
HP Inc. - Exhibit 1005 - Page 5140

Exhibit 1006



HP Inc. - Exhibit 1005 - Page 5141

aDaABHET CIP) a2) # Be Ae ty HA) C1aTHAHeS

Het BA] -J-6 — 242853
(439269 +e 6 42(1994) 9.28
 

 

 
 

GDIntcl3 aieallac 5 TAREES F I SoGeonaT

GO6F_ 1/16

7165—5B GO6GF 1/00 312 J

7165—5B 312 F

SeaSpR kA HHOMI2 OL (@ 5 B)

(21)HeSs ERPES —25126 (71)A 000005108

PLSHt A aeBLYERT

(22) RRA 3pk 5 4£(1993) 2 15H HOTRHSeeGT6eh

CTI) EEBA =000233011

AWavyePa—FevVayr Vy FRR

#t

FHSSEESTHRU 1 eae

C72) 36Hat fe.

#08IRSEre1 eth Awake

a-FUYVAy Uv SRRSEA

CTA) (RHA FP EES

FsBRE

(54) (3OBE)] BRPRUKHpoyea

(67) (2)

(649) +—R—F SHA CE SHES ABR L ATS,

AVATUBIE PY 9D ARIES(AQ FFARRLU

BEST ENCESN-—VIILIAV EAS eHS

cé. Ba

(int) aTISR 104 EAS SABI ON 105: RReth
&, WMICRRFR1OSe467 SEBAR102¢.

FORME MUAHe SKREC. HARO—int Bia

HO—imé 2H L. OOMBS HAGEL TSiS

108 EMS04. COM10 Bik, ARB I

O11 LUCHA 102418 OR FRMAKREICM

SBSHCHON-—VIIAV EA 4, RARE 1

OS OREAiNGIMT SELOORTREBAT YF1IO

6RHSTEMBMELL,

 
 

107depeT

106: ReeAili AtoF

HP Inc. - Exhibit 1005 - Page 5141



HP Inc. - Exhibit 1005 - Page 5142

CHa5OK OD Bn BH]

(HRIB 1) BImICS—R—-FAAST SAAMBL. FI

(LRRFREAT SBA EL, BAAMOR HE KBE

MOMDESMAWUSASKC, AARO-—imn cB

ARO—meE SRL. POMBSEMADH eC +A

BBCHORSETRBEBICSUC, LEDER

fk, EEAABIOL CEECBARS 1 8SOR4RBAR

ARIESSBECHSLEFRMALITSETRHE

fe.

(H2RIB 2) FH3RIA 1 ACROSSBICKUT. £

SCREFRA, RRSNSMSMRKWRICRRENSE

OONSEReRATCCERHMCT SETREEE.

(H2RIB 3) FS3KIA 1 CHOBERICK.

CiBshietlt, FECALCEEASERB

I[O#ZA53 6 OZORFRORBORERILL#S8iTC

HAC¢CeHAL IT SEFRESE

(FARIB 4)ARS RMOETBSBig(l UT. £
SCRRIL, RRSNSMAMRWMICRRENSE

OOUBFRERALCESHALT SZELKREEE.

(#PRIB5S) BRB IDSADUTHA-ICHRO ET

eSB(LUC. bac—R— Fk, ARFAS

DAASEBMEDTSEOOR2ZOMBPRE RAG TE

eRCTSETRERE.

(FDRIB 6) REI DS ADUDILRO EF

(ERBICKUC. EaCAARBIA. ARRD80RII

LUMEORMHOREILHS & SRW SBME RE

@L. bact—R— FIC, RRO FRORYLEIBICS

DUT. F—R—-—FHSODAARERBMETSE MOORS

OUBFRARALCELRRALT 4ETFRERE.

(ZERIS 7) AIC A—KR-FASEL, ETHRBERM

TSRAME. WMICRRFREAT SBAML, BH

AMOR ¢CREBAROMHDESMAUAHESKE

C. KARO — tht SAMOiEaL. DOS

@ RAPA REC STSRL AOBSAN-YIIAVE

a—-SliZBUC, Facets, LicaRIC LT

bicAMA 1 SORARALARICM EEOaCH

SLERBMETSN-—VIFWAYeEA—s4,.

(36°RJS 8) GARIB 7 aeROVYP AY eEA—Alo

SUC, ERTL, RRASNSMSAAMMILR

MENSEOOWNSFRERARCE RHA ETSN—

Ya vyea—Az,

(35°RIS 9) GARIE 7 seROAN—VY SP IAYeEa—Ale

SUC, FERRIS. FacAROCEA

BeSMIIOBDS 36 OB OMHOHRBOREICL

SSHECHSCESRRBETSA-YIFLIVEA—

4

(34RIB 10) FIR OaCROAN— YP IaAYVeEaA—4

(MSSUYT. BACRRERIZ, RREN SAS MAMMBIC

RESVAEOOMNBERABALCEERRMETSON

—VFW§aAvea—A,

 

  

 

  
 

 

(393218 11) RIB 75 1 ODLHA—ILIARMO

W-VFWaAYeaA—BlcBWT, bie—AR— FIZ,

A—R— FRE DAN ERMETSELOOR2Z0O0 BF

Reta CéeeRRETSAN—VIAYEA—A,

(393218 1 2) BRIB 75 1 ODUShHA—ILIAMO

A—VPFIAYEA—BICBUWT, FRCRIASIAL ARIA

BORERIM LCMEOMAOREBI(-hHS 70+ SHH

OT SRHFREAL,L batt—P— FIX, RWRO

BH LEMBITBSUT. F—R—KFPSBOAHSRME

TFEKOORSIOUBFRAERALCERHAET SEN

—VtFIJbLavea—Aa,

(eHse4h SBR)

[0001]

(HSLOAH) AAAS. DEMEMCKY ORES

SOLETRERERUAN-VIILIVEsa—AaIces

Bo

[0002]

(HERO) UF. FHUMBSSSORTHREMMEOMMISELC. LUDH eosLave.
—Silk, FOKES, BEOAT. MRA AESE Clo

BESNCET.

[0003] CORBGHRKOBRENVIWAvVeEs

—AO—AEMIERRIE. (1) EER AAT SAARB

&. (2) RRMEAT SBAMEL (3) EaCAIAR

BARBERSEH(C. SHRABSHEL CHAE

ElSsct CHPAREIMD Site ec CHR EnNSEABE

eiO. BS. HRSORHARIIILAAME BAM

CIMAUWSpe SH CHE SNCS, (HARRIES

OBARE 1 2 ORMRICMTCHET SEBICEZIDT

WS, CORGERENVI YyeEa—Zleg, (@IZ

SvFbyvyPHavea-—SeERGEH, WEBAK—

AOREHIVEA-SZELTRE<S Batsh, FIR

SHCTWS, GH, (NDEOSTPTHRAEEICMET St

Oirtk, BAIE,RAE SB—-— 109622, RES —

29252080H3.

[0004]

(HAAR L KG ESSR) LiceKitlsk, <v

A FERME PY 9 AIRE EAD I—S—fVa—-—DITAz

&AS S AFAR RBSSdH Le BRR CEUWVELSS RASH

otk. WH. NVI LV ra4OAIRREAEH

YOIDHY, ENUVED A, VUREEERLT SE

(TRIBOPECHY. SHI, KVAHICK SEER

HOH CHS. bicttKikimlse, BKC KCOA—A

FAIL K SIRBICMLELOCHIK. BK. CT

QKDGMBIA, SRHI—FIFAR YEHSON vVsy

WAYVEA—SUNDOETREESICSLUCtAMRCH

Bo

(0005) AWAOBMIA, +—KR-FAHACES

AZAR EARLE MB, SUVA TRIEPYD ARTE EIAO

Fill FAPLaARR FIRS CED CES ETHRASE

 

 

 

HP Inc. - Exhibit 1005 - Page 5142



HP Inc. - Exhibit 1005 - Page 5143

BROVN-—VF WAVE A—AeBRATSZCEICBS.

[oo006]

(EREBAARRD STeOOFR]) FEM EERT SEH

(<, BRAOSTRBESIS. WIC —R-—KFAET

SAAR EL MMICATRFREAT SBAMLEL COA

AMOR CNDBAMOMHE FAAUASHESKE

CC. KARO — tft SARO—ieSL. DOS

@RFARI GEL ST SiHE MOR YU, AACA LT

BAGO 1 SORSRMALARICMERGSESICL BH

PBOBEeRRKLELODCHS.

[O007) Hk. AHBADAN—VIFWaYyea—4

(£. AMIN +—R—-KFeEAL. EFAREBMAT SAK

BE. PMMICRRFRAEAT SZBAMLE, CORAMO

HWHt CNSAMORMME EMAUAHESKEC. #H

AHO —int BARO—iné HBL. DOMeS A

TREE DT SRBEDSRY, AAMIISL CBA

B1S8ORFRALABICMEBOKEIIC. BRHREO

BMESHRLELOCHS,.

[000 8) WHHOBEIICHUCt. LEIDER

(4, AARIOML CBEAMSERSHICOBRDS 3608

ORAOTROREBII LSECHSCEBBEL

L\, Hie, HERRFRIL, RAN SMSAAMIC

RRENSEODOMSFERABASCEMRBELLS. &

BIL, RAMON LCBAMS 36ORME,. BARE

RAIL CHU SSOLR, BAMICCASAYORAA

PSE, BAI CUSAAMOL—AK— FNS RM

LEWF—FARO CAA SEHSRERRY GS. EH

& MULES SiHL—RK— KMSDARERMETSEH

NDE2ZOMNBFRARASILEMBELL. Ek. CO

BER, AAROMERICM LCATREDS Bw

MIM Y BHSKBDICLTHHKL,

[o00Q]}

(7FFA) FSCO KDIMMRST SIE CH—R— FEAT

SXARCRERFREAT SBAME SEES 6 ORM

&, AOR FE RRFREARBPAHHEBSERIC

FECEAMRKS, TOKIDSG, [FES 6CORMUYEK

REGIE, HR FELRTRFRELRBORMICHRUTS

BREBSEOC, RRFREAASICMH OT SERICEE

HCE, AVAAHUIBICE S(caHaBRL HS. LA

b. BB onls, BHARTI CHCKY, AAS

fk, S—R—- FERS SCLELCES.

(0010) H4UILEK, AME BARE eH 3 4

OBRICR< CEMHWHES., CMRBEE. BHMBOEL

2, AABO—imnt BARO—mt ee RICLEBC,. OM

HISMCTSCEMHES, CMDESX, KRRERICRRS

NOX - NMBSlt, KFRUEZARMERSEH, Fl

ASMRRARSMBICMAL SO eLMSBELLY, EO

CC. RRFKMHIICTS, CMKDICLTMEI MUTT

FALMULLS DARECETIBA EES.

[0011]

  
 

Ciel] ASH —hel & BI AAAL\ CHRD 4.

Bik. RAAB LEERYayea

AQOEAMCHS, KAH1O1(£, NY Pasa

OESTARBACMLTUS., BAM 102k, aves

—SORRFR 105474040(8A, ARICIC,

S| FMOLCRRERAFIAT SAICMOTSEBS

DUWS, RRFRIOSIS, RIVEA—4ORRD

CHY,. SAVATHIRRICIS, AW FREDLGS. X—

AR—F104fk, AV EA—SOAAMRC,. HXOHA

ILBUTIEPDERSADARCHS.

[001 2) 38458810 31k, RAB 1O1DO—meEE

VVCRRNTYS,. E—-AC. BRB 1IO3Ik, B

(HB 1O020—mEBREVUCHBANTLS., RAMEE

AIYF106(K, FRBICKCENS AZT VF

Cl. S—TZIVIRBE UNAIRED 2AESIEDM

HES, COKABL, REHAB O 7ICADSHNT

US, AHH 1 O Fld. AREB 1 O 1 (LHASA

TCHS VEI—SARARBRORICKY. RRR 1

OSAOHASHAT SETEHRCHS. RTH

1O7Ik, RERMERAT YF 1OO MIRAI KY, RAR

FRAORREAWHICCES. DEY, REFERRAL

YFIO GAS —VILIRGBIC HSE SIE, FORMER

Rpl1 20080 IntPINS. —AL RARRBAT YF

1O6RYUN—ARBILCHSE SIL, TOKRRLKAE

121@Ma< Atle, Seps, RTHPDORER

ehbé C1808EL CHbDNS.

[0013] Ril, RBA CHESCEBERK ITSKE

ORAM EE 2 FAL CHAD4. BRIS. GME

103, AiR1 1 ORUSARHH 111A

&. RAMESH 1 1 Ok, ABD 1 OO TISBHEA

AB 1 12 GR SHS. BABB 1 OO 1K, B15

OFFDIOR AICERTSO EBMWKS, BARS 1

111k, BAB 10 2(ICROU SnNEBARBH11I3€

tcS, BARB 10 21k, 8151 SOB AIC

BeetSCL ADHHES,.

[0014] Ric, M2 CHALK BRRROMEIC k

Y. AA 1O1RUBAR 10 2H EORIC MRT S

DeHMS3 EAL CHAT 4. HR. HHHRSOREA

(ltk, ABB 1 O 1 & BARB 1 OO 212 &AALYC ERA

LisSiRHOMEIC KYA—R—FIO4ERRFR

1OSHAMAWSGAEKSICLCHESZTEAHKS. —

AY. HARB 1 OO 2 (koh 1 51 ePICeee

HHEIHICKY., BiB 1OCKY HME HAO CHM

S2cCEMMHKS. B4HGAE. PIAS 15 2I-kY

2AM 1024H120RBRMT 42561k, BARR 10 2

[kBABaE 1S SIMs SoS. ChlB1coRvLE

ACRE CHU. AIBA—R—F1O4ERRFR IO

St(BACHCHHLEMASANYEA—AZeEREC

#4,

[0015] WHR, BAM 1O24 E815 3IrkY 1

HP Inc. - Exhibit 1005 - Page 5143



HP Inc. - Exhibit 1005 - Page 5144

SOBMIT4SZE2 512, BAM 1 O 2IkBARMB 156

[Ves S. SSICE ICC. HB 1OSeH1S Oe

Hohe? SE1 S412 kY 1 SOR MES. Hh15

1 eB 15 VICeetSt. BAM O22, B

ARB 15 8inwBt SHS. CMKZICLC, BAR 1

O 2IkB 2 & FAL Car LKRROMSIK KYU IEE

360RESSHPSIEMMHKS., CORB. RH

R10 SISRRFRIWE 15 9ICMEet So, THD

B. FOR F 104 bRRFRIO5b. AY Ea—

SFORMILHCHS4OC, DHE HSHISAASlEE—AK

—KF104FiFtS CELCESL, RRFRIOS

SEAT SIL BCES,.

(0016) MSA2AUTHALEK BIC, RHAON

—VFWAYeEA—Blk AAG 101 FAG 1 02

& #IEIE 3 6 ORBAITTHKRBICT SC EAMES. 4

(4, CDESOKRERLERRMMCHY, AVAAIS

F£OIVEsA—BZARICHLEBRICG OTIS, AB

Gk, FIRS(ret lL CBRE 1 OO SAFRIAII A> TL

, CORIAKRTER 1O5SORAM SKF 1 20

Qan< CHRBGL., LALA. ARABIC kT,

FFAS(ot lCi1 OO SAMI ISA ACH > TWEE

SOBENSBAStHS. TNS, RTRBAT YF

1O6GeYA-ARBICFSCEIKY, RRFRIO

5ORRASARRB 12108 <iIctnlseR,

(0017) SGoRALTSEK BIC, RHC KEN

(£. AKER 1 OO 1 BAS 1 O2LBIFIEFORDSH 36

ORORRICHEROREICMITS CEAMHES, M5

(4, AB 1O1E BARB 1 O2Z¢LeHB KES 40 EH

IFTHKAROFIFARRRA RT EOCHS. CDG, RR

ReRATyFILOGKUAN—ARICHEPT SCHICK

QRRFR1OSORRMECRRH 12100 CIES

. ELC, SHB 10O3FEAMICLTMEHET

A. COR, *—R—EF 10 4ISAIRBDOCATESIC

BAIS TCLKIOC, AASBIC+—R— FI

O4ARETSCEISHRAUA, VYOAZ1 SOFTER

LU, VUATARIERIEG DIEKE GHCIEL.

CORIO LCPECHRBELEBA, AVY Ea—4O5H

SME+. MWC RLERBAKELATABIC’

CTS IEDMHS.

[0018] @é. M4IcRLERBCAN YVTILAY

EFa—eAl\, RORRFR 1051 SHR A AM

ABNEEFRBE, BHICB TTL S4—K— FASE

BLAWF—SRHR7 CAD SHSBAMSVEGS. E

NEMIEFT SEK OL—MR— FROEDANERMET SE

OONBFE (MRS) RICH <K CEBREL

 
 
 

LY.

[O0O19) Ek, COMBFRMIABMMICHEDT SK

SICLTHALY, MAIL, AAMASRICA CHE

ORFOBREBIKLHS CE LRH SRM FRAAARBIOC

s(t, COMMA FRORMULEBIC BOUT. +R

FD SBDAAERMLTSEDISGHRELTHAL.

[0020]

CHSFAD SE) ARAL, WEAK DICH SENT

WSZNCRDKIRZMEMNAS.

C1) EY OF—R— FEAOAABEEL KAVA

FEAL VORAEAOAABRIL EBEE OT

ATEERTSECEACER,.

(2) VOAREEACAHAT SBA, KUDAUPME

oanCAGKDICCFE.

(3) WPRRFREMAT SBA. AAOEMI

RTARBG RBCEK,

(Bd mio fii7tA)

(Hl1) KRBAO—-RMHBOAN—VPILAYeA—4aOD

PHACHS.

(2) RHAO—-LMPOANYvAVyea—4an

toiOPK ECHO.

[H3) MSIc RLERRORCHS.

(Hl4)] ABAO—-MPON—VIILAYeEA—4aOM

— AFAREE RAAT SHRM CHS.

[B15] ABAO-RMAOAN—VPLAVYeEA—4an

{th OD FFA RZ RE & BREAST SHAN CHS.

(#50AA)

O 1---AMAEB

O 2--- (ASB

O 3---i#5a8

0 4---4—AR-—F

0 5---RmRF KR

O 6:mRRERAT YF

O 7 --- R7R Hl HEE

1 O--- AiRES

(ASER

+ AMARBB

(AREB

121--#Rol

VOR

15 1---8h

153, 154---lBz

156.158:34308

Hae

RRRie

 

’

’=—3ossoaaaaaaasaaaass aaaaown=== OnTAnododdwn=a ,’:

HP Inc. - Exhibit 1005 - Page 5144



HP Inc. - Exhibit 1005 - Page 5145

{hd2)(Bd 1)

4 2

10 3:285-08

 
 

111:aE 
 
 

 
 

120 ear

121: Rake]

f 107: ReapSlee 110:RB ~~A 1k150:i
106: FeRRRATF 112: MERAH

101: RaREB

10:3: 3 45 2B

101: Ragep (24)

G4

157: RetaRTE™ 158: Bape

 
(25)

 
108FRRR44.

121: Fen

FAY bkXN—VLlORmE

(72) EBA +) SR HSE (72) SHAS DORR ALE

HSS SEsLU1 Sih AIA Ye ASRSHRW 1 Bh AMAVe

a-# DVTIP UL TRASHAA-SFLIVVAP UV TRASHA

HP Inc. - Exhibit 1005 - Page 5145



HP Inc. - Exhibit 1005 - Page 5146

Exhibit 1007



HP Inc. - Exhibit 1005 - Page 5147

{

{
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(57) [Abstract]

[Purpose] To provide a personal computer which can adopt a

mode suitable for a user environment centered on a pen input

operation and a mouse input operation while retaining a mode

which can use a keyboard.

{Configuration} It is a personal computer made up of a main

part 101 provided with a keyboard 104 on the front, a cover

part 102 provided with a display means 105 on the front and a

coupling mechanism 103 used to couple one end of the main

part and one end of the cover part with both the display

device 105 and the cover part 102 facing main part 101 and

which can open and close both of these. This coupling

mechanism 103 is structured so that it can open the cover part

102 so that it exceeds 180° relative to main part 101. It should

have a display reverse switch 106 so that display means 105

can be switched upside down.

(71) Applicant

{71} Applicant

{72} tnventor

000005108
Hitachi Seisakusho
4-6 Kanda Surugadai Chiyoda-ku, Tokyo00233011

Hitachi Computer Engineering Ltd.
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Hitachi Computer Engineering Ltd.
1 Horiyamashita Hatano-shi, Kanagawa-ken
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{Claims}

{Claim 1] An electronic machine and device characterized as

being in a state wherein a main part having a keyboard on the

front side, a cover part having a display means on the front

side and a front side of said main part and the front side of

said cover part facing each other; made up of a coupling

mechanism wherein one end of the main part and one end of

the cover part are coupled; the invention characterized as said

coupling mechanism being a structure wherein it can open said

caver part to an angle relative to said main part which exceeds
180°.

{Claim 2] The electronic machine and device described in Claim

1 wherein said display means is provided with a switching

means used so that the symbols displayed can be displayed at

the top and then turned upside down.

{Claim 3] The electronic machine and device described in Claim

1 wherein said coupling mechanism is a structure which can

essentially place the abovementioned cover part relative to

the abovementioned main part within a range from 0° to
360°c.

{Claim 4] The electronic machine and device described in Claim

3 wherein said display means is provided with a switching

device which makes it possible for the symbols displayed to be

displayed at the top and then turned upside down.

{Claim 5] The electronic machine and device described in any

of Claims 1 through 4 wherein said keyboard is provided with a

second keyboard which invalidates input from the keyboard.

[Claim 6} The electronic machine and device as described in any

of Claims 1 through 4 wherein it is provided with a detection

means used to detect when the main part is at an angle within a

predetermined range relative to a perpendicular line and the

abovementioned keyboard is provided with a third switching

means used to invalidate the input fram the keyboard based on

the value detected by said detection means.

{Claim 7] A personal computer characteristic in that it is

provided with a keyboard on the front, a coupling mechanism

which couples one end of the main part and one end of the

cover part in a state wherein the main part which stores the

electronic circuit, the cover part which is provided with a

display means on the front and the front of said main part and

the front of said cover part are facing one another so that both

can be opened and closed; said coupling mechanism consists

of a structure which can open the cover part at an angle

relative to the cover part which exceeds 180°.

{Claim 8} The personal computer as described in Claim 7

wherein said display means is provided with a switching means

used so that the symbols displayed can displayed at the top

and then turned upside down.

{Claim 9] The personal computer described in Claim 7 wherein

the abovementioned linking mechanism is a structure which is

made so that it places the abovementioned cover part

essentially at any angle relative to the main part within 0° to
360°,

{Claim 10] The personal computer described in Claim 9

wherein the display means is provided with a switching means

used so that the symbols displayed can be displayed at the top

and then turned upside down.

{Claim 11] The personal computeras described in any of

Claims 7 through 10 wherein the abovementioned keyboard

is provided with a second switching means which invalidates

input from the keyboard.

{Claim 12] The personal computer as described in any of

Claims 7 through 10 wherein the abovementioned main

part is provided with a detection means used to detect when

the main part is at an angle within a predetermined

range relative to a perpendicular line. The abovementioned

keyboard is provided with a third switching means used to

invalidate input from the keyboard based on the value

detected by the detection means.

{Detailed Description of Invention]

{0001}

{Field of Industrial Use] The present invention relates to an

electronic machine and device and a personal computer with

enhanced portability as it has been miniaturized.

{0002}

{Prior Art] In recent years, there has been outstanding

miniaturization of information processing machines and other

electronic machines and devices and especially personal

computers which are farge and heavy. These have been

miniaturized so that they can be carried around.

{0003} The general mode of this type of prior art portable

personal computer features (1) a main part which is provided

with an operating part; (2} a cover part which is provided with

a display part; and (3) a box-like structure which couples said

main part and cover part and at the same time rotates the

cover with the coupling part as a shaft and structured so thatit

can open and close. When notin use, it is usually carried about

closed so that the main part and the cover part face one

another. When it is used, the cover part can be opened to

approximately 120° and operated. This type of portable

personal computer is popularly known as a lap-top computer

and in recent years many of these have been brought to

market and used as a space-saving table-top computer.

Further, Laid-Gpen Patent Application H3-109622 and Laid-

Open Patent Application H3-292520 and the like.
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{6004} [Problems Which the Present Invention is intended to

Resolve] The above-mentioned prior art was problematical in

that it was not a shape which is suitable for use which has a

user interface which is based on pen input operation and

mouse input operations. In recent years, the usage

environment of the personal computer has been changing.

One of those changes involves an operating environment

based on mouse input. Another change involves an operating

environment based on pen input. The abovementioned prior

art was persistently suitable for a keyboard-based operating

environment. Furthermore, this problem was the same for

electronic machines and devices other than portable word-

processors and other personal computers.

{0005} It is the objective of the present invention to pravide an

electronic machine and device and a personal computer which

adopt a shape which is suitable for a user environment

centered on pen input operations and mouse operations while

maintaining a shape which can used as a keyboard.

{0006}

{Means Used to Resolve the Problems] In order to attain the

abovementioned objective, the electronic machine and device

in the present invention are made up of a coupling mechanism

which couples a main part which is provided with a keyboard on

the front, a cover part which is provided with a display means

on the front and couples one end of the main part and one end

of the cover part so that the front of this main part and the front

of this cover part and is configured of a coupling mechanism

structure so that the cover part can be openedrelative to the

main part which exceeds 180°.

{0007} The personal computer in the present inventionis

configured of a coupling mechanism structure which is made up

of a main part used to store the electronic circuit, a cover part

which is provided with a display means on the front and a

coupling mechanism which couples one end of the main part

and one end of the cover part with the front of this main part

and the front of this cover part facing one another so that both

of these can be opened and closed and so that the cover main

part can be opened to an angle relative to the main part which
exceeds 180°.

{0008} In both of the devices, the abovementioned coupling

mechanism should have a structure such that the cover part can

essentially assume any angle relative to the main part within a

range of 0° to 360°. The abovementioned display means should

also be provided with a switching means which makesit passible

for the symbols displayed to be displayed at the top and then

switch to the bottom. It also opens the cover part 360° relative

to the main part. When the cover part is used on the front,

when some force is exerted on the cover part, unintended data

from the keyboard of the main part which is on the back side may

sometimes be inputted by mistake. A second switching means

should be provided in order to invalidate the input from the

keyboard in order to prevent that. This switching means is set so

that it switches automatically from an angle relative to the vertical

line of the main part.

{0009}

{Actions} The main part which has a keyboard and the cover part

which has a display means open approximately 360° by virtue of

this configuration and the keyboard and the display means can

be joined together at the back. In this type of state whereit is

approximately 360° open, the keyboard and the display device

can protrude to the front of the machine. As a result, when the

display means is grasped with the hand so thatit faces the user,

it is further suitable for a pen-based input environment.

Moreover, should the need arise, the user can manipulate the

keyboard by turning the machine over.

{C010} Also, the main part and the cover part can be opened to

approximately 340°. In this state, with the linking part on the top

and one end of the main part and one end of the cover part on

the bottom, can be placed so that it stands on the table. At this

time, the characters and diagrams which are displayed on the

display device are such that the top and bottom and left and

right can be reversed so that it is difficult for the user to

immediately read the display details. Therefore, the display can

be turned upside down. Thus, if used by placing on top of a

table, it is in a state where it is suitable for operating with a
mouse,

{0014}

{Practical Embodiment} A practical embodiment of the present

invention will be explained based on figures. Figure 1 is an

inclined view of the portable personal computer which applies

the present invention. Main part 101 is used to store the

electronic circuit of the computer. Cover part 102 is provided

with computer display means 105 around the entire surface.

When in use, the display means which is pulled up faces the

user. Display means 105 is the display part of the computer.It is

also an input means when used in a pen input environment.

Keyboard 104 is a computer input part and serves as an input

part which is the center when used in the prior art.

[0012]

Coupling part 103 is fastened by a hinge and one end of

main part 101. Meanwhile, coupling part 103 is fastened

by a hinge and one end of cover part 102. Display reverse

switch 106 is a switch which is operated by the user and

can be placed in two states, a normal state and a reverse

state. This state is inputted to display control circuit 107.

Display control circuit 107 is an electronic circuit used to

control output to display means 105 by controlling the

computer circuit which is stored in main part 101. Display

control circuit 107 can turn the display upside down to the

display means by using the mode of display reverse switch

106. This means that when display reverse switch 106 is in

normal mode, the display is carried out as indicated in

display example 120. Meanwhile, when display reverse

switch 106 is in reverse mode, it can be turned upside
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down as indicated in display example 121, that is, it can be

rotated 180° centered on the vertical line of the display
surface.

{0013} Next, the coupling mechanism which carries out an

important role in the present invention will be explained in detail

based on Figure 2. The coupling mechanism is provided with

coupling part 103, support shaft 110 and support part 112 which

is placed on main part 101. Main part 101 can rotate freely

around shaft 150. Cover support shaft 111 is coupled to cover

support part 113 which is placed on cover part 102. Cover part

102 can rotate freely around shaft 151.

{0014} Next, how main part 101 and cover part 102 rotate

thanks to the movement of the coupling mechanism

explained in Figure 2 will be explained based on Figure 3.

Usually when they are not being used for the portable

computer, main part 101 and cover part 102 can close so

that keyboard 104 and display means 105 face each other

thanks to the movement of the coupling mechanism

explained based on Figure 2. Meanwhile, whenit is being

used, cover part 102 rotates around shaft 151 so that it is

lifted up from main part 101 and can be opened. When

cover part 102 is opened at a suitable angle, for example,

120°, by rotation 152, cover part 102 is positioned at cover

part position 155. This is the mode indicated in Figure 1.

The user can operate the computer while facing keyboard

104 and display means 105 in a natural mode.

{0015} Now, when cover part 102 is opened 180° thanks to

rotation 153 [sic], cover part 102 is positioned at cover part

position 156. Then, when coupling part 103 is rotated 180°

thanks to rotation 154 [sic] centered on shaft 150 and shaft 151

is moved to shaft position 157, cover part 102 is positioned at

cover part position 158. Thus, cover part 102 can rotate nearly

360° thanks to the movement of the coupling mechanism

explained based on Figure 2. in this state, display means 105 is

positioned in display means position 159. This means that

keyboard 104 and display means 105 protrude onto the surface

of the computer so that the user can operate keyboard 104 and

can use display means 105 if necessary.

{0616} As was explained based on Figure 3, the personal

computerin the present invention can place main part 101 and

caver part 102 in a state where they can be opened to nearly

360°. Figure 4 is an inclined view indicating the state at this

time which enables pen input for the user of the computer. tn

this figure, coupling part 103 is in a forward position so that it

faces the user. At this time, the display orientation of display

means 105 is that indicated in display example 120 and

presents no problems. However, some users prefer coupling

part 103 to be facing them from a distance. In this case, by

placing display rotation switch in reverse mode, the display

orientation of display means 105 should be that indicated in

display example 121.

{0017} As has already been explained, according to the process

of the present invention, main part 101 and cover part 102 can

be opened to any angie within a range of nearly 0° to 360°.

Figure 5 indicates the user modeof the state of opening of main

part 101 and cover part 102 at approximately 340°. In this case,

display reverse switch 106 is set to reverse made so that the

display orientation of display means 105 is set as in display

example 121. Then, coupling part 103 is placed upward and

placed on the table. At this time, keyboard 104 is completely on

the back side when seen by the user. The user cannot easily

operate keyboard 104, however, if mouse 130 is connected and

it is a mouse centered operating environment, it does not

present any great problems. Thus, when placed on top of a

table, the area taken up by the computer on the table can be

greatly reduced. This contrasts to the placement method

indicated in Figure 1.

{C018} Furthermore, when some force is exerted on display

means 105 of the chart using the personal computerin the state

indicated in Figure 4, there are cases in which unintended data

are mistakenly inputted from the keyboard which is on the back

side. A switching means {not shownin figure} should be set in

place ta invalidate input from the keyboard to preventthis.

{0019} This switching means may alsa be devised so that it

operates automatically. For example, it may be configured so

that a detection means used to detect that the main partis at

an angle within a predetermined range is placed on the main

part and so that input fram the keyboard is invalidated based

ona value which has been detected by this detection means.

{0020}

{Effect of Invention} The present invention is configured as

indicated above so thatit has the following effects.

{1) The usage configurations of the prior art keyboard main

core, the configuration which is suitable for the usage

configuration of the pen-entry main core and the mouse

operation main core haveall be realized.

{2) When used with the mouse operation main core, one can

get by with a smaller space taken up on a tabletop.

{3} When the external display means is used, the external

display means can be easily placed in front of the user.

{Brief Explanation of Figures]

{Figure 1] An inclined view of the personal computer in the

preferred embodiment of the present invention.

{Figure 2] A diagram of the coupling mechanism of the

personal computerin the preferred embodiment of the

present invention.

{Figure 3] A figure explaining the action of the coupling
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mechanism indicated in Figure 3.

{Figure 4] An inclined view which explains haw the personal

computer inthe preferred embodiment of the present
invention.

{Figure 5] An inclined view which explains another way of using

the personal computerin the preferred embodiment of the

present Invention.

{Explanation of Symbols]

101.

102...

103...

104...

105...

106..

107.

110...

111...

112..

113...

120,
130...

150,

152,

185,
157...

189.

«main part

cover part

coupling part

.keyboard

display means

display reverse switch

display control circuit

main support shaft

cover support shaft

main support part

cover support part

121...display example
mouse

151..shaft

453, 154..rotation

156, 158...cover part position

shaft position

. display means position
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SMALL-SIZED PORTABLE INFORMATION
PROCESSING APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a small-sized portable
information processing apparatus. More particularly, this
invention relates to a small-sized portable information pro-
cessing apparatus, such as a portable calculation machine, a
portable computer, a portable word processor, an electronics
note book or the like, having an information indication
display, such as a liquid crystal display, or the like.

2. Description of the Related Art

It is required that a small-sized portable information
processing apparatus be easily operated with a pen or the
like operating element as well as being small-sized, light-
weight, and easily portable. Therefore, an apparatus body,
1¢., a housing, or case, is provided with a keyboard integral
therewith. A liquid crystal display, which functions as a
touch input panel, is pivotably attached to the apparatus
body by meansof a hinge, so that the liquid crystal display
can be pivotably moved by approximately 360° with respect
to the apparatus body. In such an apparatus, it is possible to
input through the keyboard while watching the display and
also possible to directly input to the liquid crystal display
through a pen or the like after the liquid crystal display is
pivotally moved (i.e., rotated) by 360° with respect to a
closed position relatively to the apparatus body.

FIGS. 16(a) and 16(b) are perspective views of such a
portable apparatus known in the prior art, in which FIG.
16(a) showsthe liquid crystal display opened to an obtuse
angle position, relatively to the closed position with respect
to the apparatus body so that the keyboard can be operated
and FIG. 16(b) shows that the liquid crystal display is
pivotably moved by 360° with respect to the closed position
thereof so that the liquid crystal display can face upwardsto
allow direct input thereto by a pan or the like. As shown in
these drawings, the apparatus comprises an apparatus body
1, a keyboard 2 integrally provided on the top of the
apparatus body,a liquid crystal display 3 having its display
surface as a touch panel and a hinge member 5 having two
pivot shafts 5a and 5b.

As shown in these drawings, the liquid crystal display 3
is connected to the apparatus body 1 by meansof the hinge
member 5 having two pivot shafts 5a and 5b. More
particularly, the rear edge of the liquid crystal display 3 is
connected to one pivot shaft 5a of the hinge member 5 and
the other pivot shaft 5b is connected to the rear edge of the
apparatus body 1.

As shown in FIG. 16(a), when the liquid crystal display
3 is rotated to a predetermined angle (an obtuse angle) with
respect to the keyboard 2, it is possible to input through the
keyboard while watching the display. Also, as shownin FIG.
16(b), it is also possible to pivotably movethe liquid crystal
display by 360° with respect to the apparatus body 1 from its
closed position so that information can be directly input
through the pen 4 to the liquid crystal display 3 which
functions as a touch panel.

The liquid crystal display 4 is substantially rectangular in
shape. Therefore, in a state of FIG. 16(a),it is preferable to
set the apparatus so that the operator can input through the
keyboard 2 while watching the liquid crystal display 3. On
the contrary, in a state of FIG. 16(b), it is preferable to set
the apparatus so that the operator can input through the
liquid crystal display 3 using a pen 4 orthe like.
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Therefore, as shown in FIGS. 17(a) and 17(b), a display
changing actuation position 17 is conventionally provided in
the liquid crystal display 3 so that, when the operator
touches this position with a tip of the pen 4, the orientation
of the liquid crystal display 3 is turned by 90°. If the position
is touched again, the orientation of the liquid crystal display
3 is turned back to the initial state.

Anotheractuation position for keyboard lock or operation
invalidation is also provided in the liquid crystal display 3 so
that, when the operator touchesthis actuation position with
the pen 4, the function of the keyboard is locked orall or part
of the operations are invalidated. If this actuation position is
touched again, the keyboard lock or operation invalidation is
released.

In this known portable information processing apparatus,
the operator must use a pen 4 to touch the display changing
position 17 every time the operator intends to change the
liquid crystal display 3. Also, the operator must use the pen
4 to touch the display changing position 17 to change the
display back to the initial state. Such an operation neces-
sarily is somewhat troublesome.

Unexamined Patent Publications (Kokai) Nos. 62-6295
and 62-17786 suggest a small-sized image display apparatus
in which a matrix panel (liquid crystal display) is rotatable
by 360° with respect to the apparatus body and the panel is
changed to either light transmitting type or light reflecting
type in accordance with the luminousintensity exerted on
the matrix panel.

In these prior art, although the matrix panel is automati-
cally changed to either light transmitting type or light
reflecting type in accordance with the luminous intensity
exerted on the panel, this image display changing apparatus
is not of a type in which the display is automatically changed
in accordance with the state of use.

SUMMARYOF THE INVENTION

Accordingly, an object of the present invention is to
provide a small-sized portable information processing
apparatus, in which the liquid crystal display can automati-
cally be changed without using a pen orthelike, but by only
rotating the liquid crystal display with respect to the appa-
ratus body so as to changeits state of use.

Another object of the present invention is to provide a
small-sized portable information processing apparatus, in
which the function of the keyboard is locked or all or a part
of the operations are automatically invalidated, by rotating
the liquid crystal display with respect to the apparatus body
so as to changeits state of use.

According to the present invention, there is provided a
small-sized portable information processing apparatus com-
prising: an apparatus body; a display panel pivotably
attached to the apparatus body, the display panel having a
plurality of data display orientations therein; detecting
means for detecting an angle between the apparatus body
and the display; and changing meansforselecting one of the
orientations of the display panel in accordance with a result
from the detecting means. Thus, the orientation of the
display can be easily and automatically changed by only
pivotably moving the liquid crystal display panel.

The display panel is pivotably movable by up to approxi-
mately 360° with respect to the apparatus body by meansof
a pivot shaft provided therebetween and a to switch per-
forms an ON-OFF operation thereof in accordance with
relative rotation between the display panel and the apparatus
body about the pivot shaft. Thus, the orientation of the
display can be easily and automatically changed by a switch
ON-OFFoperation.
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The switching meansis arranged to perform the ON-OFF
operation thereof at a position near to the position achieved
when the display has moved approximately 360° from a
closed position thereof with respect to the apparatus body.
Thus, the orientation of the display can be automatically
changed whenthe apparatusis set so that only the display is
to be operated.

The switching means comprises a cam provided on one of
two members which moverelatively about the pivot shaft
and a cam follower which is provided on the other member
so as to always be in contact with the cam and is axially
moved in accordance with the rotation of the cam, so that the
switching means performs ON-OFF operation thereof in
accordance with the axial movement of the cam follower.

In an alternative embodiment, the switching means com-
prises a cam provided on one of two members which move
relatively about the pivot shaft and a cam follower is
provided on the other memberso as to always be in contact
with the cam andto be axially moved in accordance with the
rotation of the cam, one of the cam and the cam follower
having a concave shape and the other having a convex shape
so that, after the cam follower moves in the axial direction
and once comes into contact with a switching element, the
concave and the convex shapes are mutually engaged with
each other and therefore the cam follower moves away from
the switching element.

The switching means comprises a projection provided on
one of two members which moverelatively about the pivot
shaft and a sensor switch is provided on the other member
so as to perform ON-OFF operation thereof in accordance
with the rotational movementof the projection.

The sensor switch may be a type of switch which mag-
netically detects a position in the rotational movementof the
display with respect to the apparatus body.

The sensor switch maybe a type of switch whichoptically
detects a position in the rotational movementof the display
with respect to the apparatus body.

Since there is no mechanical switch means, a switch
having few structural or movable parts can be obtained.

The display comprises a liquid crystal touch panel which
has a function of displaying letters, images and the others,
and a function of inputting information by touching thereon.
Thus, an input operation can be effected from either the
touch panel or the keyboard.

The apparatus body comprises a keyboard integrally
incorporated therein and a meansfor locking or invalidating
operation of the keyboard in accordance with a relative
rotational movement of the display with respect to the
apparatus body. Since the keyboard lock or the invalidation
of keyboard operation is effected, when the state of use is
changed, any accidental input errors through the keyboard
can be prevented in advance.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 is a perspective view of a first embodimentof the
apparatus of this invention with the liquid crystal display in
an openedstate, or condition;

FIG.2 is a perspective view of the first embodiment, but
wherein the liquid crystal display is pivotably moved by
360° from the state of FIG. 1;

FIGS. 3(a) and 3(b) are schematic views showing a
non-operable state in which the liquid crystal display is in a
closed state with respect to the apparatus body and a pen
operable state in which the liquid crystal display is pivotably
moved by 360° relatively to the closed state of FIG. 3(a),
respectively;
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FIGS. 4(a) and 4(b) are cross-sectional views of the
display changing means according to the first embodiment
of this invention with the switching means being turned off
and on, respectively;

FIG. 5 is a cross-sectional view taken along line I—I in
FIG.4;

FIGS. 6(a) and 6(b) show a modified embodimentof the
cam and cam follower shownin FIGS. 4(a) and 4(5) and the
operation thereof, respectively;

FIG. 7 is a flow-chart showing an operation of the first
embodiment;

FIG.8 is a perspective view of a second embodimentof
the apparatusof this invention with the liquid crystal display
being in an opened position by a 360° rotation with respect
to a closed position thereof relatively the apparatus body;

FIGS.9(a) and 9(b) are a perspective view of the second
embodiment with the liquid crystal display relatively to the
body and an enlarged perspective view ofa portion indicated
by circle C in FIG. 9(a), respectively;

FIG. 10 is a side view of the second embodiment, with the
liquid crystal display closed;

FIGS.11(a) and 11(b) correspond to FIGS. 9(a) and 9(b),
respectively, but the angle between the liquid crystal display
and the apparatus body is changed;

FIG. 12 is a side view of FIG. 11;

FIG.13 is a side view of FIG. 11 in which the angle of the
liquid crystal display is further changed from the state of
FIG. 12;

FIG. 14 is a side view in which the angle of the liquid
crystal display is still further changed from the state of FIG.

FIG. 15 is a flow-chart showing an operation of the
second embodiment;

FIGS. 16(a) and 16(b) are perspective views showing a
portable apparatus known in the prior art with the liquid
crystal display in opened and closed positions, respectively;
and

FIGS. 17(a) and 17(b) show a states of the known
apparatus in which the liquid crystal display in FIG. 17(b) is
turned by 90°, from that in FIG. 17(a).

DETAILED DESCRIPTION OF THE
EMBODIMENTS

In the drawings, FIGS. 1 through 7 showafirst embodi-
ment of a small-sized portable information processing appa-
ratus according to the present invention. FIGS. 1 and 2 are
perspective views generally illustrating the first
embodiment, in which FIG. 1 shows the embodiment with
the crystal display panel opened so that a keyboard can be
operated and FIG. 2 shows the same embodimentwith the
crystal display panel closed by pivotably movingthe crystal
display panel by 360° from a closed position so that any
information can be input to the crystal display by a pen. As
shownin these drawings, this embodimentincludes a body
(i.e., a case, or housing) 10 of the apparatus, a keyboard 2
provided on the top of the apparatus body, a touch-panel
type crystal display 3 which also serves as a cover of the
apparatus, a pen 4, and a hinge member5 having twopivot
shafts 5¢ and 5b.

The liquid crystal display 3 is connected to the apparatus
body 1 by meansof two pivot shafts 5a and 5b. Particularly,
the hinge member 5 has a first pivot shaft 5a which is
connected to the rear edge of the liquid crystal display 3 and
a second pivot shaft 5b which is connected to the rear edge
of the apparatus body 1.
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As shown in FIG. 1, whenthe liquid crystal display 3 is
in a position at a predetermined angle with respect to the key
board 2, an operator can perform an input operation through
the key board 2 while watching the liquid crystal display
panel 3. Also, as shown in FIG. 2, when the liquid crystal
display panel 3 is in a position after being turned by
approximately 360° from the closed positionrelatively to the
apparatus body 1 sothat the back of the liquid crystal display
panel comesinto contact with the back of the apparatus body
1, the operator can perform an input operation directly
through the liquid crystal display 3, as a touch panel, using
a pen 4.(In FIG.2, the liquid crystal display touch panel is
on the back side of the keyboard 2.)

The liquid crystal display 3 is substantially rectangular in
shape. Therefore, it is preferable to place the apparatus as
shown in FIG. 1, so that the operator can operate the key
board 2 with his fingers while watching the liquid crystal
display 3 and, on the other hand,it is preferable to place the
apparatus as shown in FIG. 2, so that the operator can
operate the liquid crystal display 3 with the pen or the like.

FIGS. 3(a) and 3(b) are illustrations explaining the
turning,orrotation,of the liquid crystal display panel 3 with
respect to the apparatus body 1 by 360° by approximately
meansof the hinge member5 having twopivot shafts 5a and
5b, as shown by an arrow fromafirst position where the
liquid crystal display panel 3 is close(i.e., is contiguous) to
the apparatus body 1, to a second position, where the
operator can operate the liquid crystal display 3 by a pen. As
can be seen from these drawings, while the liquid crystal
display 3 is turned with respect to the apparatus body 1 by
360°, the respective pivot shafts 5a and 5b of the hinge
member 5 turn by 180°, respectively, with respect to the
hinge member5.

FIGS. 4(a) and 4(5) are cross-sectional views of a first
embodimentof a switching mechanism ofthis invention for
changing the orientation of the liquid crystal display, in
which FIG. 4(a) showsa status of the switch turned off and
FIG. 4(b) shows a status of the switch turned on. The
switching mechanism can be provided, for example, on the
hinge shaft 5a between the liquid crystal display 3 and the
hinge member5.

The switching mechanism 10 comprises a body 20rigidly
attached to the side of the liquid crystal display 3, a rotary
portion fixed to the side of the hinge member5 andasliding
member movable in the axial direction in response to the
rotation of the rotary portion. The rotary portion comprises
a shaft 11 fixed to the hinge member5, a cam 12 fixed to the
tip of the shaft 11 and a flange 13 which allow the cam 12
to move in the rotational direction, but prevent the move-
ment thereof in the axial direction. The slide portion com-
prises a cam follower or receiver 14 which contacts the cam
12, a guide plate 15 fixed to the cam receiver 14 to allow the
cam follower to move in the axial direction but to prevent
the rotation thereof, and a shaft 16 fixed to the cam follower
14. The guide plate 15 is offset from the shaft 16 to prevent
interference therewith.

The body 20 comprises a bearing 21 rotatably supporting
the shaft 11, an annular guide grooves 22 rotatably guiding
the, flange 13 but preventing axial movementthereof, axial
guide grooves 23, which axially guide the guide plate 15 but
prevent the rotational movementthereof, a bearing 24 sup-
porting the shaft 16 to allow axial movementthereof, and a
switch element 25 which functions as a switch whenit

comes into contact with the shaft 16. Also, there is a spring
26 provided along the shaft 16 between the wall of the
bearing 24 and the cam follower 14 to keep the cam follower
14 always in contact with the cam 12.
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As mentioned above, while the liquid crystal display 3 is
turned by substantially 360° with respect to the apparatus
body from the closed position, the respective pivot shafts 5a
and 5b are turned by 180°, respectively. The cam 12 and the
cam follower 14 have inclined surfaces or spiral surfaces
mutually contacting each other. Therefore, during this
operation, the cam 12 is turned by 180° with respect to the
cam follower 14. Since the rotation of the cam follower 14

is prevented, the cam follower 14 is pushed in the axial
direction by the cam 12 and axially movedin the direction
of arrow B. When the cam 12 is rotated by a predetermined
angle near to 180°, the end of the shaft 16 comesinto contact
with the switch element 25 and the switch is turned on, as
shown in FIG. 4(b). When the liquid crystal display 3 is
returned to its original position with respect to the apparatus
body 1, for example the position as shown in FIG. 1, the
switch is turned off.

It is possible that the switching mechanism 10is attached
to the pivot shaft 5b of the apparatus body 1 side, in place
of the pivot shaft 5a of the liquid crystal display 3 side. It is
also possible that the apparatus body 1 of the switching
mechanism 10 and the rotatable portion (cam 12) are
arranged in reverse. For instance, the apparatus body 20 may
be provided in the hinge member5 andthe rotatable portion
(cam 12) may be provided in the hinge member5.

It is possible to regulate the rotational torques of the
respective pivot shafts 5a and 5b in such a mannerthat,
when the liquid crystal display panel 3 is turned by 360°
with respect to the hinge member 5, one of the two pivot
shafts 5a and 5b isfirst turned by 180° and the other thereof
(in which this switching means is incorporated) is then
turned by 180°, and whenit is turned oppositely, the other
is first turned and the one is then turned.

FIG. 6(@) shows a modified embodiment of the cam 12
and the cam follower 14. In the same manneras the previous
embodiment, an inclined or spiral surface is provided on the
contact surface between the cam 12 and the cam follower 14.

In this modified embodiment, one of the cam 12 and the cam
follower 14 is provided with a concave surface 12a and the
other is provided with a corresponding convex surface 14a
in such a mannerthat, after the end of the shaft 16 once
comesinto contact with a switching element 25, the concave
surface 12a and the convex surface 14a are engaged with
each other so that the end of the shaft 16 comes away from
the switching element 25.

FIG. 6(b) shows the relationship between the angle of
rotation of the cam 12 with respect to the switch body 10 and
the stroke of the shaft 16. However, even if the end of the
shaft 16 moves away from the switching element25 after the
end of the shaft 16 once comes into contact with the

switching element25, the switching element 25is kept in the
on state. If an opposite operation is effected, the concave
surface 12a of the cam 12 and convex surface 14a of the cam

follower 14 move with each other, the end of the shaft 16
upon coming into contact with the switching element 25
turns off the switching element 25 and thereafter moves
away from the switching element25. In this case, even if the
shaft 16 moves away from the shaft 16 after it comes into
contact therewith, the switching element 25 is keptin theoff
state.

When the switching element 25 is in the state OFF, the
display of the liquid crystal 3 is positioned as shownin FIG.
1. Therefore, it is preferable for the operator to operate the
keyboard with his fingers while watching the liquid crystal
display 3. On the other hand, the switching element 10 is in
the state ON, the display of the liquid crystal 3 is positioned

HP Inc. - Exhibit 1005 - Page 5175



HP Inc. - Exhibit 1005 - Page 5176

US 6,492,974 B1
7

as shownin FIG.2. Therefore, it is preferable to operate the
liquid crystal display panel 3 as a touch panel with a pen or
the like. In FIG.2, the liquid crystal display 3 is positioned
on the back side of the keyboard 2.

FIG. 7 is a flow-chart showing an operation of the
above-mentioned embodiment. First, the main powerof this
apparatus is turned ON (step 101) and the state of the display
changing switch 10 is checked (step 102). When the switch
is in a contact state (step 103), a display changing signal is
supplied (step 104), the display of the liquid crystal 3 is
turned by 90° (step 105), the other processes are carried out
(step 106) and thenthe processis returned to step 102. When
the switchis not in the contact state, the display of the liquid
crystal 3 is kept as the initial state (step 107), the other
processes are carried out (step 106) and then the process is
returned to step 102.

Asecond embodimentof a small-sized portable informa-
tion processing apparatus of this invention will now be
described with reference to FIGS. 8 through 15. FIG. 8
shows a state of the second embodiment with the liquid
crystal display panel being opened by approximately 360°
with respect to the apparatus body and FIGS. 9(a), 9(b) and
FIG. 10 show the embodiment with the liquid crystal display
panel being closed. FIG. 9(b) is an enlarged perspective
view of a portion indicated by C in FIG. 9(a).

As shown in FIGS. 9(a@) and 9(b), the liquid crystal
display panel 3 is provided with a sensor switch 30 at a
position near to the hinge member5 onthe backside thereof.
Onthe other hand, the hinge member5,1-e., a rotatable side,
is provided with a projection 32 which interfere with a
movement path of a contact 31 of the sensor switch 30.

As shownin FIGS. 9(@), 9(b) and FIG. 10, when theliquid
crystal display panel 3 is in a closed position with respect to
the apparatus body 1, the relationship between the contact 31
of the sensor switch 30 and the projection 32 of the hinge
member 5 are apart from each other, by nearly 180°, the
projection 32 of the hinge member 5 doesnotinterfere with
the contact 31 of the sensor switch 30 and therefore the
switch is in OFFstate.

FIGS. 11(@) and 11(5) correspond to FIGS. 9(a) and 9(b),
respectively, and FIG. 12 corresponds to FIG. 10. In this
state, the liquid crystal display panel 3 is turned with respect
to the apparatus body 1 from the position shown in FIGS.
9(a), 9(b) and 10 by 346° (the angle between the apparatus
body 1 and the liquid crystal display panel 3 is 14°). In this
state, the relationship between the contact 31 of the sensor
switch 30 and the projection 32 of the hinge member5 is a
turned state by nearly 180° from the position of FIGS. 9(a),
9(b) and 10, the projection 32 comes into touch with the
contact 31 of the sensor switch 30 and therefore the switch
is in ONstate.

The angle of the liquid crystal display panel 3, with
respect to the apparatus body 1, at which the sensor switch
30 performs the ON-OFF changing action, can be suitably
selected by changing the position of the projection 32. For
example, FIG. 13 shows a case in which the ON-OFF
changing action is performed at a position of the liquid
crystal display 3 which is turned by 355° with respect to the
apparatus body 1 from the state shown in FIGS. 11(a), 11(b)
and 12. Also, FIG. 14 shows another case in which the
projection 32 comes into touch with the contact 31 of the
sensor switch 30 to perform the switch ON-OFF changing
action at a position of the liquid crystal display panel 3
whichis turned by 35° with respect to the apparatus body 1
from the state shown in FIGS. 11(a), 11(b) and 12.

In the same manneras the first embodiment, the sensor
switch 30 and the projection 32 can be provided on the
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apparatus body 1 and the hinge member5,respectively. It is
also possible that the sensor switch 30 is provided on the
hinge member5 andthe projection 32 is provided on liquid
crystal display panel 3 or the apparatus body 1. 5 For
example, when the sensor switch 30 is in the state ON, a
keyboard lockis effected (i.e., is active), and on the contrary
whenthe sensor switch 30 is in the state OFF, the keyboard
is unlocked. If the keyboard lockis to be effected,all of the
keys may be made unoperableoronly a part of the keys may
be made unoperable.

Also, instead of the keyboard lock being effected, any
actions to the apparatus can be ignored. For example,all or
part of the inputs by the pen or keyboard can be ignored,the
presentation on the display can be fully or partially
invalidated, or any other actions can be madeineffectual.

FIG. 15 is a flow-chart showing an operation of the
second embodiment. First, the main power (not shown) of
this apparatus is turned ON (step 201) and the state of the
keyboard input lock switch 10 is checked (step 202). When
the switch is in a contact state (step 203), a keyboard input
lock signal is supplied (step 204), the keyboard inputlock is
effected (step 205) so that an input operation can only be
performed on the display (step 206), the other processesare
carried out (step 207) and then the process is returned to step
202. When the switch is not in the contact state, the
keyboard input lock is not effected (step 205) so that an input
operation can be performed both by the keyboard and the
display (step 208), the other processes are carried out (step
207) and then the process is returned to step 202.

It should be understood by those skilled in theart that the
foregoing description relates to only some preferred embodi-
ments of the disclosed invention, and that various changes
and modifications may be made to the invention without
departing from the spirit and scopethereof.

Whatis claimedis:

1. An information processing apparatus, comprising:
a body;
a display panel attached to said body and rotatably

movable through an angle of up to substantially 360°
relatively to said apparatus body, said display panel
having plural individually selectable data display ori-
entations;

a detector detecting at least a predetermined size of the
angle between said apparatus body and said display
panel; and

a display orientation selector selecting a corresponding
one of said data display orientations in accordance with
the size of the angle detected by the detector, in such a
manner that the data display orientation is changed
automatically by approximately 90° when the display
panelis rotated by approximately 360° with respect to
the base.

2. An information processing apparatus according to
claim 1, wherein said body further comprises an input unit.

3. An information processing apparatus according to
claim 2, further comprising:

a disabling unit selectively disabling operation of said
input unit in accordance with said detector detecting an
angle of a prescribed size between said display panel
and said body.

4. An information processing apparatus according to
claim 2, wherein said input unit is a keyboard.

5. An information processing apparatus according to
claim 1, wherein said display panel further comprises a
touch sensitive input unit.

6. The information processing apparatus according to
claim 5, further comprising:
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a disabling unit disabling operation of said touch sensitive
input unit in accordance with said detector detecting the
angle.

7. An information processing apparatus according to
claim 6, further comprising:

a disabling unit selectively disabling operation of said
touch sensitive input unit of said body in accordance
with said detector detecting the angle between said
display panel and said body.

8. An information processing apparatus according to
claim 7, wherein said touch sensitive input unit is enabled
for inputting information at least when the operation of said
input unit of said body is disabled.

9. An information processing apparatus according to
claim 1, further comprising a hinge comprising a first shaft
connected to said body and a second shaft connected to said
display panel, said hinge allowing the display panel to rotate
relatively to the body through an angle of up to substantially
360°.

10. An information processing apparatus according to
claim 1, wherein said display panel displays at leastletters
and images and is touch responsive for inputting informa-
tion.

11. An information processing apparatus according to
claim 1, wherein:

said display panel is rotatable through an angle of up to
substantially 360° relatively to said body by means of
a pivot shaft provided therebetween; and

said detector comprises a switching mechanism perform-
ing an ON-OFF operation in accordance with
respective, different angles between said display panel
and said apparatus body, produced byrelative rotation
thereof about said pivot shaft.

12. An information processing apparatus accordingly to
claim 11, wherein said switching mechanism performs the
ON-OFF operation thereof in response to rotation of said
display panel through an angle of substantially 360° from a
closed position thereof with respect to said body.

13. An information processing apparatus according to
claim 11, wherein said switching mechanism comprises a
cam on one of two members respectively connected to the
body and the display panel and which rotate therewith, and
relatively to each other, about said pivot shaft and a cam
follower positioned on the other memberso as to always be
in contact with said cam and so as to be axially moved in
accordance with rotation of said cam relatively to the cam
follower, said switching mechanism performing the
ON-OFF operation thereof in accordance with the axial
movement of said cam follower.

14. An information processing apparatus according to
claim 11, wherein said switching mechanism comprises a
switching element, a cam provided on one of two members
respectively connected to the body and the display panel and
which rotate therewith, and relatively to each other, about
said pivot shaft and a cam follower positioned on the other
memberso as to always be in contact with said cam and so
as to be axially moved in accordance with rotation of said
cam relatively to the cam follower, one of said cam and said
cam follower having a concave surface and the other having
a convex surface, so that relative rotation between said cam
and said cam followerinafirst direction causes, said cam
follower to movein a first sense in the axial direction and

come into contact with said switching element and an
opposite direction of relative rotation between said cam and
said cam follower causes said cam follower to move in the

opposite sense in the axial direction, causing said cam
follower to move away from said switching element.
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15. An information processing apparatus according to
claim 11, wherein said switching mechanism comprises a
projection on one of two members, respectively connected
to the body and the display panel and whichrotate relatively
to each other about said pivot shaft, and a sensor switch on
the other member,so as to perform an ON-OFFoperation of
said sensor switch in accordance with the rotational move-

ment of said projection.
16. An information processing apparatus according to

claim 15, wherein said sensor switch magnetically detects a
position in the rotational movementof said display panel
with respect to said apparatus body.

17. An information processing apparatus according to
claim 15, wherein said sensor switch optically detects a
position in the rotational movementof said display panel
with respect to said apparatus body.

18. An information processing apparatus according to
claim 1, wherein said display panel has a substantially
rectangular shape, longer sides thereof being parallel to an
axis around which said display panel is rotatable with
respect to said apparatus body.

19. An information processing apparatus according to
claim 18, wherein the display panel has a further axis
disposed centrally of and perpendicular to a plane of the
substantially rectangular shape and the change of the data
display orientation on the display panel comprisesa rotation
about the further axis by approximately 90° from a first
position in which top and bottom edges of the display are
parallel to, to a second position in which the top and bottom
edges of the display are perpendicular to, the long edges of
the rectangular shape.

20. An information processing apparatus according to
claim 18, wherein the data display has selectable orienta-
tions parallel to and perpendicular to the longer sides of the
substantially rectangular shape of the display panel and the
data display orientation is changed therebetween when the
display panel is rotated by approximately 360° with respect
to the base.

21. An information processing apparatus comprising:
a body having a keyboard;
a display panel attached to said body and rotatably

movable through an angle of up to 360°, encompassing
plural selectable data display orientations of said dis-
play panel, relatively to said body;

a touch sensitive input unit;
a detector detecting at least a predetermined size of the

angle between said apparatus body and said display
panel; and

a disabling unit disabling operation of said touch sensitive
input unit in accordance with said detector detecting the
angle, in such a manner that the operation of said
keyboard is disabled and the data display orientation is
changed by approximately 90° when the display panel
is rotated by substantially approximately 360° with
respect to the body.

22. An information processing apparatus according to said
claim 21, wherein input to said touch sensitive input unit is
performed by a pen.

23. An information processing apparatus according to
claim 21, wherein said touch sensitive input unit is disposed
at said display panel.

24. An information processing apparatus according to
claim 21, further comprising a hinge comprising a first shaft
connected to said body and a second shaft connected to said
display panel, said hinge allowing the display panelto rotate
relatively to the body through an angle of up to substantially
360°.
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25. An information processing apparatus according to
claim 21, wherein said display panel displays atleast letters
and images andis touch sensitive for inputting information.

26. An information processing apparatus according to
claim 21, wherein said display panel has a substantially
rectangular shape, longer sides thereof being parallel to an
axis around which said display panel is rotatable with
respect to said apparatus body.

27. An information processing apparatus according to
claim 26, wherein the display panel has a further axis
disposed centrally of and perpendicular to a plane of the
substantially rectangular shape and the change of the data
display orientation on the display panel comprisesa rotation
about the further axis by approximately 90° from a first

10

12

position in which top and bottom edges of the display are
parallel to, to a second position in which the top and bottom
edges of the display are perpendicular to, the long edges of
the rectangular shape.

28. An information processing apparatus according to
claim 26, wherein the data display has selectable orienta-
tions parallel to and perpendicular to the longer sides of the
substantially rectangular shape of the display panel and the
data display orientation is changed therebetween when the
display panel is rotated by approximately 360° with respect
to the base.
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detachable keyboard (1) has a second display screen (5)
located under the same. A primary display screen (2) can be
pivoted around an angle of at least 220° so that, during a
presentation, two people located opposite one another can
each view a display screen. ‘he presentation device can also
be used as a conventional laptop.

7 Claims, 4 Drawing Sheets
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PRESENTATION DEVICE

The invention concerns a presentation device, which is
primarily designed for advising customers by agents in the
field.

If a consultation or sales discussion is conducted at the

customer’s site, the available space is often not suitable for
an optimal presentation, i.e., a modern presentation means,
such as, e.g., an overhead projector with an LC display or a
video projector, cannot be utilized. If, for example, insur-
ance agents or financial service providers visit customers in
their homes, it is not possible to set up a wall for projection.
And such rearrangements of the room will be discouraged
by most customers. It is thus usual to make calculations and
diagrams on a piece of paper and then to rotate the paper
halfway to the customerso that he can follow the additional
written explanation. It is also possible to utilize a laptop
computer, but this introduces problems, since [both] the
salesman and the customer must both observe a relatively
small display screen.

Tt has been shown that a presentation with a computer
offers a numberof advantages. The most varied types oflife
insurance can be calculated e.g., by means of special soft-
ware and can be presented immediately graphically, i.c.,
easy to understand and thus convincing. Since this presen-
tation techniqueis being continuously further developed and
is accepted as very convenient by the customer, there is an
urgent need to utilize this technique also for small presen-
tation use on site, i.e., in the customer’s residence or in a
small office space.

Small modern computers, such as, e.g., small notebooks,
due to their high compuling power, in principle, offer the
possibility of also applying programming and memory-
intensive, i.e., demanding, presentation software. Thus, a
convincing presentation would also be possibleonsite at the
customer’s location, if the above-named problem of space
limitations could be solved.

Tt was proposed for this purpose, e.g., in the German
GBM [Utility Model] 94 06985 to connect another flat
display screen by meansof a hinge ta a conventional laptop
with flat display screen on its upper cdge, so that two-
persons sitting across from each other can each view one
display screen. This device is suitable in principle for the
provided case of application, but is very cumbersome in
operation. Therefore, there is the need for a further improve-
mentof the presentation quality, for another decrease in cost,
for a reduction in weight, or for an improved ease of
operation.

The object of the invention consists of creating a com-

0

30

puter-supported presentation device, which makes possible a —
convincing presentation even under very limited spatial
constraints and is easy to operate.

The object is solved with a device according to claim 1.
The presentation device is a conventional laptop computer ~
with a removable keyboard and a main display screen that
canbe rotated out, whichis applied onto the base unit of the
laptop computer when folded in and covers the keyboard.

According to the invention, another display screen is
arranged under the keyboard in the base unit of the laptop
computer, which is also connected to the laptop computer. In
addition, the hinge of the main display screen that can be
rotated out is designed so that the main display screen can
be rotated by at least approximately 220 degrees.

The presentation device can be utilized as a conventional
laptop computer, whereby the keyboard can be removed as
desired.

2

If a secondpersonis to be showna presentation, the main
display screen can be rotated out by at least 220 degrees or
more, so that the second person can now view the main
display screen. ‘The image of the main display screen is
rotated by 180 degrees by a control device.

The operator controls the presentation by means of the
keyboard, a mouse or other inpul devices and follows the
course of the presentation on the second display screen,
which is arranged under the keyboard in the base unit of the
laptop computer, whereby the keyboard does not lie on the
base unit during the presentation, but is connected in a
wireless manner to the computer.

‘The principal advantage of this form of embodiment of
the invention in comparison to GBM[Utility Model] 94
06985 consists of the fact that no additional mechanical

holding device is necessary for the second display screen,
since the display screenis integrated directly in the base unit
of the laptop and. is held there in a mechanically stable
manner. By these measures, the costs and the total weight of
the presentation device are considerably decreased in com-
parisonto the solution according to GBM [Utility Model] 94
06985. In addition, handling is improved.

The second display screen can be turned on and the image
of the main display screen can be swung outselectively by
a switch or by keyboard input manually. However, an
automatic turing on and rotation ofthe image according to
claim 2, e.g., by arranging a device that recognizes the
turning angle coupled to the hinge, which causes the image
of the main display screen to rotate by 180 degrees and also
to turn on the second image screen when a predetermined
rotating angle of the main display screen is present.

According to claim 3, the second display screen is smaller
than the main display screen. This enhancement is advan-
tageous, if, e.g., a time-consuming graphic is to be shown to
the customer, that is, e.g., an attractive and convincing
presentation. The operator, i.e., the salesman, does not
require this high-value presentation. He needs only to be
able to follow the presentation and to be able to examine the
correctness of the input of data, e.g., the personal data of the
customer, if such inputs are made.

Since the second display screen also requires a smaller
resolution, it is more cost-favorable than the main display
screen, whereby the total costs can be further decreased.

The object of the invention is also solved with a device
according to claim 4.

The presentation device is a laptop computer with a
keyboard that can be pulled out and a main display screen
that can be rotated out, which lies on the base unit of the
laptop computer and covers the keyboard whenit is pushedin.

According to the invention, another display screen, which
is also controlled by the laptop computer, is arranged under
the keyboard in the base unit. In addition, the hinge of the
main display screen that can be rotated out is configured. in
such a waythat the main display screen can be rotated byat
least 220 degrees.

The presentation device can be utilized as a conventional
laptop computer, wherein the keyboard can be pulled out as
desired, so that the display screen that lies underit is visible.
This is, e.g., appropriate, if a menu is indicated on the second
display screen, in order to be ableto utilize the entire display
surface of the main display screen [for the presentation].

If a second person is to be showna presentation, the main
display sercen is rotated out by at least 220 degrees or more,
so that the second person can nowview the main display
screen. The image of the main display screen is rotated by
180 degrees by a control device.
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The operator controls the presentation by means of the
keyboard, a mouse or other input devices and follows the
course of the presentation on the second display screen with
the function of a control display screen.

The second display screen can be turned on and the image
of the main display screen canberotated out selectively and
manually by means of a switch or by keyboard input.
However, according to claim 5, an automatic turning on and
rotation of the image is appropriate, e.g., by coupling the
hinge with a device that recognizes a rotating angle, which
causes the image of the main display screen to rotate by 180
degrees and also the second displayscreen is turned on when
a predeterminedrotating angle of the main display screen is
present.

According to claim 6, the second display screen is a
black-and-white display screen. This enhancement is advan-
tageous, e.g., if a time-consuming color graphic is to be
shown onthe main display screen to the customer, whichis,
e.g., an attractive and convincing presentation. The operator,
i.e., the salesman, does not need this high-value presenta-
tion. He onlyneedsto be able the follow the presentation and
to be able to check that the input is correct, if inputs are
made, ¢.g., personal data of the customer.

Since the second display screen also requires a smaller
resolution, it is more cost-favorable than the main display 2
screen, whereby total costs can be reduced.

According to claim 7, the keyboard can be removed as
desired, whereby the communication with the computer is
made by means of a wireless data interface. This option is
then of advantage,ifthe presentation device, e.g., is to stand
next to the customer.

The object is further solved with a device according to
claims 8 and 12.

According to claim 8, the notebook has a main display
screen, an integrated computer and a current supply, as is
usual for conventional laptops, notebooks, etc. In addition,
a second display screen is provided, which is arranged in the
slot for the CD-ROMdrive ora slot provided particularly for
this purpose. Since two display screensare to be controlled,
it is clear to the person of average skill in the art that the
electronics necessaryfor this purpose must also he provided.

In addition, a control unit is provided, which rotates the
image of the main display screen by 180 degrees for the
presentation, so that it is correct for observation. It is clear
to the person of average skill in the art that the hingesforthis
must be appropriately configured.

If the notebookis to be used for the presentation, the main
display screen will rotate oul at an angle of approximately
270 degrees, so that a roof-like structure of approximately
90 degrees can be set up in a stationary manneronatable. 5
The observer, e.g., a customer, who sits opposite the opera-
tor, can view quite well the main display screen, and e.g.,
follow the displayed developmentofhis life insurance.

The operator, e.g., the insurance salesman, can thus
follow the input on the second display screen, and the sereen
can be driven laterally by an electric motorso that it travels
out from a slot afler a specific keyboard input or afler
actuating a switch, so that the observer can view it. Although
this monitoring displayscreen is essentially smaller than the
main display screen, this size is fully sufficient for moni-
toring the input.

When the presentation has terminated, the monitoring
display screen is again driven byan electric motor or
manually to travel back into the slot.

According to claim 9, the flat display screen unit can be
easily removed from the base unit. This measure provides
user-friendly service.
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According to claim 10, the flat display unit is arranged in
the slot for the disk drive. This form of embodiment is

particular advantageous, since a conventional notebook need
only be changed inits construction at the hinges and can be
used as a conventional notebook without limitations. This

form ofembodimentis particularly cost-favorable.It is clear
to the person of average skill in the art that the electrical plug
connection must be designed and wired for this purpose.

According to claim 11, the main display screen is
designed for contact-sensitive input, whereby the operator
can immediately recognize on the second imagescreen,i.e.,
on the monitoring display screen, which position of the main
display screen, on which, e.g., a diagram is shown, the
customer touches with his finger or with a pen.

Claim 12 concerns an independent invention. A flat dis-
play screen unit is designed such that it can be utilized in the
slot provided in the notebook for a CD-ROMdrive, instead
ofthis drive, whereby the slot, however, is arranged al the
side edge of the notebook. ‘The flat display screen unit
contains a drive with an electric motor, which drivesthe flat
display screen in and out, as is usual for a CD-ROM drive.

The forms of embodiment of the invention are explained
on the basis of the appended schematic drawings.

FIG. 1 showsa perspective lateral view of a first form of
embodiment of the invention for conventional use as a

laptop.
FIG. 2 showsa perspective lateral view of the invention

according to FIG. 1 for use as a presentation device.
FIG. 3 showsa perspective lateral view of a second form

of embodiment of the invention for conventional use as a

laptop.
FIG. 4 showsa perspective lateral view of the invention

according to FIG. 3 for use as a presentation device.
FIG. 5 showsa perspective lateral view of a third form of

embodiment of the invention for conventional use as a

laptop.
T'IG. 6 showsa perspective lateral view of the mvention

according to FIG. 5 for use as a presentation device.
T'IG. 1 showsa perspective lateral view of the mvention

for conventional use as a laptop with a keyboard 1, a main
display screen 2, which is attached with hinges 3 to a base
unit 4 of the laptop, so that it can be rotated out. It is also
possible, if desired, to remove keyboard 1. ‘The keyboard
with separate power supply means can be coupled in a
wireless mannerin this example by meansofa conventional
infrared interface, whereby it is up to the person with
average skill in the art also to utilize other wireless cou-
plings.

FIG. 2 shows the invention for use as a presentation
device. The IR-coupled keyboard 1 is removed, so that the
operator can view a second display screen 5. The main
display screen 2 is rotated out as a first display screen, as
shown by the double arrow. The customer thus can view
correctly the image of the main displayscreen, if this image
is rotated electronically by 180 degrees.

T'IG. 3 showsa perspective lateral view of the mvention
for conventional use as a laptop with a keyboard 1, a main
display screen 2, which is attached with hinges 3 to a base
unil 4 of the laptop in such a waythat il can be rotated out.
It is also possible, if desired, to pull out the keyboard.

FIG. 4 shows the invention for use as a presentation
device. Keyboard 1 is pulled. out, so that the operator can
view the second display screen 5. The main display screen
2 is rotated out, as shown bythe double arrow. The customer
can observe the image correctly on the main displayscreen,
ifit is electronically rotated by 180 degrees.
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FIG. 5 shows a notebook in the closedstate. It does not
differ from a conventional notebook and hasa slot6 for the

uptake of additional devices.
FIG. 6 shows the notebook as a presentation device. ‘he

main display screen 2 is rotated out at an angle of approxi-
mately 270 degrees, so that a roof-like structure is formed,
which is arranged in a slalionary manner between the
customer and the salesman. A slot 6, e.g., for a CD-ROM
drive is arranged on the cross side of base unit 4 of the
notebook. A control monitoring unit with a flat display
screen 5 that can travel out is found in this slot 6. If the

presentation device is to be used, the image on main display
screen 2 is rotated electronically by 180 degrees, so that the
customer can observe an imagethat is an upright-positioned
and laterally correct image. The flat image screen 5 of a
control monitoring unit is made to travel oul by means of a
drive with an electric motor, by means of a switch or by a
keyboard input, and then can be viewed by the salesman for
monitoring the input.

The configuration of the electric-motor drive of the con-
trol monitering unit for moving out the flat image screen 5
can be omitted for the person ofaverageskill in the art, since
no inventive activity is involved. The same is true for the
creation of the control electronics for rotating the image of
the main display screen by 180 degrees and for the control
ofthe flat display screen 5 ofthe control monitoring unit.

In summary,it is established that the subjects of claims1,
4 and 8 are based on a uniformbasic principle. According to
this construction principle, the secondary image screen 5 is
arranged underneath keyboard 1, the primary image screen
2 can be rotated out at an angle of at least 220 degrees, and
the image of the primary display screen 2 can be rotated by
180 degrees.

The configuration of the secondary image screen 5
depends on the requirements. It is possible to select the
secondary image screen as a small unit and/or for black-
and-white display. In this case, it serves only as an input
monitoring means for input of letters or numbers.It is also
possible to select a secondary display screen of the same
quality as the primary display screenif, e.g., the presentation
device will also be used as a game console, whereby two
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players sit opposite one another and look only at their own
display screens in order to play e.g., a card game.

The invention claimed is:

1. A presentation device, comprising:
a base unit including operating components and having

integrated therein a auxiliary display screen;
a keyboard detachably received bythe base unit above the

auxiliary display screen and constructed for wireless
connection to the base unit;

a main display screen swingably mountedto the base unit
for rotation about a rotating angle of at least 220
degrees so as to allow disposition of the main display
screen in a first operating position in which the pre-
sentation device is uscable as a laptop computer and a
second operating position in which the presentation
device is useable for dual display mode in combination
with the auxiliary display screen; and

a control device for rotating an image on the main display
screen by 180 degrees, when the main displayscreen is
in the second operating position.

2. The presentation device of claim 1, wherein the base
unit assumes an inclined disposition in the second operating
position.

3. The presentation device of claim 1, wherein the control
device is constructed to respond to a rotation of the main
display screen about a predetermined rotating angle by
rotating the image ofthe main display screen by 180 degrees
and by turning on the auxiliary display screen.

4. The presentation device of claim 1, wherein the aux-
iliary display screen is smaller than the main displayscreen.

5. The presentation device of claim 1, wherein the main
display screen is designated for contact-sensitive input.

6. The presentation device of claim 1, wherein the key-
board is detachablyreceived in a pocketofthe base unit, said
pocket being sized for flush disposition ofthe keyboard with
respect to an upper surface of the base unit.

7. The presentation device of claim 1, wherein the key-
board is constructed for detachable placement upon the base
unil.
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[57] ' ABSTRACT

A display cover is coupled to a portable computer by one of
a variety of double-pivot hinges. Such arrangements permit

the cover to be folded fiush against the back of the computer,

providing the screen protection benefits of a cover without

the usually-attendant increase in computer “footprint.” The

preferred cover includes a window that permits a portion of

the display to be viewed even when the cover is closed. By

such an arrangement, alert or status messages can be con-

veyed to the user without requiring that the cover be opened.

In some embodiments, the user can respond to visual or

other alert messages, again without opening the cover.

4 Claims, 6 Drawing Sheets
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PORTABLE COMPUTER

CROSS REFERENCE TO RELATED

APPLICATION(S)

This is a divisional of copending application Ser. No.
07/994,035 filed on Dec. 21, 1992.

FIELD OF THE INVENTION

The present invention relates to portable computers, and
moreparticularly relates to methods and apparatuses facili-
tating user interaction with a portable computer withoutfirst
opening a computer display cover.

BACKGROUND AND SUMMARY OF THE
INVENTION

Portable computers are available in a wide variety of
styles, including laptops, notebooks, palmtops, and write-on
computers (the latter also being variously knownasslate
computers or pen computers, and being characterized by the
absence of an alphanumeric keyboard). Some portable com-
puters have an LCD or other flat-panel display that is
protected from abuse by a hinged display cover.

Exemplary of these prior art display covers is the arrange-
ment shown in Design Pat. No. 321,865, wherein a hinged
plastic plate overlies and protects the display of a write-on
computer. Another common arrangementis that shown in
allowed design patent application 07/652,743, wherein the
display of a palmtop computer is protected by another
component of the computer (such as the keyboard) folded
adjacent thereto.

All of these arrangements suffer from a commonfailing:
there is virtually no provision for user interaction with the
computer when the cover is closed. (Some computers can
“beep” at the user when the cover is closed.) As disclosed
below,this is an unnecessary impairment of the computer’s
capabilities.

In accordance with one aspect of the present invention, a
computer is provided with a display cover that permits
visual—and in some cases tactile or stylus-based—
interaction with the computer, even when the cover is
closed. Such a computer may also be equipped with a
touch-responsive input device that permits a user to
acknowledgealerts from the computer, again without open-
ing the display cover. In many embodiments, the computer
is provided with an improved display cover hinge that
facilitates operation.

The foregoing and additional features and advantages of
the invention will be more readily apparent from the fol-
lowing detailed description thereof, which proceeds with
reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view of a write-on computer accordingto a first
embodimentof the present invention.

FIG. 1A is a simplified schematic block diagram of the
computer of FIG.1.

FIG. 2 is a detail showing a double-pivot hinge used to
connectthe cover to the housing in the write-on computer of
FIG.1.

FIG. 3 is a sectional view of the write-on computer of
FIG.1,illustrating (in solid lines) the coverin a first position
overlying the input/output screen and (in dashed lines) the
cover position flush against the back of the housing.

FIG. 4 is a side view, partially in section, showing the
write-on computer of FIG. 1 arranged in an easel configu-
ration.
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FIG.5 is a detail of a write-on computer incorporating a
double-pivot hinge according to a second embodimentof the
present invention.

FIG.6 shows a write-on computer incorporating a double-
pivot hinge according to a third embodiment of the inven-
tion.

FIG. 7 is an exploded view of a write-on computer
incorporating a double-pivot hinge according to a fourth
embodiment of the invention.

FIG. 8 is an exploded view of a write-on computer
incorporating a double-pivot hinge according to a fifth
embodiment of the invention.

FIG.8A is a detail showing a detent arrangement suitable
for use with the FIG. 8 embodiment.

FIG.8B is a further detail showing a detent arrangement
suitable for use with the FIG. 8 embodiment.

FIG. 9 is a view of a write-on computer according to a
sixth embodiment of the present invention.

FIG. 10 is a detail illustrating a flip-around double-pivot
hinge used to couple the cover of the FIG. 9 computer to the
housing.

FIG. 11 further details operation of the flip-around
double-pivot hinge used with the computer of FIG. 9.

FIG. 12 is a top plan view,partially in section,illustrating
the double-pivot hinge of FIG. 11.

FIG. 13 is a sectional view illustrating the double-pivot
hinge of FiG. 11.

DETAILED DESCRIPTION

Referring to FIGS. 1 and 1A a write-on computer 10
according to a first embodiment of the present invention
includes a housing 12, a microprocessor 13, an input/output
screen 14 mounted in the housing and coupled to the
microprocessor, and a cover 16 movable between first and
second positions.In the first position, the cover overlies and
protects the input/output screen from damage.In the second
position, the cover exposes the input/output screen for use.

Tn the preferred embodiment, the cover defines a window
18 which permits a portion of the input/output screen 14 to
be viewed by the user even when the cover 16 overlies the
screen. This window can include a transparent, rigid
medium 20 serving to protect the screen from damage while
permitting viewing therethrough. Alternatively, such a trans-
parent medium can be omitted.

Window 18 finds particular application in conjunction
with software applications that stay resident even when the
computer is not in active use. Exemplary are software
appointment calendars into which a user loads data relating
to upcoming appointments. Many such programs include
alarm features to alert the user to imminent appointments,
even when the computer is otherwise idle. Another example
of resident software applications are e-mail communications
programs that alert users to incoming messages.

Previously, such programs haveactivated an audible tone
alert device. In response, the user would open the computer
to view the screen and determine the reason for the audible
alert.

In accordance with this embodiment of the present
invention, the software not only activates an audible alert
device 21, but also displays an explanatory message on a
portion 22 of the screen 14 visible through the window. By
glancing at the computer, the user can determinethe reason
for the alert without going to the effort of opening the
computer.
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In addition to alert messages, the window can also be used
to convey information relating to equipmentstatus. In one
such application, information pertaining to battery charge is
displayed, In another, wherein the computer is used in
conjunction with a desktop “docking” station and is con-
nected to a network, the window can be used to display
informationrelating to messagetraffic on the network. By
such an arrangement, the user can avoid “undocking” the
computer inadvertently in the middle of, for example, the
downloading of e-mail or other network data to the com-
puter.

If the message calls for a user response (i.e.
acknowledgement), the user may be able to provide such a
response without opening the cover. In embodiments in
which the window does not include a transparent medium,
the user can effect a response by using a stylus on the
exposed region of the screen. For example, if the visible
message reports an upcoming appointment or an incoming
message, and the user wishes to acknowledge receipt in
order to prevent the computer from issuing further alerts
relating to the same matter, the user can simply draw a
check-mark on the screen to effect acknowledgment.

This same capability can also be achieved in computers
having transparent media-protected windows, provided the
stylus operates on proximity rather than contact. Proximity-
based styli are well knownin the art and can, for example,
include battery powered circuitry that selectively passes
current through an inductorin the tip of the stylus. An array
of sensing elements positioned below the LCD screen senses
the resulting magnetic field and provides data indicating the
stylus’ position. (Related systems employing capacitive,
rather than inductive, coupling are also known.) Kurta
Corporation of Phoenix, Ariz. is a supplier of such equip-
ment and is the owner of a number of patents on stylus-
sensing technology suitable for use in the present invention,
including U.S. Pat. Nos. 4,672,154, 4,661,656, 4,616,106,
and 4,492,819.

User alert acknowledgements can also be effected by via
touch-responsive input devices, such as pushbuttons or
capacitive switches. Desirably, such an input device is
mounted whereit can be accessed without opening the cover
16. In an illustrative embodiment, a pushbutton switch 17
having a button diameter of about 0.25 inches is mounted on
the left side of the housing, approximately one inch down
from the top. This switch is connected to a microprocessor
input that is polled to solicit acknowledgement of alerts
(whether audible or visual).

In related embodiments, other sensors can be used to
accept alert acknowledgments. Some mayfindit gratifying
to employ a vibration sensor, so that the computer can be
struck to effect acknowledgement.

(it will be recognized that these alert acknowledgment
features can be implemented even in write-on computers
that do not employ coversto protect the input/output screen.)

Thesizing and placement ofan alert message on portion
22 of screen 16 is well within the capabilities of those of
ordinary skill in the applications programming art. Appli-
cation developmenttools associated with popular graphical
user interface operating systems provide simple commands
for the sizing and placement of message windows.

Manyportable computers include battery-saving circuitry
that blanks the screen when the computer is idle for a
predetermined period, or when the cover is closed. In
accordance with this aspect of the present invention, the
screen is re-activated, at least temporarily, when an window
message is to be provided to the user.
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Turning to mechanical details of construction, the cover
16 in FIG. 1 is coupled to the top of the housing 12 by a
double-pivot hinge 24. As shownin FIGS.2 and3,this hinge
includes a cylindrical ring bearing 26 formed in the case, on
which an annular ring 28 rides. Ring 28 includes a finger 30
that engages a socket 32 in the cover 16. A pair of such
Ting/bearing assemblies are used—oneat each side of the
housing. (The rings can obviously be narrower than those
shown in the Figures.) The bottom of the cover can be
releasably attached to the housing by a magnetic closure. It
will be recognized that the double-pivot hinge arrangement
permits the cover to be folded flush against the back of the
computer, providing the protection benefits of a display
cover without the usually attendant increase in computer
“footprint.”

Desirably, one of the pivots that makes up double-pivot
hinge 24 includes a detent mechanism that secures the pivot
against free rotation when in one or more predetermined
angular positions. In the preferred embodiments, the
detentedposition is provided at an end-of-travel position of
the rings on the bearings. Such a detent permits the computer
to be stably arranged in the easel-like fashion depicted in
FIG. 4, with the cover propping up the housing. In this
arrangement, the bottom edge 31 of the cover can be
provided with a non-slick elastomer to increase stability.
This easel position facilitates certain uses of the computer.

FIG.5 showsawrite-on computer incorporating a double-
pivot hinge according to a third embodiment of the
invention, wherein the ring bearing 34 extends to the edge
of the housing. Thering 36 and display cover 38 correspond
to elements 28 and 16 of FIG.2.

FIG. 6 shows a write-on computer 40 incorporating a
double-pivot hinge according to a third embodimentof the
invention. Whereas in FIGS. 1-5, the cover is held at its
edges by pivots than can move independently, in FIG. 6 the
pivots are mechanically connected, causing them torotate in
tandem. This is accomplished by use of an axle 42 rather
than a pair of ring/bearing assemblies 28/26.

Axle 42 extends across the top of the computer 40 andis
journalled or otherwise mounted to permit rotary motion.
From the axle protrude features 44 that include pivot fingers
46. As in the FIG. 1 embodiment, the cover 48 is pivotally
mounted onthese fingers. As the axle rotates, the fingers 46
move in tandem. This tandem motion avoids “racking,” a
phenomenon caused by independent motion of two spaced
hinges, which can result in binding of the hinge.

Axle 42 desirably includes an axial bore 50 in which a
stylus 52 can be stored.

In the FIG. 6 embodiment, the axle is external and forms

part of the external surface of the computer. In a related
embodiment, shown in FIG. 7, the axle is disposed within
the computer housing. In this embodiment, the housing is
provided with slots 54 through which features 44 extend to
couple to the cover. FIG. 7 also shows a representative
detent mechanism 56 that can be used to secure the axle

against free rotation. The illustrated detent mechanism
includes a nib 58 that is urged against a flat face 60 on the
axle by a spring 62.

FIG. 8 showsthe presently preferred double-pivot hinge
63. In this arrangement a pair of plastic rings 64 (having
shoulders 66 journalled in cradles 68) are physically inter-
connected with a rigid steel wire 70 to avoid racking. The
cover 66 is pivotally mounted on the wire.

The rigid wire 70 can be connected to the rings 64 by
various attachment means. The preferred attachments,
however, are effected by forming the ends of the wire in the
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configuration 72 shown, and insert moldingtheplastic rings
64 around the formed wire. This arrangement provides
superior strength over other attachment techniques.

Attachment of the cover 66 to the wire 70 can also be

accomplished by various means. The preferred techniqueis
to fabricate the cover in two pieces: a base piece, and a top
piece which cooperate to define the bore through which the
wire passes. These pieces are then ultrasonically welded
around the wire.

In this embodiment, the cover 66 has a thickness of 3.8
mm, and the wire has a thickness of 1.5 mm. At the top edge
of the cover, where the top and bottom pieces are welded to
contain the wire, there is a ridge having a thickness of 4.5
mm. The housing of the computerhas a thickness of 26 mm.
The distance between the two pivot axes(i.e. the center-to-
center radial distance between the rings 64 and the wire 70)
is great enough to provide a 0.5 mm spacing betweenthe top
of the cover and the housing when the coveris in its closed
position. This gap assures the cover won’t bind regardless of
manufacturing tolerances.

The illustrated housing and cover are made of
polycarbonate/ABSplastic, with the rings 64 and the asso-
ciated cradles 68 being made ofa self-lubricating material,
such as teflon- or silicone-impregnated plastic.

It is possible to effect a detent in the pivotal mounting of
the cover 66 on the wire 70 by slightly bending or kinking
the wire, and providing a small slot or indentation 73 in the
side of the bore within the cover in which this bend or kink

can fit, as shown in FIGS. 8A and 8B. When the coveris
rotated about the wire to a predetermined position, the
bent/kinked wire—which is normally confined to the linear
bore—can expand into the slot or indentation, resisting
further rotation absent increased torque.

It is possible to effect a detent in the pivotal mounting of
the wire to the housing by the same arrangementdepicted in
FIG.7, viz. to use a spring detent radially directed against
the rings 64. Alternatively, an axially directed detent, such as
against the sides of the shoulders 66, can also be used. If
desired, both of the pivots that comprise the double-pivot
hinge can have their own detent mechanism.

FIGS. 9-13 show a write-on computer 74 using a flip-
around double-pivot hinge 76. In this arrangement, a cover
78 is connected to an intermediate member80bya firstpivot
82. The intermediate member, in turn, is pivotally to the
computer housing 84 by a second pivot 86.

The first pivot 82 includes a socket in the cover which
cooperates with a finger 90 extending from the intermediate
member to provide pivotal motion of the cover around the
edge of the intermediate member.

The secondpivot 86 includes a slot 92 in a boss 94 portion
of the housing 84, which cooperates with a finger 96
extending from the intermediate member 80. As best shown
in FIG.11, slot 92 permits the axis of the second pivot 86 to
be slid back and forth along the top face 98 of the computer.
This arrangement permits linear motion, as well as pivotal
motion, of the intermediate member relative to the top face
of the computer.

Intermediate member 80 further includes a sliding latch
100 comprised of a slidably mounted thumb grip 102 having
a locking pin 104 extending therefrom. The thumb grip 162
is two-sided, permitting operation of the latch 100 regardless
of which face of the intermediate member faces the com-

puter housing, and which is exposed for use.
In operation, the intermediate member 80 can be flipped

(about the second pivot 86) so that either of its two faces
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abuts the top face 98 of the computer. The intermediate
member can then be secured in this position by urging the
thumb grips toward the outer edges of the computer, engag-
ing the locking pins 104 in the slots 92. Depending on which
face of the intermediate member is adjacent the computer,
the coverpivot 82 will be positioned adjacenteither the front
or back of the computer. In the former position, the cover
can be folded down to overlie the display. In the latter
position, the cover can be folded flush against the back of the
computer, out of the user’s way.

Like the computer shown in FIG.1, the computer of FIG.
9 includes provision for storing a stylus 106 in a bore 108
defined in the housing. However, the bore in FIG. 9 is
disposed perpendicularly to the axis of the cover hinge,
rather than parallel thereto.

From the foregoing, it will be recognized that computers
according to the present invention provide a number of
important advantages. Computers including display cover
windowsaccording to the present invention permit commu-
nication to, and in some cases from, the user without
requiringthe userto first open the display cover. Computers
including alert acknowledgement provisions further facili-
tate user interaction, again without requiring that the display
cover first be opened. Write-on computers incorporating
double-pivot hinge covers according to the present invention
providethe protection benefits of a display cover without the
usually-attendant increase in computer “footprint.” Hinges
incorporating plastic that is injection molded ontosteel wire
can be kept within much tighter manufacturing tolerances
than those employing exclusively plastic or exclusively steel
parts.

Having described and illustrated the principles of our
invention with reference to preferred embodiments, it should
be apparent that the invention can be modified in arrange-
ment and detail without departing from such principles. For
example, while the invention has been illustrated with
reference to a coverthat is secured to the top of a computer
housing,it will be recognized that the covercan alternatively
be secured to a side of the housing instead. Such an
arrangement advantageously serves a shading function in
situations where light incident from the side of the display
might otherwise create glare. Other adaptations of the cover
of the present inventionto shade the display will be apparent
to those of ordinary skill in the art.

Similarly, while the invention has been illustrated with
reference to a coverthat canlie flat against the front or back
of a computer by virtue of a double-pivot hinge, it will be
recognized that similar benefits can be achieved by alterna-
tive arrangements. In one such arrangement, the side edges
of the cover are adapted to slidingly engage a pair of
corresponding tracks formed in the front and back of the
computer. By this arrangement, the cover can be slid from
the front, exposing the display, and thereafter inserted into
the tracks on the back, securing the cover out of the way.

In still further embodiments of the invention, it will be

recognized that the window and/oralert acknowledgement
features can be employed in a computer without a double-
pivot hinge.

In view of the many possible embodiments to which the
principles of our invention may be put, it should be recog-
nizedthat the detailed embodiments are illustrative only and
should not be taken as limiting the scope of our invention.
Rather, we claim as our invention all such embodiments as
may comewithin the scope andspirit of the following claims
and equivalents thereto.
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We claim:

1. A method of operating a computer, the computer
including a microprocessor, a display screen, and a cover for
the display screen, the method comprising:

(a) when the computer is not being used, closing the cover
to overlie and protect the display screen; and

(b) when, thereafter, a program performed by the micro-
processor solicits user attention:

providing an audible alert signal; and

displaying indicia to the user indicating the reason the
program solicits attention, said indicia being displayed
in a portion of the display screen viewable even when
the cover is positioned to overlie and protect the display
screen,

5

10

8

2. The methodof claim 1 which further includes accepting
an alert acknowledgment from the user while the coveris
positioned to overlie and protect the display screen.

3. The method of claim 2, wherein said display screen is
an input/outputdisplay screen, said accepting step compris-
ing accepting the alert acknowledgment from the display
screen while the cover is positioned to overlie and protect
said display screen.

4, The method of claim 2 in which the accepting step
comprises accepting feedback from a touch-responsive input
element distinct from the display screen.

* ££ oe FH
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(57) ABSTRACT

An electronic apparatus includes first and second display
devices having first and second display screens held infirst
and second housings, respectively. The second display
screen is provided with a sensor which generates an output
signal determining an input area in response to an external
predetermined input to the second display screen. The first
and second housings are connected together by a connecting
mechanism so that an opening angle between the first and
second housings can be adjusted. A first interface image is
displayed on the second display screen. An instruction input
to the interface image is determined on the basis of a sensor
output signal. In response to the instruction input, a second
display image is displayedin place of thefirst display image.
In responseto the instruction input, a second interface image
is displayed in place of the first interface image.

 
HP Inc. - Exhibit 1005 - Page 5201



HP Inc. - Exhibit 1005 - Page 5202

Patent Application Publication Feb. 16, 2006 Sheet 1 of 10 US 2006/0034042 Al

14A

 
FIG.2

HP Inc. - Exhibit 1005 - Page 5202



HP Inc. - Exhibit 1005 - Page 5203

US 2006/0034042 AlPatent Application Publication Feb. 16, 2006 Sheet 2 of 10

81020S 
Column driver

J@AUPMOY8h

 

uoyoasyiNdWIOAejdsiq

  

9V

feOld
vS

SyOv

V8l
Josuasayeuipi00dXxNddsolders

 
 

Y coordinate sensoruoyoasHuisseooudayeulp1004

puewiwodfqApogurew0}
Aejdsipabew

\ndjnopuewwoy
 

HP Inc. - Exhibit 1005 - Page 5203



HP Inc. - Exhibit 1005 - Page 5204

Patent Application Publication Feb. 16,2006 Sheet 3 of 10 US 2006/0034042 Al

X-Y sensor detects area

touched by user's finger $12
during predetermined period 
 
 

$14

Not determined that key
input has been provided

 
 

  

Contact area at

least predetermined
size ?

  
 
  

   
 

$16

518  Contact

area smaller than

predetermined size
9

Yes

Determine touch to be

keyboard input and measure $20
coordinates of center of area

Compare center coordinates $99
with key position

Output key code 524

FIG.4 (End)~826

HP Inc. - Exhibit 1005 - Page 5204



HP Inc. - Exhibit 1005 - Page 5205

Patent Application Publication Feb. 16, 2006 Sheet 4 of 10 US 2006/0034042 Al

 
FIG.5

8

62
64

18 72

2

66 =~60

4 68 68A 70

FIG.6

HP Inc. - Exhibit 1005 - Page 5205



HP Inc. - Exhibit 1005 - Page 5206

US 2006/0034042 AlPatent Application Publication Feb. 16, 2006 Sheet 5 of 10

 
HP Inc. - Exhibit 1005 - Page 5206



HP Inc. - Exhibit 1005 - Page 5207

Patent Application Publication Feb. 16,2006 Sheet 6 of 10 US 2006/0034042 Al

130A

 
HP Inc. - Exhibit 1005 - Page 5207



HP Inc. - Exhibit 1005 - Page 5208

Patent Application Publication Feb. 16,2006 Sheet 7 of 10 US 2006/0034042 Al

 
FIG.11A

 
FIG.118B

HP Inc. - Exhibit 1005 - Page 5208



HP Inc. - Exhibit 1005 - Page 5209

Patent Application Publication Feb. 16,2006 Sheet 8 of 10 US 2006/0034042 Al

146

 
HP Inc. - Exhibit 1005 - Page 5209



HP Inc. - Exhibit 1005 - Page 5210

Patent Application Publication Feb. 16,2006 Sheet 9 of 10 US 2006/0034042 Al

Remote conference
image display 

HP Inc. - Exhibit 1005 - Page 5210



HP Inc. - Exhibit 1005 - Page 5211

Patent Application Publication Feb. 16,2006 Sheet 10 of 10 US 2006/0034042 Al

Optical
interface 
HP Inc. - Exhibit 1005 - Page 5211



HP Inc. - Exhibit 1005 - Page 5212

US 2006/0034042 Al

ELECTRONIC APPARATUS HAVING UNIVERSAL
HUMANINTERFACE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the
benefit of priority from prior Japanese Patent Application
No. 2004-233643,filed Aug. 10, 2004, the entire contents of
which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an electronic appa-
ratus having a universal human interface, and in particular,
to improvements in a user interface for a portable informa-
tion apparatus having a planar display device and a device
that allowsa user to provide inputs using the user’s finger or
a stylus.

[0004] 2. Description of the Related Art

[0005] Notebook personal computers, PDAs, cellular
phones, and the like are known astypical electronic appa-
ratuses having user interfaces. For example, a conventional
notebook personal computer comprises, as a user interface,
a display such as a liquid crystal display which displays
characters, graphics s, and the like on a plane surface, and
a keyboard that allows a user to input characters by depress-
ing keys arranged in a predetermined manner, as described
in Jpn. Pat. Appin No. 1997-130935. In such a notebook
personal computer, the display and the keyboard are held in
respective independent housings, which are foldably con-
nected together using hinges. When the notebook personal
computer is used, the keyboard is placed on a plane almost
parallel to a desk surface by appropriately adjusting the
hinge angle of one of the housingsto that of the other, both
housings being placed on the desk surface. The display is
placed so as to face the user. The user can input characters
from the keyboard and move a cursor by operating keys on
which arrowsare printed. A pointing device called a touch
pad is provided on the surface of the housing in which the
keyboardis installed; the touch pad is located farther from
the hinge than the keyboard. The user can move the mouse
cursor by touching this pointing device with his or her
fingertip. Available pointing devices include a stick system
that allows the user to move the mousecursor by using his
or her finger to exert a force on a stick provided near the
center of the keyboard.

[0006] In general, for portable electronic apparatuses,
portability is inconsistent with operability and visibility
associated with ease of use. It has thus been desirable to

make portability consistent with ease of use. That is, the
notebook personal computeris an information apparatusthat
the user carries with him or her for use. Accordingly, the
sizes of the housings are important specification items.
Obviously, the display area of the display decreases consis-
tently with housing size. Further, when the notebook per-
sonal computer is equipped with a keyboard having a key
arrangement and a key numbersignificantly different from
the standards, the general-purpose properties of the note-
book personal computer are degraded. Consequently, the
key pitch of the keyboard decreases consistently with hous-
ing size. The consistence between portability and the human
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interface is very important for the notebook personal com-
puter. Thus, notebook personal computers are classified into
a category including whatis called full-size notebook per-
sonal computers which are inferior in portability and which
have large housings, a large screen, and almost the same key
pitch as that of desktop computers and a category including
notebookpersonal computers having mobile housings which
are small and easy to carry out but which have a small-sized
screen, a small key pit, and a small touch padarea, that is,
an inferior humaninterface. The user selects the category to
which the personal computerthe user is to purchase belongs,
assuming a situation in which the personal computer is most
frequently used. Also in this regard, for portable electronic
apparatuses, portability must be compatible with ease of use.

[0007] For portable electronic apparatuses, it is desirable
to improve the operability of the pointing device. To move
the mouse cursor on the screen using the touch pad, the user
must move the mouse cursor within a plane much smaller
than the screen by movinghis or her finger. This pointing
device is considered to offer operability inferior to that of a
mouse connected to the notebook personal computer and
which can be movedto a larger extent than the touch pad in
controlling the mouse cursor. Similarly, to move the mouse
cursor using the stick, the user must use the force of his or
her finger to adjust the movement of the position of the
mouse cursor. This pointing device is considered to offer
operability inferior to that of a mouse connected to the
notebook personal computer and which can be moved to a
larger extent than the stick in controlling the mouse cursor.

[0008] The mouse, which is externally installed, is easier
to operate than the touch pad, which is incorporated into the
notebook personal computer because it allows the user to
use a larger area than the touch pad. However, disadvanta-
geously, the user must move his or her arm quite a long
distance in a horizontal direction from the keyboard, from
which the user commonly provides inputs using both hands,
to the mouse, which is operated with the user’s right orleft
hand. Further, when it is difficult to operate the computer
using the mouse, hardware such asa joy stick or a game pad
must be mounted on the computer as an external input
device, the hardware being specialized for software. Such
hardware may notoffer sufficient general-purpose properties
andis likely to be infrequently used. Disadvantageously, the
cost effectiveness of the device introduced by the user is
virtually low. Further, manufacturing many devices infre-
quently used maylead to contamination of environment and
consumption of resources. Also in this regard, the use of
such hardwareis not preferable.

[0009] Notebook personal computers are also commer-
cially available which have an electromagnetic or pressure-
sensitive touch panel lying on top of an LCD panel so that
direct touch with the screen enables the position on the
screen to be input. However, with such a notebook personal
computer, when inputting characters, while editing the input
characters using the pointing device, the user must fre-
quently move his or her armarelatively long distance
against gravity from the keyboard to the screen. This is
disadvantageously inappropriate if both keyboard and point-
ing device are frequently operated.

{0010] Further, such a notebook personal computer
enablesthe user to input characters by displaying a software-
based keyboard on the screen and depressing virtual keys.
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However, the keyboard is almost two-dimensionally placed
on a desk surface, and the display surface is placed at an
angle with the desk surface so as to face the user.As is easily
understood from this arrangement, the angle of a plane
suitable for input is different from that of a plane suitable for
viewing. There is a limit to the improvement of the input
environment based on the addition of the touch panel
function to one display.

[0011] Moreover, it is desirable to adapt the portable
electronic apparatus to a particular situation so that the
apparatus can be used easily in that situation. In general, the
keyboard arrangement is specified. Accordingly, when the
keyboardis utilized for a particular task, the fixed arrange-
ment may disadvantageously be unsuitable for improving
workefficiency. For example, the user may carry the note-
book personal computer with him or her in order to process
personal information. In this example, information stored in
the notebook personal computer may be shownto a person
different from the user. In some cases, a person different
from the user may be allowed to perform a simple operation
to execute a specified process on the basis of a procedure
stored in a server on the network to which the notebook

personal computer is connected, thus providing outputs
constituting services. In other cases, subsequent business
activities for articles or insurances may be based on these
outputs. In such an example,notall the keys of the keyboard
are required in the site where the user carries the notebook
personal computer with him or her. Further, the client may
provide incorrect input. If it is inconvenientto be able to use
all the key inputs, the notebook personal computers manu-
factured by the current techniques offer no solutions. The
possibility of incorrect operations can be reduced by allow-
ing the client to operate only the previously described touch
panel-installed display. However, the presence of the key-
board may hinder fundamental solutions. To solve this, a
portable personal computer has been provided which has no
keyboard and which is composed of an externally rectan-
gular housing comprising a display and the minimum
required input device such as a power supply switch. How-
ever, adapting the hardware only to a particular situation
may degrade general-purpose properties. Specifically, when
the user carries the apparatus to the client with him or her
and if the client suddenly changes the contents of the
operation, it is difficult to deal with this change with the
above computer. Further, the user normally places paper flat
on the desk when writing characters on the paper with a
pencil. When reading a book, the user holds the book in his
or her handso that his or her line of sight is perpendicular
to the print surface of the book. As is apparent from this
behavior, the angle of a plane at which the user can easily
input characters with his or her finger or a pen is different
from that of a plane at which the user can easily read
information displayed on the plane. This may disadvanta-
geously tire the user. Moreover, for the electronic appara-
tuses, the user interface desirably meets users’ individual
requirements. That is, the input device needs to flexibly
conform to the physical properties or preferences of users.It
is well knownthat the size of each part of the human body
varies. The input device such as a common keyboard or
mouse has fixed dimensions. Consequently, a comfortable
work environment cannot be realized unless the user pre-
pares an input device of a size suitable for himselfor herself.
However, in the notebook personal computer, the keyboard
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is integrated with the main body. Thus, disadvantageously,
the user cannot adjust the key pitch or arrangement.

[0012] Theinterface for the electronic apparatus can desir-
ably provide a quieter environment. That is, when the user
inputs characters from the keyboard, typing sounds occur.
Accordingly, the keyboard is inconvenient for taking notes
in a situation where making noise is not preferable, for
example, in a library or during a class in school.It is thus
desirable to enable input while maintaining a quiet environ-
ment.

BRIEF SUMMARY OF THE INVENTION

[0013] It is an object of the present invention to provide an
electronic apparatus which is excellent in portability, oper-
ability, visibility, and reliability.

[0014] According to an aspect of the present invention,
there is provided an electronic apparatus comprising:

[0015]afirst display device comprising a first housing
and a first display screen which is held in the first
housing;

[0016] a second display device comprising a second
housing and a second display screen which is received
and held in the second housing, the second display
screen comprising a sensor which generates a sensor
output signal depending on an input on the second
display screen;

[0017] a connecting mechanism configured to connect
the first and second housings together and capable of
adjusting an opening angle of the first housing with
respect to the second housing;

[0018] a display processing section configured to dis-
playa first display image onthe first display screen and
a first interface image on the second display screen;

[0019] adetermining section configured to determine an
instruction to the interface image on the basis of the
sensor output signal; and

[0020] a control section configured to control the dis-
play processing section in response to the instruction to
cause a second display image to be displayed in place
of the first display image and control the display
processing section in response to the instruction to
cause a second interface imageto be displayed in place
of the first interface image.

[0021] According to another aspect of the present inven-
tion, there is provided a foldable display device comprising:

[0022] a first device having a first display screen to
display application images;

[0023] asecond device having a second display screen
to display interface images and an input sensor pro-
vided around the second display screen to sense an
input position of touching or a movementon the second
display screen;

[0024] a connecting mechanism configured to arbi-
trarily set an angle of the first display screen of the first
device and the second display screen of the second
device and to be capable to be folded;
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[0025] an input processor to converting an input posi-
tion sensed by the sensor into an input data to the
display processor, and

[0026] a display processor to generate application
images to be displayed on thefirst display screen and
interface images to be displayed on the second display
screen,

[0027] wherein the display processor generates a first
interface image indicating distinctly displaying the
input position after receiving the input data on the
second display screen, and generatesafirst application
image reflecting the input data on the first displayscreen.

[0028] According to yet another aspect of the present
invention, there is provided a portable computer, compris-
ing:

[0029] a flat panel having a first display panel and a
second display panel, that is foldable along a centerline
and that a surface of the second display panel
approachesto a surface of the first display panel when
they are folded;

[0030] a touch panel sensor provided at least on a
second display panel to detect a user’s input operation;

[0031] a display processor to supply display data to the
first display panel and the second display panel; and

[0032] a display controller to control the display pro-
cessor in at least two modes comprising,

[0033] a first mode wherethe display processor supplies
an application image to the first display panel while
supplying an interface image to the second display
panel so as to use the second display panel as an input
device, and

[0034] a second mode where an application image is
divided into two part and one part of the application
image is supplied to the second display panel and the
other part of the application image is supplied to the
first display panel so as to use the first and second
display panels as a one extended screen.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

[0035] FIG. 1 is a perspective view schematically show-
ing a notebook personal computer as an example of a
portable electronic apparatus according to an embodiment of
the present invention;

[0036] FIG. 2 is a sectional view schematically showing
the internal structure of the notebook personal computer
shown in FIG. 1;

[0037] FIG.3is a block diagram showing a driving circuit
that drives a touch panel-equipped LCD panel of the note-
book personal computer shown in FIG. 1;

[0038] FIG. 4 is a flowchart showing control with which
a key code is output in response to an input to a virtual
keyboard displayed on the touch panel-installed LCD panel
of the notebook personal computer shown in FIG.1;

[0039] FIG. 5 is a sectional view schematically showing
the structure of an illuminating mechanism incorporated into
the notebook personal computer shown in FIG. 1;
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[0040] FIG.6 is a sectional view schematically showing
another structure of the illuminating mechanism incorpo-
rated into the notebook personal computer shownin FIG.1;

[0041] FIG. 7 is a perspective view schematically show-
ing how a documentis displayed on two screens according
to another usage of the notebook personal computer shown
in FIG. 1;

[0042] FIG. 8 is a perspective view schematically show-
ing an interface display according to yet another usage of the
notebook personal computer shown in FIG.1;

[0043] FIG. 9 is a perspective view schematically show-
ing usage of a notebook personal computer as an example of
a portable electronic apparatus according to another embodi-
ment of the present invention;

[0044] FIG. 10 is a perspective view schematically show-
ing usage of a notebook personal computer comprising a
gravity sensor as a portable electronic apparatus according
to yet another embodiment of the present invention;

[0045] FIGS. 11A and 11B are perspective views sche-
matically showing usage of a notebook personal computer as
an example of a portable electronic apparatus according to
still another embodiment of the present invention;

[0046] FIG. 12 is a perspective view schematically show-
ing another usage of the notebook personal computer shown
in FIG. 1;

[0047] FIG. 13 is a perspective view schematically show-
ing a notebook personal computer comprising a silicon on
glass structure as an example of a portable electronic appa-
ratus according to further another embodimentof the present
invention;

[0048] FIG. 14 is a perspective view schematically show-
ing usage of a notebook personal computer comprising an
input display function a as an example of a portable elec-
tronic apparatus according to further another embodimentof
the present invention;

[0049] FIG. 15 is a perspective view schematically show-
ing usage of a notebook personal computer comprising an
input display function a as an example of a portable elec-
tronic apparatus according to yet another embodimentof the
present invention;

[0050] FIG. 16 is a perspective view schematically show-
ing usage of a camera-installed notebook personal computer
as an example of a portable electronic apparatus according
to still another embodiment of the present invention; and

[0051] FIG. 17 is a perspective view schematically show-
ing usage of a camera-installed notebook personal computer
as an example of a portable electronic apparatus according
to further another embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0052] With reference to the drawings, description will be
given of an electronic apparatus having a universal human
interface according to an embodimentof the present inven-
tion.

[0053] FIG. 1 is a perspective view schematically show-
ing a notebook personal computer as an example of a
portable electronic apparatus according to an embodiment of
the present invention.
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[0054] As shown in FIG.1, the notebook personal com-
puter is made portable by foldably connectinga first housing
2 and a second housing 4 together using hinges 6A and 6B
and folding the first housing 2 over the second housing 4 to
lay the first housing 2 on top of the second housing 4.
Further, as shown in FIG.1, the first housing 2 is opened
with respect to the second housing 4 so that a user can
operate the notebook personal computer while viewing the
first housing 2 and the second housing4. That is, the user can
place the second housing 4 on a desk surface and use the
hinges 6A and 6B to appropriately adjust the angle of the
first housing 2 so that the user can easily view an LCD panel
in thefirst housing 2.

[0055] The first housing 2 has the LCD (liquid crystal
display) panel 8 installed in its frame 10 to display images,
characters, and the like. A driving circuit (not shown) is
stored in the housing 2 to drive the LCD panel8. Further, in
addition to the LCD panel 8, an antenna for wireless LAN
or radio communication such as Bluetooth is stored in the

first housing 2. The LCD panel 8 displays a pointer 12 used
to select any of icons shown as images or characters. The
pointer 12 can be used to make any of the icons active to
operate the related application.

[0056] In the second housing 4, rubber pads 14A and 14B
are applied to the surface of the frame 10 as a cushioning
material so as to prevent the first housing 2 and the second
housing 4 from being shocked when they are folded.
Accordingly, the rubber pads 14A and 14B absorb an
external shock applied when the notebook personal com-
puter is folded or carried. This prevents the first housing 2
and the second housing 4 from being damaged bythe shock.

[0057] The second housing 4 has a touch panel-installed
LCD panel 18 installed in its frame 16. The touch panel-
installed LCD panel 18 includes a pressure-sensitive touch
panel laminated to an LCD panel (liquid crystal display
device) used to display images, characters, and the like. The
second housing 4 stores a driving circuit (not shown) that
drives the LCD panel of the touch panel-installed LCD panel
18 and a detecting circuit (not shown) that detects an input
to the touch panel. Further, the second housing 4 has a
built-in motherboard on which a CPU and a memoryare
mounted, and a drive device such as an HDD. The housings
2 and 4 supply powerto each other and exchange informa-
tion with each other via a bundle of electric wires passing
through the neighborhoodofthe center of a shaft of each of
the hinges 6A and 6B.

[0058] The touch panel-installed LCD panel 18 displays a
virtual keyboard 20 corresponding to a keyboard imagethat
can be used to input characters or the like by providing key
input as with common keyboards. That is, an input to the
touch panel is replaced with a code or the like which is
generated when the corresponding key of the common
keyboard is depressed, on the basis of the relationship
between the input and the corresponding display image. The
code is then input to a CPU in the notebook personal
computer main body, where the code is then subjected to
software processing. Then, the resulting image is displayed
on the LCD panel 8. In this manner, emulation of the
mechanical keyboard may be implemented by a special
electronic circuit that controls the touch panel-installed LCD
panel. Alternatively, it may be implemented by processing
executed by software such as firmware. The user may create
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the keyboard image in bitmap form. Further, the touch
panel-installed LCD panel can be used as an interface in a
form different from the keyboard as described later.

[0059] The touch panel-installed LCD panel 18 displays
not only the virtual keyboard 20 but also a virtual mouse 22
operated similarly to a common mouse to move a pointer
position or make any icon active. That is, an image corre-
sponding to the mouse 22 is displayed in a screen on which
the keyboard 20 is displayed. The user uses his or her hand
to touch and depressa part of the touch panel corresponding
to the displayed position of the virtual mouse 22, to move the
virtual mouse 22. This results in a setting such that the entire
touch panel is used as an area in which the virtual mouse can
move. In this case, even if the virtual keyboard is depressed
during the operation of the virtual mouse 22, this is not
recognized as a key input. Whenthe user’s hand remainsoff
the virtual mouse 22 for a specified time, the virtual mouse
movesto the lowerright of the touch panel-installed display
18, shownin FIG.1, to wait for an operation. Then, an input
can be provided to the virtual keyboard 20. Of course, the
standbyposition of the virtual mouse 22 is not limited to the
lowerright of the touch panel-installed display 20 but can be
arbitrarily set by the user. Further, by making the displayed
virtual mouse 22 smaller while it is standing by than while
it is being used, as in the case of the icons,it is possible to
reduce the possibility that the virtual mouse 22 will interfere
with an input area for the virtual keyboard 20. If the
standing-by virtual mouse 22 is displayed as an icon, then
tapping the icon enablesthe virtual mouse 22 to be displayed
near the icon in the use-time size.

[0060] The following action may be taken instead of
causing the virtual mouse 22 to stand by while it is not used:
upon sensing the thenar eminence, hypothenar eminence,
index finger, and middle finger of one hand touching the
touch panel and moving over the touch panel 20 while
maintaining the same positions, the computer may deter-
minethat the virtual mouse 22 is being operated.In this case,
the virtual mouse is displayed on the touch panel-installed
LCDpanel 20 so that a pointer on the screen can be moved.
Further, the computer can be allowed to determine, on the
basis of the pressure of the finger, whether a button is being
pressed or the finger is off the button, to perform a click
operation. Further, when one of the fingers moves in a way
that the distances from thisfinger to the thenar eminence and
to hypothenar eminence change, the computer may deter-
mine that this input indicates that a wheel has been moved.
In this manner, as in the case of the common mouse, an
output from the virtual mouse is provided to the CPU in the
personal computer main body, where it is subjected to
software processing. The results of the software processing
are displayed as an image on the LCD panel8.

[0061] In this case, when the virtual mouse 22 moves onto
the virtual keyboard 20, it may be displayed on top of the
virtual keyboard 20 so as to appear translucent or opaque.
Further, when the virtual mouse 22 or the virtual keyboard
20 is touched, the brightness, color, or image contrast of the
touched input area may be changed depending on the
intensity of the input to the touch panel. Furthermore, if any
line or character is already displayed in an input area when
the virtual mouse 22 or the virtual keyboard 20 is touched,
the thickness of the line, the size of the character, or the font
may be changed. A sound may be generated which corre-
spondsto the virtual key displayed in the input area.

HP Inc. - Exhibit 1005 - Page 5215



HP Inc. - Exhibit 1005 - Page 5216

US 2006/0034042 Al

[0062] Further, the touch panel-installed LCD panel 18
can display other icons 24A and 24B andthe like as required
and also display images, characters, and the like without
showingthe virtual keyboard 20 similarly to the LCD panel
8. Acombination of the LCD panel 8 and the LCD panel 18
provides a larger work area than with common personal
computers. On the touch panel-installed LCD panel 18, the
icons 24A and 24B may be displayed on top of another
image. When displayed on top of another image, the icons
24A and 24B may betranslucent or opaque.

[0063] Inthe above embodiment, the touch panel-installed
LCDpanel 18 senses a contact pressure on the basis of the
contact area. However, obviously, the touch panel-installed
LCD panel 18 may be able to sense the pressure exerted
directly on a touch panel 18T. Similarly, the touch panel-
installed LCD panel 18 may be able to electromagnetically
sense a touch with the touch panel 18T. The electromagnetic
type adopts a sensor that can detect the intensity of electro-
magnetic waves on the touch panel 18T to sense a touch on
the basis of a change in intensity.

[0064] The second housing 4 is assembledin the following
manner: the panel surface of the touch panel-installed LCD
panel 18, installed in the second housing4,is flush with the
top surface of the frame 16 of the second housing 4 so that
no step is formed between the panel surface of the LCD
panel 18 and the frame 16 of the housing 14. Since there is
almost no step between the surface of the LCD panelin the
housing and the surface of the second housing, the move-
mentof the user’s hand is not hindered by steps at the ends
of the panel when the virtual mouse is operated.

[0065] With the conventional notebook personal com-
puter, the pointer movingall over the screen is operated by
moving the user’s finger in a small area such as the touch
pad, which is at most several centimeters by several centi-
meters square. This is considered to be disadvantageous in
the accuracy of operations. However, with such a notebook
personal computer as shownin FIG.1, an area almost equal
to the size of the housing can be used as a pointing device.
Consequently, operability is expected to be drastically
improved.

[0066] In the embodiment shown in FIG. 1, the LCD
panel8 in the first housing 2 is not provided with any touch
panel. However, it may be provided with a touch panel
similarly to the LCD panel in the second housing 4.

[0067] If icons used to activate applications or indicating
files, folders, or the like are arranged on the touch panel 18,
it is possible to equally perform a series of operations for
operating the keyboard and an operation for clicking any of
the icons. This eliminates the need for a change in input path
whichis effected by, for example, taking the user’s hand off
the keyboard and operating the pointing device as with the
common notebook personal computers.

[0068] When the notebook personal computer shown in
FIG.1 is used, the second housing 4, which housesa circuit
board 36 provided with a semiconductor element 34, is
placed on a desk surface 30 as shown in FIG. 2. Then, the
angle of the LCD panel 8 is appropriately adjusted utilizing
the hinges 6A and 6B sothat the user can view the LCD
panel8 easily. If there is a large angle between the direction
of the line of sight 28 of the user 30 and the normal 26 of
the LCD panel 18, provided in the second housing 14, and
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external light incident on the panel 18 is reflected to make
the display on the LCD panel18 difficult to view,a tilt stand
32 can be used to adjust the angle. Adjustments with the tilt
stand 32 are insufficient to set the angle of the second
housing 4 set as freely as the holding angle of the first
housing 2.

[0069] The touch panel-installed panel 18 is normally
composed of a touch panel 18A stacked on a liquid crystal
display section 18B. If the line of sight 28 of the user 30
coincides with the direction of the normal 26, the depressed
position of the touch panel 18A matchesa display position
on the liquid crystal display section 18B. However,if there
is a certain angle @ betweentheline of sight 28 of the user
30 and the direction of the normal 26, the depressed position
of the touch panel 18A does not match the display position
on the liquid crystal display section 18B. The depressed
position is misaligned with the display position. To deal with
this problem,the relationship is preferably established such
that the input position on the touch panel deviates from the
position corresponding to the display section 18B. Thatis,
with the certain angle 0 betweenthe line of sight 28 of the
user 30 and the direction of the normal 26 taken into

account, if a position on the touch panel 18A lying on an
extension of the line of sight is depressed, an instruction is
preferably given on a display position in the liquid crystal
display section 18B also lying on the extensionofthe line of
sight 28.

[0070] In this case, the touch panel 18A and the liquid
crystal display section 18B are driven using, by way of
example, such a driving arrangement as shown in FIG.3.
With the circuit shown in FIG. 3, when the notebook
personal computer is powered on, an image display com-
mand is provided to a graphics s CPU 40. In responseto the
command, the CPU 40 transfers image data on the virtual
keyboard 20 from a graphics s ROM 42 to a frame memory
44. The frame memory 44 then expands the transferred
image data on the virtual keyboard 20 into a bitmap, which
is provided to a display circuit section 46 on a line-by-line
basis. The display circuit 46 processes and converts the
image line signal into a row driving signal and a column
driving signal. The display circuit 46 then supplies the row
and column driving signals to a row driver 48 and a column
driver 50, respectively. The drivers 48 and 50 convert the
respective driving signals into signals driving the display
signal in accordance with the driving signals. The LCD
display section 18B displays an image of the virtual key-
board 20. The image display command provided to the
graphics s CPU 40 contains information on the keyboard
size and arrangement of the virtual keyboard 20. In accor-
dance with the image display command, the CPU 40 pro-
cesses and converts data from the ROM 42 into appropriate
image data and then supplies the image data to the frame
memory 44. Therefore, after the default virtual keyboard 20
is displayed on the LCD display section 18B, it can be
utilized to provide the CPU 40 with an instruction on a
change in the size and arrangementof the virtual keyboard
20.

[0071] With reference to FIGS. 3 and4, description will
be given of a control flow in which a key codeis output in
response to a certain input to the virtual keyboard 20.

[0072] Thevirtual keyboard 20is displayed andits control
is started (step S10). In this case, when the user’s finger
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touches the touch panel 18A on the LCD display section 18,
on which the virtual keyboard 20 is displayed, an X coor-
dinate sensor 54 and a Y coordinate sensor 56 detects the

coordinates of the touched area, for example, the area shown
at reference numerals 52A and 52B in FIG.3, as shown in
step S12. The coordinates detected by the X coordinate
sensor 54 and Y coordinate sensor 56 contain all the pixel
coordinates in the area touched bythe user’s finger, the pixel
coordinates corresponding to pixels in the LCD display
section 18B. A coordinate processing section 58 is supplied
with an X and Y coordinate detection signals specifying the
pixel coordinates. If the area touched by the user’s finger
during an adjustable predetermined period is equal to or
larger than a predetermined size as shown by reference
numerals 52A or 52B or is smaller than the predetermined
size as shown in steps $14 and S15, the coordinate process-
ing section 58 determinesthat the touch is a keyboard input
to determine the central coordinates of the touched area as

shown in step $20. Then, the graphics s CPU 40 compares
the central image with the virtual keyboard 20 as shown in
step S22. The graphics s CPU 40 then outputs the key code
of the key corresponding to the central image and also
outputs a signal for a change in the coloror brightness of the
key corresponding to the central coordinates, to the frame
memory 44. The color or brightness of the key on the virtual
keyboard 20 corresponding to the key input is changed and
the screen indicates that the input has been provided. Like-
wise, if the user’s finger touches the virtual keyboard 20 to
provide the next input, steps S10 to S26 are similarly
repeated.

[0073] In step S14, when the area of the touch panel 18A
touched bythe user’s finger during the predetermined period
is smaller than the predetermined size as shown by reference
numeral 52C, for example, when the user’s finger inadvert-
ently touches the touch panel 18A,the area is smaller than
the predetermined size. Accordingly, the coordinate process-
ing section 58 does not determine that a keyboard input has
been provided as shown in step S18. Thus, the coordinate
processing section 58 does not output the signal for key
central coordinates to the graphics s CPU 40. The area
touched by the user’s finger is smaller than the predeter-
mined size when, for example, the finger remains placed on
the keyboard, for example, at a home position for a period
longer than in the case of a keyboard input.

[0074] Further, in step S18, if the area of the touch panel
18A touched by the user’s finger during the predetermined
period is larger than the predetermined size and exceeds the
limit beyond which the input is determined to be abnormal,
as shown by reference numeral 52D, for example, if the
user’s finger touches the touch panel 18A in such a way that
it strokes the panel, then the coordinate processing section
58 does not determine that a keyboard input has been
provided as shown in FIG. 18. Thus, the coordinate pro-
cessing section 58 does not output the signal for key central
coordinates to the graphics s CPU 40.

[0075] If the virtual mouse 22 is displayed, when the
notebook personal computer is powered on, the image
display command is similarly provided to the graphics s
CPU 40. In response to the command, the CPU 40transfers
imagedata on the virtual mouse 22 from the graphics s ROM
42 to the frame memory 44 together with the image data on
the virtual keyboard 20. The frame memory 44 then expands
the transferred image data on the virtual mouse 22 into a
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bitmap, whichis providedto the display circuit section 46 on
a line-by-line basis. The display circuit 46 processes and
converts the image line signal into a row driving signal and
a column driving signal. The display circuit 46 then supplies
the row and column driving signals to the row driver 48 and
the column driver 50, respectively. The drivers 48 and 50
convert the respective driving signals into signals driving the
display signal in accordance with the driving signals. The
LCD display section 18B displays an image of the virtual
mouse 22. The image display command provided to the
graphics CPU 40 contains the information on the keyboard
size and arrangementof the virtual mouse 22. In accordance
with the image display command, the CPU 40 processes and
converts the data from the ROM 42 into appropriate image
data and then supplies the image data to the frame memory
44. Therefore, after the default virtual keyboard 20 is
displayed on the LCD display section 18B,it can be utilized
to provide the CPU 40 with an instruction on a changein the
size and arrangement of the virtual mouse 22.

[0076] Button operations with the virtual mouse 22 are
treated similarly to key inputs. Depressing the area of a
button is determined to be a click. Thatis, if the user’s finger
is simply placed on the button with no instruction on a click
given, the operation is not determined to be a click because
the area in which the user’s finger is placed is smaller than
the predeterminedsize as in the case of key inputs. To move
the virtual mouse 22 to change the pointer position, a
plurality of fingers are placed and moved in order to move
the virtual mouse 22. Accordingly, the area touched by the
plurality of fingers is detected. Movement of the virtual
mouse 22 is determined when the following state is sensed:
the area in which the user’s fingers are placed is equal to or
larger than the predetermined size and this area is moved
with time. In this case, the pointer moves with this move-
ment, and the movement of the pointer corresponds to the
movement of a predetermined position in the area specified
by the plurality of fingers. That is, when the predetermined
position in the area is moved, the pointer is moved the same
distance as that the predetermined position moves, in the
samedirection as that of the movementof the predetermined
position. Further, whenthe user takes his orherfingeroff the
virtual mouse 22, the virtual mouse 22 is returned to the
home position. Specifically, when the finger remains off the
touch panel-installed display 18 for a predetermined period
in order to change the mannerof touching the virtual mouse
22, the coordinate processing section 58 determinesthat the
coordinates of the area touched by the finger have disap-
peared for the predetermined period. The coordinate pro-
cessing section 58 thus instructs the graphics CPU 40 to
suspend the operation of the virtual mouse 22. Therefore, the
graphics CPU 40 executes a process of returning the virtual
mouse 22 to the homeposition, in the example shown in
FIG. 3, the area in the lower right of the touch panel-
installed panel 18.

[0077] In response to a keyboard input, the graphics CPU
40 outputs the signal for the key central coordinates to the
CPU (not shown) in the notebook personal computer as a
command corresponding to the input key or the like. The
CPUthen executes an ordinary process corresponding to the
key input. Likewise, for a mouse output, the graphics CPU
40 outputs a command corresponding to a mouse operation
to the CPU in the notebook personal computer. The CPU
then executes an ordinary process corresponding to the
mouse input. For a process realized using another icon, the
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CPU in the notebook personal computer executes a process
corresponding to the input command.

[0078] Inthe notebook personal computer shownin FIGS.
1 and 2, the LCD panels 8 and 18 are illuminated using one
light source as shown in FIG. 5. Specifically, as shown in
FIG. 5, which is a sectional view of a part of the notebook
personal computer, the first housing 2 has an FL tube 60 and
a built-in circuit 62 such as an inverter which supplies a high
voltage to the FL tube 60 to causeit to emit light. The LCD
panel8 is of a transmission type illuminated by the FL tube
60 from behind. The LCD panel 18 in the second housing 4
is designed to be of a reflection type illuminated by the FL
tube 60 from the front. Accordingly, the FL tube 60 is placed
in the first housing 2 and in proximity to the second housing
4. A light guide plate 64 is placed behind the LCD panel 8
to guide an illumination beam. A window 66is formedin the
first housing 2; the window 66 is closed with a transparent
memberthat guides an illumination beam from the FL tube
60 to a surface of the LCD panel 18. An illumination beam
from the FL tube 60, placed between the window 66 and the
light guide plate 64, is introduced into the light guide plate
64, which then guides the illumination beam to the rear
surface of the LCD panel 8. Consequently, the LCD panel 8
is illuminated from its rear surface to display an image on
itself. Further, an illumination beam from the FL tube 60 is
guided to the front surface of the LCD panel 18 via the
window 66 as shown by the arrow in the figure. The
illumination beam is guidedto the interior of the LCD panel
18 and then reflected. The reflected beam allowsthe user to

recognize an image formed on the LCD panel 18. This
structure is provided with the one FL tube 60 and the one
inverter circuit 62, which drives the one FL tube 60. This
structure can thus make it possible to reduce power con-
sumption compared to a structure in which an FL tube and
its driving circuit are provided in each of the housings 2 and
4. The space for parts arrangement can also be saved.It
should be noted that the hinges connecting the first and
second housings 2 and 4 together are omitted in FIG.5.

[0079] In the illumination system shown in FIG. 5, the
LCDpanel 18 is of the reflection type illuminated from the
front. However, the LCD panel 18 may beof the transmis-
sion type illuminated from behind as shown in FIG.6.
Specifically, as shown in FIG.6, a light guide plate 68 is
provided behind the LCD panel 18. A window 72 is formed
in the first housing 4 opposite a light incident portion 68A of
the light guide plate 68; the window 66 is closed with a
transparent member. The window 72 lies opposite the win-
dow in the housing 2 in which a lens 70 is fitted. The lens
70 in the housing 4 suppresses the leakage of light from the
gap between the hinges 6A and 6B to the exterior. In the
housings 2 and 4 adopting such an illumination system,
rotating shafts of the hinges 6A and 6Bare placed below the
hinge position in the structure shown in FIG. 5. When the
first housing 5 is opened, the lower end ofthe first housing
2 is placed below that in the structure shown in FIG.5.

[0080] In the illumination system shown in FIG. 6, an
illumination beam from the FL tube 60, housed in the first
housing 2, is guided by the light guide plate 64 inside the
first housing 2 and condensed by the lens 70. The illumi-
nation beam is thus guided to the window 72. The condensed
beam introduced via the window 72 is leadto the light guide
plate 68 inside the second housing 4 via the light incident
section 68A. The beam is then transmitted through the light
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guide plate 68 and then from the light guide plate 68 to the
LCDpanel 18. Therefore, the user views an image displayed
on the LCD panel 18.

[0081] The illumination system shown in FIG.6 is pro-
vided with the one FL tube 60 and the oneinvertercircuit 62,
which drives the one FL tube 60. This illumination system
can thus make it possible to reduce power consumption
compared to a structure in which an FL tube 60 and its
driving circuit are provided in each of the housings 2 and 4.
The space for parts arrangement can also be saved.

[0082] With reference to FIGS. 5 and 6, description has
been given of a method of illuminating the two LCD panels
8 and 18 using the one FL tube 60. However, the use of a
light source such as a LED which does not require any
inverter solves the problem for the space forthe light source
power source and makesit possible to reduce power con-
sumption. This enables an illumination light source to be
provided in each of the two LCD panels 8 and 18. It is thus
possible to use a self-luminescent display device such as an
EL display panel which does not require any illumination
light source.

[0083] The software in the personal computer may beset
as follows.If a stylus or the user’s finger has not touched the
input device such as the touch panel 18T for a preset time
period, the display by at least one ofthe first display device
8 and second display device 18 is stopped to turn down or
put out the illumination by a backlight, a front light, or the
like.

[0084] In the description of the touch panel-installed panel
18, shown in FIGS. 1 and2, the size of the area depressed
by the user’s finger is in proportion to the pressure of the
touch. The touch panel 18T may be of an arbitrary type
provided that it can sense pressure. A key input is deter-
mined on the basis of the pressure of the finger touch.

[0085] To ensure the user’s input, it is possible to change
the display color of the virtual key, increase the brightness
of the key, or make a key input sound when a key inputis
provided. Further, even if the input is insufficient to be
recognized as a key input, the display color or brightness of
the key may be slightly changed to provide feedback to the
user to inform him orherthat the touch panel 18T is sensing
pressure. In some places such as a library and somesitua-
tions such as note taking at a meeting or lecture, it is
inappropriate to generate sound. Accordingly, the user can
set whether or not to generate a key input sound. The sound
may correspondto the key position, for example, depressing
the key “A” may result in the corresponding sound, and
depressing the key “B” may result in a beep. Alternatively,
a pip may be generated which has a frequency varying
depending on the key position. Alternatively, typing sounds
may be generated using recorded typing sounds of a con-
ventional mechanical keyboard or a typewriter.

[0086] Inthe notebook personal computer shownin FIGS.
1 and 2, both of the two LED panels 8 and 18 may be used
as output screens to continuously display data across the two
screens as shown in FIGS. 7 and 8. That is, when the
personal computeris used to perform an operation for which
viewing displayed information is more important than key
inputs, the display on the keyboard may be reduced or
deleted so that the data succeeding the contents of the
display in the LCD panel in the first housing 2 can be
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displayed on the LCD panel 18 in the second housing 4.
Alternatively, data associated with the contents of the dis-
play in the LCD panelin thefirst housing 2 can be displayed
on the LCD panel 18 in the second housing 4. FIG. 7 shows
an example in which continuous spread sheets 74A and 74B
are displayed across the two screens. In the example shown
in FIG. 7, when numbers must be input, a pad-like virtual
key area 76 can be displayed which shows the minimum
required keys such as numeric keys, an addition, subtraction,
multiplication, and division symbol keys, an enter key, and
a delete key. The position and rotating angle of the pad-like
virtual key area 76 can be adjusted so as to facilitate inputs
by dragging any of the corners of the pad with the user’s
finger. To move the pad with one point on the pad kept
depressed, the pad can be moved. To move the pad with a
plurality of points on the pad depressed, the pad can be
rotated by associating the movementof the center of gravity
of the point group with the movementof the pad and moving
the pad with respect to the center of gravity of the point
group.

[0087] FIG. 8 shows an example in which a documentis
displayed using the two screens. For example, each page of
a vertically long document can be displayed all over the
screen of the display device by opening the hinges 6A and
6B through an angle of about 180° so that display screens
78A and 78Bof the housings 1 and 2 face in almost the same
direction; for example, the vertically long document is
created on the assumptionthatit is to be printed on A4-sized
sheets. This enables the document to be easily read and
reduces the amount of printing on paper intended to allow
the documentto be read rather than to, for example, store the
document. This reduces the wasteful consumption of global
resources. FIG. 8 shows the example in which the display
surfaces are at almost the same height, that is, the two
display surfaces are on almost the same plane. However,
depending on the structure of the hinges 6A and 6B, the
display surfaces need not be at the same height and may
instead have almost the same normal direction.

[0088] In addition to the methods using the two screens for
display as described above, various other methods are pos-
sible; a document or an imagefile is corrected by checking
an uncorrected and corrected documents orfiles displayed
on the respective screens; a plurality of thumbnail images
are displayed on the LCD panelin the second housingso that
the user can use his or her finger or the like depress any of
the positions at which the thumbnail imagesare displayed to
display an enlarged image onthefirst screen; or a part of a
screen displayed on the LCD panel in the first housing is
enlarged and displayed on the LCD panel in the second
housing so that the user can view the enlarged screen to
make detailed specifications concerning the areas in strings
or the areas in the screen. When continuous information is

displayed on the LCD panels, it is possible to display
duplicate information in a display portion of the two LCD
panels near the hinges 6A and 6B, to omit the information
corresponding to the physical gap between the LCD panels
from the display, or to simply divide the displayed infor-
mation at the ends of each LCDpanel.

[0089] The user may intentionally switch between provi-
sion of a key input and viewing of displayed information.
However, the display state of the two screens may automati-
cally be changed depending onthe state of the user’s hand
with respect to the touch panel. For example, if the user’s
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hand has not touched the touch panel for at least a prede-
termined time, the display screen may be enlarged so as to
coverthe entire two screens with the display of the keyboard
deleted. When the user places his or her hand in the place
where the keyboard is displayed in such a waythat the user
pads the keyboard, that is, when the user places his or her
fingers at the two points corresponding to the “F” and “J”
keys, the computer may determinethat the user is to operate
the keyboard on the basis of the form of the user’s fingers
touching the touch panel. The computer may then switch to
the display of the keyboard.

[0090] By thus appropriately assigning the two screen
areas to output or input, it is possible to obtain a large
display screen even in a small-sized portable personal com-
puter. Further, when an input is to be provided, almost the
same area as that in a notebook personal computer with a
common mechanical keyboard can be used as an input
interface by assigning the screen to the virtual keyboard as
required.

[0091] If the keyboard has not been operated for at least a
specified time, then for example, information succeeding the
screen display in the first housing 2 is displayed in the
second housing 4.If the user has not operated the keyboard
for a further extended time, both screens displayed in the
first housing 2 and second housing 4 may be deleted or such
a screen saver as displays moving imagesor characters may
start operation.

[0092] Since the virtual keyboard or the like is displayed
at the same position for an extended time, the image
displayed on the LCD panel 18 in the second housing 4 may
be dimmed in a shorter time than that displayed in the first
housing 2. Alternatively, the screen saver may be operated.
Further when different systems are adopted for the display
panel 8 in the first housing 2 and for the display panel in the
second housing 4, the amountof time before the screen saver
starts operation may be determined on the basis of the
lifetimes of the display devices 2 and 4.

[0093] The user may change the functions and display
manners of the displayed virtual keys. The user can also
make a setting such that, for example, shortcut icons for
activating applications can be used directly as functions of
the keyboard. Further, the user may switch between key-
boards for different districts such as a Japanese keyboard, an
English keyboard, and a Japanese syllabary order keyboard
without changing the hardware. The keyboard arrangement
may be varied depending on the type of the user; that is, it
is possible to determine whether or not to provide numeric
keys, whether or not to provide a control key and a shift key
in both right and left of the screen, whether a new line key
is vertically or horizontally long, whether or not to provide
function keys.

[0094] By displaying only the minimum number of keys
required for a particular operation as virtual Keys, it is
possible to prevent the user from unintentionally touching an
unwanted key to perform an unintentional operation. This is
also effective in associating a limitation on the user’s author-
ity with the displayed keyboard arrangement to more clearly
distinguish the authority of a user of a personal computer
used for a particular application from that of the adminis-
trator of the personal computer, thus improving the security
for applications intended for unspecified number of the
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general public, for example, the security of a system for
guiding transportation or of terminals provided at Internet
cafes.

[0095] The personal computer shown in FIGS. 1 and 2
has a smaller number of movable portions than a keyboard
on which a large number of mechanical switches are
arranged. The personal computer is thus expected to have
improved reliability and allows its keyboard to be easily
protected from dust or drips. In contrast to dust-proofing, in
which the apparatus is protected from external dust, when
the keyboard id used in a semiconductor plant, dust may be
collected in the keyboard, which has a complicated structure
or the collected dust may scatter. Further, mechanical move-
ment may cause parts to rub against each other to generate
dust. The present invention suppresses the accumulation,
scattering, and generation of dust.

[0096] Furthermore, when for example, the user carries a
conventional notebook personal computer with him orher,
if the folded personal computer is subjected to a high
external pressure or members such as the housings are bent
by vibration or a shock,traces of the corners of key tops may
be left on the screen. However, the personal computer
according to the present invention shown in FIGS.1 and 2,
the planar screens contact each other at a radius of curvature
far larger than that of the corners of the key tops, thus
advantageously preventing the screens from being damaged.

[0097] A switch is provided which is used to determine
that the two housings 2 and 4 are closed so that a process for
invalidating inputs to the touch panel can be executed when
the housings 2 and 4 are closed. This process can prevent the
computer from malfunctioning when the computer with the
housingsclosed is subjected to an external pressure. Further,
by recording inputs to the touch panel while the housingsare
closed, it is possible to help find the cause of damageto the
LCDpanel or housings such as an excessive pressure.

[0098] FIG. 9 shows a notebook personal computer com-
prising two-rotating-shaft hinges 130A and 130B each hav-
ing two rotating shafts. The two housing 2 and 4 can be
closed so that the LCD panels 8 and 18 sit opposite each
other or that both LCD panels 8 and 18 face outward. The
user can operate the personal computer on one of the LCD
panels 8 and 18 while checking the state of the operation on
the other LCD panel, by standing the LCD panels 8 and 18
on a desk between the housings 2 and 4 sothat the maximum
opening angle (at least 180°; for example, 270°) is set
between the second housing 4 and the first housing 1 and
that the LCD panels 8 and 18 both face outward and form the
character A (capital lambda). The notebook personal com-
puter used in such a form comprises a plurality of rubber feet
at positions (not shown) where the housings 2 and 4 contact
the desk surface when the LCD panels are stood on the desk
while adjusting hinge angle so that the panels form the
character A. The rubber feet are exposed from sides of the
closed housings whenthe user carries the computer with him
or her. The rubber feet can thus function as cushioning
members when the apparatus is dropped owing to careless-
ness or the like.

[0099] A notebook personal computer of such a structure
can be used for applications such as presentations for a small
number of people. For example, the operator views infor-
mation including detailed data relating to the presentation,
while the viewers see only slides. Alternatively, both parties
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can view the same screen or mirrored images. In this case,
when mirrored images are displayed, a character font is not
mirrored, and other images are mirrored. For inputs, the
following usage is possible: the operator can freely change
data, while the viewers can provide only limited inputs.
Whenthe personal computer according to the embodiment
of the present invention is used in this form, the rotating
angle of the hinges 130A and 130B maybe used to switch
between the display of a side of the screen closer to the
hinges as the top and the display of a side of the screen
farther from the hinges 130A and 130B asthe top. Further,
the personal computer may comprise a sensorthat senses the
direction of gravity so as to automatically switch the top and
bottom of the display screen regardless of the angle of the
hinges 130A and 130B or the placement of the personal
computer.

[0100] If the personal computer comprises a gravity sen-
sor, even when, as shown in FIG. 10A,the first and the
second housings 2 and 4 are rotated around the hinges 6A
and 6B as shownbyarrow 131, without changing the angle
of the hinges 6A and 6B, on a table such as a desk on which
the personal computer is placed, to change the positional
relationshipofthefirst and second housings 2 and 4 with the
desk, the plane almost parallel to the desk surface is
switched to the input interface 133, whereas the plane
standing from the desk surface is switched to the display
surface. This makes it possible to always provide a fixed
input and display environmentfor the user regardless of the
installation of the personal computer. This operation is not
limited to the hinges 6A and 6B each having tworotating
shafts.

[0101] FIGS. 11A and 11B showsa personal computerin
which the first housing 2 and the second housing 4 are
connected together using a hinge 132 having tworotating
shafts. The hinge 132 hasa first shaft 134 extending along
the normal direction of the display surface of the second
housing 4 and a second shaft 136 which can tilt the first
housing 2 with respect to the second housing 4 and whichis
orthogonal to the first shaft 134 and parallel to the display
surface. In a presentation application similar to that shown
in FIG. 9, when the user, that is, the presenter operates the
computer while viewing both display panels 8 and 18 as
shown in FIG. 11A,the display panel 8 in the first housing
2 displays an image 136 such asatable or a graph, while the
display panel 18 in the second housing 4 displays an
operational interface 138. When the presenter directs the
display panel 8 in the first housing 2 toward presentees
located opposite the presenter, the display panel 18 in the
second housing 4 is provided, during the rotation of the
hinge 132, with a screen 140 similarto the one 136 displayed
on the display panel 8 in the first housing 2 and an opera-
tional interface 142 having a reduced size as shown in FIG.
11B. Such display for presentation applications enables the
presenter to make presentation using the same screens 136
and 140 while having conversations with the presentees.

[0102] FIG. 12 shows an example in which the personal
computer shown in FIGS.1 and2 is installed on a stand 142
with a keyboard so as to be used in a desktop environment.
In a mobile environment, the unitary personal computeris
preferably provided with a larger screen and a human
interface with a higher degree of freedom. However, in the
desktop environment, a larger screen is given top priority.
An external keyboard 144 or an external input device (not
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shown) such as a touch panelis preferably connected to the
personal computer so that the personal computer can offer
twoscreens; the external input device serves as a keyboard
144. As shownin FIG.12,the personal computer main body
is supported by the stand 142 on a support plate 152 on
which a cushion member 150 is provided. When the per-
sonal computer main body is fixed to the stand 142, the
external input device or a power supply connector is con-
nected to the personal computer main body. The stand 142
has a function called a port replicator or docking station. A
docking connector 146 is placed in the connection between
the stand 142 and the personal computer. Accordingly, the
second housing 4, into which a motherboardis incorporated,
is connected to the stand 142. A portion of the stand 142 to
which the personal computeris fixed is preferably rotatable.
As shown FIG. 12, the LCD panel 8 in the first housing 2
and the LCD panel 18 in the second housing 4 may be
arranged vertically in parallel so as to form a continuous
screen. Alternatively, a rotary joint 148 maybe rotated to
arrange the LCD panels horizontally in parallel so as to form
a continuousscreen. The rotary joint 148 hasa rotating shaft
near the hinges of the personal computer so that even when
the personal computer is rotated, the two screens are
arranged at almost an equal distance to the user. In FIG. 12,
the keyboard 144 and the stand 142 are integrated together.
The keyboard 144 and the stand 142 may be separately
connected to the personal computer.

[0103] The LCD panels 8 and 18 may be arranged either
vertically or horizontally in parallel. Preferably, the personal
computer comprises a sensor that senses gravity so that
information displayed on the screen including the virtual
keyboard can be appropriately rotated depending on the
sensed direction. This enables imagesto be alwaysdisplayed
in the correct direction with respect to the user. Such a
configuration enables the screen and the input device to be
appropriately arranged for each scene used in both desktop
and mobile environments.

[0104] A screen display device and a processing circuit
can be constructed on the same glass substrate by using a
technique for forming an LSI on a glass substrate, the
technique being called silicon-on-glass or system-on-glass.
This serves to reduce the thickness and weight of the
housings. FIG. 13 shows an embodiment of the present
invention in which a display device and a processing circuit
are collectively constructed on glass substrates 154 and 156.
The two glass substrates 154 and 156 are rotatably con-
nected together using a hinge 158. Resin covers 160 and 162
are provided at ends of the glass substrates 154 and 156 in
order to protect the glass substrates 154 and 156. Further, a
shaft of the hinge 158 is longer than the width of the glass
substrates 154 and 156. When the computer falls down,
structural members such as the hinge 158 and the resin
covers 160 and 162 serve as cushioning materials to prevent
damage caused by a shock. The resin covers 160 and 162
prevent the two glass substrates 154 and 156 from colliding
against each other when the hingeis set in a closed state. A
protective layer composedofa resin film 164 (not shown)is
bonded to a surface of each of the glass substrates 154 and
156 to prevent glass pieces from scattering if the glass is
broken. In such an embodiment, the resin covers 160 and
162 and the resin film correspond to housing parts. A
connector, a slot, or a radio communication antenna may be
stored any of the resin covers 160 and 162 and hinge portion
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158; it is difficult to mount the connector, slot, or radio
communication antenna on the glass substrate 154 or 156.

[0105] In the embodiment, the pressure-sensitive touch
panel 18T is utilized as a device that receives an input
corresponding to a hand touch. However, a function similar
to that provided by the pressure-sensitive touch panel can be
provided by an electromagnetic touch panel by installing,
around the user’s finger, a device having the same function
as that of a stylus for the electromagnetic touch panel. It is
also possible to emit a light beam of a particular wavelength
to the neighborhood of the surface of the LCD panel 18 in
the second housing 4 and to use sensors provided at two
points to sense the reflected beam to determine where on the
panelthe user’s finger is placed, on the basis of a technique
such as triangulation.

[0106] Alternatively, the LCD panel may beutilized as a
touch panel by incorporating an optical sensor element array
into the LCD panel and providing the panel with both
display and scanner functions so that the user’s finger
touching the panel surface can be sensed as an image. A
panel having such functions is disclosed in Jpn. Pat. Appin.
Publication Nos. 2002-313255, 2002-313273, and 2002-
313309 and was put on the market for the first time by
Toshiba Matsushita Display Technology Co., Ltd., in April,
2003 under the name of “Input Display”. This technique
makes it possible to load a barcode or business card infor-
mation through the panel 14 in the second housing 4 and to
recognize the contents of the loaded image information.

[0107] The input display can load information from paper
or anarticle tightly contacted with the surface of the display.
However, even when nothing contacts the surface of the
input display, so that tangible information such as a shape or
an image cannot be sensed, the input display can measure
environmental light to recognize the brightness of the envi-
ronment in which the apparatus is placed or the color of a
light source, to automatically adjust the brightness and color
temperature of a screen shown on the display in the first
housing 2 or second housing 4. The input displayis effective
on various applications; for example, the daytime and the
nighttime are recognized to adjust the brightness of the
screen in an environment such as a semiconductor plant or
a tunnel where a source of light different from white lightis
used for illumination or whenthe apparatus is used outdoors.

[0108] FIG. 14 shows an example of an apparatus com-
prising an input display 166. In front of the input display
166, built into the second housing 4, a cylindrical lens 170
is fixed to a fixture 168 attached to the second housing 4. The
lens 170 forms an image on an image-loadable display
surface of the input display 166. This photographed image
168 is displayed on the LCD panel8. Utilizing the lens 170
as described above enables the input display 1166 to be used
like a digital camera. A process for loading an image may
also be executed on the areas other than the one to which the

lens 170 is attached, to load the brightness and color of the
environmental light in order to adjust exposure and white
balance.

[0109] FIG. 15 also shows an example of an apparatus
comprising an input display. As shown in FIG. 15, the
cylindrical lens 170 is placed on the input display 166, built
into the second housing 4 so as to incline from the input
display 166. The lens 170 forms an image on the surface of
the image loadable display 166. This personal computer can
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thus be used as a terminal for a remote conference using
communications over a network. The lens 170 is composed
of a cylinder inclined to the perpendicular of the surface of
the input display 166 so as to face the user, so that an image
formed is elongated in the vertical direction. Accordingly,
the aspect ratio of the image is corrected by software
processing before the image is transmitted over the network.

[0110] The personal computer shown in FIG. 15 can not
only be used as a terminal for a remove conference but can
also, for example, load a spatial gesture such as motion of
the user’s hand via the lens and use it as an operation
instruction to execute the corresponding process.

{0111] FIG. 16 shows a personal computer in which a
camerais installed according to another embodimentof the
present invention. The first housing 2 comprises two cam-
eras 172 and 174, and a space on the LCD panel 18 in the
second housing 2 is photographed and loaded as an image.
Comparison of images from the two cameras makes it
possible to measure the distance to the user’s handorthe like
placed near the LCD panel in the second housing 4. The
images from the two cameras makeit possible to determine
whether or not the user’s finger or the like is touching the
screen of the LCD panel 18, on which an interface 176 is
displayed. The computer compares a temporal variation in
the speed of the fingertip in the normal direction of the
display surface a preset value. If the temporal variation in
speed is larger than the preset value, the computer deter-
mines that a key or button has been depressed hard. If the
temporal variation in speed is smaller than the preset value,
the computer determines that the user’s finger or hand is
touching the surface of the LCD panelat a low pressure. The
present embodiment uses the two cameras, but a single
camera may be used provided that the distance can be
determined with the single camera on the basis of focal
distance or the like. Alternatively, it is possible to use a
device which can carry out pointing in a three-dimensional
space and which is disclosed in Jpn. Pat. ApplIn. KOKAI
Publication No. 1999-265241 as “Information Input Appa-
ratus and Method for Information Input and Recording
Medium”.

[0112] In the description of the above embodiment, the
first housing 2 is provided with the first LCD panel 8, and
the second housing 4 is provided with the second LCD panel
18. However, given a display device 180 whichis flexible
and bendable, the bendable display panel 180 may be
extended across the first housing 2 and second housing 4
rotatably connected together by the hinges 6A and 6B and
may be attached to both housings 2 and 4 as shown in FIG.
17. With the bendable display device 180, a display area
180A in the first housing 2 may be continuously connected
to a display area 180B in the second housing 4 so as to
prevent the formation of an area between the areas 180A and
180B where no screen is displayed. This further improves
the degree of freedom in display and the placement of the
operation interface.

[0113] The present invention has been described in detail
in conjunction with the embodiment of the notebook per-
sonal computer. However, the present invention is appli-
cable to a smaller electronic apparatus such as a PDA. The
present invention is also applicable to an apparatus such as
a foldable cellular phone that enables e-mail or WEB
browsing; for such a cellular phone, portability is inconsis-
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tent with the size of the screen, and such a cellular phone has
different input forms suitable for the respective applications;
making a phone call requires only numbers to be input but
writing a mail requires characters to be input, and WEB
browsing can mostly be achieved simply by operating thecursor.

[0114] The inventor has already developed a technique for
additionally providing, on the touch panel-installed panel
18, a flexible member with concaves and convexes corre-
sponding to the arrangementofvirtual keys, as an assistance
to inputs. This invention may be combined with the personal
computer according to the present invention. Placing a
flexible sheet with concaves and convexes on the touch

panel 18 allows various input interfaces to be automatically
changed. The sheet with concaves and convexes can be
provided far more inexpensively than input peripheral
devices even whenthe user requests an input interface which
is substantial, that is, which has concaves and convexes and
which is deformed under force.

[0115] The invention described abovein detail provides an
electronic apparatus that is excellent in portability, operabil-
ity, visibility, and reliability.

[0116] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the
invention in its broader aspects is not limited to the specific
details and representative embodiments shown and
described herein. Accordingly, various modifications may be
made without departing from the spirit or scope of the
general inventive concept as defined by the appended claims
and their equivalents.

Whatis claimedis:

1. An electronic apparatus comprising:

a first display device comprising a first housing anda first
display screen whichis held in the first housing;

a second display device comprising a second housing and
a second display screen which is held in the second
housing, the second display screen comprising a sensor
which generates a sensor output signal depending on an
input on the second display screen;

a connecting mechanism configured to connect the first
and second housings together and be able to adjust an
opening angle of the first housing and the second
housing;

a display processing section configured to displayafirst
display image on the first display screen andafirst
interface image on the second display screen;

a determining section configured to determine an instruc-
tion to the first interface image on the basis of the
sensor output signal; and

a control section configured to control the display pro-
cessing section in response to the instruction to display
a second display image in place of the first display
image onthefirst display screen and display a second
interface image in place ofthe first interface image on
the second display screen.

2. The electronic apparatus according to claim 1, wherein
the connecting mechanism sets the opening angleof the first
housing and the second housing so that the first and second
display screens can be viewed from opposite sides of the
electronic apparatus, and the first and second display screens
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display the second display image and the second interface
image corresponding to substantially the same image or the
second display image and second interface image which are
in a mirrored relationship.

3. The electronic apparatus according to claim 1, wherein
the connecting mechanism sets the opening angleof the first
housing and the second housingso that the first and second
display screens can be viewed from one side of the elec-
tronic apparatus, and the display processing section substan-
tially display a continuous image on the first and second
display screens, the continuous image corresponding to a
combination of the first display image and the second
interface image.

4. The electronic apparatus according to claim 1, wherein
the connecting mechanism sets the opening angleof the first
housing and the second housingso that the first and second
display screens can be viewed from one side of the elec-
tronic apparatus, and the second display screen is switched
between display of the second interface image on the first
interface image and non-display of the second interface
imageon thefirst interface image, the display of the second
interface image onthe first interface image being displayed
on top ofthe first interface image as a translucent or opaque
image.

5. The electronic apparatus according to claim 1, wherein
the sensor comprises a touch panel configured to sense
plural levels of input intensity on the basis of intensity of an
electromagnetic wave or an input contact area on the second
display, and the control section changes display of thefirst
interface image depending on the input intensity level on the
touch panel.

6. The electronic apparatus according to claim 1, wherein
the first display device further comprises a light source
incorporated into the first housing to illuminate the first
display screen, and the first housing comprises a structure
configured to guide illumination light from the light source
to the second display device as backlight illumination or a
front-light illumination.

7. The electronic apparatus according to claim 1, wherein
the second display device further comprises a light source
incorporated into the second housing to illuminate the
second display screen, and the second housing comprises a
structure configured to guide illumination light from the
light source to the first display device as backlight illumi-
nation or a front-light illumination.

8. The electronic apparatus according to claim 1, wherein
the connecting mechanism comprises a hinge comprising a
plurality of rotating shafts.

9. The electronic apparatus according to claim 1, wherein
the second display screen comprises an LCD panel and an
optical sensor element array provided on the LCD panel,
which input an externally input image.

10. The electronic apparatus according to claim 1,
wherein the first and second display screens forms one
flexible and bendable display unit.

11. A foldable display device comprising:

a first device having a first display screen to display
application images;

a second device having a second display screen to display
interface images and an input sensor provided around
the second display screen to sense an input position of
touching or a movementon the second display screen;

a connecting mechanism configured to arbitrarily set an
angle of the first display screen of the first device and
the second display screen of the second device and to
be capable to be folded;
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an input processor to converting an input position sensed
by the sensorinto an input data to the display processor,
and

a display processor to generate application images to be
displayed on the first display screen and interface
images to be displayed on the second display screen,

wherein the display processor generates a first interface
image indicating distinctly displaying the input posi-
tion after receiving the input data on the second display
screen, and generates a first application imagereflect-
ing the input data on the first display screen.

12. The display device according to claim 11, wherein the
interface image is a keyboard image having a plurality of
key areas.

13. The display device according to claim 11, wherein the
interface image is a mouse image.

14. The display device according to claim 12, wherein the
first interface imageis a first keyboard image wherein one of
key area corresponding to the input data is displayed dif-
ferently from other key areas.

15. The display device according to claim 13, wherein the
first interface image is a first mouse image wherein one of
clicked portion corresponding to the input data is displayed
differently from other portions.

16. The display device according to claim 11, wherein the
display processor comprising a memory storing a default
interface imageto be displayedfirst when the display device
is activated.

17. The display device according to claim 11, wherein the
display processor controls the second display screen and the
second display screen so at to screen save images when input
data is not detected for a predetermined period.

18. A portable computer, comprising:

a flat panel having a first display panel and a second
display panel, that is foldable along a centerline and
that a surface of the second display panel approachesto
a surfaceofthe first display panel when they are folded;

a touch panel sensor provided at least on a second display
panel to detect a user’s input operation;

a display processor to supply display data to the first
display panel and the second display panel; and

a display controller to control the display processor in at
least two modes comprising,

a first mode where the display processor supplies an
application imageto the first display panel while sup-
plying an interface image to the second display panel so
as to use the second display panel as an input device,
and

a second modewherean application imageis divided into
two part and one part of the application image is
supplied to the second display panel and the other part
of the application image is supplied to the first display
panel so as to use the first and second display panels as
a one extended screen.

19. The portable computer according to claim 18, wherein
the interface image is an image of a keyboard or a mouse.
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(57) ABSTRACT

Described is a computer display arm that couples a monitor
to a base in a mannerfacilitates display monitor movement
between various positions, including preset positions that
maybe generally optimized to match typical computer usage
modes. In one implementation, an arm, which may be an
articulating arm, includes or is otherwise associated with a
mechanism that guides the user, if desired, to convenient
stopping positions for different types of interaction. For
example, preset stopping positions may be provided for
conventional (e.g., mouse and keyboard) workstation-like
interaction, video (e.g., DVD movie) playback, stand-up
(walk-up) touch-screen interaction, and/or for pen input,
similar to a tablet computing device. Users are able to
position the monitor display screen between the preset
positions if desired, and also may vary the positioning at the
preset and/or other stopping points, to an extent. Software
such as user interface code can change to match the current
position.
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MULTIPLE POSITION COMPUTER DISPLAY ARM

BACKGROUND

[0001] Computer users interact with computer systems in
various ways and for various purposes. One way users
interactis visually, through a display monitor. At present, the
display monitor screens of many computer systems are
frequently positioned at approximately a two-foot operating
distance from the user’s face.

[0002] While display monitors are sometimes adjustable
in height, and generally provide a limited tilt/viewing angle,
they do not offer flexibility for usage beyond traditional
viewing posture and angles. For example, in addition to
displaying visible output, many contemporary display moni-
tors are configured for touch and/or pen input via an LCD
digitizer screen. However, standalone display monitors (and
even those physically coupled to a desktop computer or
laptop computer) are typically positioned for workstation-
like interaction, and, for example, are not capable of being
readily positioned for touch and/or pen input.

SUMMARY

[0003] Briefly, various aspects of the present invention are
directed towards a computer display arm that couples a
monitor to a base in a mannerfacilitates display monitor
movement between various positions, may include preset
positions that may be generally optimized to match typical
computer usage modes. In one implementation, an arm,
which may beanarticulating arm, includes or is otherwise
associated with a mechanism that guidesthe user, if desired,
to convenient stopping positions for different types of inter-
action. For example, preset stopping positions may be
provided for conventional(e.g., mouse and keyboard) work-
station-like interaction, video (e.g., DVD movie) playback,
stand-up (walk-up) touch-screen interaction, and/or for pen
input, similar to a tablet computing device. Users are able to
position the monitor display screen between the preset
positions if desired, and also may vary the positioning at the
preset and/or other stopping points, to an extent.

[0004] The software that is currently loaded and executing
on the computer system that is providing output to the
display monitor, including the current user interface shell
code, can be automatically changed to match the current
display monitor position, including a preset position that
corresponds to a current user interaction mode.

[0005] Other advantages will become apparent from the
following detailed description when taken in conjunction
with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The present invention is illustrated by way of
example and not limited in the accompanying figures in
whichlike reference numerals indicate similar elements and
in which:

[0007] FIG. 1 shows anillustrative example of general-
purpose computing system components including an arm
that positions a computer monitor into one example usage
mode.

[0008] FIG. 2 is a representation of a workstation mode in
which a monitor is substantially upright and positioned to
provide access to input devices.
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[0009] FIG. 3 is a representation of a walk-up mode in
which a monitoris positionedto facilitate touch or pen input
without requiring the user to sit down, or adjust the display
for direct use.

[0010] FIG. 4 is a representation of a media consumption
mode in which a monitor is positioned to facilitate viewing
while concealing input devices to an extent.

[0011] FIG. 5 is a representation of a walk-up mode in
which a monitor is positioned to facilitate pen input.

[0012] FIGS. 6A and 6Bare side view representations of
a four bar arm for positioning a monitor between a substan-
tially upright position and a substantially flat (e.g., tablet
mode) position, respectively.

[0013] FIGS. 7A-7C are side view representations of a
four bar arm with a slot for positioning a monitor between
a substantially upright (e.g., media consumption) position to
a forward-leaning (e.g., workstation) position and a substan-
tially flat (e.g., tablet mode) position, respectively.

[0014] FIGS. 8A-8C are side view representations of a
four bar arm with a sliding rack and pinion mechanism for
positioning a monitor between a substantially forward(e.g.,
media consumption) position to a pushed-back (e.g., work-
station) position and a substantially flat (e.g., tablet mode)
position, respectively.

[0015] FIG. 9A is a perspective view of an arm based
mechanism with a cable for positioning a monitor;

[0016] FIGS. 9B and 9C are side view representations of
a monitor using the mechanism of FIG. 9A for positioning
a monitor between a substantially upright position and a
substantially flat (e.g., tablet mode) position, respectively.

[0017] FIGS. 10A and 10Bare side view representations
of a monitor using an articulating arm mechanism for
positioning a monitor between a substantially upright(e.g.,
workstation or media consumption) position to a leaned-
back (e.g., walk-up) position and a substantially flat(e.g.,
tablet mode) position.

[0018] FIGS. 11A and 11Bare side view representations
of a monitor using an articulating arm mechanism for
positioning a monitor between a substantially upright(e.g.,
workstation or media consumption) position to a substan-
tially flat (e.g., tablet mode) position, respectively.

[0019] FIG. 12A is a perspective view of an arm based
mechanism with twin arms that move within a slot and turn

for positioning a monitor.

[0020] FIGS. 12B and 12Care side view representations
of a monitor using the mechanism of FIG. 12A for posi-
tioning a monitor between a substantially upright position
and a substantially flat (e.g., tablet mode) position, respec-
tively.

[0021] FIG. 13 is a block diagram representing how a
computer system may change operating modes based on a
current position ofa display (e.g., correspondingto a current
interaction mode) coupled to a multiple position arm.

DETAILED DESCRIPTION

[0022] Various aspects of the technology described herein
are directed towards a computer display arm that positions
a computer display monitor among multiple positions,
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including preset positions that match typical usage modes.
Various mechanical and electromechanical means are

described as examples for implementing the present inven-
tion, and it will be readily appreciated that the examples
herein are non-limiting. Further, computer monitors/dis-
plays are described herein as examples, however it is under-
stood that any device capable of displaying visible output is
equivalent. As such, any of the description set forth herein
are non-limiting examples, and the present invention may be
used various ways that provide benefits and advantages in
computing and viewing in general.

[0023] Turning to FIG. 1 of the drawings, there is shown
a perspective view of an example computer system 120. As
represented in FIG.1, a display monitor 122 is connected to
a display arm 124 which is currently positioned such that the
top of the display monitor 122is tilted slightly back relative
to the bottom of the display monitor 122. In this particular
example, the display arm 124 comprises two arms 124a and
1246 attached to the display monitor 122. Although not
explicitly shown in FIG. 1, the arm’s attachment to the
display monitor 122 may bein virtually any practical way,
typically one in which the monitor screen 122 maytilt at
least to some extent relative to the arm angle.

[0024] A base 126 supports the display arm 124 in a
mannerthat allows the display arm to pivot around an axis
128. The base 126 may include computer components such
as a processor and memory, or someorall of such compo-
nents may be provided elsewhere, including in the housing
of the monitor 122. As will be understood, the arm 124 and
its pivoting coupling (at least at one end) allows the monitor
122 to be positioned in a numberofwaysrelative to the base
126. The positioning maybestabilized in virtually any way,
including byfriction, stops (e.g., detents), contact with the
underlying surface (e.g., table or desk), braking, springs,
counterweights and so forth, including any combination of
these and other mechanisms.

[0025] Also represented in the example of FIG. 1 is a
keyboard 140 and remote control device 142, shown in a
retracted position. For example, a user may desire such
positioning for viewing audiovisual content, and may con-
trol such operation by removing the remote control 142. In
the event that the screen is touch and/or pen-sensitive, the
user also may interact with the computer system via the
display monitor 122 using a pen 142 orthelike.

[0026] FIGS. 2-5 provide examples of typical usage
modes for user interaction with a computer system, and in
particular the computer system’s display monitor. As will
becomereadily apparent, a combination of hinge points and
arm extensions designed to work together create a smooth
movementof the display across a range of multiple posi-
tions. Some of the positions are preset, such as a mostly
upright (productivity or workstation) position, a walk-up
(touch screen) position, a forward (entertainment/media
viewing) position, and a table level (pen interaction/tablet)
position. Each preset position of the display may provide the
user with one or more noticeable “stops”that are integrated
into the hinge mechanism. Whenata stop, additional tilt and
the like may allow further fine-tuning within a range. Stops
maybe sensed in any way, such as physically and/or audibly
sensed by a user or device, optically sensed, and/or may be
controlled by motorized settings, and so forth. The stops aid
in the ability of the user to maneuver the monitor into the
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optimized positions for viewing and/or touch/pen interac-
tion. The arm mechanism may also provide smooth and
intuitive movement for users as it transitions between the

stops, and may allow for intermediate positions. Note that
the display arm may be customized for a given monitor, or
mayprovide for coupling to multiple sizes of monitors, such
as relatively lightweight LCD flat panel displays.

[0027] FIG. 2 provides an example of a workstation mode,
such as in a position with the monitor having a backwardtilt
angle from -5 degrees (dashed box 222) to +15 degrees
(dashed box 223) from vertical (dashed line 225), although
another range such as plus or minusfifteen degrees or more
is also configurable. The actual angle may be user config-
urable; for example, the user may set up the mechanism such
that the arm has a stop when the monitor is at a backward tilt
angle of +10 degrees to vertical.

[0028] In the example of FIG. 2, this user’s workstation
position is also set such that the bottom of display is
approximately four inches off of the desk, with access to
input devices, e.g., a keyboard and pointing device. If
present, an auxiliary display is also likely visible in such a
mode.

[0029] FIG. 3 provides an example of the arm being
hinged to provide a walk-up mode, such as in a position with
the monitor 322 having a backwardtilt angle of -45 degrees,
which may be adjustable to an extent(e.g., dashed box 323).
In the example of FIG. 3, the walk-up mode typically
provides user interaction via a touch-screen interface. Such
a modeis useful in environments where users need quick
access to information, such as in a family’s kitchen where
users can leave messages for one another, quickly check the
weatheror traffic, look up phone numbers, and so forth.

[0030] In one implementation of the walk-up mode
wherein the display is used primarily for touch-screen
operation and/or distance viewing, one or more interactive
mechanisms such as the transport (media) controls, power
on/off button and auxiliary display information remain eas-
ily accessible. This is a result of the physical location
provided by the design, namely at the front edge. The
location of these mechanismsfacilitates interaction with the

computer system, including when the keyboard does not
exist or is stored behind the display and is therefore not
easily accessible.

[0031] FIG. 4 provides an example of a media consump-
tion mode, typically for viewing video where the bulk of
user interaction is simply viewing. In FIG. 4, the arm is
hinged such that the monitor screen 422 has been positioned
forward, resulting in the input devicesbarely visible, ifatall.
The represented monitor screen 422 has zero verticaltilt, but
the tilt may be adjustable within a reasonable range (dashed
box 423). As described above with reference to FIG. 1, any
necessary interaction, such as to get a movie started, may be
accomplished in the modes of FIG. 2 or 3, or via remote
control and/or touch-screen operation while in the media
consumption mode exemplified in FIG. 4.

[0032] FIG. 5 provides another example mode, e.g.,
referred to as a pen/stylus or tablet mode, in which a user
interacts with the display monitor screen 522 using a pen or
the like. In this mode, to facilitate writing, the tablet-type
monitor screen is at an acute angle with its underlying table
or desk, for example ten degrees (dashed box 523) to twenty
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degrees (box 22) from horizontal. For stability, any tilt is
limited, as in this example the front edge of the display
monitor is in contact with the underlying table or desk, and
there is no substantial left-right rotation. If the base 526
provides an apparatus (e.g., a receptacle) for holding a
pen/stylus for tablet input, as does the base 126 in the
example of FIG. 1, easy access to the pen/stylus may be
provided when in this mode.

[0033] Between the various modesthe user may beable to
set the display screen to any angle, such as counterbalanced
byfriction. Springs, lever-released latching mechanism, and
other suitable mechanisms may help position the display
screen as desired at the stops or at any location between the
stops.

[0034] As can be seen, via a set of arms, one ofwhich may
be an articulating arm, multiple preset modes (which may be
user configurable, at least to an extent) may be provided. The
number of modes may depend on a particular type of
monitor, e.g., a touch/pen sensitive monitor may havetablet
and walk-up modes, while display-only monitors may not.
Less than all modes may be provided, e.g., another system
may include preset stops corresponding to workstation,
media consumption and tablet modes, but not a preset stop
corresponding to a walk-up mode. Still other modes are
feasible, e.g., a cleaning/maintenance mode, a protective
storage mode, and so forth. Depending on the type of
mechanism, e.g., a motor-driven mechanism, a user may be
able to set the modes and stop positions exactly as desired,
or if not fully user-configurable, may choose to ignore
certain stops that are not desired.

[0035] Various examples of articulating arm implementa-
tions have been configured and are represented in FIGS.
6A-12C. For example, FIGS. 6A and 6B are side views of
a four-bar implementation for positioning a monitor 622
(only two bars, or arms 624 and 625are visible in FIGS. 6A
and 6B dueto the side view) between multiple positions. As
can be seen, FIG. 6A represents a media consumption mode,
and FIG. 6B a tablet mode. As will be apparent, a worksta-
tion mode (not shown) can be provided by moving the
monitor backwards relative to the base.

[0036] In general, in FIGS. 6A and 6B the bars 624 and
625 pivot on the base 626 via pivot points 628 and 629. The
opposite end of the bars 624 and 625 are coupled to the
monitor 622 (or a bracketor thelike fixed to the monitor) at
pivot points 630 and 631. The monitor 622 may be moved
between these and other positions by manual or motor-
driven operation. Various stopping mechanisms such as
detents may be used to signify to the user, and to an extent
hold the monitor 622, when the monitor 622 is in one of the
preset modes.

[0037] As another example, FIGS. 7A-7C are side views
of a four-bar implementation with a cam 708 andslot 710 for
positioning a monitor 722 between multiple positions. Again
only two bars 724 and 725 are visible because of the side
view. As can be seen, FIG. 7A represents a media consump-
tion mode, FIG. 7B a workstation mode and FIG.7C a tablet
mode.

[0038] In general, as represented in FIGS. 7A-7C the bars
724 and 725 pivot on the base 726 via pivot points 728 and
729. The monitor 722 is coupled to the bars 724 and 725 via
the cam 708. Moreparticularly, the opposite end ofthe bars
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724 and 725 are coupled to the cam 708 at pivot points 730,
731 and 732, and the distal end of the bar 724 moves within
the slot 710.

[0039] Asis readily apparent from FIGS. 7A-7C,the cam
708 rotates relative to the bars 724, 725 and the monitor 722.
Again, any suitable mechanism may beusedas a stop among
the preset stopping positions that provide the different usage
modes. Note that a walk-up modeis not shown, howeverit
is readily apparent in FIGS. 7A-7C that the monitor 722 can
be positioned at approximately a forty-five degree angle,
with a stop present if a preset walk-up mode is desired.

[0040] FIGS. 8A-8C represent an alternative arm mecha-
nism that facilitates positioning a monitor 822 in multiple
positions, including positions corresponding to preset
modes. In this example implementation, there is a four bar
arrangementwith a linear slide, using a sliding rack 840 with
a pinion 842 to provide smooth linear movement back and
forwardrelative to a base 826. The bars 824 and 825 provide
rotation, as they are coupled to the sliding rack 840 at pivot
points 828 and 829, and are coupled to the monitor (directly
or indirectly via a coupling such as a bracket or frame fixed
to the monitor) at pivot points 830 and 831.

[0041] FIG. 8A generally corresponds to a media con-
sumption mode, with the monitor slid forward on the pinion.
Althoughnotspecifically shown in FIG. 8A, a more vertical
tilt may be accomplished by rotating the top of the monitor
forward. FIG. 8B corresponds to a workstation mode, with
the monitor slid back on the pinion, thereby exposing more
of the base to facilitate access to a keyboard, for example.

[0042] FIG. 8C corresponds to a tablet mode, and is
accomplished by the four bars rotating to a position that is
essentially parallel with the monitor and base. As apparent
from FIG. 8C, the monitor (or coupling) may contact the
underlying supporting surface to enhance stability.

[0043] FIGS. 9A-9C show another alternative implemen-
tation, in which a rotating cable, belt or band 905, works
with two arms 924 and 925 to achieve various positions for
a monitor 926, including positions corresponding to preset
modes. FIG. 9A provides a perspective view, while FIG. 9B
is demonstrates the workstation mode and FIG. 9C demon-
strates the tablet view.

[0044] The cable, belt or band 905 may be motorized, or
may otherwise provide a guide/friction that helps the moni-
tor maintain a desired positioned between modes or other
positions. In FIGS. 9B and 9C, the arm 924 (only one is
visible due to the side view) is shown coupled to a mounting
927 on the base 926 at pivot point 930. The opposite end of
the arm 925 is coupled to the monitor 922 via a bracket 909
and cylinder 913 or thelike to provide rotation at pivot point
932.

[0045] FIG. 10A shows another alternative example
implementation, in which a monitor transitions between a
substantially upright mode(e.g., a media consumption mode
shown in solid figures) and a walk-up mode (shown in
dashed representations). FIG. 10B the monitor transitioning
between walk-up mode (shown in dashed representations)
and a tablet mode (shownin solid figures). In FIGS. 10A and
10B, each componentis labeled with a subscript indicative
of the mode, e.g., the arm 1024 is labeled 1024,, for the
media consumption mode, 1024,, for the walk-up mode, and
1024, for the tablet mode. The only exception is the pivot
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point 1030, which remainsfixed regardless of the monitor’s
mode and corresponding position. For purposes of simplic-
ity, when referring to a component independent of a par-
ticular position, each component maybe referred to herein
withoutits subscript.

[0046] In FIGS. 10A and 10B,only one set of arms 1024
and 1025 is visible. The longer arm 1024 is coupled to the
monitor 1022 via pivot point 1031. The shorter arm 1025is
coupled to the longer arm at pivot point 1032, and coupled
to a baseor other support surface at the pivot point 1030. As
can be seen in FIGS. 10A and 10B, the arms 1024 and 1025
rotate relative to one another, relative to the monitor and
relative to the fixed pivot point 1030.

[0047] The upright mode in FIG. 10A is shown with long
arm 1024, being rotated to a somewhatvertical position,
with the short arm 1025, extending rearwardfrom the fixed
point 1030 at roughly a right angle to the long arm 1024,,.
The walk-up mode is shown in FIGS. 10A and 10B with the
long arm 1024,, being rotated to a somewhat perpendicular
position relative to the monitor 1022,, and the short arm
1025 descending generally vertically from the fixed pivot
point1030.

[0048] The tablet mode in FIG. 10B is shown as being
achieved by having the long and short arms 1024, and 1025,,
respectively, extending from the fixed pivot point 1030
somewhatparallel to the monitor 1022,. Rotation may be
manual or motor driven.

[0049] FIGS. 11A and 11B show a somewhat similar
implementation, with two long arms 1124 and 1125 per side
and each arm coupled to a base 1126 via two short arms
1127a, 11276, 1128a and 11284. The short arms 1127a,
11276, 1128a and 11285 couple to the long arms at pivot
points 1129 and 1130, and are coupled for rotation to the
base 1126 at fixed pivot points 1131a, 11316, 1132a@ and
11325. The long arms couple to the monitor 1122 at points
1134 and 1135.

[0050] As can be seen, the monitor transition from the
workstation mode of FIG. 11A to the tablet mode of FIG.

11B, with other positions in between, which may correspond
to preset modes. To this end, the long arms 1124 and 1125
and short arms 1127a, 11276, 1128a@ and 11286 pivot such
that the bottom of the monitor 1122 rotates forwards and
downwards relative to the base 1126 and the base’s fixed

pivot points 1131a, 11315, 1132a@ and 11326.

[0051] Yet another example implementation is represented
in FIGS. 12A-12C. In this implementation, two arms 1224
and 1225 rotate inwardly and outwardly, and turn/spin (as
represented by the double-headed arrows around the arms)
relative to a base 1226 at the arm’s distal ends. To this end,
rotors 1204 and 1205, which may be motorized, respectively
couple the arms 1224 and 1225 to a rampedpart 1207 of the
base 1226. The rotors may be motorized.

[0052] The opposite ends of the arms 1224 and 1225 are
fixed to cylinders 1228 and 1229, which in turn pivotally
couple to guides 1230 and 1231 that laterally slide along a
slot 1232 of a frame 1233 mounted to the back of the
monitor 1222.

[0053] As seen in FIGS. 12A-12C,the rotation and turning
of the arms 1224 and 1225 slide the guides 1230 and 1231
in the slot 1232, causing the monitor to rotate. In these
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examples, the rotation is from the monitor being in a
substantially upright position (FIG. 12B) to a mostly flat-
tened (e.g., tablet mode) position (FIG. 12C). Note that the
turning of the arms may be seen in FIGS. 12B and 12C by
the shaded side of the arm 1224 turning overrelative to the
rotor 1204.

[0054] As can be seen from the above examples, there are
numerous ways to implement an arm or set of arms to
position a monitor to correspond to desirable usage modes.

[0055] In addition to providing the various positions cor-
respondingto interaction modes, the computer providing the
content to display can change software operating modes to
match the corresponding monitor position. By way of
example, FIG. 13 shows a multiple-position arm 1324
coupled to a position detection means 1380, such as one or
more switches, a counter (such as motor rotations), an
optical sensor or sensors and/or essentially any equivalent
mechanism or mechanismsthat can report a signal indicative
of the current position (at least once movementhas stopped)
to a computer system. Note that the exact position need not
be known, e.g., the display monitor may be known to be
positioned between two preset stops, thereby providing
information from which software can be loaded, even
though the exact location between those stops may not be
detectable in a given system.

[0056] The position detector means 1380 is coupled(e.g.,
via a hardware to software interface) to mode switch soft-
ware 1382 running on the computer system. In general, the
mode switch software 1382 comprises policy or the like,
which maybeuser configurable preference data, as to what
shell user interface and/or other software should be opera-
tional in each position, including positions between preset
modes. The mode switch software 1382, which may be any
program such as an application and/or operating system
component, reports the position-based decision to the oper-
ating system 1384, which in turn loads a corresponding shell
user interface and/or other program or programs (e.g.,
1386,) as necessary to configure the computer system user
interface display 1388 and running programs to match the
current mode. Somedelay may be provided to avoid loading
and changing software until it is likely that a user hassettled
on a particular position and/or interaction mode rather than
transitioning between modes.

[0057] By way of example, when the arm is positioned
such that the display monitor is in the media consumption
mode, media player software may be loaded and automati-
cally executed. In the tablet mode, tablet operating system
components such as including handwriting recognition soft-
ware may be loaded and automatically executed. In the
walk-up mode, a touch-screen shell program configured to
provide convenient access to walk-up types of information
(e.g., weather, messages, the internet and so forth) may be
loaded.In the workstation mode, typical shortcuts and other
information used for working/productivity or other com-
puter usage (e.g., gaming) may bedisplayed.

[0058] Note that any of the software modes may be per
user or group, e.g., the workstation mode may display
different user accounts from whichto select, optionally enter
a password and so forth so that multiple users can share a
computer. Moreover, the various modesthat are available to
each user can match that particular user’s preference, and
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there is no need to provide an option to switch user accounts
when the same user has transitioned from one position to
another.

[0059] The system may persist personal settings for the
display; e.g., once the system identifies the user, or a change
in the user, the system may automatically switch to that
user’s default display position. This can happen automati-
cally, e.g., through biometric sensors, or other sensing
technologies such as face recognition and/or proximity
sensors. Such settings also may be application specific. For
example, if the system detects the user is launching a
television or other media application program, the system
may automatically switch to the user’s media consumption
mode, e.g., a vertical flat position. The positions can also be
manually changed, such as triggered from a button on the
display or keyboard.

[0060] The system may include animation software or
provide other output describing the positioning mechanism.
This software can automatically run during position switch-
ing, or can be manually triggered.

[0061] While the invention is susceptible to various modi-
fications and alternative constructions, certain illustrated
embodiments thereof are shown in the drawings and have
been described above in detail. It should be understood,
however, that there is no intention to limit the invention to
the specific forms disclosed, but on the contrary, the inten-
tion is to cover all modifications, alternative constructions,
and equivalents falling within the spirit and scope of the
invention.

Whatis claimedis:

1. A system, comprising:

a mechanism that couples a display monitorto a base, the
mechanism including at least one arm havinga setofat
least two stops, the arm moveable between positions
corresponding to each of the stops, each stop corre-
sponding to an operating mode of operation.

2. The system of claim 1 further comprising means for
adjusting the monitor an additional amount relative to at
least one position corresponding to a stop.

3. The system of claim 1 wherein one operating mode of
operation corresponds to a workstation modethat facilitates
access to at least one input device.

4. The system of claim 2 wherein the workstation mode
correspondsto a range oftilt angles between negative fifteen
degrees vertical to positive fifteen degrees vertical.

5. The system of claim 1 wherein one operating mode of
operation corresponds to a mode optimized for media con-
sumption.

6. The system of claim 1 wherein the media consumption
mode conceals at least part of an input device or other
controls and/or displays that are unnecessary for media
viewing.

7. The system of claim 1 wherein one operating mode of
operation corresponds to a walk-up mode that facilitates
touch and/or pen input, and wherein the walk-up mode
correspondsto a range of tilt angles between negative sixty
degrees vertical to negative thirty degrees vertical.

8. The system of claim 1 wherein one operating mode of
operation corresponds to a tablet mode that facilitates pen
input.

9. The system of claim 8 wherein the tablet modecorre-
sponds to a position in which the bottom of the monitoris
stabilized by a fixed surface.
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10. The system of claim 1 wherein the stops correspond
to at least one of visible, audible and/or tactile feedback.

11. The system of claim 1 wherein the mechanism that
couples the display monitor to the base includes a pair of
arms that each extend from the base and couple to the
display monitor for sliding in a lateral direction relative to
the display monitor, and rotate relative to the display moni-
tor.

12. The system of claim 1 wherein the mechanism com-
prises an articulating arm havingat least two fixed members
that are pivotally coupled to one another.

13. The system of claim 1 wherein the mechanism com-
prises a four-bar arm mechanism having twopairs of bars
apart from one another.

14. The system of claim 1 wherein the mechanism that
couples the display monitor to the base includes a sliding
rack and pinion mechanism.

15. The system of claim 1 further comprising software
change means for changing software corresponding to the
operating mode.

16. In a computing environment including a computer
system and monitor, a method comprising:

detecting a current position of a monitor coupled to a
movable arm; and

changing a software mode to correspond to the current
position.

17. The method of claim 16 wherein the current position
corresponds to a current user interaction mode ofa set of
possible modes, the set containing a workstation mode, a
media consumption mode, a walk-up mode, and a tablet
mode, and wherein changing the software mode to corre-
spond to the current position comprises changing a user
interface based on the current interaction mode.

18. A system, comprising:

a mechanism that couples a display monitor to a base, the
mechanism including at least one arm having at least
two stops, the arm moveable between positions corre-
sponding to each of the stops, each stop corresponding
to an operating modeofa set of possible modes, the set
containing a workstation mode, a media consumption
mode, a walk-up mode, and a tablet mode.

19. The system of claim 18 further comprising a comput-
ing device that outputs data to the display monitor, a
detection mechanism that detects a current position of the
display monitor, and software change means coupledto the
detection mechanism for changing at least some software
running in the computing device based upon the current
position.

20. The system of claim 18 wherein the mechanism that
couples the display monitor to the base comprises at least
one type of positioning meansofa set, the set containing, an
articulating arm having at least two fixed members that are
pivotally coupled to one another, a four-bar arm mechanism
having two pairs of bars apart from one another, a pair of
arms that each extend from the base and couple to the
display monitor for sliding in a lateral direction relative to
the display monitor and rotate relative to the display moni-
tor, and/or an arm mechanism coupledto a base via a sliding
rack and pinion mechanism.
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(57) ABSTRACT

A data processing device includes plural input modes which
is capable of, for instance, automatically determining
whether the device is in a notebook modeor a tablet mode,
thereby enabling a user to use the data processing device by
use of an interface suitable for the mode without performing
any particular operation for choosing the interface.

The data processing device includes a display which is
integrally configured with a tablet, a mode determination
section which determines an input mode on basis of the
tablet, and a mode controller which switchesa user interface
on basis of the result of determination of the mode deter-

mination section. When configured as described above, the
convertible data processing device can automatically deter-
mine whether the device is in a notebook modeora tablet

mode, and provide a user with an interface suitable for the
mode. Accordingly, comfortable operability can be realized.

 
NOTEBOOK MODE
ROTATION SWITCH: 0°
RECLOSABLE SWITCH: OPEN
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FIG. 2A
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ROTATION SWITCH:0°
RECLOSABLE SWITCH: OPEN

FIG. 2B
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TABLET MODE

ROTATION SWITCH: 180°
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FIG. 3

RECLOSABLE SWITCH

OPEN CLOSED

ROTATION poe|NOTEBOOK MODE|NOTEBOOK MODE
SWITCH NOTEBOOK MODE|TABLET MODE

  
 

   

HP Inc. - Exhibit 1005 - Page 5259



HP Inc. - Exhibit 1005 - Page 5260

Patent Application Publication Jun. 9, 2005 Sheet 4 of 6 US 2005/0122318 Al

FIG. 4A YF

RECLOSABLE SWITCH: CLOSED  
 

FIG, 4B

NOTEBOOK MODE   
 

 
 

OPEN/CLOSE

 ZYrosoo SWITCH:0°
RECLOSABLE SWITCH: OPEN

FIG. 4C

NOTEBOOK MODE
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FIG. 6A

 
FIG. 6C
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DATA PROCESSING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the
benefit of priority from the prior Japanese Patent Applica-
tions No. 2003-385340 filed on Nov. 14, 2003; the entire
contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a data processing
device, such as a computer, a personal digital assistant, or a
word processor, having two or more input modes including
a mode where a keyboard or a touch-pad is used while the
deviceis in an open state (notebook mode) asis the case with
a normal notebook PC, and a mode where a pen is used
while the device is in a collapsed state (tablet mode).

[0004] 2. Description of the Related Art

[0005] Conventional data processing devices having a
plurality of input modes has two modes, e.g., a mode (a
notebook mode) where inputis effected by a keyboard and
a mouse and a mode(a tablet mode) where input is effected
by handwriting with a pen, or the like. In a data processing
device having a plurality of input modes, the type of input
meansto be employed and direction thereof during use, and
the like, change greatly from one mode to another. For
instance, in the notebook mode, there are many situations
where a keyboard and a touch-padare used from the front as
in the case of a normal notebook PC.In contrast, in the tablet
mode, a device is supposed to be used on a device from
desired directions thereof.

[0006] As described above, in consideration of the fact
that the direction—in which the user uses the data process-
ing device—differs in many cases between,e.g., the note-
book mode and the tablet mode, the user switches the
direction of a screen display or that of input means in
accordance with directions assigned respectively to the
notebook mode and the tablet mode, in a data processing
device having a plurality of input modes(see, e.g., JP2003-
296033 (kokai) ([0019], FIG. 4)).

[0007] Adata processing device typified by a notebook PC
assumes usage by use of a keyboard and a mouse. Accord-
ingly, many data processing devices having a plurality of
input modes adopt a user interface for a notebook mode,
which users often find to be inconvenient, especially in a
tablet mode.

[0008] For this reason, in many data processing devices
having a plurality of input modes, input meansas well as the
direction of a screen display used by the user often change
between, e.g., the notebook mode and the tablet mode.
Accordingly, the user himself/herself switches the mode.
Furthermore, in addition to the direction of the screen
display, there also arises a problem of the user feeling
inconvenience when a single input means is employed for
both the notebook mode and the tablet mode.

SUMMARYOF THE INVENTION

[0009] The present invention has been conceived in view
of the above circumstances and provides a data processing
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device having a plurality of input modes which is capable of,
for instance, automatically determining whether the device
is in a notebook modeor a tablet mode, thereby enabling a
user to use an interface suitable for the current mode.

[0010] According to first aspect of the present invention,
a data processing device includes a display integrally con-
figured with a tablet, a mode determination unit to determine
whether or not a current mode is an input mode employing
the tablet, and a mode controller to switch a user interface
on basis of a result of determination of the mode determi-
nation unit.

[0011] According to second aspect of the present inven-
tion, a data processing device includes a display integrally
configured with a tablet, an input unit, an input controller to
control input information input by the input unit, a mode
determination unit to determine whether or not a current

mode is an input mode employing the tablet, and a mode
controller to switch whether or not to accept the input
information in accordance with a result of determination of
the mode determination unit.

[0012] According to third aspect of the present invention,
a data processing device includes a display integrally con-
figured with a tablet, an input unit, a mode determination
unit to determine whether or not a current modeis an input
mode employing the tablet, and a mode controller to switch
an operation modeto be performed by wayof the input unit
in accordance with a result of determination of the mode
determination unit.

[0013] According to fourth aspect of the present invention,
a data processing device includes a display integrally con-
figured with a tablet, an input unit, a mode determination
unit to determine whether or not a current modeis an input
mode employing the tablet, and a mode controller to switch
a modeof displaying information input by way of the input
unit in accordance with a result of determination of the mode
determination unit.

[0014] According to fifth aspect of the present invention,
a data processing device includes a display integrally con-
figured with a tablet, a mode determination unit to determine
whether or not a current mode is an input mode employing
the tablet, and a mode controller to switch software to be
operated on basis of a result of determination of the mode
determination unit.

[0015] According to sixth aspect of the present invention,
a data processing device includes a display integrally con-
figured with a tablet, an authenticator to logon, a mode
determination unit to determine whether or not a current

mode is an input mode employing the tablet, and a mode
controller to switch an authentication mode in accordance
with a result of determination of the mode determination
unit.

[0016] According to seventh aspect of the present inven-
tion, a portable device includes a display integrally config-
ured with a input in a tablet mode, a input unit to input in a
notebook mode, a mode determination unit to determine
whether a current mode is the notebook modeorthe tablet

mode, and a mode controller to switch a user input interface
on basis of a result of determination of the mode determi-
nation unit.

[0017] According to the present invention, in a data pro-
cessing device having a plurality of input modes, an inter-
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face suitable for the current mode can be automatically
provided to a user. Accordingly, operation efficiency of the
user can be enhanced. Particularly, there is automatically
performed switching to an appropriate interface in the tablet
mode without causing the user to perform a special opera-
tion, and hence the user can operate the data processing
device with comfort.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG.1is a block diagram showing a configuration
of a data processing apparatus according to an embodiment
of the present invention;

[0019] FIGS. 2A and 2B are diagrams showing a note-
book mode and a tablet mode;

[0020] FIG. 3 is a diagram showing an example mode
determination;

[0021] FIGS. 4A to 4D are diagrams showing switching
between modes;

[0022] FIG. 5 is a diagram showing an example of pro-
cessing pertaining to switching between a notebook mode
and a tablet mode; and

[0023] FIGS.6A to 6C are diagrams showing examples of
trails displayed on screens.

DETAILED DESCRIPTION OF THE
INVENTION

[0024] Hereinafter, an embodiment of the invention will
be described by reference to the drawings.

[0025] FIG.1 is a block diagram showing a data process-
ing device of the present invention. The data processing
device shown in FIG. 1 includes a screen display 101, a
screen controller 102, a reclosable switch 103, a rotation
switch 104, a mode determination section 105, a keyboard
106, a keyboard input controller 107, a to touch-pad 108, a
tablet 109, a mouse 110, a coordinate input controller 111, a
password authenticator 112, a mode controller 113, and a
signature authenticator 114.

[0026] FIG. 2A shows a notebook mode of a data pro-
cessing device, such as a convertible notebook PC, and FIG.
2B showsa tablet mode thereof.

[0027] The reclosable switch 103 is a switch for detecting
an openstate and a collapsedstate of, e.g., a convertible data
processing device. The rotation switch 104 is a switch for
detecting a rotation in a direction different from that open-
ing/closing action of the display screen of the convertible
data processing device. The screen controller 102 controls
on-screen displayed components, such as a mouse cursor, a
button, a menu, and a scroll bar. The keyboard input
controller 107 accepts input from the keyboard 106, how-
ever, when the mode controller 113 determinesthat the input
from the keyboard 106 cannot be accepted, the keyboard
input controller 107 does not output the input from the
keyboard 106. The coordinate input controller 111 accepts
inputs from the mouse 110,the tablet 109, and the touch-pad
108. However, when the mode controller 113 determines
that input from an arbitrary one of the mouse 110,the tablet
109, and the touch-pad 108 is unacceptable, the coordinate
input controller 111 does not output that input.

[0028] The signature authenticator 114 checks similarity
between a signature input at the time of logon and a
signature which has been registered in advance, by use of a
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signature collation processing technique (see, e.g., “Study
on Identification of Signature by Tree-Matching,” Shingaku-
Giho, D-II, Vol. J75-D-II, No. 1, pp. 31-38, 1992), and when
the signature is authenticated, the signature authenticator
114 permits the logon. Meanwhile, the password authenti-
cator checks whether a password (a character string) coin-
cides with the password which has been registered in
advance, when the passwords coincide, the password
authenticator 114 permits the logon.

[0029] As shown in FIG. 3, the mode determination
section 105 determines whether or not the device is in the

tablet mode, on the basis of the states of the reclosable
switch 103 and the rotation switch 104. In the illustrated

example, the device is determined to be in the tablet mode
whenthe reclosable switch is open, and the rotation switch
104 is at 180°.

[0030] FIGS. 4A to 4D show mode switching from a
power-off mode through the tablet mode. FIG. 4A shows a
power-off state where the screen display 101 is folded so as
to face the keyboard 106 and the touch-pad 108. When the
screen display 101 is opened, a view such as that shown in
FIG.4B is acquired, so that the device enters the notebook
mode. Whenthe display 101 is rotated about the reclosable
section by 180° (FIG. 4C), and the display 101 is closed
such that the surface opposite the screen faces the keyboard
106 and the touch-pad 108, the device enters the tablet mode
as shown in FIG. 4D.

[0031] FIG. 5 shows an example of processing pertaining
to switching between the notebook mode and the tablet
mode. With regard to a cursor displayed on a screen, in the
notebook mode a normal mouse cursor is displayed. In
contrast, in the tablet mode, the cursor is not displayed, so
that the user will not be distracted with parallax or time
delay, or a dedicated cursor different from that of the normal
cursor is displayed, for instance, as shown in FIG. 6A.
Displayed components, such as a mouse cursor, a button, a
menu, and a scroll bar, in the tablet mode are displayed in a
magnified manner as compared to those in the normal
notebook mode. With regard to operation modes typified in
click operation, in the notebook mode a double click is
adopted. In contrast, in the tablet mode, a single click is
chiefly adopted, because input is mainly performed by a pen
on the tablet.

[0032] Furthermore, with regard to display of a pointer
trail on the screen, in the notebook mode where input is
mainly performed by the mouse 110, cursor motion caused
by dragging of the mouse 110 is displayed as shown in FIG.
6B. In the tablet mode, a trail traced by pen input is
displayed in a form of a stroke as shown in FIG.6C.In the
notebook mode, input by the keyboard 106 and input by the
touch-pad 108 are accepted. However, in the tablet mode,
input by the keyboard 108 and input by the touch-pad 108
are not accepted. Meanwhile, in the notebook mode, input
by a pen (tablet) is not accepted, whereas such input is
accepted in the tablet mode.

[0033] Furthermore, at the time of switching from the
notebook modeto the tablet mode, software pertaining to the
tablet stays resident. In contrast, at the time of switching to
the notebook mode, the software pertaining to the tablet is
stopped. With regard to logon to the data processing device,
in the notebook mode, authentication is processed with use
of a password, in the tablet mode, authentication is pro-
cessed by input of a signature.

[0034] As described above, in the notebook mode, input
and operations are mainly performed by the keyboard 106,
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the touch-pad 108, and the mouse 110. In the tablet mode,
input and operations are mainly performed by a pen. Accord-
ingly, upon acceptance of the result determined by the mode
determination section 105, the mode controller 113 switches
a user interface to a suitable one for the mode so as to

provide the user with a suitable interface for the operation
method.

[0035] By virtue of the above configuration, operation
efficiency of the user can be enhanced.Particularly, there is
automatically performed switching to an appropriate inter-
face in the tablet mode without causing the user to perform
a special operation, and hence the user can operate the data
processing device with comfort.

Whatis claimedis:

1. A data processing device comprising:

a display integrally configured with a tablet;
a mode determination unit to determine whether or not a

current mode is an input mode employing the tablet;
and

a mode controller to switch a user interface on basis of a
result of determination of the mode determination unit.

2. The data processing device according to claim 1,
wherein the mode determination unit makes a determination

on basis of opening/closing and rotation of on the display.
3. The data processing device according to claim 1,

wherein the mode controller changes a mouse cursor dis-
played on the display.

4. The data processing device according to claim 1,
wherein the mode controller changes sizes of an item
displayed on the display.

5. A data processing device comprising:

a display integrally configured with a tablet;

an input unit;

an input controller to control input information input by
the input unit;

a mode determination unit to determine whether or not a

current mode is an input mode employing the tablet;
and

a modecontroller to switch whether or not to accept the
input information in accordance with a result of deter-
mination of the mode determination unit.

6. A data processing device comprising:

a display integrally configured with a tablet;

an input unit;
a mode determination unit to determine whether or not a

current mode is an input mode employing the tablet;
and

a mode controller to switch an operation mode to be
performed by way ofthe input unit in accordance with
a result of determination of the mode determination
unit.

7. A data processing device comprising:

a display integrally configured with a tablet;

an input unit;
a mode determination unit to determine whether or not a

current mode is an input mode employing the tablet;
and
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a mode controller to switch a mode of displaying infor-
mation input by way of the input unit in accordance
with a result of determination of the mode determina-
tion unit.

8. A data processing device comprising:

a display integrally configured with a tablet;

a mode determination unit to determine whetheror not a

current mode is an input mode employing the tablet;
and

a modecontroller to switch software to be operated on
basis of a result of determination of the mode deter-
mination unit.

9. A data processing device comprising:

a display integrally configured with a tablet;

an authenticator to logon;

a mode determination unit to determine whetheror not a

current mode is an input mode employing the tablet;
and

a mode controller to switch an authentication mode in
accordance with a result of determination of the mode
determination unit.

10. A portable device comprising:

a display integrally configured with a input in a tablet
mode;

a input unit to input in a notebook mode;

a mode determination unit to determine whether a current

modeis the notebook modeor the tablet mode; and

a modecontroller to switch a user input interface on basis
of a result of determination of the mode determination
unit.

11. The portable device according to claim 10, wherein
the mode determination unit makes a determination on basis

of opening/closing and rotation of the display.
12. The portable device according to claim 10, further

comprising:

a reclosable switch configured to detect an opening/
closing of the display; and

a rotation switch configured to detect a rotation angle of
the display, wherein

the mode determination unit makes a determination on

basis of combination of the opening/closing and the
rotation angle.

13. The portable device according to claim 10, wherein
the modecontroller changes a mouse cursor displayed on the
display.

14. The portable device according to claim 10, wherein
the mode controller changes sizes of an item displayed on
the display.

15. The portable device according to claim 10, wherein
the input unit is at least one of keyboard, touch-pad ,and
mouse; and

the input in the tablet mode is inputted by handwriting
with a pen.
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(57) ABSTRACT

An information processing apparatus includes a housing
with a top surface, a keyboard placed on the top surface of
the housing, a display unit with a front surface and a rear
surface, supported by the housing and rotated between a
closed position in which the keyboard is covered and an
open position in which the keyboard is exposed, a sensor
which senses an angle formed between the front surface of
the display unit and the top surface of the housing, and a
display device provided in the display unit to display a
screen image in one of a first orientation in which a
bottom-end portion of the screen imageis located toward the
housing and a second orientation in which a top-end portion
of the screen image is located toward the housing in accor-
dance with the angle sensed by the sensor.
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INFORMATION PROCESSING APPARATUS
HAVING FUNCTION OF CHANGING
ORIENTATION OF SCREEN IMAGE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the
benefit of priority from prior Japanese Patent Application
No. 2003-327692,filed Sep. 19, 2003, the entire contents of
which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an information
processing apparatus such as a portable computer.

[0004] 2. Description of the Related Art

[0005] Various portable computers, such as notebook per-
sonal computers and hand-held personal computers, have
recently been developed. This type of portable computer has
a housing with a keyboard on its top surface and a display
unit rotatably attached to the housing. While the display unit
is open, a user can input information using a keyboard while
seeing a display screen of the display unit.

[0006] If, however, the user orients the portable computer
to the partner who faces the user to let the partner see the
display screen, the user cannot operate the keyboard.

[0007] Pen-based computers with no keyboards, such as
PDA(Personal Digital Assistants), have also recently been
developed. Most of the pen-based computers include a
housing and a flat panel display built in the housing.

[0008] U.S. Pat. No. 5,566,098 discloses a pen-based
computer having a function of varying an orientation of a
screen image displayed on a display. In this pen-based
computer, the orientation of the screen image is varied in
response to user’s operations of mercury switches or sensing
results of the mercury switches.

[0009] The technology of the above U.S. Patent is how-
ever directed to a pen-based computer including a display
unit and a housing that are formed integrally as one com-
ponent. It does not take into consideration the control of the
orientation of a screen image in a portable computer having
a housing with a keyboard on its top surface and a display
unit rotatably attached to the housing.

BRIEF SUMMARY OF THE INVENTION

[0010] According to an embodimentof the present inven-
tion, there is provided an information processing apparatus
comprising a housing with a top surface, a keyboard placed
on the top surface of the housing, a display unit with a front
surface and a rear surface, supported by the housing and
rotated between a closed position in which the keyboard is
covered and an open position in which the keyboard is
exposed, a sensor which senses an angle formed between the
front surface of the display unit and the top surface of the
housing, and a display device provided in the display unit to
display a screen imagein oneofa first orientation in which
a bottom-end portion of the screen image is located toward
the housing and a second orientation in which a top-end
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portion of the screen imageis located toward the housing in
accordance with the angle sensed by the sensor.

[0011] According to another embodiment of the present
invention, there is provided an information processing appa-
ratus comprising a housing with a top surface, a keyboard
placed on the top surface of the housing, a display unit with
a rear surface and a front surface in which a display screen
is exposed, the display unit being supported by the housing
and set in one ofafirst style which allows the display unit
to rotate between a closed position in which the keyboardis
covered and a first open position in which the display screen
and the keyboard are exposed and a second style in which
the rear surface covers the keyboard and the display screen
is exposed, an angle sensor which senses an angle formed
between the display screen and the top surface of the
housing, an orientation sensor which sensesan orientation of
the display unit relative to force of gravity, a placement
position sensor which senses whichof thefirst style and the
second style the display unit is set in, means for varying an
orientation of a screen image displayed on the display screen
between an orientation in which a bottom-end portion of the
screen image is located toward the housing and an orienta-
tion in which a top-end portion of the screen imageis located
toward the housing in accordance with the angle sensed by
the angle sensor when the placement position sensor senses
that the display unit is set in the first style, and for varying
the orientation of the screen image to locate the top-end
portion of the screen image in a position higher than the
bottom-end portion thereof relative to the force of gravity in
accordancewith the orientation of the display unit sensed by
the orientation sensor when the placement position sensor
senses that the display unit is set in the secondstyle.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

[0012] The accompanying drawings, which are incorpo-
rated in and constitute a part of the specification, illustrate
embodiments of the invention, and together with the general
description given above and the detailed description of the
embodiments given below,serve to explain the principles of
the invention.

[0013] FIG. 1 is an external view of an information
processing apparatus according to an embodiment of the
present invention.

[0014] FIG. 2 is an external view of the information
processing apparatus shown in FIG.1, the display unit of
which rotates in a horizontal direction.

[0015] FIG.3 is a top view of the information processing
apparatus shown in FIG. 1, the display unit of which is
closed.

[0016] FIG. 4 isa rear view of the information processing
apparatus shown in FIG. 1, the display unit of which is
closed.

[0017] FIG.5 is a top view of the information processing
apparatus shown in FIG.1, which is set in a PDAstyle.

[0018] FIG.6 is a top view of the information processing
apparatus shown in FIG. 1, which turns 90 degrees to the
right in a PDAstyle.

[0019] FIG.7 is a top view of the information processing
apparatus shown in FIG. 1, which turns 180 degrees in a
PDAstyle.
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[0020] FIG.8 is a top view of the information processing
apparatus shown in FIG. 1, which turns 90 degrees to the
left in a PDAstyle.

[0021] FIG. 9 is a sketch of a PDA-style sensing switch
provided in the display unit of the information processing
apparatus shown in FIG.1.

[0022] FIG. 10 is a sketch of two sensors provided in the
display unit of the information processing apparatus shown
in FIG. 1.

[0023] FIG. 11 is an illustration of the information pro-
cessing apparatus shown in FIG. 1, which is used in a PC
style.

[0024] FIG. 12 is an illustration of the information pro-
cessing apparatus shown in FIG.1, which is used in a PDA
style.

[0025] FIG. 13 is a block diagram showing a system
configuration of the information processing apparatus
shown in FIG.1.

[0026] FIG. 14 is an illustration of a control operation for
an automatic image rotating function performed by the
information processing apparatus shown in FIG.1.

[0027] FIG. 15 is a flowchart showing an example of a
procedure for an automatic image rotating function control
operation carried out by the information processing appara-
tus shown in FIG.1.

DETAILED DESCRIPTION OF THE
INVENTION

[0028] An embodiment of the present invention will now
be described with reference to the accompanying drawings.

[0029] FIG. 1 shows an outward appearance of an infor-
mation processing apparatus according to an embodimentof
the present invention. The information processing apparatus
is implemented as a hand-held portable personal computer 1
that is much smaller than a notebook personal computer.

[0030] The portable personal computer 1 includes a com-
puter main body 11 and a display unit 12. The computer
main body 11 is configured by a thin, rectangular box-type
housing. The housing contains different electronic compo-
nents that make up a portable personal computer, such as a
CPU (Central Processing Unit), a memory, a chip set and a
hard disk drive. The housing includes a rectangular case
with an opening at the top and a cover joined to the case so
as to cover the opening of the case. A keyboard placement
area is formed on the top surface of the housing,or the top
surface of the computer main body 11. A keyboard 111 is
placed on the keyboard placement area. The keyboard 111 is
a key set including a plurality of keys (key switches) for
inputting key data to the CPU. The computer main body 11
has a pair of hinges 14 at the rear end. The hinges 14 are
parts for supporting the display unit 12.

[0031] The display unit 12 includes a thin, rectangular
display unit main body with a top-end portion 121, a
bottom-end portion 122, a right-end portion 123 and a
left-end portion 124. A flat panel display unit, e.g., an LCD
(Liquid Crystal Display) 13 is provided in the display unit
main body. The display unit 12 includes a rear surface and
a front surface in which the display screen of the LCD 13 is
exposed. The LCD 13 is mounted onthe front of the display
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unit main body suchthatits display screen can be exposed.
The display screen of the LCD 13 is located almost in the
center of the display unit 12. The LCD 13 is implemented as
a touch screen device that is capable of recognizing a
position indicated by a stylus (pen) or a user’s finger.

[0032] A support member 15 is attached to the center of
the bottom-end portion 122 of the display unit main body.
The hinges 14 support the support member 15 such that the
display unit 12 rotates around a first central axis 15a that
extends in parallel to the outer surface of the computer main
body 11. Thus, the display unit 12 is supported rotatably
between an open position (a first open position shown in
FIG. 1) in which the keyboard 111 is exposed and a closed
position in which the keyboard 111 is covered. In the open
position, the front of the display unit main body cover the
entire top surface of the computer main body 11 and the
display screen of the LCD 13 are exposed. In the closed
position, the front of the display unit main body covers the
entire top surface of the computer main body 11.

[0033] The support member 15 supports the display unit
main body such that the display unit 12 rotates around a
second central axis 155 that extendsto the display unit main
body from the support member 15 in a direction perpen-
dicularto the first central axis 15a. Thus, the display unit 12
can rotate 360 degrees around the second central axis 155 in
a horizontal direction with respect to the outer surface of the
computer main body 11, as illustrated in FIG. 2. The display
unit 12 rotates 180 degrees around the second central axis
15b in a horizontal direction (the front and rear surfaces of
the display unit main body change places) and then is set in
the closed position, with the result that it can be placed in the
second open position as shownin FIG.5. In the second open
position, the display screen of the LCD 13 is exposed and the
rear surface (back) of the display unit main body covers the
entire top surface of the computer main body 11.

[0034] When the display unit 12 is set in the first open
position (FIG.1), a user can use the computer 1 in the same
style as that of a normal notebook personal computer
(referred to as a PC style). In this PC style, the user can
operate the keyboard 111 while seeing the display screen of
the LCD 13. On the other hand, whenthe display unit 12 is
set in the second open position (FIG.5), the user can use the
computer 1 in the same style as that of normal PDA
(Personal Digital Associates) with a main body anda display
unit built in the main body (hereinafter referred to as a PDA
style). In this PDA style, the user can input information with
the stylus or operate various key switches provided on the
display unit main body.

[0035] As shown in FIG. 1, a pair of key switches 112,
another pair of key switches 113 and a key switch 114 are
arranged on the rightfrontof the display unit main body. The
key switches 112 are, for example, push button switches
serving as zoom keys for scaling an image (screen image)
such as text and graphics displayed on the display screen of
the LCD 13. The key switches 113 are, for example, push
button switches serving as keys for starting a specific
application program. The key switch 114 is a cross key
switch including four arrow keys indicating four directions
of up, down,right and left. The key switch 114 has a touch
panel 115 serving as a pointing device in its inside area.

[0036] Further, a pair of key switches 116 and a key switch
117 are arranged on the left front of the display unit main

HP Inc. - Exhibit 1005 - Page 5279



HP Inc. - Exhibit 1005 - Page 5280

US 2005/0062715 Al

body. The key switches 116 are, for example, push button
switches serving as a right button (cancel key) andaleft
button (enter key) of the pointing device. The key switch 117
is a push button switch serving as an inhibit switch for
inhibiting an automatic image rotating function from being
fulfilled to automatically vary the orientation of an image
displayed on the display screen of the LCD 13. The auto-
matic image rotating function is usedto align the orientation
of the image with a correct one relative to the force of
gravity. When the inhibit switch 17 turns on, it outputs an
event signal (e.g., signal of logic level “1”) indicative of
inhibition of the automatic image rotating function. While
the inhibit switch 117 is in on state, the orientation of the
image displayed on the display screen of the LCD 13 is not
varied whichever orientation the display unit main body
rotates relative to the force of gravity. On the other hand,
when the inhibit switch 117 turns off, it outputs an event
signal (e.g., signal of logic level “O”) indicative of permis-
sion to perform the automatic image rotating function. While
the inhibit switch 117 is in off state, when the display unit
main body rotates relative to the force of gravity, the
orientation of the image displayed on the display screen of
the LCD 13 automatically varies, thus the orientation of the
image is aligned with a correct orientation relative to the
force of gravity.

[0037] FIG. 3 is a top view of the computer 1 whose
display unit main body is located in the closed position.
FIG.4 is a rear view of the computer 1 shown in FIG.3.

[0038] Referring to FIG. 4, two key switches 118 and 119
are arranged on the back of the computer main body 11. The
key switch 118 is a push button switch provided on the
right-end portion of the back of the computer main body 11
when viewed from the front of the body 11. It is referred to
as an R (right) button switch hereinafter. The key switch 119
is a push button switch provided on the left-end portion of
the back of the computer main body 11 when viewed from
the front of the body 11. It is referred to as an L (left) button
hereinafter.

[0039] Any given function can programmably be assigned
to each of the R and L button switches 118 and 119. In the

computer 1, the R and L button switches 118 and 119 serve
as key switches for inputting given key data (key code) to
the CPU,like the key switches of the keyboard 111. The R
and L button switches 118 and 119 are exposed regardless of
whether the computer 1 is used in a PC style or a PDAstyle.
In either case, a user can operate both the R and L button
switches 118 and 119.

[0040] The PC style includes a style in which a user puts
the computer 1 on a desk or a user’s lap and a style in which
a user supports the computer 1 with both hands. In the
formerstyle, the user can perform a touch-typing operation
with both hands. In the latter style as shown in FIG. 11,
however, the user has to operate the keyboard 111 chiefly
with thumbs. In the PC style, therefore, it is desirable to use
both the R and L button switches 118 and 119 as key
switches for assisting a user in operating the keyboard 111.

[0041] The R and L button switches 118 and 119 are
provided on the back of the computer main body 11 as
described above. A user can thus operate the keyboard 111
with thumbs while supporting the computer 1 with both
hands as shown in FIG. 11 and simultaneously operate the
R button switch 118 with, e.g., the right forefinger or the L
button switch 119 with, e.g., the left forefinger.
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[0042] For example, it is favorable that key data corre-
sponding to an auxiliary key used in combination with other
keys be assigned to each of the R and L button switches 118
and 119. The keyboard 111 includes a plurality of alphabet
keys and a plurality of auxiliary keys (e.g., [Shift] key, [Ctrl]
key, [Alt] key). The auxiliary keys are used in combination
with (depressed simultaneously with) one or more keys such
as the alphabet keys. In the present embodiment, for
example, the R button switch 118 serves as a switch for
inputting key data corresponding to the [Shift] key, and the
L button switch 119 serves as a switch for inputting key data
correspondingto the [Ctrl] key. Thus, a user can easily input
key data corresponding to the alphabet keys and key data
corresponding to the [Shift] key or [Ctrl] key at the same
time when he or she performs a typing operation while
supporting the computer 1 with both hands.

[0043] Another example of favorable key data to be
assigned to the R and L button switches 118 and 119
correspondsto an arrow key. The keyboard 111 includes four
arrow keys ([f] key, [|] key, [-] key and [ss] key)
corresponding to four directions of up, down,right andleft.
The [1] key is an up arrow key for moving up a pointing
position on the display screen of the LCD 13,and the [| ] key
is a downarrow key for moving down a pointing position on
the display screen of the LCD 13. If key data corresponding
to the [| ] and [t ] keys are assigned to their respective R and
L button switches 118 and 119, they can serve as switches
for inputting the key data corresponding to the [|] and [ft]
keys. Consequently, a user can move a pointing position up
and down on the display screen and scroll an image dis-
played thereon up and down by operating the R button
switch 118 with the right forefinger and operating the L
button switch 119 with the left forefinger while supporting
the computer 1 with both hands.

[0044] Using dedicated utility programs, a user can pre-
viously designate which of the auxiliary keys and the arrow
keys are assigned to the R and L button switches 118 and
119.

[0045] A user can operate both the R and L button
switches 118 and 119 in the PDA style as well as in the PC
style, as shown in FIG. 12. In the PDA style, the user
performs an input operation chiefly with a stylus (pen)
because he or she cannot operate the keyboard 11 (the
keyboard 111 is covered with the rear surface of the display
unit 12). It is therefore favorable that the R and L button
switches 118 and 119 be used not for inputting key data to
assist a user in operating the keyboard 111 butfor assisting
a user in performing an input operation with a stylus. In the
PDAstyle, the R button switch 118 serves as a switch for
inputting key data corresponding to the left button of the
pointing device or key data correspondingto the [Enter] key,
and the L button switch 119 serves as a switch for inputting
key data corresponding to the right button of the pointing
device or key data corresponding to the [Esc] key.

[0046] The computer 1 has a key assignment changing
function of automatically changing a function assigned to
each of the R and L button switches 118 and 119 according
to which of the PC style and the PDA style is used for the
computer 1. With this function, a key that conformsto a style
to use the computer 1 can be assigned to each of the R and
L button switches 118 and 119.

[0047] There now follows an explanation of an automatic
image rotating function.
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[0048] In the PC style (FIG. 1), a screen image such as
text and graphicsis set to the orientation (first orientation) in
which the bottom-endportion of the screen imageis located
toward the computer main body 11, more specifically, the
top-end portion of the screen image is located toward the
top-end portion 121 of the display unit main body and the
bottom-end portion of the screen imageis located toward the
bottom-end portion 122 of the display unit main body. The
orientation of the screen image corresponds to that of a
default of the image in the PC style.

[0049] When the display unit 12 opens 180 degrees or
more from the closed position on the top surface of the
computer main body 11 relative to the first central axis 15a,
the screen image automatically rotates 180 degrees relative
to the orientation of a default and its orientation is changed
to an orientation (second orientation) in which the top-end
portion of the screen image is located toward the computer
main body 11 and, more specifically, the top-end portion of
the screen image is located toward the bottom-end portion
122 of the display unit main body and the bottom-end
portion of the screen image is located toward the top-end
portion 121 of the display unit main body. Thus, a user can
present the screen image to the partner who faces the user in
a correct orientation while maintaining the keyboard 11 inits
operable state, with the result that he or she can make a
presentation or the like with efficiency.

[0050] In the PDA style (FIG.5), the computer 1 is used
in such a mannerthatthe left-end portion 124 of the display
unit main body is located above and the right-end portion
123 thereof is located below relative to the force of gravity.
Thus, the orientation of the screen imageis so controlled that
the top-end portion of the screen imageis located toward the
left-end portion 124 of the display unit main body and the
bottom-end portion of the screen imageis located toward the
right-end portion 123 of the display unit main body. The
orientation of the screen image corresponds to that of a
default of the image in the PDAstyle. The aspectratio of the
display screen is changed from the aspectratio (e.g., length-
:wide=3:4) corresponding to a horizontally oriented screen
used in the PC style to the aspect ratio (e.g., length:wide=
4:3) corresponding to a vertically oriented screen.

[0051] In the PDAstyle, the computer 1 is able to rotate
in different orientations relative to the force of gravity
(FIGS.5 to 8).

[0052] FIG. 6 illustrates the computer 1 in which the
bottom-end portion 122 of the display unit main body is
located above and the top-end portion 121 thereof is located
belowrelative to the force of gravity. A screen imagerotates
90 degreesto the left relative to the orientation of a default
of the image in the PDAstyle such that the top-end portion
of the screen imageis located toward the bottom-end portion
122 of the display unit main body and the bottom-end
portion of the screen image is located toward the top-end
portion 121 of the display unit main. The screen image is
displayed in the aspectratio (e.g., length:width=3:4) corre-
sponding to the horizontally oriented screen.

[0053] FIG. 7 illustrates the computer 1 in which the
right-end portion 123 of the display unit main body is
located above and the left-end portion 124 thereofis located
belowrelative to the force of gravity. A screen imagerotates
180 degrees relative to the orientation of a default of the
image in the PDA style such that the top-end portion of the
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screen image is located toward the nght-end portion 123 of
the display unit main body andthe bottom-end portion of the
screen image is located toward the left-end portion 124 of
the display unit main body.

[0054] FIG. 8 illustrates the computer 1 in which the
top-end portion 121 of the display unit main bodyis located
above and the bottom-end portion 122 thereof is located
below relative to the force of gravity. A screen imagerotates
90 degreesto the right relative to the orientation of a default
of the image in the PDAstyle such that the top-end portion
of the screen image is located toward the top-end portion
121 of the display unit main body and the bottom-end
portion of the screen imageis located toward the bottom-end
portion 122 of the display unit main body. The screen image
is displayed in the aspect ratio (e.g., length:width=3:4)
corresponding to the horizontally oriented screen.

[0055] While the computer 1 is operating in the PDAstyle,
the automatic image rotating function is performed to sense
whichofthe orientations shownin FIGS.5 to 8 the computer
1 is located in relative to the force of the gravity and
automatically change the orientation of an image such that
it can correctly be aligned with that of the force of gravity
in accordance with the results of the sensing.

[0056] The way to detect which of the PC style and the
PDAstyle corresponds to the present style of the computer
1 will be described with reference to FIG. 9.

[0057] FIG.9 illustrates the display unit 12 that opens 180
degrees or more from the top surface of the computer main
body 11 with regardto thefirst central axis 15a. The display
unit 12 has a PDA style sensing switch 201 on its rear
surface. The PDAstyle sensing switch 201 is a mechanical
switch for detecting which of the PC style and the PDAstyle
correspondsto the present style of the computer 1. When the
rear surface of the display unit 12 is placed on the top surface
of the computer main body 11, the PDAstyle sensing switch
201 contacts a projection 20 formed on the top surface of the
computer main body 11 and thus turns on. When the switch
201 turns on, it outputs a sensing signal of logic level “1”
indicating that the present style of the computer 1 is a PDA
style. When the switch 201 turns off, it outputs a sensing
signal of logic level “O” indicating that the present style of
the computer 1 is a PC style.

[0058] Referring to FIG. 10, the main body ofthe display
unit 12 is supported by the support member 15 suchthatit
can be rotated on the second central axis 15b by a shaft 151
protruded from the support member 15. The display unit
main body contains a rotation angle sensor 202 and a gravity
sensor 203. The rotation angle sensor 202 senses whether an
angle formed betweenthe front surface of the display unit 12
and the top surface of the computer main body 11is greater
than a specific angle by the rotation angle of the support
member 15 that rotates aroundthe first central axis 15a. For

example, the sensor 202 senses whether or not the angle is
180 degrees or greater. The sensor 202 can be provided in
the computer main body 11. Also, the sensor 202 can be
replaced with a mechanical switch that is turned on by a
projection formed on the support member 15 when the
display unit 12 rotates on thefirst central axis 15a and opens
180 degrees or more from the top surface of the computer
main body 11.

[0059] The gravity sensor 203 is a sensor for sensing
which orientation the display unit main body is located in
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relative to the orientation of the force of gravity. For
example, the sensor 203 is implemented as a gradient sensor
for sensing the gradient of the display unit main body in
two-dimensional directions X and Y. The gravity sensor 203
senses the gradient in the direction X to output a sensing
signal (X) indicative of which of the right-end portion 123
and left-end portion 124 of the display unit 12 is located
belowrelative to the force of gravity. The gravity sensor 203
senses the gradient in the direction Y to output a sensing
signal (Y) indicative of which ofthe top-end portion 121 and
bottom-end portion 122 of the display unit 12 is located
belowrelative to the force of gravity. The gravity sensor 203
thus senses which of the orientations shown in FIGS. 5 to 8

the computer 1 is located in relative to the force of gravity.

[0060] The gravity sensor 203 can also sense whether or
not an angle formed betweenthe front surface of the display
unit 12 and the top surface of the computer main body 11 is
180 degrees or greater. When the angle exceeds 180 degrees,
the gravity sensor 203 sensesthat the top-end portion 121 of
the display unit 12 is located lower than the bottom-end
portion 122 thereof relative to the force of gravity.

[0061] However, the orientation of the display unit 12 is
unstable relative to the force of gravity when a user holds the
computer 1 with hands.It is thus desirable to use the rotation
angle sensor 202 made up of mechanical switches and the
like in order to sense an angle formed between the front
surface of the display unit 12 and the top surface of the
computer main body 11.

[0062] A system configuration of the computer 1 will be
described with reference to FIG. 13.

[0063] The computer main body 11 includes a CPU 211,
a system controller 212, a main memory 213, an I/O
controller 214, a hard disk drive (HDD) 215, an audio
controller 216, a BIOS-ROM 217, an embedded controller/
keyboard controller IC (EC/KBC) 218, and a card controller
219, as illustrated in FIG. 13.

[0064] The CPU 211 is a processor for controlling an
operation of the computer 1 and executes various application
programsand an operating system whichare loaded into the
main memory 213 from the HDD 215. The CPU 211 also
executes a BIOS (Basic Input Output System) stored in the
BIOS-ROM 217. The BIOS is a program for controlling
hardware that makes up the computer 1. The BIOS has a
function of controlling an automatic imagerotating function.

[0065] The system controller 212 is a bridge device to
connect the CPU 211 and I/O controller 214 and includes a

memory controller for controlling the main memory 213 and
a display controller for controlling the LCD 13. The I/O
controller 214 performs communications with respective
devices connected to the I/O controller 214 under the control
of the CPU 211. The I/O controller 214 includes a USB

(Universal Serial Bus) host controller. The USB host con-
troller controls a USB device connected to a USB connector

provided on the computer main body 11.

[0066] The audio controller 216 carries out a voice input
operation for inputting a voice signal through a microphone
and an audio playback operation for outputting an audio
signal from a speaker under the control of the CPU 211. The
EC/KBC 218 includes a one-chip microcomputer and is
connected to the keyboard 111, touch pad 115 and button
group 200 to sense their operations. The button group 200
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includes the foregoing key switches 112, 113, 114, 116, 117,
118 and 119. The EC/KBC 218is electrically connected to
the PDA style sensing switch 201, rotation angle sensor 202
and gravity sensor 203.

[0067] Under the control of the CPU 211, the card con-
troller 219 controls various cards such as a memorycard and
a communication card, which are inserted into a card slot
provided in the computer main body 11.

[0068] A description of how the BIOS controls the auto-
matic image rotating function will be made with reference to
FIG. 14.

[0069] The BIOS 301 acquires the values of outputsignals
of the PDA style sensing switch 201, rotation angle sensor
202, gravity sensor 203 and inhibit switch 117 via the
EC/KBC 218,bypolling a register in the EC/KBC 218or by
using of interrupt signal from the EC/KBC 218 to CPU 211.

[0070] When the computer 1 is used in the PC style, the
BIOS 301 performs control to change the orientation of a
screen image in response to a signal from the rotation angle
sensor 202. When the computer 1 is used in the PDAstyle,
the BIOS 301 performs control to change the orientation of
a screen image in response to a signal from the gravity
sensor 203. The BIOS 301 informs a display driver 303 of
the orientation of the screen image to be displayed on the
LCD13 and the aspectratio of the screen image through an
operating system (OS) 302. The display driver 303 performs
an operation for rotating a screen image displayed on the
LCD 13 anda scaling operation for varying the aspect ratio
in response to an instruction from the BIOS 301.

[0071] The display driver 303 sets the orientation of the
screen image displayed on the LCD 13 in any one of four
orientations (a), (b), (c) and (d) shown in FIG. 14 in
response to an instruction from the BIOS 301.

[0072] An operation of controlling the automatic image
rotating function by the BIOS 301 will be described with
reference to the flowchart shown in FIG. 15.

[0073] The BIOS 301 refers to a value of a sensing signal
from the PDAstyle sensing switch 201 through the EC/KBC
218 to determine whetherthe display unit 12 is located in the
first open position or the second open position. In other
words, the BIOS 301 determines whether the computer 1 is
used in the PC style or the PDA style (step S111).

[0074] Ifa value of the sensing signal from the switch 201
is “0,” the BIOS 301 determines that the display unit 12 is
located in the first open position or the computer 1 is used
in the PC style. The BIOS 301 refers to a value of a sensing
signal from the rotation angle sensor 202 through the
EC/KBC 218 to determine whether an angle formed
betweenthe front surface of the display unit 12 on which the
display screen of the LCD 13 is placed and the top surface
of the computer main body 11is greater than a specific angle
that is predetermined. More specifically, the BIOS 301
determines whetheror not the angle is 180 degreesor greater
(step $113). If the angle is smaller than 180 degrees (NO in
step S113), the BIOS 301 controls the display driver 303
such that the orientation of the screen imageis set in that of
a default (corresponding to (a) in FIG. 14) in the PC style
(step S114). If the angle is 180 degrees or greater (YES in
step $113), the BIOS 301 controls the display driver 303 to
display the screen imagein the orientation (corresponding to
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(b) in FIG. 14) in which the screen image rotates 180
degrees relative to the orientation of a default in the PC style
(step S115).

[0075] The BIOS 301 periodically refers to a value of a
sensing signal from the rotation angle sensor 202 via the
EC/KBC 218. In the PC style, therefore, when an angle
formed between the front surface of the display unit 12 and
the top surface of the computer main body 11 changes from
smaller than 180 degrees to not smaller than 180 degrees, the
orientation of the screen image automatically changes from
that of a default in the PC style to the orientation in which
the screen image rotates 180 degreesrelative to the orien-
tation of the default. After that, when the angle changes from
not smaller than 180 degrees to smaller than 180 degrees, the
orientation of the screen image returnsto that of the default
in the PC style.

[0076] Ifa value of the sensing signal from the switch 201
is “1,” the BIOS 301 determines that the display unit 12 is
located in the second openposition or the computer1 is used
in the PDA style. The BIOS 301 controls the display driver
303 to set the orientation of a screen image in that of a
default (corresponding to (c) in FIG. 14) in the PDAstyle
(step S116). Then, the BIOS 301 determines whether the
inhibit switch 117 turns on through the EC/KBC 218. In
other words, the BIOS 301 determines whether the inhibit
switch 117 outputs an event signal indicative of inhibition of
performanceof the automatic rotating function (step S117).

[0077] If the inhibit switch 117 turns off or the automatic
imagerotating function is permitted to be performed (NO in
step S117), the BIOS 301refers to a gradient sensing signal
(X, Y) from the gravity sensor 203 via the EC/KBC 218 and
senses an orientation of the display unit 12 relative to the
force of gravity (step S118). In accordance with the sensing
result, the BIOS 301 performs an operation to change the
orientation of the screen image automatically to be aligned
with the force of gravity correctly (step S119). In step S119,
the BIOS 301 determines whether the orientation of the

display unit 12 is changedrelative to the force of gravity. If
the orientation is changed, the BIOS 301 controls the display
driver 303 to align the orientation of the screen image with
the force of gravity correctly. In the PDAstyle, therefore, the
screen image is automatically set in one of four orientations
(a) to (d) shownin FIG. 14.

[0078] While the inhibit switch 117 turns on or the auto-
matic image rotating function is inhibited from being per-
formed (YES in step S117), the BIOS 301 executes neither
of steps $118 and S119. Thus, the orientation of the screen
image is maintainedin the orientation of a default set in step
$116 or that set in step $119 immediately before the inhibit
switch 117 turns on.

[0079] Consequently, according to the embodiment of the
present invention, a screen image is rotated in conformity
with each of the PC style and the PDAstyle.

[0080] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the
invention in its broader aspects is not limited to the specific
details and representative embodiments shown and
described herein. Accordingly, various modifications may be
made without departing from the spirit or scope of the
general inventive concept as defined by the appended claims
and their equivalents.
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Whatis claimedis:

1. An information processing apparatus comprising:

a housing with a top surface;

a keyboard placed on the top surface of the housing;

a display unit with a front surface and a rear surface,
supported by the housing and rotated between a closed
position in which the keyboard is covered and an open
position in which the keyboard is exposed;

a sensor which senses an angle formed between the front
surface of the display unit and the top surface of the
housing; and

a display device provided in the display unit to display a
screen image in oneofa first orientation in which a
bottom-end portion of the screen image is located
toward the housing and a second orientation in which
a top-end portion of the screen imageis located toward
the housing in accordance with the angle sensed by thesensor.

2. The information processing apparatus according to
claim 1, wherein the sensor includes a switch which senses
whether the angle is greater than a specific angle.

3. The information processing apparatus according to
claim 1, wherein the display device displays the screen
imagein thefirst orientation when the angle sensed by the
sensoris not greater than the specific angle and displays the
screen image in the second orientation when the angle
sensed by the sensor is greater than the specific angle.

4. The information processing apparatus according to
claim 1, wherein the display unit is supported by the housing
rotatably between the closed position and the open position
around a central axis parallel to the top surface of the
housing.

5. The information processing apparatus according to
claim 1, wherein the display unit has a top-end portion and
a bottom-end portion supported by the housing, and the
sensor is provided in the display unit to sense which of the
top-end portion of the display is unit and the bottom-end
portion thereof is located below relative to force of gravity.

6. The information processing apparatus according to
claim 1, wherein the display unit is supported by the housing
rotatably between the closed position and the open position
around a central axis parallel to the top surface of the
housing, and the apparatus further comprises:

a placementposition sensor which senses whetherdisplay
unit is located in a position wherethe rear surface of the
display unit covers the top surface of the housing and
the front surface of the display unit is exposed;

an orientation sensor which senses an orientation of the

display unit relative to force of gravity; and

means for changing an orientation of the screen image
displayed on the display device in accordance with the
orientation of the display unit relative to the force of
gravity sensed by the orientation sensor when the
placement position sensor senses that the rear surface
of the display unit covers the top surface of the housing
and the front surface of the display unit is exposed.

7. The information processing apparatus according to
claim 6, further comprising a switch which issues an event
signal to inhibit the orientation of the screen image from
being changed.
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8. The information processing apparatus according to
claim 7, wherein the switch includes a push button switch.

9. The information processing apparatus according to
claim 6, wherein the display unit has a top-end portion, a
bottom-end portion supported by the housing, a right-end
portion, and a left-end portion, and the orientation sensor
outputs a sensing signal indicative of which of the top-end
portion of the display unit and the bottom-end portion
thereof is located below relative to force of gravity and a
sensing signal indicative of whichofthe right-end portion of
the display unit and the left-end portion thereof is located
below relative to the force of gravity.

10. The information processing apparatus according to
claim 6, wherein the apparatus further comprises a switch
which issues an event signal to inhibit the orientation of the
screen image from being changed, and an orientation of the
screen image formed immediately before the event signalis
issued is maintained during issuance of the event signal.

11. An information processing apparatus comprising:

a housing with a top surface;

a keyboard placed on the top surface of the housing;

a display unit with a rear surface and a front surface in
which a display screen is exposed, the display unit
being supported by the housing andset in oneofa first
style which allows the display unit to rotate between a
closed position in which the keyboard is covered and a
first open position in which the display screen and the
keyboard are exposed and a second style in which the
rear surface covers the keyboard and the display screen
is exposed;

an angle sensor which senses an angle formed between
the display screen and the top surface of the housing;
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an orientation sensor which senses an orientation of the

display unit relative to force of gravity;

a placement position sensor which senses which of the
first style and the second style the display unit is set in;

means for varying an orientation of a screen image
displayed on the display screen between an orientation
in which a bottom-end portion of the screen image is
located toward the housing and an orientation in which
a top-end portion of the screen imageis located toward
the housing in accordance with the angle sensed by the
angle sensor when the placementposition sensor senses
that the display unit is set in the first style, and for
varying the orientation of the screen imageto locate the
top-end portion of the screen imagein a position higher
than the bottom-end portion thereofrelative to the force
of gravity in accordance with the orientation of the
display unit sensed by the orientation sensor when the
placementposition sensor sensesthat the display unit is
set in the secondstyle.

12. The information processing apparatus according to
claim 11, wherein the display unit is supported by the
housing rotatably arounda first central axisthat is parallel to
the top surface of the housing and a second central axis that
is perpendicular to the first central axis.

13. The information processing apparatus according to
claim 11, further comprising a switch which issues an event
signal to inhibit the screen image from varying in orientation
when the display unit is set in the secondstyle.
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1. A double hinge device, comprising: a fixing piece for fixing a double hinge structure: a
plurality ofpivoting pieces for connecting a display screen and an operating surface and rotating
the same; and a plurality ofpivots pivotally connected to the pivoting pieces and the fixing piece.

2. The double hinge device according to claim 1, wherein a numberofthe fixing pieces may be
plural.

3. The double hinge device according to claim 2, wherein a numberofthe plural fixing pieces
is two.

4. The double hinge device according to claim 1, wherein a numberofthe plural pivots is two.

5. The double hinge device according to claim 1, wherein a numberofthe plural pivoting pieces
is two.

6. The dual hinge device according to claim 1, wherein a numberofthe plural pivoting pieces
is three.

7. The double hinge device according to claim |, wherein a numberofthe plural pivoting pieces
is four.

8.The double hinge device according to claim 1, wherein the fixing piece is further provided
with a plurality of locking holes for locking screws.

9.The double hinge device according to claim 1, wherein the pivoting pieces are further
provided with a plurality of locking holes for locking screws.

10.The double hinge device according to claim 1, wherein a display screen of an electronic
product having a liftable cover uses the double hinge structure to be pivotally connected to a
body of the product in a rotatable manner; the display screen and an operating surface are
equipped to rotate at a 360-degreeangle: the product is enabled to be viewed at various angles;
and any surface of the product may serve as a support.

11. An electronic product having a liftable cove, comprising: a display screen for viewing; an
operating surface for setting desired functions: and a double hinge structure respectively
connected to the display screen and the operating surface, wherein the display screen and the
operating surface are equippedto rotate at a 360-degree angle.

12. The electronic product having a liftable cove according to claim 11, wherein the double
hinge structure comprises: a fixing piece for fixing a double hinge structure; a plurality of
pivoting pieces for connecting the display screen and the operating surface and for rotating the
same; and a plurality of pivots pivotally connected to the pivoting pieces and the fixing piece.

13. The electronic product having a liftable cover according to claim 12, wherein a numberof
the fixing pieces may beplural.
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14. The electronic product having a liftable cover according to claim 13, wherein a numberof
the plural fixing pieces is two.

15. The electronic product having a liftable cover according to claim 12, wherein a numberof
the plural pivots is two.

16. The electronic product having a liftable cover according to claim 12, wherein a numberof
the plural pivoting pieces is two.

aA

17. The electronic product having a liftable cover according to claim 12, wherein a numberof
the plural pivoting pieces1s three.

18. The electronic product having a liftable cover according to claim 12, wherein a number of
10 the plural pivoting pieces is four.

19. The electronic product having a liftable cover according to claim 12, wherein the fixing
piece and the pivoting pieces are further provided with a plurality of locking holes for locking
screws.

20. The electronic product having a liftable cover according to claim 11, wherein the display
15 screen is pivotally connected to a bodyof the product through the double hinge structure in a

rotatable manner; the product is enabled to be viewed at various angles; and anysurface of the
product may serve as a support.
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DOUBLE HINGE DEVICE

TECHNICAL FIELD

The present utility model relates to a double hinge structure for an electronic product having

a liftable cover (such as a notebook computer, a portable video player, a mobile phone, a personal

digital assistant or a digital camera having a liftable screen).

BACKGROUND

Nowadays, the electronic products having liftable covers, such as laptops, portable video

players, mobile phones, personal digital assistants, or digital cameras having liftable screens, use

a hinge such that opening and closing positions formed between a product body and a display

screen are made possible. As shown in FIG.1, a hinge used byexisting electronic products having

liftable covers is shown. As shown in FIG. 2 and FIG. 3, when the display screen and the product

body form a closing position, the occupied space can be reduced, making it convenient to carry by

users. As shown in FIG. 4, when the display screen is in an opened position, a user may make

appropriate operations through buttons set on the product body, and desired results may be

obtained or confirmed using the display screen. However, looking at existing general electronic

products having liftable covers, the design thereof may offer a rotation at 180 degrees at most.

Referring to FIG. 5 and FIG.6, for users, there are still limitations to some degrees . Therefore,

the present utility model provides a double hinge structure that enables a rotation at 360 degrees,

which can be applied to the existing general electronic products having liftable covers, thereby

bringing these products more variable functions with the space moreeffectively used.

SUMMARY

An objective of the present utility model is to provide a double hinge structure that enables a

rotation at 360 degrees, which enables the related electronic products having liftable covers to be

equipped with more variable functions with the space more effectively used.

The objective of the present utilty model is achieved as follows: a double hinge device is

provided, comprising a fixing piece for fixing a double hingestructure; a plurality of pivoting

pieces for connecting a display screen and an operating surface and rotating the same ; and a

plurality of pivots pivotally connected to the pivoting pieces and the fixing piece.

The present utility model further provides an electronic product having a liftable cover,

comprising: a display screen for viewing; an operating surface for setting desired functions; and a

double hinge structure respectively connected to the display screen and the operating surface,

wherein the display screen and the operating surface are equipped to rotate at a 360-degree angle.
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According to the double hinge structure for the electronic products having liftable covers provided

by the present utility model, the present utility model enables a rotation at 360 degrees, thus breaking

the limitation of and differs from the current electronic products having liftable covers in which only

a 180-degree rotation at most is posstble. When a display screen of an electronic product having a

5 liftable cover is pivotally connected to the product body using the double hinge structure provided by

the present utility model, the display screen is equipped with the function of rotating by 360 degrees,

thus making the product having the following the advantages: the viewing angle is more adaptable;

any surface mayserve as a support, which provides the most space-saving viewing mode; and whenit

is completely flipped to the other side (rotaung by 360 degrees), a user may freely change the cover

10 surface at any time and the key operating surface maystill be used.

BRIEF DESCRIPTION OF DRAWINGS

FIG. | is a three-dimensional diagram of a hinge used byexisting electronic products having

liftable covers;

FIG. ? is a three-dimensional diagram when anelectronic product having a lifiable cover using

15 the existing hinge is in a closed position;

FIG. 3 is a side view when an electronic product having a liftable cover using the existing hinge

is in a closed position,

FIG. 4 is a three-dimensional diagram when anelectronic product having a liftable cover using

the existing hinge is in an opened position;

20 FIG. 5 is a side view when an electronic product having a liftable cover using the existing hinge

is In an opened position at 180 degrees;

FIG.6 is a side view when an electronic product having a liftable cover using the existing hinge

is in an opened position at 180 degrees;

FIG. 7 is a three-dimensional diagram of one of double hinge structures provided bythe present

25 utility model;

FIG. 8 shows a schematic plane viewand side view of mounting portions and a hinge shell;

FIG. 9 is a schematic side viewof a display screen and an operating surface in a folded position;

FIG. 10 is a schematic side view whena display screen is unfolded by 180 degrees;

FIG. 11 is another schematic side view when a display screen is unfolded by 180 degrees;

30 FIG. 12 is a schematic side view whena displayscreen is unfolded by 360 degrees:

FIG. 13 is a three-dimensional diagramof an electronic product having a liftable cover using the

double hinge structure in FIG. 7;

FIG. 14 is a three-dimensional diagram showing another mode of the double hinge structure

according to the present utility model;

35 FIG. 15 is a three-dimensional diagram of an electronic product having a liftable cover using the

double hinge structure in FIG. 14;

FIG. 16 is a three-dimensional diagram showing another mode of the double hinge structure

according to the present utility model;

FIG. 17 is a three-dimensional diagramof an electronic product having a liftable cover using the

40 double hinge structure in FIG. 16;

FIG. 18 is a schematic three-dimensional diagram of one viewing angle of an electronic product

having a liftable cover using the double hinge structure according to the present utility model,

FIG. 19 is a schematic three-dimensional diagram of one viewing angle of an electronic product

having a liftable cover using the double hinge structure according to the present utility model;

5
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FIG. 20 is a schematic three-dimensional diagram of one viewing angle of an electronic product

having a liftable cover using the double hinge structure according to the present utility model; and

FIG. 21 is a schematic three-dimensional diagram of one viewing angle of an electronic

product having a liftable cover using the double hinge structure according to the present utility
5 model.

DETAILED DESCRIPTION OF EMBODIMENTS

Embodiments of the present utility model described beloware related to a portable video

player. However, the present utility model is applicable to all electronic products having liftable

covers, including notebook computers (NOTEBOOK), mobile phones, personaldigital assistants
10 (PDA)or digital cameras havingliftable screens.

As shown in FIG.4, an electronic product havingaliftable cover 9 is provided with a display

screen 91 and an operating surface 92. A user makes appropriate operations through the operating

surface 92, and the desired results are obtained or confirmed using the display screen 91. As shown

in FIG. 7, one of double hingestructures is provided by the present utility model. A double hinge

15 structure 8 is provided with pivots 81 and 82; pivoting pieces 83, 84, 85, and 86; and a fixing piece

87. The pivoting pieces 83, 84, 85, and 86 and the fixing piece 87 are pivotally connected to the

pivots 81 and 82. The numberofthe pivoting pieces and the fixing piece may vary with different

double hinge structures, depending on applications thereof. As shown in FIG.8,after the locking

holes of the pivoting pieces 83, 84, 85, and 86 are aligned with the locking holes of the mounting

20 portions 95, 97, 96, and 94 and then locked with screws, the display screen 91 and the operating

surface 92 are then connected. After the locking holes of the fixing piece 87 are aligned with the

locking holes of the hinge shell 93, screws are used to lock the same.

As shownin FIG. 9, when the display screen 91 and the operating surface 92 are connected

together in the above-mentioned mannerby using the double hingestructure 8, underthe effect of

25 the double hinge structure 8, the display screen 91 can be turned downwards(C direction) toward

the operating surface 92 andthe two are interposed;at this time,the display screen 91 is positioned

on the operating surface 92. The pivoting pieces 83, 84, 85, and 86 are parallel to each other

towards the left (A direction), and the pivoting pieces 83 and 86 are positioned on the pivoting
pieces 84 and 85. Whenthe display screen 91 is turned by 180 degrees to the position shown in

30 FIG. 10, the display screen 91 faces upwards (D direction) and is positioned to the right (B

direction) of the operating surface 92 and on the operating surface 92. The pivoting pieces 83 and

86 face rightwards (B direction); the pivoting pieces 84 and 85 face leftwards (A direction), and

the pivoting pieces 83 and 86 are positioned on the pivoting pieces 84 and 85. When the display

screen 91 is turned to, for example, the position shown in FIG. 11, the display screen 91 faces

35 upwards (D direction} and is positioned to the right (B direction) of the operating surface 92 and

belowthe operating surface 92. The pivoting pieces 83 and 86 face rightwards (B direction); the

pivoting pieces 84 and 85 face leftwards (A direction), and the pivoting pieces 83 and 86 are

positioned belowthe pivoting pieces 84 and 85. When the display screen 91 is further turned to,

for example, the position shownin FIG. 12, the display screen 91 faces downwards(C direction)

40 and is interposed with the operating surface 92; at this time, the display screen 91 is positioned

belowthe operating surface 92. The pivoting pieces 83, 84, 85, and 86 face leftwards (A direction)

and are parallel with each other. The pivoting pieces 83 and 86 are positioned belowthe pivoting

pieces 84 and 85. At this time, the display screen 91 has completed a 360-degree rotation. As

shown in FIG. 13, it is a three-dimensional view of an electronic product having a liftable cover

6
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using the double hinge structure in FIG.7.

FIG. 14 shows another mode of the double hinge structure of FIG. 7; and FIG. 15 ts a three-

dimensional diagram of an electronic product having a liftable cover using the double hinge

structure ofFIG. 14. FIG. 16 is another mode ofthe double hinge structure ofFIG. 7; and FIG. 17

is a three-dimensional diagramof an electronic product having a Iiftable cover using the double

hinge structure of FIG. 16.

Therefore, when an electronic product having a Iiftable cover uses the double hinge structure

provided by the present utility model, the display screen 91 and the operating surface 92 are

equipped with a 360-degree rotating function, which is an advantage thatall existing electronic

products having liftable covers cannot achieve (the general design enables a rotation by 180

degrees at most). As shown in FIG. 18, FIG. 19, FIG. 20, and FIG. 21, these electronic products

having liftable covers have the following advantages because of the 360-degree rotating function:

various viewing angles: any surface can serve as a support; when the display screen 91 is

completely turned to the other side (rotating by 360 degrees), the display screen can still be viewed,

the display screen can thus be turned into a photo frame; panel pictures (such as a notebook

computer, a portable video player, a mobile phone or a personal digital assistant) can be changed

at any time based on users’ mood; and at this time, the operating surface maystill be used. In

addition, a viewing mode using this viewing angle saves the most space. An appropriate device

may also be added, such that the product can be hung on the wail.
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(54) TITLE OF THE INVENTION: Portable Computer

(57) ABSTRACT
PURPOSE:To achieve a portable computer, whereby

the content presented on the display is rotated by

180 degrees when the user opensthe display wide

so that the other party who is seated face-to-face

with the user can view the displayed image at the

properly erected angle, thereby making it easier to

provide presentations.

CONSTITUENT ELEMENTS: A freely openable/
closable portable computer that comprises a display

attached to the lid side and a keyboard attached to

the main-body side, said portable computer being

provided with:

An opening-angle sensor that detects when the

opening angle of the display reaches a

predetermined value or goes beyond the

predetermined value; and

 
A display processing part that rotates the

contents presented on the display by 180 degrees

when said opening-angle sensor detects that the

opening angle of the display has reached the

predetermined value or goes beyond the predetermined value.

HP Inc. - Exhibit 1005 - Page 5332



HP Inc. - Exhibit 1005 - Page 5333

WHATIS CLAIMEDIS:

CLAIM 1

A freely openable/closable portable computer that comprises a display attached to the lid

side and a keyboard attached to the main-bodyside, said portable computer being provided
with:

An opening-angle sensor that detects when the opening angle of the display reaches

a predetermined value or goes beyond the predetermined value; and

A display processing part that rotates the contents presented on the display by 180

degrees whensaid opening-angle sensordetects that the opening angle of the display

has reached the predetermined value or goes beyond the predetermined value.

DETAILED DESCRIPTION OF THE INVENTION

[0001]

FIELD OF INDUSTRIAL APPLICATION

The present invention pertains to portable computers, such as laptop computers, notebook

computers, subnotebook computers, and the like.

[0002]

PRIOR ART

Conventionally, portable computers, such as laptop computers, notebook computers,

subnotebook computers, and the like, have been popular in a wide range of applications. In

many occasions, the users carry such portable computers with them to business negotiations

with their customers and use the displays of the portable computers to provide

presentations to the customers as a part of the business negotiations.

[0003]

PROBLEMSTO BE RESOLVEDBY THE INVENTION

HP Inc. - Exhibit 1005 - Page 5333



HP Inc. - Exhibit 1005 - Page 5334

However, conventional portable computers do not provide enough flexibility and

convenienceto facilitate smooth business negotiations when such negotiations are carried

out by parties sitting across a table from each other. For instance, when a user negotiates a

business deal with another party sitting face-to-face across a table in a conference room, or

the like, the user needs to turn the main body of the computer around toward the other

party, or have the other party move to the user’s side of the table. In the former case, in

which the user turns the computer around to the other side of the table so that the other

party can see the display, it is time-consuming because the user has to change the display

setting of the screen through the operation of the keyboard, and then turn the computer

back toward him- or herself after he or she finished showing the screen to the other party.

Or, in the latter case, in which the user and the other party view the screen together on the

same side of the table, it is cumbersome to ask the other party to move to the user’s side

and sit next to him or her — especially when the other party is a customer.

[0004] This invention was arrived at in view of such conventional problems, and thereforeis

intended to provide a portable computer that automatically rotates the contents presented

on the display by 180 degrees when the user opens the display wide so that the other party

across the table can see the displayed images at the properly erected angle.

[0005]

MEANSFOR ACHIEVING THE OBJECTIVE

This invention claims a freely openable/closable portable computer that comprises a

display attached to the lid side, and a keyboard attached to the main-bodyside, said portable

computer being provided with:

An opening-angle sensor that detects when the opening angle of the display reaches

a predetermined value or goes beyond the predetermined value; and

A display processing part that rotates the contents presented on the display by 180

degrees whensaid opening-angle sensordetects that the opening angle of the display

has reached the predetermined value or goes beyond the predetermined value.

[0006]

OPERATION OF THE INVENTION

With the portable computer according to the present invention, when it becomes

necessary to show a content on the display to the other party whois sitting face-to-face

across the table during a conversation, the user only needs to open the lid side (to which the

display is attached) wide enough for the other party to be able to see the display because
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the opening-angle sensor will detect such an action, whereupon the display processoris

caused to rotate the contents, which have been presented on the display, by 180 degrees.

[0007] This makes it possible for the user to open the display wide so as to show a normal

display to the other party across the table while operating the keyboard on the main bodyin

a normal posture from the otherside of the table.

[0008]

WORKING EXAMPLE

The following is a detailed explanation of a working example of the present invention with

reference to drawings: The Figures 1 and 2 show exterior appearances of the portable

computer according to a working example of the present invention, which comprises:

A main body 2 that is provided with a keyboard 1;

A lid 4 that is coupled to said main body 2 with hinges 3 in such a waythat the lid 4

can be freely opened and closed; and

A display 5 that is attached to the lid 4.

Furthermore, an opening-angle sensor 6 is provided on the hinge-side end surface of the lid

4 in such a way that the protrusion 6a comes into contact with the back side of the main

body 2 and thereby actuates a switch operation when the lid 4 is opened to an angle equal

to or greater than 180 degrees.

[0009] Figure 3 showsa circuit configuration of the portable computer according to the

present working example. Similar to the configuration in a regular computer, it is provided

with the following elements:

A central processing unit (CPU) 7;

A main memory8;

An input processing part 9 that performs the input processing of input-operation

signals (which are obtained from the keyboard 1) into the CPU;

A display processing part 10 that performs the control operation so as to cause the

display data from the CPU 7 to be displayed on the display 5; and

An external storage 11, such as a hard disk, a floppy disk, or the like.

[0010] The keyboard 1 is connected to the input processing unit 9; and sensing signals from

the opening-angle sensor 6 are input into the input processing unit 9 as well. The opening-

angle sensor 6 is configured so that, when the lid 4 is opened to an angle equal to or greater
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than 180 degrees, the projection 6a is retracted so as to close the switch 6b, thereby

providing an opening-angle sensing signal to the input processing unit 9.

[0011] It should be noted that the opening-angle sensor6 is not limited to this configuration,

but may be configured with the use of a mechanical or electric means that detects a wide

opening-angle.

[0012] Upon the input of the opening-angle sensing signal from the opening-angle sensor6,

the CPU 7 will output a 180°-rotation display command signal together with the display data

if the display data is currently output to the display processing unit 10. In response thereto,

the display processing unit 10 changes the view on the display 5 to a state in which the view

is rotated by 180 degrees from the previous display state, i. e., a state in which the displayis

inverted upside down.

[0013] Next is an explanation of an operation of the portable computer having the above-

described configuration. In the state for regular use, the user opens the lid 4 to an angle of

approximately 90 to 120 degrees as shownin Figure 1, and operates the keyboard 1 on the

main body 2, doing so while looking at the display 5 in the same direction.

[0014] However, in cases the portable computer is used for a presentation at a customer's

location, the user A and the other party B typically sit face-to-face across a table as they

negotiate a business deal as shownin Figure 4(a). Accordingly, the user A operates the

portable computer in the state shownin Figure 1, i.e., in the state in which the lid 4 of the

computerC is opened to an angle that allows the user A to see the display 5 in the lid 4, so

as to display desired contents on the screen. And, once the desired contents are displayed

on the display 5, the user A opens the lid 4 wider to an angle equal to or greater than 180

degrees as shownin Figure 4(b) so that the other party B can see the contents presented on

the display.

[0015] In this state, the opening-angle sensor6 inputs a sensing signal, which indicates that

the angle has opened to an angle equal to or greater than a predetermined angle as shown

in Figure 2, into the input processing unit 9; and the input processing unit 9 provides said

signal to the CPU 7.

[0016] Then, the CPU 7 outputs a command for rotating the display view by 180 degrees

from the previous display state, to the display processing unit 10 together with the display

data, whereupon thedisplay processing unit 10 displays the display data on the display 5 in

a state in which the display data is rotated by 180 degrees. Thus, the other partyBsitting

across the table can view the image on the display 5 at the normally erected angle. Moreover,

in this case, the user A can make changes to the contents on the display 5 by operating the

keyboard 1 while he or she remains seated on the same chair facing the same direction as
before.

[0017]
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EFFECT OF THE INVENTION

As described above, business negotiations are typically performed by two parties sitting

face-to-face across a table. However, according to the present invention, it becomespossible

to allow the other party to view the displayed images at the properly erected angle, doing so

simply by opening the computer display wide enough that the other party can see the screen

— while both parties remain seated across the table. Accordingly, for example, in the case

that the user brings a computer with him or her to a customer’s location and opens the

computerto start a presentation after having some discussions with the customer while both

parties are seated face-to-face across a table, it is no longer necessary for the user to perform

troublesome work as required by the prior art, such as asking the other party to change his

or her seat, moving to a different seat on the same side as the other party, or turning the

whole computer around toward the other party’s side so that the other party can see the

display. Moreover, with the portable computer according to the present invention, the user

can make changes to the displayed contents through the operation of the keyboard in the

same posture as usual, doing so while showing the content presented on the display to the

other party as both parties remain seated on their own seats across the table. As such, the

usability is greatly improved.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a perspective view of a working example of the present invention in its

regular usage state.

Figure 2 shows a perspective view of the display state of the aforementioned working

example in the state in which the display is opened wide.

Figure 3 showsa circuit block diagram of the aforementioned working example.

Figure 4 shows a schematic diagram that illustrates the use of the aforementioned

working example.

DESCRIPTION OF REFERENCE CODING
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(54) [Title of the Invention] Information Pracessing Apparatus

(57) [Abstract]

FProblem] To provide an mformation processing apparatus such

as a laptop-type PC that can be changed into various shapes

according to styles of use by a user, and that affords ipxproved

operability and improved display visibility.

[Satution| An information processing apparatus such as a laptop-

type PC is configured to have a three-unit configuration

comprising a display unit, a main unit equipped with a data input

unit, and a connecting unit, wherein the connecting unit is °

commected to cach of the main unit and the display unit via apivot

portion, and each of the connected units is configured to be able

to pivot with respect to the others. The connecting unit has a

configuration capable of rotating 90 degrees or more in at least

one direction with respect to the main unit. According to the

present configuration, an information processing apparatus is

achieved that allows comfortable use without compromising the |

 
operability of the keyboard input by the user or the visibility of

the display.

fSelected Drawing] FIG. 2

HP Inc. - Exhibit 1005 - Page 5361



HP Inc. - Exhibit 1005 - Page 5362

30

45

40

45

a ao

{2} JP 2005-74297 A 2005.3.17

{Claims}
{Claim 1]

An information processing apparatus comprising,
a display unit equipped with a display, a mam umt equipped with a data mput section, and
a connection unit that is located between the main unit and the display unit, that is connected to each of

the main unit and the display unit respectively through a pivot portion, and that can rotate with respectto
each of the main umt and the display unit,

characterized in that the main unit has a configuration capable of rotating with respoct to the connecting
unit by 90 degrees or more in at least one direction.
[Claim 2]

The information processing apparatus according to claim 1, characterized bythe main umt having a
configuration such that the mam untt is capable of rotating by 180 degrees in at least one direction with
respect to the connecting uni.
{Claim3]

The information processing apparatus according to claim 1, characterized by the main unit having a
configuration such that the main unit is capable of rotating at least 90 degrees mboth directions with
respect to the connecting unt.
{Claim 4]

The information processing apparatus according to claim 1, characterized by having a configuration such
that the data input section forming surface of the main unit is a bottom surface, permitting the connecting
unit and the display unit to be stably mounted in a state in which the display unit is set in a direction
extending upward from the main unit.
{Claim 3]

The information processing apparatus according to claim 1, characterized by having a configuration such
that one surface of the connecting unit is a bottom surface, permitting the main unit and the display unit to
be stably mounted in a state in which the main unit and the display unit are set in a direction extending
upward from the connecting omit.
{Claim 6]

The information processing apparatus according to claim 1, characterized in that the pivot portion which
enables the connecting untt and the main unit to rotate with respect to each other is configured such that the
center of the rotation axis lies in a unit extension portion that is constituted by being integrated into either
the connecting unit or the main unit, and the unit extension portion extends parallel to a umit surface ofthe
unit in whichthe unit extension portion is configured.
{Claim7]

The information processing apparatus according to claim 1, characterized in that the pivot portion which
enables the connecting unit and the main unitto rotate with respect to each other has 2 configeration in
which the center of the rotation axis lies in a unit extension portion that is constituted by being integrated
fnto either the connecting unit or the main unit, with the unit extension portion extending in adirection
awayfrom a unit surface of the unit in which the unit extension portion is configured.
[Claim 3]

The mformation processing apparatus according to claim 1, characterized imthat the pivot portion which
enables the connecting unit and the main unit to rotate with respect to each other is configured such that the
centers of the rotation axes are set at positions on the unit surfaces, or separated from the unit surfaces, of
both the connecting unit and the main unit.
[Claim 9]

The mformation processing apparatus according to claim 1, characterized imthat the pivot portion which
connects the display unit, the main unit, and the connecting umt to each other pivotably is configured to
have a holding strength that can mamtaeach unit which has been set to some angle at the setting angle.
{Ciaim 10]
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The information processing apparatus according to claim 1, characterized in that the comnecting umit is
configured with electronic components mounted thereupon.
{Claim 11]

The information processing apparatus according to claim10, characterized in that the connecting unit has
a detachable connector section applied to the transfer of data with the main unit or the display unit.
{Claim 12]

The information processing apparatus accordmg to claim 10 or claim 11, characterized in that the
electronic components are cornprised of at least one from among a keyboard, a display, a speaker, a
memory, 4 memory mounting unt, a battery, a touch pad, a pointing device, a direction input Key, and a
numeric keypad.
{Detailed Description of the Invention|
{Technical field]
[S00]

The present invention relates to an information processing apparatus. In particular, the present invention
relates to an information processing apparatus, such as a laptop PC having a display and an input unit such
as a keyboard or the like, that can be changed to various shapes based on the user's style to achieve a
configuration that improves operability by the user and visibility of the display, and is easy to store.
{Backgroundtechnology]
{6002}

Recently, the size of information processing apparatus such as personal computers (PCs) has been
decreasing. In particular, a large number of thinner and hghter laptop-type PCs have been developed.
Generally, a laptop-type PC has a configuration permitting the folding of a display unit consisting of a
liquid crystal display and a main unit equipped with a keyboard, and is carried in the folded state. When m
use, the display umt is usedim a state where the displayunit is substantially uprightor set at an angle of 90
to 120 degrees with respect to the main unit having the keyboard unit.
{O003]

Thas, a conventional general laptop PC is configured such that only the relative angle between the main
unit having the keyboard and the display unit can be adjusted. In sucha configuration, there is no problem
when using the laptop PC on a desk. However, for exarnple, when operating the PC with ut placed on a
knee, when operating it when lying on a sofa or the floor, or when operating it while holding it with one
hand, there is a problern mthat operations such as the operation of keyboard input become difficalt, and the
display becomes difficult to see.
[5004]

An example of a configuration proposed for the purpose of improving the operability and visibility ofa
laptop-type PCis described in Patent Document 1. The configuration described in Patent Document | has a
display 11 and a main unit case 110, as shown in FIG, 1. Main unit case 110s dividedinto a front main
unit case 111 and a rear main unit case 112, and the two are coupled by a hmge 120, A configuration is
shown permitting front maim unit case 111 to be held in a state tilted from the horizontal plane by 10 to 15
degrees by hfting up hinge 120, that is, the abutted portions of front main unit case 11] and rear main unit
case 112.

{O005]
In this way, based on the configuration described in Patent Document 1, hinge 120 is held in a lifted

state, causing front main unit case 111 on which the keyboard section is configured to be tilted forward by
10 to 15 degrees and fixed, thereby improving the operability of keyboard mput bythe user.
[0006]

Based on the configuration described in Patent Document1, operability of the user can be improved to
some extent. However, this configuration only makes it possible to set the angle of the keyboard within a
range of about 0 to 15 degrees with respect to the horizontal plane. It seeks only to improve operability in
the general mode of use of a PC, in other words, in the mode of using a PC byplacing it on a desk.
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[0007]
The configuration of Patent Docurnent 1 was not devised for various modes of use such as, for example,

when conducting keyboard input with one hand while hokling the PC in the other hand, when using the PC
asa TV, when operating the PC while lying on a sofa or on the floor, when placing the PC on a narrow
shelf in an operable state, when storing the PC in an upright position, or the like. When such modes of use
are adopted, even with the configuration of Patent Document 1, the problems of the difficulty of operation
of keyboard input, the display becoming difficult to see, and bemg difficult to store are not solved.
{Patent Document 1] Unexamined Japanese Patent Application Publication No. 1993-108228
{Disclosure of the invention]
[Problem to be Solved by the Invention]
{O008]

The present invention was devised in light of such situations. One object of the present invention is te
provide an information processing apparatus wherebyan information processing apparatus coraprising a
display and an input section such as a keyboard or the like can be changed into various shapes based onthe
user's mode of use to improve ease of operation by the user, improve display visibility, and facilitate
apparatus storage.
{O009]

& further object of the present invention is to provide an information processing apparatus having a
configuration that can be used for various modes of use of a PC. These inchide, for example, when using a
PC asa TY, when operating a PC while lying on a sofa or on the floor, when placing a PC on a narrow
shelfin an operable state without loss of operabilityor visibility of the display, or whenstoring a PC in an
upright position.
{Means for Solving the Problem]
(6010)

The first aspect of the invention is:
an information processing apparatus comprising,
a display umt equipped with a display, a main unit equipped with a data iput section, and
a connection und that is located between the main unit and the display uni, that is connected to each of

the main unit and the display unit respectively through a pivot portion, andthat can rotate with respect fo
each of the main unit and the display ani,

characterized in that the main unit has a configuration capable of rotating with respect to the connecting
unit by 90 degrees or more in at least one direction.
[9011]

Another embodiment of the information processing apparatus of the present invention is characterized by
the main unit having a configuration such that the main unit is capable of rotating by 180 degrees im at least
one direction with respect to the connecting unit.
{O012]

Another erabodiment of the information processing apparatus of the present invention is characterized by
the main unit having a configuration such that the main unit is capable of rotating at least 90 degrees in
both directions with respect to the connecting unit.
(6013)

Another embodiment of the information processing apparatus ofthe present invention is characterized by
having a configuration such that the data input section forming surface of the main unit is a bottom surface,
permitting the connecting unit andthe displayunit to be stably mountedin a state in which the display unit
is set in a direction extending upward from the main unit.
(6014)

Another embodiment of the information processing apparatus ofthe present invention is characterized by
having a configuration such that one surface of the connecting unit is a bottom surface, permittmg the main
unit and the display amt to be stably mounted in a state in which the main unit and the display unit are set
in a direction extending upward from the connecting unit,
(6018)
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Another embodiment of the information processing apparatus of the present invention is characterized in
that the pivot portion which enables the connecting unit and the main unit to rotate with respect to each
other is configured such that the center of the rotation axis lies in a unit extension portion that is constituted
by being integrated into either the connecting unit or the main unit, and the unit extension portion extends
parallel to a unit surface of the unit in which the unit extension portion is configured.
(6016)

Another embodiment of the information processing apparatus ofthe present invention is characterized in
that the pivot portion which enables the connecting unit andthe main unit to rotate with respect to each
other is configured such that the center of the rotation axis Hes mn a unit extension portion that is constituted
by being integrated into either the connecting unit or the main unit, with the unit extension portion
extending in a direction awayfrora unit surface of the omit in whichthe unit extension portion is
configured.
[9017]

Another embodiment of the information processing apparatus of the present invention is characterized in
that the prvot portion which enables the connecting untt and the main untt te rotate with respect to each
otheris configared such that the centers of the rotation axes are set at positions on the unit surfaces, or
separated from the unit serfaces, of both the connecting omt and the main umit.
[9018]

Another embodiment of the information processing apparatus of the present invention is characterized in
that the pivot portion which connects the display unit, the main unit, and the connecting unit to each other
pivotably is configured to have a holding strength that can maintam each unit which has beenset to some
angle at the setting angle.
[5019]

Another embodiment of the information processing apparatus of the present invention is characterized in
that the connecting unit is configured with electronic components mounted thereupon.
{6020]

Another embodiment of the information processing apparatus of the present invention is characterized in
that the connecting unit has a detachable connector section applied to the transfer of data with the main unit
or the display unit.
[0021]

Another embodiment of the information processing apparatus of the present invention is characterized in
that the electronic components are comprised of at least one from among a keyboard, a display, a speaker, a
memory, 4 mernory mounting unit, a battery, a touch pad, a pointing device, a direction input key, and a
numeric keypad.
[Effect of the Invention]
(6022)

Based on the configuration of the present invention, an information processing apparatus such as a laptop
PC having an input unit suchas a display and a keyboard makes it possible to change the shape of the
apparatus to various shapes based on the usage style of the user. In addition, there are many variations im
the shape that can be set, and an information processing apparatus is achieved that allows comfortable use
without compromising the operability of keyboardinput by the user or visibility of the display.
(6023)

Based on the configuration of the present invention, the main unit and the connecting unit are configured
ic be able to rotate at least 90 degrees in one direction, allowing for many variations in the shape that can be
set. A configuration is provided which achieves comfortable use without loss of operability or visibility of
the display in a variety of modes of use, such as making keyboard inputs with one hand while holding the
PC in the other hand, operating the PC while lying on a sofa or on the floor, when placing the PC ona
narrow shelf in an operable state, and the like. Tn addition, an information processing apparatus is achieved
that has a configuration corresponding to various modes of use and storage, such as storing the PC in an
upright position.
{Best Modes of Carrying Out the Invention]
(6024)
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The information processing apparatus of the present invention is described in detail below with
reference to the drawings.
{Exobodiment 1]
{00625}

PIG, 2 shows a cross-sectional view of an information processing apparatus based on a first embodiment
of the present invention. FIG.2(a)is a diagram describing the configuration when the information
processing apparatus is in a closed state, and 2(b) is a diagram describing the configuration and movement
in an open state.
(0026)

The information processing apparatus is, for example, a portable information processing apparatus such
as a laptop personal computer (PC) or a personal digital assistant (PDA), and is configured to comprise a
display as a data output unit and a keyboard as a data input unit.
[9027]

As shown in FIG. 2(a), in the information processing apparatus of the present invention, a display unit
213 is connected to a connecting unit 212 by a pivot portion 302 in a rotatable manner. Further, connecting
unit 212 is connected bya pivot portion 301 to a main umit 211 which is equipped with a data input omt
such as 4 keyboard.
[9028]

The relative movements of the different units of the information processing apparatus of the present
invention will be described with reference to FIG. 2(b). Display unit 213 pivots as shown byarrow B
centering on pivot portion 302 which is a comnecting portion with connecting unit 212.
[6029]

tn addition, main unit 211, which comprises a data input unit such as a keyboard, pivots as indicated by
arrows Al and A2, with pivot portion 301, which is a connecting portion with connecting unit 212, as the
center of the rotation axis. Main unit 211 is configured to be able to rotate at least 90 degrees in one
direction (A?direction) with respect to connecting unit 212. The configurational example shown in the
figure is one im which connecting unit 212 can be rotated by 90 degrees or more in an upward direction
(Al). That is, an example is shown here of a conliguration in which main unit 211 can be rotated by 90
degrees or more in both directions with respect to connecting unit 212.
10030]

FRG, 3 shows a plan view of an mformation processing apparatus of the presentvention. The
information processing apparatus of the present invention shownin FIG.3 has three units, a main unit 211
providedwith a data input unit such as a keyboard, a connecting unit 212, and a display unit 213. Main unit
211 and comnecting unit 212 are connected to cach other pivotably via a pivot portion 301. Connecting unit
212 and display unit 213 are also connected to cach other in a pivotable manner via a pivot portion 302.
{603 1]

A specific configurational example of pivot portion 101 connecting main unit 211 and connecting unit
212 will be described belowwith reference to FIG.4.

{0032}
As shown in FIG. 4(a), the prvot portion 301 that connects main unit 211 with connecting unit 212 is

configured as shown in FRG. 4(a) so that the main unit 211 is able to rotate by more than 90 degrees mat
least one direction with respect to connecting unit 212. FIG.4(a) is the state in which main unit 211 and
connecting unit 212 are set in the same plane, 4(b) is the state in which main unit 211 is folded upward by
90 degrees with respect to connecting unit 212, and 4(c) is the state in which main unit 211 is folded
downward by 90 degrees with respect to connecting unit 212.
{O033]

FIG. 4(b) shows an enlarged view of the vicimty of pivot portion 301. As shown in FIG. 4(b), connecting
unit 212 is configured with a unit extension section 231 extendimg parallel to the unit surface that is
integrated with connecting unit 212. Pivot portion 301 is formed with the center of the rotation axis thereof
in unit extension section 231,

(6034)
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Byhaving such a pivot portion configuration, m the state shown im 4(b), that is, m the state in which main
unit 211 is folded upward to 90 degrees with respect to connecting unit 212, it is possible for the top surface
ofthe main unit to be folded at 90 degrees without contacting the side surface of the connecting unit and
without inhibiting rotation. Similarly, in the state shownin 4{c), that is, im the state in which main unit 211
is folded downward to 90 degrees with respect to connecting unit 212, tt is possible for the bottom surface
of the maimunit to be folded at 90 degrees without contacting the side surface of the connecting unit and
without inhibiting rotation.
{60335]

In the configuration shown in FIG. 4, although an example is shown of a configuration in which umi
extension section 231 extends parallel to a unit surface that is integrated with connecting unit 212, it is also
possible to configure the unit extension section so as to extend parallel to the main umt surface on the mam
unit side. In that configuration, as well, the main unit and the connecting unit can rotate 90 degrees in the
same direction.

[0036]
The pivot portion that mutually connects display unit 213, main unit 211, and connecting unit 212 ina

rotatable manner has a holding strength that allows each unit which has been set to some angle to be
maintained at the setting angle. That is, it has a holding strength due to which the angle is not easily
changed even when the user performs keyboard operations in a state of folding at a prescribed angle.
[0037]

Notes that the configuration of the pivot portion shown in FIG. 4 is merely one example, and other
configurations may be apphed as long as main unit 211 is configured to be able to rotate 90 degrees or
more in the same direction with respect to connecting unit 212.
{6038]

An example of use of the information processing apparatus of the present invention haying such a
configuration will be described below with reference to FIG. 3 and beyond.
[0039]

FIG. 5(1}, an example of general use, is a configuration in which main unit 211 equipped with a data
input unit such as a keyboard andconnecting unit 212 are set in the same plane. Onlythe display unit is set
slightly upward from the vertical. This a general example of use by operation when placed on a desk.
[0040]

FEG, $2) shows an example of a configuration in which the information processing apparatus of the
present invention is used on a narrow shelf without ample space, such as, for example, on a train table. This
is an exaraple of use in which the bottom surface of connecting unit 212 is placed ona shelf, and main unit
211 equipped witha data input unit such as a keyboard is set at an angle facilitating user operation.
[0041]

FRG, 6(3} is an example in which main anit 211 equipped with a data input unit such as a keyboard and
connecting unit 212 are placed in a mountain shape. As shown in the figure, when sitting on the floor,it is
possible to set astate of casy operability and easy viewing of the display when the information processing
apparatus (PC) is placed on the knees while the useris sitting with knees folded. In addition, by adjusting
the angie of each unit, itis also possible to set a state of easy operability and easy viewing of the display
when the information processing apparatus (PC) is positioned while the user ts lying on the floor or on a
sofa.

[5042]
FIG. 6{4) is an exaraple m which main unit 211 equipped with a data input unit such as a keyboard is

folded to the rear side of connecting unit 212. It is set, for example, to a usage mode that does not require
keyboard input, such as when the user is viewing content such as movies and television programs thatare
displayed on the display. The top surface (keyboard surface) of main unit 21 can be placed on and im
contact with the surface of the floor or a table, and the display can be adjusted to any angle with the
keyboard iidden from the user andthe display held high. Since main unit 211 can be folded by 90 degrees
or more with respect to connecting unit 212, when the shape is set as shown in FIG. 6(4), the centers of
gravity (G) of display unit 213 and main unit 211 will be set on the side of connecting unit 212, so that the
keyboard can be hidden from the user and the display can be stably placed in a high position.
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[5043]
In this manner, the information processing apparatus of the present invention has a configuration

permitting placement in a stable manner even when the data input section forming the surface of main unit
211 is the bottom surface, with connecting unit 212 and display umit 213 set in a direction extending
upward from main unit 211.
[5044]

FIG, 7(S) shows an example of a setting such that display unit 213 and connecting unit 212 are parallel to
each other, with main unit 211, which is equipped with a data input unit such as a keyboard, being set to 90
degrees in front of connecting unit 212. fn this example, the folded portion of display omit 213 and
connecting unit 212 can be held by the user with one hand, and keyboard input can be conducted by the
user with the other band.

{0045}
The lower side of the display of display unit 213 is obscured by connecting unit 212, but the data display

can be set in the upper area of display unit 213 excluding the lower side of the display by conventional
display area adjustment processing in the display program. The user can thus display all display data on the
upper portion of the display.
(0046)

In the configuration shown in FIG. 7(5), even when there is no place to put the information processing
apparatus (PC), the user can perform data input operations through the keyboard. It is even possible to
display the display data on the display.
[S047]

A modified example of the information processing apparatus based on this embodiment is shown in FRG,
8.

FRG, 8(@)} is a completely closed state.
FIG.8 (6) is a state in which main anit 211 and connecting unit 212 are set in the same plane. Only

display unit 213 is luted up, with the apparatus assuming an optimal shape for use on a norrnal table.
{0048}

PIG, 8{c} corresponds to the configuration described imreference to FIG. 6(3). Main unit 211 and
connecting unit 212 are set in the form of a mountain, display unit 213 is upright, and the shape is optirnal
for use on a knee or in a lying state. The setting angle between main unit 211 and connecting unit 212 can
be set to any angle of at least 90 degrees, and can be freely set to match the user's mode of usage.
{0049}

PIG, 8(d) is a state in which connecting unit 212 is placed on the lower side while main unit 211 and
display unit 213 are placed upnght, making this an optimal shape for storage in a narrow space. Although
the shape shown in 8(a) is thinner, vertical placement in the shape of § (a) is not possible if there is no wall
for support. In the case of the shape of &(d)}, stable storage is possible even if there is no wall for support.
Display unit 213 and main unit 211 can be folded by 90 degrees or more with respect to connecting unt
211. In the case of the shape shown im8 (d), the centers of gravity of display unit 213 and main unit 211 are
set to the inside, that is, set on the side of connecting unit 212, permitting stable placernent of the apparatus.
{6050]

In this manner, the information processing apparatus ofthe present invention is configured such that one
surface of connecting unit 212 is made the bottomsurface, permitting main umt 211 and display unit 213 to
be stably placed in a state in which theyare set in a direction extending upward from connecting unit 212.
(6051)
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FIG, 8{¢}, as previcusly described with reference to FHG. 7, is an example m which display unit 213 and
connecting unit 212 are set parallel and main unit 211 equipped with a data input unit such as a keyboard is
folded at 90 degrees in front of connecting unit 212. This is an ideal shape for holding the folded portion of
display unit 213 and connecting unit 212 with one hand and performing keyboard input withthe other hand.
{6052]

FIG, 8(f}, corresponding to the configuration described with reference to FIG. 3(2}, is a configuration
having a display unt 213 that is folded upward by approximately 90 degrees with respect to connecting umt
212, and a main unit 211 that is folded downwards by approximately 90 degrees with respect to connecting
unit 212, This is an optimal shape for use when the information processing apparatus of the present
invention is used on a narrow shelf with insufficient space, such as on a table m a tram.
{6053]

FIG, 8(s) is a configuration corresponding to the configuration described with reference to FIG. 6G).
This is an example of a shape in which main unit 211 equipped with a data input unit such as a keyboard is
set byfolding to the rear side of connecting unit 212. ff is an optimal shape for user viewing, for example,
when the usage mode does not require keyboard input, such as when a user is displaying content such as a
raovie or a television program on the display. Since main unit 211 can be fokled by 90 degrees or more
with respect to connecting unit 211, m the case ofa shape such as &(¢}, the centers of gravity of displayunit
213 and main unit 211 are set towards connecting unit 212, allowing the keyboard to be hidden from the
user and the display to be stably placed in a high position.
{Embodiment 2]
[9054]

In the above-mentioned embodiment, an example of a configuration has been described in which main
unit 211 equipped with a data input unit such as a keyboard can be rotated by 90 degrees with respect to
connecting unit 212, An example of a configuration in which main unit 211 can be rotated by 180 degrees
in one direction with respect to the connecting um212 will be described belowas a second embodiment.
{O053]

Referring to FRG. 9, a description will be grven belowof a specific example of the configuration of pivot
portion 351 connecting main unit 211 and connecting unit 212 in the present embodiment.
{6056]

As shown in FIG. 9(A), prvot portion 351 connecting main unit 211 and connecting umt 212 is
configured so that main unit 211 can be rotated with respect to connecting unit 212 by 180 degrees or more.
In state (a), main unit 211 and connecting unit 212 are set in the same plane; in state (b}, main unit 211 is
folded towards the lower side by 45 degrees with respect to connecting unit 212; and in state (c}, main unit
211 is folded to the lowerside by 180 degrees with respect to connecting unit 212.
{O057]

FIG, 9(8) shows an enlarged viewof the vicinity ofpivot portion 351. As shown in FG. 903), the
configuration is one in which m pivot portion 351, which permits relative rotation of main unit 211 and
connecting unit 212, a center of rotation axis 352 is set at or beneath the lower surfaces of main unit 211
and connecting amt 212, In other words, this is a configuration in which the center of rotation axis is set at
the unit surfaces (bottom surfaces) of both connecting unit 212 and main unit 211 or at a position separated
from the unit surfaces.

{O058]
As is shown in the figure, in the state of FIG. 9(B){a), in which main unit 211 and connecting unit 212

are set in the same plane, the plane of intersection of the center of the rotation axes is set at a position below
the surface on the lower side of mam unit 211 and connecting unit 212. This configuration allows main unit
211 to rotate with respect to connecting unit 212 as shown in FIGS, 9CBNb) and (c}, and main unit 211 to
rotate 180 degrees in one direction with respectto connecting unit 212.
[0059]
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The pivot portion that rautually connects display unit 213, main unit 211, and connecting unit 212 ina
rotatable manner has a holding strength that allows each unit which has been set at some angle to be
maintained at the setting angle.
(6060)

The configuration of the pivot portion shown in FIG. 9 is one example, and other configurations may be
applied as long as main unit 211 is configured to be able to rotate 180 degrees or more with respectto
connecting unit 212. For example, the configuration shown in FIG. 10 can be applied.
[0061]

FEG, 1O{a)} is a configuration in which a unit extension section 381 is provided in a direction separated
from the unit surface on the bottom surface of main unit 211 so as, for example, to extend in a direction
perpendicular io the unit surface, anda pivot portion 361, provided with a center of rotation axis 362,is set
in a plane passing through approximately the central portion in the thickness direction of connecting unit
212.

{6062]
FIG. 10(b} is a configeration in which a unit extension section 382 is provided in a direction separated

fromthe unit surface on the hottorn surface of main unit 212 so as, for example, to extend in a direction
perpendicular to the unit surface, and a pivot portion 371, provided with center of rotation axis 372, is set im
a plane passing through approximately the central portion in the thickness direction ofmain unit 211,
(6063)

Even when the pivot portion configuration is as shown in FIGS, 10(a) and (b}, main unit 211 and
connecting unt 212 can rotate by 180 degrees in the same direction.
(0064)

An example of a usage configuration of the information processing apparatus based on the present
embodiment having a configuration in which main unit 211 is able to rotate 180 degrees in the same
direction with respect to connecting unit 212 will be described here with reference to FIG. 11.
[S065]

i ita} is the follyclosedstate,
11(b) is a state m which main unit 211 and connecting uni 212 are set m the same plane and only display

unit 213 ts hfted up, with the apparatus having an optimal shape for use on 2 normaltable.
{O066]

Litc) is a configuration in which the hottom surface of main unit 211 and the bottom surface of
connecting unit 212 are folded 180 degrees so as to face cach other, with connecting unit 212 and display
umt 213 being set to form a single surface. This is an optimal shane for storage in a narrowspace, or when
a display viewer and a keyboard input operator are facing each other with the information processing
apparatus located between thern, and the keyboard operator wishes to perform a keyboard input operation
with the keyboard input information being hidden from the display viewer.
(0067)

PIG. 11(d} is a mode in which main umt 211 equipped with a data input unit such as a keyboard,
connecting unit 212, and display unit 213 are arranged in an approximate N-shape. This is an optimal shape
for a usage configuration where operation is required in a narrow place, or for a storage configuration or the
like. FIG, 11{a) shows a shape in which main unit 211 is rotated by 180 degrees from the normal closed
state with respect to connecting unit 212.
[0068]

FRG. life} is an example in which maim unit 21] equipped with a data input umit such as a keyboard;
connecting unit 212; and display unit 213 are arranged in an approximate N-shape. This is a form in which
the keyboard is inclined towards the front, and is an optimal shape for use in cases where operation in a
narrowplace is required. When used in this shape, the lower side of the display of display unit 213 is
covered and obscured by connecting unit 212, However, using the conventional display area adjustment
process in the display program, it 1s possible to set the data display to be m the upper area of display anit
213 and exclude the lower side of the display, allowing the user to displayall the display data in the upper
area of the display.
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{O069]
FIG. 11@)is an example in which main unit 211 equipped with a datainput unit suchas a keyboard is set

byfolding to the rear side of connecting umt 212. This shape is optimal for a usage mode that, for example,
does not require keyboard input, such as when contents such as a movie or a television program are being
displayed on the display.
[6070]

Although examples of the configuration of the pivot portion have been described thus far with reference
to FIG. 4 or to FIGS. 9 and 10, the configurations of the pivot portion described above are merely
examples. Various configurations can be applied as pivot portion configurations other than the
configurations described above, such as configurations in which the maim unit and the connecting unit can
be rotated by 90 degrees or more, or configurations in which they can be rotated by 180 degrees. An
example of a configuration of one pivot portion that is applicable is shown in FIG, 12, in the configuration
shown in FIG. 12, a recessed portion 393 is formed in the portion of main unit 391 abutting connecting unit
392, while a convex portion (extension section) is formed in main unit 392. The configuration is ons in
which connecting unit 392 and main unit 391 are mated together, and a pivot portion 395 is provided by
which the units can be rotated mutually with the center of the mating portion as the axis of rotation. In this
ragnner, various configurations can be applied as configurations in which the main unit and the connecting
unit can be rotated by 90 degrees or more, or as configurations in which the main unit and the connecting
umit can be rotated by 180 degrees,
{Embodiment 3]
{O071]

In the embodiments described above, although the connecting unit has been described as a member that
connects a main unit equipped with a data input unit such as a keyboard with a display unit, it is also
possible to have configurations in which an operation unit, an output unit, or another electronic deviceis
mounted on the connecting unit.
{O072]

Exaroples of configurations in which an operation unit, an output unit, or another electronic deviceis
mounted on a connecting unt will be described here with reference to FIGS. 13, 14, and 15,
10073]

FRG, 13(A} is an example of the configuration of a connecting unit constititing a keyboard 411. For
example, this constitutes a complementary keyboard to the keyboard on the main omit side, such as a
numeric keypad and function keys.
(0074)

PIG. 13(3) is an example ofthe configuration of a connecting unit constituting a display 412.
Information different fromthat on the display on the display unit side can be displayed on display 412 on
the connecting unit side. For example, a display on the display unit side displays the document data during
work, and a display on the connecting unit side displays strearning content such as a movie or television
program.

[0075]
FRG, 13(C)} is an example of the configuration of a connecting unit constituting a speaker 413. By using

the area of the connecting unit 413, nt is possible to set a large speaker, which is optimal for playing back
rausic content.

[8076]
PIG. 14(D) is an example of the configuration of a connecting unit in which a memorycard slot 414 has

been set for a memory card such as a flash memory. FRG, 14(E) is an example of the configuration of a
connecting unit in which a hard disk 415 is housed.
{6077]

FIG. 15CP)is an exarnple of the configuration of a connecting unit in which a touchpad 416 has been
provided. FIG. 15(G) is an example ofthe configuration of a connecting unit in which direction input kevs
417 have been arranged.
[6073]

In addition, it is possible to configure a connecting unit in which various electronic coraponents are
installed, such as a battery, a memory card, a memory mounting unit, a recording medium drive, a touch
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pad, a tracking pomter, a numeric keypad, and a directional input unit, as well as an input unit and an
output unit,
{6079}

Whenconfiguring a connection unit in which the electronic components shown in FIGS. 13, 14, and 15,
or other electronic components are mounted, it is necessary for the configuration to enable the transfer of
control signals, electric power, or data between the connection unit and the maimumit or the display unit.
[0080]

For example, a connector for connecting a signal Ime for transferrmg control signals, power, or data may
be provided in cach of the connecting unit and the main unit or the display umt so that each unit can be
interconnected or disconnected.

{O08} ]
By enabling such connector connections, it becornes possible for the user to suttably select different

connecting units (A) to (G) shown in FIGS. 13, 14, and 15, and to use the selected connecting unit by
connecting with the main unit or the displayunit.
[0082]

The present invention has been described in detail above with reference to specific embodiments,
However, if merits noting that a person skilled in the art will be able to modify or make substitutions to the
embodiments without departing fromthe scope and intent of the present invention. That is, the present
invention has been disclosed in the form of examples, and the present invention is not to be construed. as
being limited by the examples. In order to determine the scope of the present invention, it is necessaryto
take ito account the scope of the patent claims described at the outset.
[Industrial Applicability]
{6083]

As described above, based on the configuration of the present invention, an information processing
apparatus such as a laptop PC having a display and an input unit such as a keyboard can be changed to
various shapes based on the style of usage bythe user. In addition, there are manyvariations in the shape
that can be set, and an information processing apparatus is achieved that allows comfortable use without
cormpromusing the operability of the keyboard input by the user and the visibility ofthe display. [t is
applicable to an information processing apparatus such as a laptop-type PC for which various usage forms
can be envisaged.
{O084]

Based on the configuration of the present invention, the main unit and the connecting unit are configured
to be able to rotate at least 90 degrees in one direction, and there are many variations in the shape that can
be set, fn a variety of applications, such as placing the PC on a narrowshelf in an operable state when
operating while lying on a sofa or on the floor, a configuration is provided that achieves comfortable use
without compromising operability or visibility of the display. Further, since an information processing
apparatus is achieved having a configuration corresponding to various usage forms and storage forms, such
as being able to be stored while placed upright, it is applicable to an information processing apparatus such
as 3 laptop-type PC for which various usage forms can be envisaged.
[Brief description of the drawings]
{O085]
FIG. 1 is a diagram showing an cxample of a configuration of a conventional foldable laptep PC.
FIG. 2 is a diagram describing a configuration of an information processing apparatus according to the present
invention in a closed state and an open state.
FIG. 3 is a plan viewofan mformation processing apparatus according to the present invention.
FIG. 4 is a diagramdescribing the detailed configuration of the pivot portion of an information processing
apparatus according to the present invention which is capable of rotating at least 90 degrees in one direction.
FIG. 3 is 4 diagramdesoribing an example of the use of an information processing apparatus according to the
present invention.
FIG, 6 is a diagram describing an example of the use of an information processing apparatus according to the
present invention.
FIG. 7 is a diagram describing an cxample of the use of an information processing apparatus according to the
present invention.
FIG. 8 is a diagram describing an example of the use of an information processing apparatus according to the
present Invention.
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FIG. 9 is a diagrarn describing the detailed configuration of the prvet portion of an information processing
apparatus according to a second embodiment of the present invention, and the configuration of a pivot
portion that can be rotated by 180 degrees in one direction.
FIG, 101s a diagram describing a detailed configuration of the pivot portion of an mformation processing
apparatus according to a second embodiment ofthe present invention, and the configuration of a pivot
portion that can be moved by 180 degrees in one direction.
FIG, 11 is a diagram describing an example ofthe use of an information processing apparatus according to
a second embodiment of the present invention.
FIG, 12 is a diagram describing an example of the configuration of a prvot portion applicable to an
information processing apparatus according to the present invention.
FIG. 13 ts a diagram describing an example of the configuration of the connecting unit of an information
processing apparatus according to a third embodiment of the present invention, and an example ofa
configuration of a connecting unit in whichclectronic components are mounted,
FRG, 14 is a diagram describing an example of the configuration of the connecting omit of an information
processing apparatus according to a third embodiment of the present invention, and an example of a
configuration of a connecting anit in which electronic components are mounted.
FIG, 15 is a diagram describing an example ofthe configuration of the connecting unit of an information
processing apparatus according to a third embodiment of the present invention, and an exarople of a
configuration of a connecting unit in which electronic components are mounted.
[Last of symbols}
[6086]

101 Display
110 Main unit case

lil Front main unit case

112 Rear main unit case

126 Hinge
211 Main unit

212 Connecting unt
213 Display unit
301, 302 Pivot portions
231 Unit extension portion
351, 361, 371 Pivot portions
352, 362, 372 Central axes of rotation
381, 382 Dnit extension portions
391 Connecting unit
392 Main unit

393 Recessed portion
394 Convex portion
395 Pivot portion
411 Keyboard
412 Display
413 Speaker
414 Mernorycard slot
415 Hard disk

416 Touchpad
417 Direction input key
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MODULAR, RECONFIGURABLE DEVICES

FIELD OF THE INVENTION

This invention relates to modular devices and

more particularly to reconfigurable portable

computers and other electronic or similar

apparatus.

BACKGROUND OF THE INVENTION

Technological advances in the computing,

electronics, and telecommunications industries have

created devices useful to an ever-expanding number

of users in a wider variety of operating

Situations. Increased memory capacities,

processing speeds, and telecommunications

capabilities of "portable" computers, for example,

have combined with decreased size and weight to

‘contribute to greater use of these devices. The

advent of multi-media apparatus and component

commonality has also augmented the usefulness of

many electronic devices, as has rapid improvement

in quality and capability of individual components.

These rapid improvements to components of an

overall device have contributed to consumers

desiring periodically to upgrade their systems

merely by purchasing the improved components.

Consumers also appear eager for access to

reconfigurable components to meet the requirements

of the varied locations and situations in which the

components operate. Many existing electronic

systems have components which can neither be

decoupled nor reconfigured, however, and thus fail

to address these and other consumer needs.

U.S. Patent No. 5,103,376 to Blonder

(incorporated herein in its entirety by this

reference), for example, provides a laptop computer

having keyboard and display portions whose

~L-
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positions relative to a user can be reversed. The

computer includes a pair of dual-pivoting hinges,

each capable of rotation ahout respective pins, to

permit the reversal. According to the Blonder
patent, however, the reversing portions are

designed merely to facilitate information entry via

both the keyboard and a graphics pen associated

with the computer. As a result, neither the

keyboard nor display is detachable from the

remainder of the device, and their

reconfigurability is severely limited.

U.S. Patent No. 5,034,858 to Kawamoto, et al.,

also incorporated herein in its entirety by this

reference, discloses electronic equipment having a

separable keyboard. The equipment also includes a

display that can be both rotated about an axis and

tilted into place about a perpendicular axis for

use. As with that disclosed in the Blonder patent,

however, the display cannot be detached from the

Main equipment body. Additionally, neither the

Blonder nor Kawamoto patent contemplates rotation

about two adjacent, parallel axes to permit

reconfiguration of components throughout

approximately 0-360°.

SUMMARY OF THE INVENTION

The present invention, by contrast, provides a

modular, reconfigurable system designed to permit

mechanical (and, if necessary, electrical) coupling

and decoupling of devices or components of varying

types. Because system elements can be decoupled,

consumers can upgrade individual components as

desired without having to purchase an entirely new

system. Component redundancy can also be

decreased, as a single electronic display, for

example, can be coupled for use not only with

computers but with appropriate audio-visual or

~2-
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telecommunications equipment as well. In essence,

the invention permits a user to "mix and match"

electronic or other devices and components as

needed.

The innovative system also is adapted to rotate
about at least two adjacent, parallel axes.

Consequently, the present invention permits

components to be repositioned about each other

throughout approximately 0-360°, allowing use of a

visual display not only in a standard laptop

computer format but also in formats facilitating

use of the display as, for example, a television or

telecommunications monitor or a pen-based computing
tablet. |

It is therefore an object of the present

invention to provide a system composed of

reconfigurable modules.

It is another object of the present invention to

provide a modular system permitting coupling and

decoupling of devices and components, particularly

electronic devices and components.

It is also an object of the present invention to

provide a system having two adjacent, parallel axes

of rotation to facilitate component rotation about

approximately 0-360°.

Other objects, features, and advantages of the

present invention will become apparent with

reference to the remainder of the written portion

and the drawings of this application.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of. an exemplary

modular device incorporating the technology of the

present invention shown in a nominally "open"

position.

FIG. 2 is a perspective view of the device of

FIG. 1 shown in a nominally "closed" position.

3.
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FIG. 3 is a fragmentary perspective view of a

connector of the present invention.

FIG. 4 is a cross-sectional view of the

connector of FIG. 3. .
FIGS. 5-9 are a series of fragmentary side

cross-sectional views of the device of FIG. 1 shown

in various configurations.

FIG. 10 is a perspective view of the device of

FIG. 1 having a support.

FIG. 11 is an exploded perspective view of a

mechanism connected to the support of FIG. 10.

FIGS. 12-13 are a series of side elevational

views of the device of FIG. 10 shown in various

configurations.

FIG. 14 is a perspective view of an alternate

coupling mechanism forming part of the present

invention.

FIG. 15 is a perspective view of an alternate

exemplary modular device incorporating the

technology of the present invention shown in a

nominally "open" position.

FIG. 16 is a perspective view of the device of

FIG. 15 shown in a nominally "closed" position.

FIG. 17 is a perspective view of the device of

FIG. 15 illustrating a coupling mechanism.

FIG, 18 is a perspective view of the device of

FIG. 15 illustrating an alternate coupling

mechanism.

FIGS. 19-28 are a series of side elevational

views of an exemplary modular device incorporating

the technology of the present invention shown in

various configurations.

FIG. 29 is an elevational view of a position

indicator that can be incorporated in the modular

devices of the present invention.
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DETAILED DESCRIPTION

FIGS. 1-2 illustrate generally an exemplary

modular device 10 consistent with the present

invention. As shown in FIG. 1, device 10 may be a

portable computer comprising first module 14 (e.g.

a keyboard) and second module 18 (é.g. a display).

Also appearing in FIG. 1 are disk 22, a magnetic

storage device which may be loaded into port 26,

and compact disc 30 (which may be loaded into

another port not shown in FIG. 1). An electronic

mouse or other pointer 32 adapted to convert manual

pressure to electronic signals capable of moving a

cursor about the visual display 35 provided by

second module 18 may also be included, as may video

camera 34. FIG. 1 illustrates device 10 ina

nominally "open" position permitting access both to

visual display 35 and keys 36, while FIG. 2 shows

‘device 10 in a nominally "closed" position.

Torque-generating device 37, such as a spring, is

designed to retain second module 18 in a selected

position relative to first module 14 when device 10

is in use.

Also shown in FIG. 1 (and FIG. 29) as part of

second module 18 is position-indicating mechanism

38. Mechanism 38 includes a moveable conductor 42

(such as liquid mercury) in a spherical cavity 46

having contacts 50 spaced about its periphery.

Conductor 42 responds via gravitational forces to

spatial reorientation of mechanism 38 by moving

relative to contacts 50 (to contact at least one

contact 50 to close its respective circuit).

Including mechanism 38 as a component of either

first or second modules 14 or 18 would thus permit

it to indicate the spatial orientation of that

module. Doing so would also allow mechanism 38 to

assist device 10 (and its associated software) in

determining, for example, whether the information

~5-
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to appear on visual display 35 should be in

"landscape" or "portrait" position as the visual

display 35 is spatially configured, the direction

in which to move a curser of second module 18 when

a visual display, or whether to render keys 36 of

first module 14 inoperable when unused.

One or more connectors 54 operate to attach

first and second modules 14 and 18. As shown in

FIG. 3, for example, first module 14 defines a

primary axis of rotation 58, while second module 18

defines a corresponding primary axis of rotation 62

parallel to axis 58. In some embodiments of device

10, the size of connector 54 is designed to be

approximately equal to the combined thicknesses of

first module 14 and second module 18. As a result,

in these embodiments the size of connector 54 is

significantly less than the length of either first

module 14 or second module 18, placing parallel

axes 58 and 62 essentially adjacent each other.

Connector 54 mechanically couples first module 14

and second module 18 and can provide electrical

coupling of the modules as well. Alternatively,

first and second modules 14 and 18 may be coupled

electrically using conventional means.

FIGS. 3-4 detail connector 54 of the present

invention. Connector 54 comprises (moveable) leg

66, (fixed) leg 70, pin 74, and spring 78 and

defines tube 82 for permanently receiving axle 86

embedded within second module 18. leg 66 is

designed to pivot about pin 74, with its flared end

90 biased by spring 78 toward a similar flared end

94 of leg 70. As a consequence, legs 66 and 70 of

connector 54, when fitted into slots 98 of first

module 14, snap, or clamp, onto axle 102 of that

module and thereby connect first and second modules

14 and 18. The camming action of connector 54

HP Inc. - Exhibit 1005 - Page 5387,
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forces axles 82 and 94 toward each other,

facilitating attachment of the modules.

Edge 106 of second module 18 may also include

teeth 110 which are complementary to and designed
to engage corresponding teeth 114 of edge 118 of

first module 14. If present, teeth 110 and 114

permit more consistent rotation of first and second

modules 14 and 18. Engaging the teeth 110 and 114

also permits use of a torque-generating device 37

in only one of first and second modules 14 and 18,

providing a commensurate savings in space, weight,

and cost. Use of teeth 110 and 114 may also reduce

stress on connectors 54, stabilizing device 10 when

in use by supporting the upper of first or second

modules 14 or 18 along a greater length of the

lower of axes 58 or 62. Teeth 110 and 114

additionally provide a convenient hand-grip surface

for carrying first and second modules 14 and 18

when device 10 is configured as in FIG. 2.

Although slots 98 are shown in FIGS. 1-3 as

formed at edge 118 of first module 14, they may

additionally or alternatively appear along other

edges or portions of first module 14 (e.g. slots

98A of FIG. 1). If so placed, the slots would

permit device 10 to be configured in other ways,

including, for example, as illustrated in FIGS. 22-

23. Connector 54 could, moreover, be permanently

connected to axle 102 rather than axle 86 or not

permanently connected to either.

FIGS. 5-9 show first and second modules 14 and

18 of device 10 in various configurations

accessible using the present invention. FIG. 5

shows second module 18 in an unrotated, or

nominally closed, position relative to first module

14, placing the first and second modules 14 and 18

in parallel planes respectively intersecting axes
58 and 62. This position protects visual display

-~7-
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35 and keys 36 from damage by securing them within

the interior of device 10. FIG. 6, by contrast,

illustrates second module 18 rotated about axis 62

to form an obtuse angle relative to first module 14

(described above as a nominally "open" position),

positions representative of those assumed by the

displays and keyboards of many operating laptop

computers.

FIG. 7 illustrates an alternative positioning,

in which second module 18 has been rotated

approximately 180° relative to first module 14 to

expose visual display 35. In FIG. 8, the rotation

of second module 18 exceeds 270°, useful

particularly when only visual display 35 need be

accessible. FIG. 9, finally, shows second module

18 rotated approximately 360° relative to first

module 14 (or vice-versa), exposing visual display

35 for use as, for example, a tablet for pen-based

computing. Providing an upper surface 120 for keys

36 of first module 14 essentially flush with (or

not protruding beyond) its upper surface 121

reduces the likelihood of damage to keys 36 in this

configuration.

FIG. 10 details support 122 that may be

incorporated into device 10. Support 122 rotates

away from second module 18 and is held in position

by mechanism 126 either to brace second module 18

(see FIG. 12) or elevate, for instance, a keyboard

used as first module 14 (see FIG. 13) to facilitate

information or data entry. By positioning support

122 other than at edge 106 of second module 18, the

edge 106 continues to be available for locating

ports, jacks, or other useful or necessary devices.

If present, knobs 128 of support 122 may be fitted

into recesses 130, with key 134, spring 138, and

tension-adjustment screw 142 of mechanism 126

utilized to retain them in place. As shown in FIG.

-8-
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11, key 134 includes radial teeth 146 that engage

similar teeth 150 on knob 128, with protrusion 154

of key 134 fitting into keyway 158 for rotational

stability.

FIG. 14 details an alternative connector 162,

such as a ball joint, of the present invention.

Unlike connector 54, connector 162 permits rotation

about an axis perpendicular to axes 58 and 62.

This in turn increases the versatility of device

10, allowing a wider variety of possible

configurations to be assumed without having to

detach first and second modules 14 and 18.

FIGS. 15-19 illustrate more of the modular,

reconfigurable nature of devices made according to

the present invention. Shown in FIGS. 15-19 is
device 210, which may include first, second, and

third modules 214, 218, and 222, respectively.

First and second modules 214 and 218 may be

connected as described earlier or using either of

the mechanical connectors 226 and 230 shown in

FIGS. 17 and 18. If mechanical connectors 226 or

230 are employed, electrical connections between

first and second modules 214 and 218 may be made

using conventional ribbon cable 234, for example.

Third module 222 may be connected to either first

module 214 or second module 218 (and switched back

and forth as desired), with slots 238 along edges

242 and 246 receiving connectors 250. Although

keys 254 appear on first module 214 and visual

display 258 is shown on second module 218, either

or both modules could be electronic tablets,

videotape or compact disc players, radios,

television receivers, video game players, or other

entertainment, educational, or scientific

instrumentation modules. Among other devices

conceivable as first, second, and third modules

214, 218, and 222 are communications modules
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(including cellular telephones, portable facsimile,

copying, scanning, and printing devices, digital

dictaphones), digital still or video cameras,

digital transducers and data recorders, bar-code

readers, and other electronic equipment. FIG. 16
illustrates recess 260 formed when device 210 is

nominally "closed," which provides an area to which

a user can apply pressure when opening the device

210 manually.

FIGS. 19-28 detail various couplings of the

first and second modules 14 and 18 (or 214 and 218)

useful with the present invention. In the

nominally closed position of FIG. 19, second module

18 is unrotated relative to first module 14,

protecting visual display 35 of second module 18

from damage by securing it within the interior of

device 10. FIG. 27 shows second module 18 rotated

approximately 360° relative to first module 14 (or

vice-versa), exposing visual display 35 for use as,

for example, a tablet for pen-based computing.

FIG. 21 illustrates an alternative positioning, in

which second module 18 has been rotated

approximately 180° relative to first module 14 to

expose visual display 35. Other alternative

positionings involving rotation of second module 18

about axis 62 are detailed in FIG. 20 (in which

second module 18 is rotated more than 90° to

provide a standard "desktop" orientation) and in

FIGS. 25 and 28 (in which second module 18 is

rotated more than 270°, when only the visual

display 35 need be accessible).

FIG. 22, 23, and 24 detail additional

alternative positionings of first module 14 and

second module 18. Detaching connector 54 from

first module 14 and reattaching it about a

secondary axis 262 of that module (if first module

14 is adapted for such axis to be present) permits

~10-
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device 10 to be configured as shown in FIG. 22,

while thereafter detaching connector 54 from second
module 18 and reattaching it about secondary axis

266 (again if that module is adapted to permit

attachment about the axis) reconfigures device 10

as illustrated in FIG. 23. Similarly, reattaching

connector 54 about secondary axis 266 of second

module 18 while retaining its connection about axis

58 of first module 14 configures device 10

according to FIG. 24. FIG. 26, finally,

illustrates the detachable mechanical connection

between first module 14 and second module 18,

permitting visual display 35 to be visible and

device 10 to operate with merely an electrical

connector 270 between the first and second modules

14 and 18.

The foregoing is provided for purposes of

‘illustrating, explaining, and describing

embodiments of the present invention.

Modifications and adaptations to these embodiments

will be apparent to those skilled in the art and

may be made without departing from the scope or

spirit of the invention.
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A modular, reconfigurable system

comprising:

a. a first electronic module defining a

first axis of rotation;

b. a second electronic module defining a

second axis of rotation parallel to

the first axis of rotation;

a. means for connecting the first and

second electronic modules; and

d. means for retaining the second

electronic module in a selected

position relative to the first

electronic module.

A system according to claim 1 in which the

connecting means intersects the first and

second axes of rotation and permits

rotation of the second electronic module

approximately 0-360° about the first

electronic module.

A system according to claim 1 further

comprising means for hindering the first

electronic module from rotating about the

first axis of rotation.

A system according to claim 1 further

comprising means for hindering the second

electronic module from rotating about the
second axis of rotation.

A system according to claim 1 in which the

connecting means comprises means for

detachably connecting the first and second

electronic modules.

-12-
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A system according to claim 1 in which the

first electronic module defines a secondary

axis of rotation.

A system according to claim 6 in which the
connecting means intersects the secondary

axis of rotation.

A system according to claim 1 in which:

a. the first electronic module comprises

a curved surface radial to the first

axis of rotation, which curved surface

includes a plurality of first teeth;

and

b. the second electronic module comprises

a curved surface radial to the second

axis of rotation, which curved surface

includes a plurality of second teeth

complementary to and engaging the

first teeth.

A system according to claim 1 in which the

second electronic module comprises an

integral position indicator, which position

indicator comprises:

a. a fluid conductor;

b. a housing for the conductor, which

housing:

i. is adapted to permit the

conductor to move responsive to

reorientation of the second

electronic module; and

R- Re comprises a plurality of

electrical contacts, each adapted

to contact the fluid conductor as

a function of the orientation of

the second electronic module.

--13-
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ii.

12.

13.
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A system according to claim 1 further

comprising means, connected to the second

electronic module, for supporting the first

electronic module.

A system according to claim 10 in which the

supporting means comprises:

a. an extension adapted to rotate about

the second axis of rotation; and

b. means for retaining the extension ina

selected position.

A system according to claim 1 in which the

first electronic module:

a. defines a surface; and

b. comprises a keyboard having a

plurality of keys, each key having:

i. an upper surface not protruding

beyond the surface of the first

electronic module; and

ii. a recessed portion for

accommodating a fingertip of a
user.

A system according to claim 12 in which the

first electronic module further comprises

an electronic cursor-moving device

comprising:

a. an upper surface flush with the

surface of the first electronic

module, for receiving pressure from

the fingertip of the user; and

b. means for translating the fingertip

pressure into motion of an electronic
Cursor.

-~14-
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14. A system according to claim 1 further

comprising means for selectively hindering

the first electronic module from rotating

about the first axis of rotation and in

which the connecting means:

a. intersects the first and second axes

of rotation; and

b. comprises means for detachably

connecting the first and second

electronic modules.

15. A system according to claim 14 in which the

first electronic module defines a secondary

axis of rotation and the connecting means

intersects the secondary axis of rotation.

16. A system according to claim 14 further

comprising means, connected to the first

electronic module, for supporting the first

electronic module, which supporting means

comprises:

a. an extension adapted to rotate about

the first axis of rotation; and

b. means for retaining the extension ina

selected position.

17. A system according to claim 1 in which (1)

the second electronic module defines a

third axis of rotation perpendicular to the

first and second axes of rotation and (2)

the connecting means permits rotation of

the second electronic module about the

third axis of rotation.

18. A system according to claim 1 in which the

connecting means comprises:

-15-
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a, a fixed leg connected to the second

electronic module and having a length

and a recess;

a spring positioned within the recess;

c. a pin spanning at least a portion of

the length of the fixed leg; and

a. a moveable leg contacted by the spring

and adapted to pivot about the pin.

A system according to claim 11 in which the

extension-retaining means comprises a key

positioned within the second electronic

module and having a surface adapted to

engage the extension.

A system according to claim 1 in which the

first electronic module comprises a

generally curved surface radial to the

first axis of rotation, which generally

curved surface comprises a recess.

A modular system comprising:

a. a keyboard;

b. a visual display mechanically and

electrically connected to the

keyboard; and

Cc. a telephone mechanically connected to

at least one of the keyboard and

visual display.

A modular, reconfigurable system

comprising:

a. a first module defining:

1. a first primary axis of rotation;

ii. a secondary axis of rotation; and

ili. a curved surface radial to the

first primary axis of rotation,

~16-
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which curved surface includes a

plurality of first teeth;

a second module defining:

1. a second primary axis of rotation
parallel to the first primary

axis of rotation; and

ii. a curved surface radial to the

second primary axis of rotation,

which curved surface includes a

plurality of second teeth

complementary to and engaging the

first teeth;

means, intersecting at least two of

the first and second primary axes of

rotation and the secondary axis of

rotation, for detachably connecting

the first and second modules;

torque-generating means for retaining

the second module in a selected

position relative to the first module;

means for selectively hindering the

first module from rotating about the

first primary axis of rotation; and

means, connected to the first module,

for supporting the first module, which

means comprises:

i. an extension adapted to rotate

about the first primary axis of

rotation; and

ii. means for retaining the extension

in a selected position.

-1L7-
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Description

BACKGROUND

Field of Invention

[0001] The present invention relates generally to port-

able computers and, moreparticularly, to a portable com-

puterthat is configurable into different functional and po-
sitional modes.

Discussion of Related Art

[8002] Portable computers, such as laptop computers

or notebook computers, have becomeincreasingly pop-

ular and ubiquitous in the home and workplace. Conven-

tional portable computers most commonly have a "clam-

shell” configuration, with a base including the keyboard,

various ports, connectors and/or inputs (e.g., for power

and connecting peripheral devices), and the majority of

the electrical components (e.g., the central processing

unit and memory), and a display componentpivotably

coupled to the base by a hinge. The display component

is movable about the hinge between a closed position,

with the display screen positioned adjacent the keyboard,

and an open position, with the display screen inclined at

a desired viewing angle.

[8003] Some portable computers are able to accept

user inputs via a touch screen in addition to via conven-

tional tools, such as a keyboard or mouse. The use of a

touch screen to input data is sometimes referred to as

operating in “tablet mode” because the computeris being

used in a mannersimilar to a tablet of paper. U.S. Patent

No. 6,771,494 discloses a hybrid tablet-iype portable

computerthat is capable of operating either as a normal

laptop computerreceiving user input via a keyboard ("lap-

top mode”), or as a tablet computer receiving user input

via a touch screen. The 494 patent further discloses that

the display componentof the computeris atlached to the

base of the computer by hingesthat allow the display to

be tilted relative to the base(for laptop mode), and to be

rotated and folded against the base to configure the com-

puter into tablet mode. Further variations of a portable

computer with a moveable display are disclosed in

W095/24007 or U.S. Patent No. 6,266,236. The '236 pat-

ent discloses a computer including a base, a display

member and an arm assembly coupling the display mem-

ber to the base. According to the '236 patent, the arm

assembly allows pivotable movement of the display

member beiweena plurality of positions, including a note-

book mode configuration, a tablet mode configuration, a

presentation mode configuration, and a closed made.

DE19952486 discloses a presentation device with a first

display and a displaceable keyboard that reveals a sec-

ond display. The device is configurable between a laptop

mode and a presentation mode.
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SUMMARYOF INVENTION

[8004] Theinventionis defined inthe appended claims.

Aspects and embodiments of the present invention are

directed to a portable computerthat is configurable be-

tween a laptop mode {in which the portable computer

has a conventional laptop appearance) and an easel

mode in which the base of the computer and its display

componentstand upright forming an inverted "V," as dis-

cussed further below. The display componentis pivotably

coupled fo the base of the portable computer by a hinge

that allows the display componentto be rotated ortilted

about a longitudinal axis running along an interface be-

tween the base and the display component. Unlike the

computers discussed in U.S. Patent No. 6,266,236 and

U.S. Patent No. 6,771,494 above, the portable computer

according to embodiments of the invention does not re-

quire an arm assembly, nor multiple, different hinge as-

semblies to be configured into the different modes. Fur-

thermore, the portable computer according to embodi-

ments of the invention is capable of different display

modes and different functionality in the different config-
urations, as discussed below.

[8005] Further aspects and embodiments are directed

to a portable computer having an embedded scroll wheel

that can be configured to allow a user to control various

features and functionality of the portable computer. For

example, as discussed further below the scroll wheel can

be used to navigate amonginformation displayed on the

portable computer’s display and/or to alter operating

modes of the portable computer, and/or to control fea-

tures such as volume, display brightness, etc.

[0006] According to one embodiment, a portable com-

puter is configurable between various modes, including

a closed mode, a laptop mode, an easel made, a flat

mode and a frame mode. The portable computer may

comprise a display component including a display

screen, a base, and a hinge assembly at least partially

housed within the base and configured to pivotably cou-

pie the display componentto the base. The display com-

ponent may be rotatable about a longitudinal axis running

along an interface between the display component and

the base. In the closed mode, the display screen may be

disposed substantially against the base, and rotating the

display component about the longitudinal axis up fo ap-

proximately 180 degrees from the closed mode may con-

figure the portable computer into the laptop mode. Ro-

tating the display component about the longitudinal axis

beyond approximately 180 degrees axis from the closed

mode may configure the portable computerinto the easel
mode.

[0007] in one example of the portable computer, the

display componentis rotatable about the longitudinal axis

up to approximately 320 degrees from the closed mode.

in another example, the portable computer comprises a

display orientation module that displays content on the

display screen in one of a plurality of orientations relative

to the longitudinal axis. The orientation of the displayed
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content may be dependent on the current display mode

of the portable computer, or may be configurable respon-

sive to a user input. The portable computer may further

comprise a mode sensor which detecis a current display

modeof the portable computer, and the display orienta-

tion module may display content on the display screen

in an orientation dependent on the current display mode

detected by the mode sensor. Depending on the hinge

assembly used, the longitudinal axis may comprises mul-

tiple parallel axes, and the hinge assembly may be con-

figured to permit rotation of the display component about

any of the multiple parallel axes to configure the portable

computer between the plurality of display modes.

[8008] Another embodiment is directed to a portable

computer comprising a base, a display componentrotat-

ably coupled to the base, and meansfor rotating the dis-

play componentin a single direction relative to the base

to configure the portable computer between a laptop
mode and an easel mode.

[8009] In another embodimentof a portable computer

configurable between multiple modesincluding a laptop

mode and an easel mode, the portable computer com-

prises a display component, a base, and a hinge assem-

bly configured to rotatably couple the display component

to the base. The hinge assembly may be configured to

permit rotation of the display component about a single

axis to configure the portable computer betweenthe lap-

top mode and the easel mode. In one example, the single

axis is a longitudinal axis running along an interface be-

tween the display component and the base. The portable

computer may further comprise a scroll wheel disposed

at least partially about the longitudinal axis. in one ex-

ample, the display component comprises a display

screen, and the scroll wheel is configured to permit a

user to manipulate content displayed on the display
screen.

[8010] Another embodimentis directed to a method of

automatically orienting content displayed on a portable

computer. The method comprisesrotating a display com-

ponent of the portable computer about a longitudinal axis

running along an interface between the display compo-

nent and a base of the portable computer, detecting a

degree of rotation of the display componentrelative to

the base, providing a signal representative of the degree

of rotation of the display component, and automatically

configuring an orientation, relative to the longitudinal ax-

is, of the content displayed on the portable computerre-

sponsiveto the signal.

[0011] According to another embodiment, a portable

computer comprises a base unit, a display unit including

a display screen configured to display content, an orien-

tation sensor which detects an orientation of the display

unit relative to the base unit, and a display orientation

module which orients the content displayed on the dis-

play screen responsiveto the orientation detected by the
orientation sensor.

[0012] Another embodiment of a portable computer

comprises a base, a display componentrotatably cou-
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pled to the base such that the display component and

the base arerotatable with respect to one another about

a longitudinal axis running along an interface between

the display component and the base, the display com-

ponent including a display screen, and a scroll wheel

disposed at least partially within the base and rotatable

about the longitudinal axis, the scroll wheel configured

fo permit a user to control at least one of operating pa-

rameters of the portable computer and content displayed

on the display screen. In one example, the scroll wheel

is configured to permit the user to adjust a volume of

sound produced by the portable computer. In another

example, the screen is configured to display al least one

of a plurality of modes of content, and the scroll wheelis

configured to permit the user to select a mode of content

for display by the portable computer. The portable com-

puter further comprises one or more navigation buttons

that may be used in conjunction with the scroll wheel to

contro! aspects of the portable computer and displayed
content.

{0013] According to another embodiment, a portable

computer is configurable between a plurality of display

modes including a laptop mode and an easel mode, the

portable computer comprising a base, a display compo-

nent rotatably coupled to the base and including a screen

which displays content, and a scroll wheel accessible in

each of the plurality of display modes and configured to

permit a user to manipulate at least one of operating pa-

rameters of the portable computer and the content dis-

played on the screen. In one example, the scroll wheel

is disposed at leas partially about an axis of rotation of

the display componentrelative to the base.

[0014] in another embodiment, a portable computer

comprises a base, a display component including a

screen configured to display content, a hinge assembly

configured to rotatably couple the display component to

the base and to permit rotation of the display component

about a longitudinal axis running along an interface be-

tweenthe display component and the base, and a scroll

wheel disposed at least partially about the longitudinal
axis.

[0015] Stil other aspects, embodiments, and advan-

tages of these exemplary aspects and embodiments,are
discussed in detail below. Moreover, itis to be understood

that both the foregoing information and the following de-

tailed description are merely illustrative examples of var-

ious aspects and embodiments, and are intended to pro-

vide an overview or frameworkfor understanding the na-

ture and character of the claimed aspects and embodi-

ments. Any embodiment disclosed herein may be com-

bined with any other embodiment in any manner consist-

ent with the objects, aims, and needs disclosed herein,
and references to "an embodiment,“ “some embodi-

ments," “an alternate embodiment,” "various embodi-

ments,” "one embodiment”orthe like are not necessarily

mutually exclusive and are intended to indicate that a

particular feature, structure, or characteristic described

in connection with the embodiment may be included in

wn
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at feast one embodiment. The appearances of such

terms herein are not necessarily all referring to the same

embodiment. The accompanying drawings are included

to provide iflustration and a further understanding of the

various aspects and embodiments, and are incorporated

in and constitute a part of this specification. The drawings,

together with the remainderof the specification, serve to

explain principles and operations of the described and

claimed aspects and embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Various aspects of atleast one embodiment are

discussed below with reference to the accompanyingfig-
ures, which are not intended to be drawnto scale. Where

technical features in the figures, detailed description or

any claim are followed by referencessigns, the reference

signs have beenincluded for the sole purpose of increas-

ing the intelligibility of the figures, detailed description,

and claims. Accordingly, neither the reference signs nor

their absence are intended to haveanylimiting effect on

the scope of any claim elements. In the figures, each

identical or nearly identical componentthatis illustrated

in various figures is represented by a like numeral. For

purposesofclarity, not every component may be labeled

in every figure. The figures are provided for the purposes

of illustration and explanation and are not intended as a

definition of the limits of the invention. in the figures:

FIG. 1 is an illustration of one example of a portable

computer, according to aspects of the invention, in

a "laptop" configuration;

FIG. 2 is a view of the portable computer of FIG. 1

in the closed position;

FIG. 3 is a plan view of the exterior of the bottom of

the portable computerof FIG.1;

FIG. 4is a perspective view of the portable computer
of FIG. 1 in the easel mode;

FIG. Sis aside view of the portable computerof FIG.

4, illustrating the adjustable angie of the easel mode;

FIGS. 6A-C are diagrams illustrating different posi-

tions of the portable computer of FIG. 4 in easel
mode;

FIG. 7A is anillustration of a portion of the portable

computer of FIG. 1 in the laptop mode, illustrating a

hinge assembly according to aspects of the inven-
tion;

FIG. 7B is an in illustration of a portion of the portable

computerof FIG. 1 in the easel mode, illustrating the

hinge assembly according to aspects of the inven-
tion;

FIG. 8 is a diagram of one example of the hinge as-

sembly of FIGS. 7A and 7B;

FIG. 9 is a cross-sectional diagram of a partion of

the hinge assembly of FIG. 8, taken along line 9-9
in FIG. 8;

FIG. 10 is an exploded view of the hinge assembly
of FIG. 8:
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FIG. 11 is a block diagram of one example of a port-

able computer user interface architecture, according

to aspects of the invention;

FIG. 12 is a screen shotillustrating one example of

a graphical user interface, according to aspects of
the invention;

FIG. 13 is a screen shotillustrating another example

of a graphical user interface according to aspects of
the invention;

FIG. 14 js an illustration of a user adjusting the scroll

wheel on a portable computer in the easel mode,

according to aspects of the invention;

FIG. 15 is an illustration of a user pressing the scroll

wheel on a portable computer, according to aspects
of the invention;

FIG. 16 is an illustration of a user pressing a navi-

gation bution on the portable computer, according

to aspects of the invention;

FIG. 17 is an illustration of an example of the portable

computer in the laptop mode, according to aspects
of the invention;

FIG. 18 is a view ofa portion ofthe portable computer

illustrating a wireless signal indicator feature, ac-

cording fo aspects of the invention:

FIG. 19 is a view ofa portion of the portable computer

in the closed position, according to aspects of the
invention;

FIG. 20 is a plan view of one example of a power

adaptor, according to aspects of the invention;

FIG. 21 is a side view of the power adaptor of FIG. 20;

FIG. 22A is another side view of the power adaptor

of FIG. 20, illustrating the power cord would around

a cord spool, according to aspects of the invention;

FIG. 22Bis a plan view of the power adaptorof FIG.
22A

FIG. 23 is an illustration of the portable computer

coupled fo a docking station, according to aspects
of the invention:

FIG. 24 is an illustration of the portable computer

showing one example of a docking connector, ac-

cording to aspects of the invention;

FIG. 25is an illustration of a hinge assembly coupled

to a computer frame, according to aspects of the
invention;

FIG. 26 is an illustration of the poriable computer

configured into a “frame” mode, according to aspects
of the invention; and

FIG. 27 is an illustration of the portable computer

configured into a “flat’ mode, according to aspects
of the invention.

DETAILED DESCRIPTION

[0017] Aspects and embodiments are directed to a

portable computerthat is configurable between different

operating modes, including a laptop mode (in which the

portable computer has a conventional laptop appear-

ance), a flat mode, a frame mode, and an easel modein
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which the base of the computerand its display compo-

nent stand vertically forming an inverted "V," as dis-

cussed further below. The portable computer is capable

of different display formats and functionality in the differ-

ent modes, and includes a graphical user interface that

may work seamlessly with the computer hardwareto pro-

vide a unified, comfortable, holistic user experience. In

particular, the portable computer may provide access to

a widearray of functions, both thosetraditionally provided

by computing devices and those traditionally provided by

other passive information devices. For example, the

hardware and software, including the graphical userin-

terface, of the portable computer may be focused toward

providing access to entertainment media, such as audio

and video (e.g., playing music, streaming video, viewing

photographs, etc.), email, and internet, while also pro-

viding state-of-the-art computer processing capability.

[8018] itis to be appreciated that embodiments of the

methods and apparatuses discussed herein are not fim-

ited in application to the details of construction and the

arrangement of components set forth in the following de-

scription or Hlustrated in the accompanying drawings.

The methods and apparatuses are capable of implemen-

tation in other embodiments and of being practiced or of

being carried out in various ways. Examples of specific

implementations are provided herein for illustrative pur-

poses only and are not intended to be limiting. In partic-
ular, acts, elements and features discussed in connection

with any one or more embodiments are not intended to

be excluded froma similarrole in any other embodiments.

Also, the phraseology and terminology used hereinis for

the purpose of description and should not be regarded

as limiting. Any references to embodiments or elements

or acts of the systems and methodsherein referred to in

the singular may also embrace embodiments including

a plurality of these elements, and any referencesin plural

to any embodiment or element or act herein may also

embrace embodimentsincluding only a single element.

Referencesin the singularor plural form are not intended

to limit the presently disclosed systems or methods, their

components, acis, or elements. The use herein of “in-

cluding,” “comprising,” "having," “containing,” “Involv-

ing,” and variations thereof is meant to encompass the

itemslisted thereafter and equivalents thereof as well as

additional items. References fo “or may be construed

as inclusive so that any terms described using "or" may

indicate any of a single, more than one, and all of the
described terms.

[0019] Referring to FIG. 1, there is illustrated one ex-

ample of a portable computer according to aspects of the

invention. In FIG. 1, the portable computer 100 is illus-

trated in the “laptop” made, with the display component

102 inclined at a viewing angle from the base 104. The

display component 102 is pivotably coupled to the base

104 by a hinge assembly (not shown) that allows the

display componentto be rotated with respect to the base.

The hinge assembly mayinclude a single or multiple hing-

es, which may be any of a variety of hinge types,includ-

Won
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ing, but not limited, to single-axis hinges, multiple-axis

hinges, geared hinges, etc. In one example, the hinge

assembly allowsthe display component 102 to be rotated

(or tilted) about a longitudinal axis 101 running along an

interface between the display component and the base
104, as illustrated in FIG. 1 and discussed further below.

The base 104 includes a keyboard 106 and internal elec-

tronic components (not shown), such as a central

processing unit, memory, and other components neces-

sary to operate the portable computer, as known ta those
skilled in the art. In some embodiments, the base 104

may also include a touch pad 108 or trackball (not shown)

for receiving user commands, as known to those skilled
in the art.

{G020] Still referring to FIG. 1, the display component

102 includes a display screen 110, and may also include

a camera 112, microphone 114, and infrared receiver

116, as discussed further below.If is to be appreciated

that the locations of the camera 112, microphone 114

and infrared receiver 114 are not limited to the example

ilustrated in FIG. 1, and may be placed in other locations

on the display component 102 and/or base 104, as would

be recognized by those skilled in the art. The display

component 102 may also include cushions 118 that pro-

vide soft contact points between the base 104 and the

display component 102 when the portable computer is

closed. In one example, the cushions 118 are madeof

rubber. However,itis to be appreciated that the invention

is not so limited, and the cushions 118 may comprise

materials other than rubber, including, for example, a pol-

ymer,felt, or other suitable materials as would be recog-

nized by those skilled in the art.

[0021] Referring to FIG. 2, there is illustrated a side

view of the portable computer 100 of FIG. 1 in the closed

configuration. As is the case for conventional clam-shell

type portable computers, when the portable computer

100 is closed, the display screen is disposed "face down"

against the keyboard of the base 104. jn the illustrated

embodiment, the base 104 includes a rounded portion

120 that housesthe hinge (not shown)that pivotably cou-

ples the display component102 to the base,as discussed

further below. If is to be appreciated that the rounded

portion 120 is not limited to having a round shape, but

mayinstead have another shape, which may be depend-

ent on the type of hinge used. In one embodiment, a

powerbutton 122, configured to turn the portable com-

puter ON and OFF, may also be provided on the rounded

portion 120, as illustrated in FIG. 2. However,it is to be

appreciated that the invention is not so limited, and the

powerbutton 122 may be located elsewhere on the base

104. Inone example, the power button 122 may be slight-

ly recessed relative to the surface of the base 104, so as

decrease the potential for the power button to be acci-

dentally pressed.

{89022] An exterior view of the bottom of the base 104

(the underside of the portable computer100)is illustrated
in FIG. 3. As can be seen in FIG. 3, in one embadiment,

the base 104 includes a plurality of feet 124. in one ex-
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ample, the feet 124 are made of rubber; however,itis to

be appreciated that the invention is not so limited and

the feet may be made of another material, such as, for

example, a polymerorfelt. A ventilation slit 126 may be

provided near an interface between the base 104 and

the display component 102, asillustrated, or elsewhere

as may be desired, to allow heat to dissipate from the

internal electronic componentsin the base. The base 104

may also include one or more speakers 128. In one ex-

ample, the base 104 includes two stereo speakers 128,

positioned at either side of the base,asillustrated in FIG.

3; however, itis to be appreciated that the portable com-

puter 100 may comprise more or fewer speakers which

may be placed at any location on the base 104. A scroll

wheel 132 may be provided to allow a user to control

certain functionality of the portable computer 100, such

as navigating web pages, controlling speaker volume,

selecting programs,etc., as discussed further below.

[0023] According to one embodiment, the base 104

may comprise a cushioning strio 130 disposed along an

edge of the base 104 opposite to the interface between

the display component 102 and the base,as illustrated

in FIG. 3. The cushioning strip 130, which may comprise

rubber, a polymer, or another suitable material, may

serve as a “foot” when the portable computeris config-
ured into the easel mode, as discussed further below. In

one embodiment, the display component 102 may be

provided with a similar cushioning strip that may serve

as a second supporting foot when the portable computer

is configured into the easel mode.

[8024] Referring to FIG.4, there is itustrated an exam-

ple of the portable computer100 configuredinto the easel

mode. To convert the portable computer 100 from the

laptop mode {or closed position) into the easel mode, the

display component 102 may be folded away from the

base 104, in the same direction as to open the computer

(i.e., to configure the computer from the closed position

into the laptop mode) such that the base 104 and the

display component 102 form an inverted "V" shape with

the bottom of the base and the back of the display com-

ponent face another,asillustrated in FIG. 4. In the easel

made, the display screen 110 is visible and accessible

on one side of the portable computer 100 and the key-

board 106 (not shownin FIG.4) is visible and accessible
on the otherside.

[0025] Asillustrated in FIG. 4, in one embodiment, the

portable computer may comprise integrated hardware

volume controls, including a volume control button 204

and a mute button 206. In one example, the volume con-

trol button 204 may be a rocker switch that allows a user

to easily increase or decreasethe volume of audio played

through the speakers 128. When the user presses the

volume contro! button 204, a volumeindicator may tem-

porarily appear on the display screen 110, to provide a

visual indication of the amount by which the volumeis

being increased or decreased. Similarly, pressing the

mute button 206 may cause a visual indication that the

volume is muted to appear on the display screen 110.
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[8026] According to one embodiment, when the port-

able computer 100 is configured into the easel mode, the

visual display on the display screen 110 is automatically

rotated 180 degrees such thal the information appears

“right-way-up," even through the display screen is up-

side-down compared to when the portable computeris

in the laptop mode. Thus, a user may simply "flip" the

portable computer 100 into the easel mode and immedi-

ately be able to comfortably view information on the dis-

play screen 110, without having to access display screen

controls to adjust the orientation of the visual display. In

one embodiment, the portable computer 100 includes an

orientation (or mode) sensor that is configured to detect

whether the portable computeris in the laptop mode or

the easel mode, and to adjust the display accordingly.

The orientation sensor may be incorporatedinto the base

component 104, for example, underneath the keyboard

106, or into the display component. in one example, lo-

cating the orientation sensor in the display component

102, rather than the base 104, may provide more robust

detection and therefore, may be presently preferred in

some embodiments. The orientation sensor may be used

to determine a precise relative orientation of the base

component 104 with respect to the display component

102, or vice versa, for example, to determine whether

the device is in the laptop mode, easel mode, or some

point in between the two modes. In one example, the
orientation sensorincludes an accelerameter whose out-

put is fed to the computer operating system (or to dedi-

cated logic circuitry) which then triggers a display inver-

sion as appropriate.

[0027] Accelerometers have been used in portable de-

vices such as cellular phones, media players or comput-

ers, as sudden motion sensors, or "drop detectors," to

protect against hard drive crashes in the event that the

device is dropped. By contrast, however, the accelerom-

eter in the portable computer according to an embodi-
ment of the invention is not used to detect motion of the

overall computer, but rather to detect a configuration of

the portable computer 100 (e.g., laptop mode or easel

mode}, particularly, to detect an orientation of the display

component 102 relative to the base component 104. In

one example, information from the accelerometeris pro-

vided to a display controller in the portable computer and

used to switch the display betweenportrait or landscape
mode, as is done in some conventional devices.

[0028] Referring to FIG. 5, when the portable computer

100 is in the easel mode, the base 104 is disposed at an

angle 134 to the display component 102. This angle 134

is adjustable, for example, to allow a comfortable viewing

angle to the display screen 110 to be maintained fordif-

ferent positions of a user 136 and of the portable com-

puter 100, as illustrated in FIGS. 6A, 6B and 6C. For

example, when the user 136 is further from the portable

computer, the angle 134a (FIG. 6A} may be made smaller

than the angie 134b when the useris closer to the port-

able computer (FIG. 6B). As discussed above, in one

example, the orientation sensor (not shown) may be used
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to detect, either approximately or precisely, the angle 134

and to provide the information to the computer operating

system.

[8029] According to one embodiment, the display com-

ponent 102 is pivotably coupled to the base 104 by a

hinge that allows the display component to be moved

relative to the base so asfo allow the portable computer

100 to be configured into the closed position, the laptop
mode or the easel mode. As discussed above, in con-

ventional “clamshell" type portable computers, the hing-

es that couple the display componenito the base gen-

erally do not permit more than about 180 degrees of ro-

tation of the display component. Thus, these convention-

al portable computers can bein a closed position or open,

laptop configuration, but cannot be configured into an

easel mode because the conventional hinges do not per-

mit sufficient movement of the display component. Sim-

ilarly, the tablet-type portable computers discussed

above have displays that can be opened, rotated and

folded such that theylie flat against the keyboard on the

base, but cannot be configured into an ease! mode. Al-

though, as discussed above, U.S. Patent No. 6,266,236

discloses a computer that is configurable into a presen-

tation made, this requires a complex arm assembly. By

contrast, the portable computer according to embodi-

ments of the present invention may be configured into

the easel mode by simply continuing to tilt or rotate the

display componentpast the “laptop positions" until a de-

sired easel angle 134 is reached.

[0030] Referring toFiGS. 7Aand7B, thereis illustrated

a portion of the portable computer100illustrating a hinge

assembly 138 that allows the portable computer to be

configured into either the laptop mode (FIG. 7A) or the

easel mode (FIG. 7B), according to aspects of the inven-

tion. According to one embodiment, the hinge assembly

138 accommodates 0-320 degrees of rotation, allowing

a minimum angle 134 (see FIG. 5) of 40 degrees. How-

ever, itis to be appreciated that the hinge assembly 138

may allow greater or fewer degrees of rotation, provided

only that sufficient rotation is allowed so as to configure

the portable computer 100 into either the laptop modeor
the easel mode. As discussed above, in one embodiment

the portable computer 100 includes an orientation sensor

(not shown) that is configured to detect a relative orien-

tation of the display component 102 and the base com-

ponent 104. In one exampie, the orientation sensor may

be an accelerometer incorporated into the base compo-

nent 104, as discussed above. Alternatively, the orienta-

tion sensor may be incorporated into the hinge assembly

138 and may be used to detect movementof the hinge

assembly, and to translate that movementinto an infor-

mation aboutthe relative orientation of the display com-

ponent 102 and the base component 104 (for example,

a size of the angle 134). It is also to be appreciated that

the orientation sensor may include electronic or mechan-

ical components,or a combination thereof. For example,

the hinge assembly maybe provide with detents that pro-

vide an indication of the modeof the portable computer.
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[0031] As discussed above, and also illustrated in

FIGS. 7A and 7B, the portable computer may also com-

prise a scroll wheel 132 that allows a userto adjust, con-

trol and/or select various aspects of the portable compu-

ter (e.g., wireless capability or speaker volume) or items

displayed on the display screen 110. A housing 160 may

contain or support various mechanica! and/or electronic

components (not shown) that are coupled to the scroll

wheel 132 and are configured to convert physical move-

ment of the scroll wheel into electrical signals. These

electrical signals may be providedto the central process-

ing unit of the portable computer 100 which processes

the electrical signals so as to translate movementof the
scroll wheel into control of a selected feature, for exam-

ple, adjusting the volume of the speaker(s) or selecting

a particular item displayed on the display screen, as dis-
cussed further below.

[0032] One embodimentof the hinge assembly 138 is

itustrated in FIG. 8. The hinge assembly includes a

bracket 140 rotatably coupled to a housing 142. The

housing 142 may include a first flange 144 that may be
fastened to an internal frame in the base 104, as illus-

trated in FIG. 7A. Thefirst flange 144 may include holes

146 to allow the first flange to be fastened to the base

104 using fasteners, such as, for example, screws,rivets

or bolts. The bracket 140 may include a second flange

148 that may be similarly coupled to the display compo-

nent 102 using fasteners 150. In one embodiment, the

display screen 110 (see FIG. 1) may be an LCD screen.

As knownto thoseskilled in the art, an LCD screen gen-

erally comprises a frame and plastic housing. In one ex-

ample, the second flange 148 may befastened to either

or both of the display screen frame and the screen’s plas-

tic housing. Referring to FIG. 25, there is Hustrated an

example of two hinge assemblies 138 coupledto the dis-

play frame 208 of the display component, and to the base

frame 210 of the base component 104. According to one

embodiment, the bracket 140 and/or housing 142 may

be formed of cast zinc. However,it is to be appreciated

that other materials, including other metals, may be used,

and the bracket 140 and/or housing 142 may be formed

using a procedure other than casting, such as, for exam-

ple, machining or molding.

[8033] Referring again to FIG. 8, in one embodiment,

the hinge assembly 138 may also incorporate an area

152 for locating the power button (FIG. 2, 122) or a nav-

igation control button (FIG. 4, 166), as discussed further
below.

[0034] Referring to FIG. 9, there is ilustrated a cross-

sectional view of a portion of the hinge assembly 138

taken along line A-A in FiG. 8. As shownin FIG.9, in one

embodiment the hinge assembly 138 comprises a shaft

154 located within the hinge housing 142. The shaft 154

may be held in position within the hinge housing 142, and

rotatably coupled to the housing, by torsion elements,

such as springs 156. In one example, the springs 156

may be formed by stamping: however,it is to be appre-

ciated that other methods of manufacture may be used.
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In one example, the hinge assembly may accommodate

about 320 degrees of rotation, as discussed above, and

may provide about 6.5 in-ibs in symmetric torque.

[8035] FIG. 10 is an exploded view of the hinge as-

sembly of FIGS. 8 and 9. As shown in FIG. 10, the shaft

154 is coupled to a member 158. This member 158 may

be integral with or coupled to the bracket 140 whichis,

in turn, fastened to the display component, as discussed

above. Thus, the shaft 154 and springs 156 provide a

rotatable coupling between the fixed elemenis of the

hinge assembly, namely, the hinge housing 142 and
bracket 140 which are fastened to the base 104 and dis-

play component 102 of the portable computer. In this

manner, the hinge assembly allows the display compo-

nent 102 to be moved relative to the base 104, thereby

allowing the portable computer to be easily and quickly

configured into any of the closed position, laptop mode

or easel mode. For example, simply rotating ortilting the

display component about the longitudinal axis 101 (see

FIG. 1} up to approximately 180 degrees from the closed

made configures the portable computer into the laptop

mode,and rotating the display component aboutthe lon-

gitudinal axis 101 beyond approximately 180 degrees

axis from the closed mode configures the portable com-

puter into the easel mode.

[0036] According to one embodiment, the portable

computerincludes integrated “navigation” hardware that

allows a user to easily and comfortable contro! various

features and functions of the portable computer, and to

manipulate content displayed on the portable computer.

For example, as discussed above, the portable computer

100 may comprise a scroll wheel! 132 that allows a user

to control, adjust and/or select various functionality of the

portable computer. According to another embodiment,

the scroll wheel 132 may be used to provide “hardware

navigation” through information, such as menus, icons,

etc., displayed on the display screen 110, as discussed
further below with reference to FIG. 17. A commondis-

play configuration used in conventional computers is a

“desktop” view in which multiple icons representing links

to various programs or applications are displayed over a

background image. Navigation is conventionally per-

formed using a mouse, touch pad or trackball, as known

to those skilled in the art. Inone embodiment, the portable

computer 100 may display information on the display

screen 110 in the conventional desktop configuration,

and navigation may be performed using either conven-

tional tools, such as a touchpad 108, trackball (not

shown) or peripheral, for example, a mouse, that is con-

nected to the portable computer 100 via a port 164, or

the scroll wheel 132, or a combination thereof. According

to another embodiment, the portable computer 100 in-

cludes a streamlined graphical user interface that sup-

ports "map" navigation. The map userinterface provides

a clear overviewof the entire computing environment and

searching capability within the environment that may be

accessed using the scroll wheel 132 and one or naviga-

tion buttons 166, 168 that are provided on the base 104
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of the portable computer 100 (button 166) and/or in the

keyboard 106 (button 168), illustrated in FIG. 17. In one

embodiment, the map modeof navigation is a hierarchi-
cal mode that reduces the number of items to select

amongst at any stage of navigation, thereby facilitating

user accesswith the scroll wheel 132 and, optionally, the

navigation bution(s} 166, 168. Of course, if is to be ap-

preciated that the map user interface may also be navi-

gated using conventional tools, such as a trackball,

touchpad, mouse or arrow keys.

[0037] Referring to FIG. 11, there is illustrated a block

diagram of one example of an architecture of the portable

computer including a map userinterface. The user inter-

face "home"screen 170 thal displaysa plurality of modes

of content 172. In the illustrated example, the home
screen 170 contains five modes of content 172; however,

itis to be appreciated that the home screen may include
more or fewer than five modes of content and that the

modes of content may differ from the examples dis-

cussed below. According to one example, the modes of

content 172 accessible via the home screen 170 may

include "media" 172a, “connect" 172b, “web" 172c, "ap-

plications" 172d, and "channels" 172e. Using the map

user interface, information, programs, features and ap-

plications may be groupedinto the various modes of con-

tent 172. By selecting any mode of content 172, for ex-

ample, by using the scroll wheel 132 and/or navigation
buttons 166, 168, as discussed further below, the user

may access the content organized within that mode. For

example, the media mode 172a may provide access to

a medial player fo play, view, search and organize media

such as music, video, photos, eic. The connect mode

172b may provide access to features such as, for exam-

ple, email, voice-over-iP, instant messaging, etc., and

the web mode 172c may provide access to internet

browsing and searching. The application mode 172d may

provide accessto, for example, computer applications or

programs, such as word processor, spreadsheet, calcu-

lator, etc. Inone example, these applications or programs

may be provided as web-basedservicesrather than pro-

grams or applications residing on the portable computer

100. The channels mode 172e may provide access to

different functionality of the portable computer, with the
different functions or features defined as different chan-

nels. For example, a channel mayinclude an alarm clock

channel in which the portable computer is configured to

display a clock and can be programmed to activate an

alarm, e.g., a sound, piece of music, etc., at a predeter-

mined time. Another example of a channel may include

a "photo frame” channel in which the portable computer

may be configured to display a pre-selected image or set

of images, etc. Another example of a channelis a “tele-

vision” channel, in which the portable computer is con-

figured to stream Internettelevision. in one example, a

user may configure particular Internet television chan-

nels (e.g., anews channel, a movie channel, a home and

garden channel, etc.) into sub-channels within the chan-

nels mode of content 172(e). Some orall of the modes

HP Inc. - Exhibit 1005 - Page 5419



HP Inc. - Exhibit 1005 - Page 5420

15 EP 2 283 407 B1 16

of content 172 may access, retrieve and/or store infor-
mation on the internet 174.

[0038] According to one embodiment, the different

modes of content 172 may be displayed as a series of

bars acrossthe display screen 110, as illustrated in FIG.

12. The following discussion of various features, includ-

ing hardware navigation through the map user interface

may refer primarily to the display configuration illustrated

in FIG. 12. However, it is to be appreciated that the in-

vention is not so limited, and the modes of content may

be displayed in other configurations, including, for exam-

ple, a “desktop” and icon configuration, a “dashboard”

type display, as illustrated in FIG. 13, or another config-

uration, as would be recognized by those skilled in the

art. Similarly, navigation is discussed below primarily with

reference to the scroll wheel 132 and navigation buttons

166, 168; however,itis to be appreciation that navigation

may also be accomplished using any of the conventional
tools discussed above or knownto thoseskilled in the art.

[0039] As discussed above, according to one embod-

iment, the scroll whee! 132 and the navigation buttons

166, 168 may be used to navigate the user interface.

Referring again to FIG. 12, scrolling the scroll wheel may

sequentially highlight different ones of the modes of con-

tent 172. In one example, the highlighting may be

achieved by changing the color of the selected mode,

and/or by providing a visual indicator, such as a colored

bar 176. A highlighted mode 172 may be selected by

pressing the scroll wheel, thereby bringing up a new

"page" or screen on the user interface corresponding to
the selected mode. Once within a selected mode of con-

tent 172, the scroll wheel maysimilarly be used to select

particular functions, features or applications within that
mode. In one embodiment, the default action for the scroll

wheel 132 may vary depending on whetherthe portable

computer 100 is in the laptop mode or the easel mode.

For example, in easel mode, the default action for the

scroll wheel may be channel selection within the chan-

nels mode 172(e).

[0040] As discussed above, in one embodiment voal-

ume control for the speakers 128 may be provided by
the volume control button 204 and mute button 206. Al

ternatively, according to another embodiment, volume

control may be provided using the scroll wheel 132. Thus,
as a user scrolls the scroll wheel 132, as illustrated in

FIG. 14 by arrow 161, a volume indicator may appear on

the display screen 110. in one example, the volumein-

dicator may comprise a transparent, or partially transpar-

ent, box 162 containing volume Jevel indicators that may

appeardirectly below the scroll wheel 132 on the display

screen 110. In this example, as the user scrolls fhe scroll}
wheel 132, different volume levels in the volume box 162

may be successively highlighted, to indicate to the user

that the volumeis increasing or decreasing.

[8041] In one embodiment, the scroll whee! 132 may

be depressible as well as scrollable. Thus, pressing the

scroll wheel 132, as illustrated in FIG. 15, may allow fur-

ther control, such as, for example, selecting a channel
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onto which the user has scrolled, or "play" and “pause”

of audio or video being played through the portable com-

puter 100.

[0042] As discussed above, according to one embod-

iment, one or more navigation buttons are used in con-

junction with the scroll wheel. In particular, in one em-

bodiment, the navigation button(s) are used to change
the action of the scroll wheel. As discussed above, in one

example, the default action of the scroll wheel is volume

control. This action is changed by pressing the navigation

button 166, as illustrated in FiG. 16, for example, from

volume contro! to menu navigation in the user interface,

and vice versa. According to one embodiment, the effect

of pressing the navigation button 166 varies depending

on active the mode of content of the portable computer

100. For example, if a user is in the media mode using

a photo viewing application, pressing the navigation but-

ton 166 may change the action of the scroll whee! 132

from mode navigation to slideshow controls for the pho-

tos. When the navigation button 166 is pressed, an con-

trol indicator box (similar to the volume indicator box 162

discussed above with reference to FIG. 14) may appear

containing different actions for the photo slideshow, such

as “play,” "next," "back,” "skip," “full screen view,” etc.,

and scrolling the scroll wheel 132 may allow a userto

select one of these actions. Pressing the navigation but-

ton 166 again may return the scroll wheel action to menu

navigation, to allow the user to, for example, move to a

different feature or application within the active mode,or
to select a different mode.

[0043] Ascanbeseenin FIG. 16, the navigation button

166 may be easily accessed when the portable computer

100 is in the easel mode, providing a convenient naviga-

tion tool for this configuration. A similar navigation button

168 may be provided on the keyboard 106, asillustrated

in FIG. 17. In one example, the functionality of the two

navigation buttons 166, 168 may be the same, with the

different locations providing easy, comfortable accessin

the different configuration modes {i.e., laptop or easel)

of the portable computer 100. Thus, a user may use either

navigation button 166 or navigation button 168, depend-

ing on personal preference. jn another example, the two

navigation buttons may havedifferent functionality. For

example, the navigation button 166 may be usedto alter
the action of the scroll wheel 132, as discussed above,

while the navigation button 168 is used to navigate “up"

or "down" a level within the map user interface. For ex-

ample, pressing the navigation button 168 while within a

given mode of content mayallow the user to “back up”

to the home screen; or pressing the navigation button

168 while within a selected channel(in the channel mode

of the content 172e) may allow the user to “back-up” to

the channel mode main page.

[0044] itis to be appreciated that numerousvariations

on the functionality of the navigation buttons 166, 168 is

possible, as would be recognized by those skilled in the

art, and the above examplesare givenforillustration only

and are not intended to belimiting. in addition, any func-
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tions described with reference to one navigation buiton

(166 or 168) may be instead (or additionally) implement-

ed with the other navigation button. in one example, the

function of the navigation buttons 166, 168 may vary de-

pending on whether the portable computer 100 is con-

figured into the laptop modeor the easel mode. For ex-

ample, only the navigation button 166 may be active in

the easel mode,and only the navigation button 168 may

be active in the laptop mode.Alternatively, both naviga-

tion buttons 166, 168 may be usable in either the laptop

modeor the easel mode,but their functionality may vary.

For example, when the portable computer 100 is in the

easel mode, the default action for the navigation button

166 may be channel selection whereasthe default action

for the navigation button 168 is to access the "home"

screen. Furthermore, the portable computer 100 is not

limited to the use of two navigation buttons and may in-

stead comprise only a single navigation button or more

than two navigation buttons, any of which may be dis-

posed in the locations described above (e.g., on the

rounded portion 120 of the base 104 or on the keyboard

106), or in other focations on the portable computer.

[0045] As discussed above, according to one embod-

iment, the function or display content and/or display ori-

entation of the portable computer may vary when the

portable computer is configured from the laptop mode

into the easel mode,or vice versa. For example, as dis-

cussed above, when the portable computer 100 is con-

figured into the easel mode, the visual display on the

display screen 110 is automatically rotated 180 degrees

such that the information appears "right-way-up," even

through the display screen is upside-down compared to

when the portable computer is in the laptop mode. In

another example, for at least some activities within at

least some modesofcontent(e.g., viewing a photograph

or video), when the portable computer 100 is configured

into the easel mode, the display may automatically adjust

to “full screen view"(i.e., the displayed image orvideo is

displayed on the full screen size, rather than in a window)

to allow for comfortable viewing.

[0046] in addition, as discussed above, the ability to

configure the portable computer100 into either the laptop

mode or the easel mode provides enhanced functionality.

For example, when the portable computer 100 is not be-

ing actively used, the user may configure the portable

computerinto the easel mode, and program the portable

computer to act as a digital photo frame, displaying one

or more photos of the user's choice. In the easel mode,

the portable computer 100 may occupy a smallerfootprint

on a surface thanin the laptop or closed modes because

the base 104 and display component 102 are upright, as

ilustrated in FIGS. 4 and5. In addition, because the port-

able computer can act as a passive information and/or

entertainment device, such as a photo frame or clock, as

discussed above, the portable computer may provide a

useful function even when not being actively used by the

user, and may do so (in the easel mode) without taking

up much surface area.
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[8047] According to another embodiment, the portable

computer 100 may further comprise a wireless signalin-

dicator 178, as illustrated in FiG. 18. The wireless signal

indicator 178 mayindicate the availability and/or strength

of a wireless signal to which the portable computer 100

is connected, or is attempting to connect to. In one ex-

ample, the color of the wireless signal indicator 178 may

provide information regarding the strength of a detected

wireless signal. For example, green may indicate a

"good" signal; yellow may indicate a “pooror "low" sig-

nal; and red mayindicate that there is no signal available.

in one example, the wireless signal indicator 178 may be

ON oractive wheneverthe portable computer 100 is pow-

ered up. Alternatively, the wireless signal indicator 178

may be activated by a user action, for example, by press-

ing the navigation button 166 or another button or key

provided on the portable computer 100, and may remain

active for a predetermined time period (e.g., for 2 sec-

onds, 10 seconds, one minute, etc.). As discussed

above, the functionality of the navigation bution 166 may

vary depending on the configuration mode of the portable

computer 100. in one example, when the portable com-

puter 100 is in the closed position, but still powered up,

the default action for the navigation button 166 may be

to activate the wireless signal indicator 178.

[0048] According to one embodiment, the portable

computer 100 may be provided with power cord and

adapter to allow the portable computer to be plugged into

a wall supply. Referring to FIG. 19, there is illustrated a

view of a portion of the portable computer 100, showing

a power jack 180 to which the power adaptor can be

connected. As discussed above, the portable computer

100 mayalso include a port 164 to which peripheral de-

vices, such as mouse, external keyboard, portable flash

drive, memory stick, etc. may be connected. In ane ex-

ample, the port 164 is a USB port; however, it is fo be

appreciated that the port may accommodate protocols

other than USB. in addition, although only one port 164

is illustrated in FIG 19, the portable computer 100 may

comprise multiple ports that may accommodate multiple

protocols. in one example, the portable computer 100

may also comprise a headphone jack 182.It is to be

appreciated that the location of any or ail of the power

jack 180, port(s) 164, and headphone jack 182 are not

limited to the example shown in FIG. 19, but may be

anywhere convenient or desirable on the portable com-

puter 100.

[0049] Referring to FIG. 20, there is illustrated a top

down view one example of a power adaptor 184 that may

be used with the portable computer 100 and connected

via the powerjack 180. As knownto thoseskilled in the

art, the power adaptor 184 comprises a transformer(not

shown)that converts the wall powerto a level acceptable

for use by the portable computer 100. In one embodi-

ment, the power adaptor 184 comprises a substantially

round body 186 that houses the transformer and other

necessary components. A connector 188 may allow the

power adaptor 184 to be connected to a wall outlet or
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extension cord. in one example, the connector 188 may

include foldable prongs 190 that can be folded against

the connector 188 for storage, and folded out for connec-

tion, as illustrated in FIG. 21. Acord 192 maybeslidably

accommodated within the body 186, such that the cord

may be stored within the body and flexibly extended (up

to its maximum Jength) by a user.

[0050] According to one embodiment, the cord 192

may be wound around a cord spool 194 located within,

or partially within, the body 186 of the power adaptor 184.

Asillustrated in FIG. 21, the cord spool 194 may be con-

figured to slide out from the body 186 of the poweradaptor
184, such that the cord 192 can be wound around the

cord spool 194, asillustrated in FIGS. 22A and 22B.

[0051] According to another embodiment, the portable

computer 100 may be configured to connectto a docking
station 196,as illustrated in FIG. 23. in one embodiment,

a connector 198 on the docking station 196 may be con-

figured to slidably connect to connectors 200 onthe port-

able computer 100, as illustrated in FIG. 23. in one ex-

ample, the connectors 200 may include power and audio

connectors, such that the portable computer 100 may

receive power from the docking station and receive

and/or provide audio signals from/to the docking station,

respectively. For example, the docking station may be

coupled to external speakers, and the portable computer

may provide audio signals to the docking station to be

played through the external speakers. in another exam-

ple, the docking station 196 may also be coupled to an

audio device (not shown), such as an MP3player, which

mayprovide audio signals and data to the portable com-

puter 100, for example, to update an audio library on the

portable computer.Itis to be appreciated that many other

variations of communication between the portable com-

puter 100 and devices coupled to the docking station 196

are possible, as would be recognized by those skilled in
the art, and such variations are intended to be within the

scope of this disclosure. Furthermore, numerous varia-

tions on the connector(s) 198, 200 that couple the dock-

ing station 196 to the portable computer 100 are also

possible, as would be recognized by those skilled in the

art. For example, the portable computer 100 may include

a multi-pin connector 202 located on the base 104, as
illustrated in FIG. 24. Such and other variations are in-

tended to be within the scape ofthis disclosure and the

above-mentioned examples are provided for illustration

only and are not intended to belimiting.

[0052] in addition, it is to be appreciated that although

the above discussionrefers primarily to the portable com-

puter 100 beingin either the laptop mode or easel mode,

other modes or configurations are also possible. For ex-

ample, as discussed above, because the portable com-

puter 100 can be configured from the closed position,

through the laptop modeinto the easel modebyrotating

the display component 102, a numberof configurations

are possible in between “true” laptop mode and "true"

easel mode. in another example, the portable computer

100 may be configured into a “frame” mode,as illustrated
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in FIG. 26, in which the portable computer is placed on

a surface 212 with the keyboard 106 "face down" on the

surface 212 and the display 110 facing upward. In the

frame mode, the display component 102 may be at a

similar orientation, and angle 134, with respect to the

base component 104 as in the easel mode. However,

rather than the base component 104 and display com-

ponent 102 being oriented vertically with respect to the

surface 212, as in the easel made {in which the portable

computer forms an inverted "V" as discussed above}, in

the frame mode, the base component 104 maylie flat on

the surface 212, as shown in FIG. 26. in one example,

software and/or hardware protection maybe provided for

the keyboard to prevent keys from being pressed (or to

prevent the portable computer from responding to

pressed keys) when the portable computeris in the frame
mode.

[0053] Similarly, referring to FIG. 27, thereis illustrated

another configuration of the portable computer 100, re-

ferring to as the “flat” mode. in the flat mode, the display

component 102 may be rotated (or opened) to approxi-

mately 180 degrees with respect to the base component

104, such that the base component and display compo-

nent jay flat on a surface, with the keyboard 106 and

display screen 110 exposed, as shownin FIG. 27. Unlike

the easel and frame modes, in which the keyboard may

be concealed and not easily accessible, in the flat mode,

the keyboard is accessible and usable. In addition, as

discussed above, the visual display on the display screen

4110 may be automatically rotated to accommodate com-

fortable viewing of information by personslocatedin dif-

ferent positions relative to the base component 104 or

display component 102. The visual display on the display

screen 110 may also be manually adjusted by a user

using, for example, the keyboard 106, touch pad 108 or

mouse (not shown), scroll wheel 132 or navigation but-

tons (not shown). For example,if a user (Jocated at po-

sition A) wishes fo display information for a person locat-

ed opposite the user (at position B), the visual display

maybe rotated (automatically or manually) 180 degrees

such that the information appears "right-way-up,” to the

person at location B, even through the display screen

4110 is upside-downfor that person. Similarly, in another

example,the visual display may be rotated (automatically

or manually) 90 degrees such that the information ap-

pears "right-way-up," for a person at location C. In one

example, a user can "toggle" the visual display among

various orientations. For example, a user at location A

may havethe visual display facing themselves while us-

ing the keyboard 106 or other controls to changeor ac-

cess information on the display, then toggle the display

orientation 180 or 90 degrees to display the information

for persons at locations B or C.

[0054] insummary, various aspects and embodiments

provide a portable computerthat is configurable between

different operating modes, including a laptop mode and

an easel made, and that is capable of different display

formats and functionality in the different modes. The abil-
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ity to view and operate the portable computerin the dif-

ferent laptop and easel modes, and to incorporate fea-

tures and functions such as an alarm clock, digital pho-

tograph frame, voice-over-IP, etc, may provide enhanced

flexibility and usefulness. In addition, the portable com-

puter may include a graphical user interface that may

work seamlessly with the computer hardware to provide

an enjoyable, holistic user experience.

[0055] Having thus described several aspects of at

least one embodiment, it is fo be appreciated various

alterations, modifications, and improvementswill readily

occurto those skilled in the art. For example functionality
or features that have been described herein in connection

with hardware may instead be implemented in software,

or vice versa. For example, the wireless signal indicator

discussed above mayinstead (or in addition) be provided

as a software application. Such alterations, modifica-

tions, and improvements are intended to be part of this

disclosure and are intended to be within the scopeof the

invention. Accordingly, the foregoing description and

drawings are by way of example only.

Claims

1. Aportable computer (100) configurable between plu-

rality of display modes including a laptop mode, a

frame mode, and an easel made, the portable com-

puter (100) comprising:

a display component (102) including a display

screen (110) configured to display content;

a base (104) comprising an integrated keyboard

(106);

a mode sensor comprising an accelerometer

configured to detect a current display mode

among the plurality of display modesofthe port-

able computer; and

a hinge assembly configured to rotatably couple

the display component (102) to the base (104);

wherein the hinge assembly is configured to per-

mit rotation of the display component (102)

and/or the base (104) about a single axis (101)

to configure the portable computer (100) be-

tween the laptop mode and the easel mode, and

wherein the single axis (101) is a longitudinal

axis running along an interface betweenthe dis-

play component (102) and the base (104); and

wherein the display component (102) is rotata-

ble about the longitudinal axis;

the portable computerfurther comprising:

a navigation hardware accessible in each

of the plurality of display modes, the navi-

gation hardware configured to permit a user

to contro}! at least one of operating param-

eters of the portable computer (100) and the

content displayed on the display screen
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(110); and

a first navigation button (166; 168) disposed

on one of the base (104) and the display

component (102), wherein the first naviga-

tion button is configured to change an action

associated with the navigation hardware,

wherein the action is changed according to

the detected display mode;

wherein in the easel mode, the display com-

ponent (102) and the base (104) are con-

figured relative to one another suchthat the

display screen (110) and the keyboard

(106) face away from each other, with the

display screen (110) oriented toward the op-

erator of the portable computer and the key-

board (106) oriented away from the opera-

tor of the portable computer, and

wherein in the frame mode, the display

screen (11G) is disposed at an angie beyond

approximately 180 degrees, measured

about the longitudinal axis, relative to the

base (104), and wherein the display screen

(110) is oriented towards the operator, the

base contacts a surface (212), and the key-

board (106) is directed towards the surface

(212).

The portable computer (100) of claim 4, further com-

prising a display orientation module configured to

control an orientation of the content displayed on the

display screen (110); wherein the orientation of the

content displayed on the display screen (110) is con-

figurable amonga plurality of orientations relative to

the longitudinal axis.

The portable computer(100) of claim 2, wherein the

plurality of orientations comprisesa first orientation

relative to the longitudinal axis and a second orien-

tation relative to the longitudinal axis; and

wherein when display orientation module is config-

ured to automatically display the content in the first

orientation when the portable computer(100) is con-

figured into the laptop mode and in the second ori-

entation when the portable computer (100) is con-

figured into the easel mode.

The portable computer (100) of claim 2, wherein the

plurality of display modes further comprises a flat

mode in which the display component (102) is dis-

posed at an angie of approximately 180 degrees,

measured about the longitudinal axis, relative to the

base (104); preferably, wherein the plurality of ori-

entations comprisesa first orientation relative to the

longitudinal axis, a second orientation relative to the

longitudinal axis, and a third orientation relative to

the longitudinal axis: and
wherein, in the flat mode, the orientation of the con-

tent displayed on the display screen (110) is config-
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urable among thefirst, second and third orientations

responsive to a user input; optionally, wherein the

second orientation is 90 degreesrelative io thefirst
orientation; and

wherein the third orientation is 180 degrees relative
to the first orientation.

The portable computer (100) of claim 2, wherein the

mode sensoris configured to detect a degree of ro-

tation of the display component (102) relative to the

base (104) and to provide information representative

of the degreeof rotation; and

wherein the display orientation module is configured

to automatically adjust the orientation of the content

displayed on the display screen (110) responsive to
the information from the mode sensor.

The portable computer (100) of claim 2, wherein the

display orientation module selects the orientation of

the content displayed on the display screen (110)

from oneof the plurality of orientations relative to the

longitudinal axis responsive to the current display

mode detected by the mode sensor.

The portable computer(100) of claim 1, wherein plu-

rality of display modes further comprises a closed
mode; and

wherein, in the closed mode, the display screen

(110) is disposed substantially against the base

(104).

The portable computer (100) of claim 7, wherein ro-

tating the display component (102) about the longi-

tudinal axis up to approximately 180 degrees from

the closed made configures the portable computer

(100) into the laptop mode; and

wherein rotating the display component (102) about

the longitudinal axis beyond approximately 180 de-

grees from the closed mode configures the portable

computer (100) into the easel mode: optionally,

wherein the display component (102) is rotatable

about the longitudinal axis up to approximately 320

degrees from the closed mode.

The portable computer (100) of claim 1, wherein the

navigation hardwareis a scroll wheel (132) disposed

at least partially within the base (104) and rotatable

about the longitudinal axis, the scroll wheel (132)

configured to permit a user to control at least one of

operating parameters of the portable computer (100)

and the content displayed on the display screen

(110).

The portable computer (100) of claim 9, wherein the

first navigation button (166; 168) is configured to per-

mit the user to manipulate selected content dis-

played on the display screen (110).
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The portable computer (100) of claim 10, wherein

the first navigation button (166/168) is configured to

permit the user to select for display one of the plu-

rality of modes of content; the portable computerfur-

ther comprising a second navigation button

(166; 168);

wherein the first navigation button (166;168)is dis-

posed on a major surface of the base (104); and

wherein the second navigation button (166; 168) is

disposed on a minor surface of the base (104).

The portable computer (100) of claim 9, wherein the

scroll wheel (132) is configured to permit the user to

select a mode of content for display on the display

screen (110); or wherein the scroll wheel (132) is

configured to permit the user to control a valume of

sound played by the portable computer (100); or

wherein the hinge assembly is at least partially

housed within the base (104) and configured to ro-

tatably couple the display component (102) to the

base (104); optionally, wherein the scroll wheel (132)

is disposed at least partially within the hinge assem-

bly.

The portable computer (100) of claim 1, further com-

prising:

a foot disposed along ai least a portion of the base

(104) and configured fo support the portable com-

puter (100) whenin the easel mode.

The portable computer(100) of claim 1, wherein the

portable computer (100) includes a single display

screen (110).

The portable computer (100) of claim 1, wherein the

portable computeris configured to prevent the port-

able computer from responding to keyboard input

when the portable computeris in the frame mode.

Patentanspriiche

1. Tragbarer Computer (100), der zwischeneinerViel-

zahl von Anzeigemodi umfassend einen Laptopmo-
dus, einen Bildmodus und einem Staffeleimodus

konfigurierbar ist, wobei der tragbare Computer

(100) folgendes umfasst:

eine Anzeigekomponente (102) umfassend ei-

nen Anzeigebildschirm (110), der dazu konfigu-

riert ist, Inhalte anzuzeigen;

eine Basis (104) umfassend eine integrierte

Tastatur (106);
einen Modussensor umfassend einen Be-

schieunigungsmesser, der dazu konfiguriert ist,

einen aktuellen Anzeigemodus unter der Viel-

zahi von Anzeigemadi des tragbaren Compu-
ters zu erkennen; und
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eine Scharnieranordnung, die dazu konfiguriert

ist, die Anzeigekomponente (102) mit der Basis

{104} drehbar zu verbinden;

wobei die Scharnieranordnung dazu konfigu-

riert ist, die Drehung der Anzeigekomponente

(102) und/oder der Basis (104) um eine einzelne

Achse (101) zu erlauben, um den tragbaren

Computer (100) zwischen dem Laptopmodus

und dem Staffeleimodus zu konfigurieren, und

wobei die einzelne Achse (101) eine Langsach-

se ist, die entlang einer Schnittstelle zwischen

der Anzeigekomponente (102) und der Basis

(104) verlauft; und wobei die Anzeigekompo-

nente (102) um die Langsachse herum drehbar
ist;

wobei der tragbare Computer ferner folgendes
umfasst:

eine Navigationshardware,die in jedem der

Vielzah} von Anzeigemodi zugaAnglich ist,

wobei die Navigationshardware dazu kon-

figuriert ist, einem Benutzer zu erlauben,

mindestens einen von Betriebsparametern

des tragbaren Computers (100) und dem

am Anzeigebildschirm (110) angezeigten
Inhalt zu steuern; und

einen ersten Navigationsknopf (166; 168),

der an einer von der Basis (104) und der

Anzeigekomponenten (102) angeordnetist,

wobei der erste Navigationsknopf dazu kon-

figuriert ist, einen Vorgang in Verbindung

mit der Navigationshardware zu andern,

wobei der Vorgang entsprechend dem er-

kannten Anzeigemodus geandert wird;

wobei im Staffelelmodus die Anzeigekom-

ponente (102) und die Basis (104) derart

relativ Zueinander konfiguriert sind, dass

der Anzeigebildschirm (110) und die Tasta-

tur (106) voneinander abgewandtsind, wo-

bei der Anzeigebildschirm (110) in Richtung

des Bedieners des tragbaren Computers

orientiert ist und die Tastatur (106) vom Be-

diener des tragbaren Computers weg ofi-
entiert ist; und

wobei im Bildmodus der Anzeigebildschirm

(110) in einem Winkel Uber etwa 180 Grad

hinaus, gemessen um die Langsachse he-

rum, relativ zur Basis (104) angeordnetist,

und wobei der Anzeigebildschirm (110) in

Richtung des Bedieners orientiert ist, die

Basis eine Oberflache (212) beriGihrt und die

Tastatur (106) in Richtung der Oberflache

(212) gerichtetist.

Tragbarer Computer (100) nach Anspruch 1, ferner

umfassend ein Anzeigeorientierungsmodul, das da-

zu konfiguriert ist, eine Orientierung des am Anzei-

gebiidschirm (110) angezeigten inhalis zu steuern:
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wobei die Orientierung des am Anzeigebildschirm

(110) angezeigten Inhalts unter einer Vielzahi von

Orientierungen relativ zur Langsachse konfigurier-
barist.

Tragbarer Computer (100) nach Anspruch 2, wobei

die Vielzahl von Orientierungen eine erste Orientie-

rung relativ zur Langsachse und eine zweite Orien-

tierung relativ zur Langsachse umfasst; und

wobei, wenn das Anzeigeorientierungsmodul dazu

konfiguriert ist, automatisch den Inhalt in der ersten

Orientierung, wenn der tragbare Computer (100)in

den Laptopmoduskonfiguriert ist, und in der zweiten

Orientierung, wenn der tragbare Computer (100)in

den Staffeleimodus konfiguriert ist, anzuzeigen.

Tragbarer Computer (100) nach Anspruch 2, wobei

die Vielzahi von Anzeigemodi ferner einen Flachmo-

dus umfasst, in welchem die Anzeigekomponente

(102) in einem Winkel von etwa 180 Grad, gemessen

um die Langsachse herum, relativ zur Basis (104)

angeordnet ist; vorzugsweise, wobei die Vielzahl

von Orientierungen eine erste Orientierung relativ

zur Langsachse,eine zweite Orientierung relativ zur

Langsachse und eine dritte Orientierung relativ zur

Langsachse umfasst; und

wobei, im Flachmodus die Orientierung des am An-

zeigebildschirm (110) angezeigten inhalts unter der

ersten, zweiten und dritten Orientierung als Reaktion

auf eine Benuizereingabe konfigurierbarist;

optional, wobei die zweite Orientierung 90 Grad re-

lativ zur ersten Orientierung ist; und

wobei die dritte Orientierung 180 Gradrelativ zur ers-

ten Orientierung ist.

Tragbarer Computer (100) nach Anspruch 2, wobei

der Modussensor dazu konfiguriert ist, einen Rota-

tionsgrad der Anzeigekomponente (102) relativ zur

Basis (104) zu erkennen und Information bereitzu-

stellen, die reprasentativ fir den Rotationsgrad ist:
und

wobei das Anzeigeorientierungsmodul dazu konfi-

guriert ist, automatisch die Orientierung des am An-

zeigebildschirm (110) angezeigten Inhalts als Reak-

tion auf die Information vom Modussensorzujustie-
ren.

Tragbarer Computer (100) nach Anspruch 2,

wobei das Anzeigeorientierungsmoduldie Orientie-

rung des am Anzeigebildschirm (110) angezeigten

Inhalts von einer von der Vielzahi von Orientierungen

relativ zur Langsachse als Reaktion auf den aktuel-

len Anzeigemodus, der vom Modus-Sensorerkannt
wird, auswahit.

Tragbarer Computer (100) nach Anspruch 1, wobei

die Vielzahl von Anzeigemodi ferner Folgendes um-
fasst
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einen geschlossenen Modus; und

wobei, im geschlossenen Modus, der Anzeigebild-

schirm (110) im Wesentlichen gegen die Basis (104)

angeordnetist.

Tragbarer Computer (100) nach Anspruch 7, wobei

ein Drehen der Anzeigekomponente (102) um die

Langsachse herum bis zu etwa 180 Grad aus dem

geschiossenen Modus den tragbaren Computer

(100) in den Laptopmodus konfiguriert; und

wobei das Drehen der Anzeigekomponente (102)

um die Langsachse herum bis zu etwa 180 Grad aus

dem geschiossenen Modus den tragbaren Compu-

ter (100) in den Staffeleimodus konfiguriert; optional,

wobei die Anzeigekomponente (102) um die Langs-

achse herum bis zu etwa 320 Grad aus dem ge-
schlossenen Modus drehbarist.

Tragbarer Computer (100) nach Anspruch 1, wobei

die Navigationshardware ein Scrollrad (132) ist, das

zumindest teilweise im Inneren der Basis (104) an-

geordnetist und um die Langsachse herum drehbar

ist, wobei das Scrollrad (132) dazu konfiguriert ist,
einem Benutzer zu erlauben, mindestens eines von

Betriebsparametern des tragbaren Computers (100)

und des am Anzeigebildschirm (110) angezeigten
inhalts zu steuern.

Tragbarer Computer (100) nach Anspruch 9, wobei

der erste Navigationsknopf (166; 168) dazu konfigu-

riert ist, dem Benuizer zu erlauben, den ausgewahi-

ten, am Anzeigebildschirm (110) angezeigten Inhalt
handzuhaben.

Tragbarer Computer (100) nach Anspruch 10,

wobei der erste Navigationsknopf (166; 168) dazu

konfiguriertist, dem Benutzerzu erlauben, einen von

der Vielzahi von Inhalismodi zur Anzeige auszuwah-

fen; wobeider tragbare Computerferner einen zwei-

ten Navigationsknopf (166; 168) umfasst;

wobei der erste Navigationsknopf (166; 168) auf ei-

ner Hauptflache der Basis (104) angeordnetist:
und

wobei der zweite Navigationsknopf (166; 168) auf

einer Nebenflache der Basis (104) angeordnetist.

Tragbarer Computer (100) nach Anspruch 9, wobei

das Scrolirad (132) dazu konfiguriert ist, dern Benut-

zer zu erlauben einen Inhaltsmodus zur Anzeige am

Anzeigebildschirm (110) auszuwahien; oder wabei

das Scrollrad (132) dazu konfiguriert ist, dem Benut-

zer zu erlauben ein Volumen von durch den tragba-

ren Computer (100) gespieltem Klang zu steuern;

oder wobei die Scharnieranordnung zumindestteil-

weise im Inneren der Basis (104) untergebrachtist

und dazu konfiguriert ist, die Anzeigekomponente

(102) mit der Basis (104) drehbar zu verbinden; op-

tional, wobei das Scrolirad (132) zumindest teilweise
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in Inneren der Scharnieranordnung angeordnetist.

Tragbarer Computer (100) nach Anspruch 1, ferner
umfassend:

einen Fuf&, der entlang zumindest eines Tells der

Basis (104) angeordnetist und dazu konfiguriertist,

den tragbaren Computer (100) abzustUizen, wenn
er im Staffeleimodusist.

Tragbarer Computer (100) nach Anspruch 1, wobei

der tragbare Computer (100) einen einzigen Anzei-

gebildschirm (110) umfasst.

Tragbarer Computer (100) nach Anspruch 1, wobei

der tragbare Computer dazu konfiguriert ist, zu ver-

hindern, dass der tragbare Computer auf Tastatur-

eingabe reagiert, wenn der tragbare Computer im
Bildmodusist.

Revendications

Ordinateur portable (100) configurable entre une

pluralité de modes d’affichage incluant un modepor-
table, un mode tableau, et un mode chevalet, !’ordi-

nateur portable (100) comprenant:

un composant d’affichage (102) incluant un

écran d’affichage (110) configuré pour afficher
du contenu ;

une base (104) comprenant un clavier intégré

(106);

un capteur de mode comprenant un accéléro-

métre configuré pour détecter un mode d’affi-

chage en cours entrela pluralité de modes d’af-

fichage de lordinateur portable ; et

un ensemble de charniére configuré pour cou-

pler de maniére pivotante le composantd'affi-

chage (102) 4 la base (104);

dans lequel l'ensemble de charniére est confi-

guré pour permeitre le pivotement du compo-

sant d’affichage (102) et/ou de la base (104) par

rapport @ un axe unique (101) pour configurer

fordinateur portable (100) entre le mode porta-
ble et le mode chevalet, et

dans lequel l’axe unique (101) est un axe longi-

tudinal s’étendant le long d’une interface entre

le composant d’affichage (102) etla base (104);

et dans lequel le composant d’affichage (102)

est pivotant par rapport a l’'axe longitudinal;

fordinateur portable comprenant en outre :

un équipement de navigation accessible

dans chacun dela pluralité des modesa’af-

fichage, Péquipement de navigation confi-

guré pour permettre a un utilisateur de com-

mander au moins l'un des paramétres de

fonctionnement de l’ordinateur portable
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(100) et du contenu affiché sur V’écran d’af-

fichage (110); et

un premier bouton de navigation (166 ; 168)

disposé sur Pun de la base (104) et du com-

posantd’affichage (102), dans lequelie pre-

mier bouton de navigation est configuré

pour changer une action associée a l’équi-

pement de navigation, dans lequel Paction

est changée en fonction du mode d’afficha-

ge détecté ;

dans lequel dans le mode chevalet, le com-

posant d’affichage (102) et la base (104)

sont configurés l'un par rapport a l'autre de

maniére a ce que l’écran d’affichage (110)

et le clavier (106) se tournent le dos, avec

'écran d’affichage (110) orienté vers lopé-

rateur de l’ordinateur portable et le clavier

(106) orienté dans fe sens conitraire de

lopérateur de Pordinateur portable ; et

dans lequel dans Je mode chassis, !écran

d'affichage (110) estdisposé selon un angle

supérieur a environ 180 degrés, mesuré le

long de l'axe longitudinal, par rapport a la

base (104), et dans lequel |'écran d’afficha-

ge (110) est orienté vers fopérateur, ja base

est en contact avec une surface (212), etle

clavier (106) est dirigé vers la surface (212).

Ordinateur portable (100) seton la revendication 1,

comprenant en outre un module d’orientation d’affi-

chage configuré pour commander une orientation du

contenu affiché sur l’écran d’affichage (110); dans

fequel l’orientation du contenu affiché sur l’écran

daffichage (110) est configurable entre une pluralité

d’orientations par rapport a |’axe longitudinal.

Ordinateur portable (100) selon la revendication 2,

dans lequel la pluralité d’orientations comprend une

premiére orientation par rapport a !’axe longitudinal

et une deuxiéme orientation par rapport a l’'axe

longitudinal; et

dans lequel quand le module d’orientation d’afficha-

ge est configuré pour afficher automatiquement te

contenu dans Ja premiére orientation quand lordi-

nateur portable (100) est configuré dans le mode

portable et dans la deuxiéme orientation quand I’or-

dinateur portable (100) est configuré dans le mode
chevailet.

Ordinateur portable (100) selon la revendication 2,

dans lequel la pluralité de modes d’affichage com-

prend en outre un made a plat dans lequel le com-

posant d’affichage (102) est disposé selon un angle

d’environ 180 degrés, mesuré le long de l’axe longi-

tudinal, par rapport 4 ja base (104), de préférence,

dans lequel la pluralité d’orientations comprend une

premiére orientation par rapport a l’axe longitudinal,

une deuxiéme orientation par rapport a axe longi-
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tudinal, et une troisieme orientation par rapport a

Paxe longitudinal ; et

dans lequel, dans le mode 4 plat, l’orientation du

contenu affiché sur|’écran d’affichage (110) est con-

figurable entre les premiére, deuxiemeet troisieme

orientations en réponse a une entrée d’utilisateur;

en option, dans leque! la deuxiéme orientation est

90 degrés par rapport a ja premiére orientation ; et

dans lequel la troisiéme orientation est 180 degrés

par rapport a la premiere orientation.

Ordinateur portable (100) selon la revendication 2,

dans lequel je capteur de mode est configuré pour

détecter un degré de pivotement du composant d’af-

fichage (102) par rapport a la base (104) et pour

fournir une information représentative du degré de

pivotement; et

dans lequel fe module d'orientation d'affichage est

configuré pour ajuster automatiquement|’orientation

du contenu affiché sur lécran d’affichage (110) en

réponse a Vinformation en provenance du capteur
de mode.

Ordinateur portable (100) selon la revendication 2,

dans lequel le module d’orientation d’affichage sé-
lectionne lorientation du contenu affiché sur l’écran

d’affichage (110) parmi fune de fa pluralité d’orien-

tations par rapport a laxe longitudinal en réponse

au moded’affichage en cours détecté par le capteur
de mode.

Ordinateur portable (100) selon la revendication 1,

dans lfequel fa pluralité de modes d’affichage com-

prend en outre
un mode fermé ; et

dans lequel, dans le mode fermé, l’écran d’affichage

(110) est disposé sensiblemeni contre la base (104).

Ordinateur portable (100) selon la revendication 7,

dans lequel le pivotement du composantd’affichage

(102) par rapport a |’axe longitudinal jusqu’a environ

180 degrés depuis le mode fermé configure l’ordi-

nateur portable (100) dans le modeportable ; et

dans lequel le pivotement du composantd'affichage

(102) par rapport a l'axe longitudinal de plus d’envi-

ron 180 degrés depuis le mode fermé configure f'or-

dinateur portable (100) dans le mode chevalet : en

option, dans lequel le composant d’affichage (102)

est pivotant par rapport a l’axe longitudinal jusqu’a

environ 320 degrés depuis le mode fermé.

Ordinateur portable (100) selon la revendication 1,

dans lequel l’équipement de navigation est une mo-

lette de défilement (132) disposée au moinspartiel-

lement a lintérieur de la base (104) et pivotant par

rapport a l’axe longitudinal, la molette de défilement

(132) configurée pour permettre a un utilisateur de

commander au moins l’un parmi des paramétres de
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11.

12.

13.

14.

15.
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fonctionnement de lordinateur portable (100) et du

contenu affiché sur l’écran d’affichage (110).

Ordinateur portable (100) selon la revendication 9,

dans lequel le premier bouton de navigation (166 ;

168) est configuré pour permettre 4 lutilisateur de

manipuler du contenu sélectionné affiché sur |’écran

d’affichage (110).

Ordinateur portable (100) selon la revendication 710,

dans lequel le premier bouton de navigation (166 ;

168) est configuré pour permetire a Putilisateur de

sélectionnerl’affichage de l'un de la pluralité de mo-

des de contenu; l’ordinateur portable comprenant

en outre un deuxiéme bouton de navigation (166 ;

168);

dans lequel le premier bouton de navigation (166 ;

168) est disposé sur une surface principale de la

base (104) ; et

dans Jequel fe deuxieme bouton de navigation (166 ;

168) est disposé sur une surface mineurede la base

(104).

Ordinateur portable (100) selon la revendication 9,

dans lequel la molette de défilement (132) est con-

figurée pour permettre a lutilisateur de sélectionner

un mode de contenu a afficher sur |’écran d’affichage

(110) ; ou dans lequel la molette de défilement (132)

est configurée pour permettre a lutilisateur de com-

mander un volume de son joué par l’ordinateur por-

table (100) ; ou dans fequel !ensemble de charniére

est au moins partiellement logé a lintérieur de fa

base (104) et configuré pour coupler de manieére pi-

votante le composant d’affichage (102) a Ja base

(104) ; en option, dans fequel la molette de défile-

ment (132) est disposée au moins partiellement a
rintérieur de l'ensemble de charniére.

Ordinateur portable (100) selon la revendication 1,

comprenant en outre :

un pied disposé fe long d’au moins une partie de la

base (104) et configuré pour supporter {ordinateur

portable (100) Jorsqu’il est dans le mode chevalet.

Ordinateur portable (100) selon la revendication 1,

dans lequel fordinateur portable (100) inclut un

écran d’affichage unique (110).

Ordinateur portable (100) selon la revendication 1,

dans lequel l’ordinateur portable est configure pour

empécher |’ordinateur portable de réagir a une en-

trée de clavier quand l’ordinateur portable est dans
le mode tableau.
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/HGF

European Patent Office
80298 MUNICH

Germany

1 June 2016

Your ref:

Our ref: P132767EP / VLJ/ SH

DearSirs

European Patent Application No 09727165.4
PORTABLE COMPUTER WITH MULTIPLE DISPLAY CONFIGURATIONS

Litl, LLC

Wereply herewith to the communication dated 23 November 2015 and enclose:
« amended claims 1-16 to replace the claims currently onfile; and
« aversion of the amended claims showing the changes made.

Claim 1 has been amendedto recite “a base (104) comprising an integrated keyboard (106);
an accelerometerto detect a current display mode among the plurality of display modes of the portable
computer’ and to include the features of former claim 16. Claim 16 has been deleted for consistency,
and the remaining claims renumbered accordingly. Basis for the amendments to claim 1 is provided by
page 12 lines 5-17, page 13 lines 21-26, and page 23 lines 3-20 of the Published PCT
(PCT/US2009/038599) application.

Novelty and inventive step

D1 discloses “a presentation device” (see, e.g., Col. 1 Lines 3-5) with a “pivotable main screen” that can
rotate “at least about 220 Degrees”(see, e.g., Col. 1 Lines 62-57). During a presentation, the main
display screen is rotated and the image is automatically rotated by “a pivot angle detection device
planted in the joint” that “causes ... the image of the main screen”to be rotated when “a predetermined
angle’ is reached (see,e.g., Col. 2 Lines 14-23).

In contrast to D1, the “current display mode amongtheplurality of display modesof the portable
computer’ is detected by “an accelerometer’ (see claim 1). Employing an accelerometer provides
information regarding the orientation of the device that is separate from information regarding the
position of the hinge (e.g., as measured by the encoder in D1) that enables the portable computerto
operate in additional display modesrelative to D1 including, for example, the frame mode disclosed in
the present application. As described in more detail below, operating in both a frame mode and an
easel mode,as claimed, is problematic when relying on information from an encoder regarding the
relative position of the main screen and the base, as taught by D1.

Theorientation information generated by the accelerometerfacilitates both easel and frame modes
becausethe orientation of the screenis different between easel mode and frame mode,while the hinge
position is similar. To furtherillustrate this point, FIG. 5 (easel mode) and FIG. 26 (frame mode)are

Aberdeen Birmingham Edinburgh Glasgow Leeds London

Manchester Sheffield Oxford York The Hague Basel 
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reproduced below side-by-side including an indication of where the top of the displayed contentis
located:

 
Screen facing out

 

Keyboard facing downinto surface 
FIG. 26

FIG. 5

Asillustrated above, the top of the displayed content in easel mode (FIG.5) is close to the hinge while
the top of the displayed content in frame mode (FIG. 26) is away from the hinge. Consequently, a
device that only relies on a hinge position switch like reference D1 is incapable of distinguishing
between both a frame mode and an easel mode. In particular, D1 states that the image is automatically
180 degrees rotated by a control device that is coupled to the hinge. This would make the screen
upside-downif the user attempted to configure the device in the frame mode as described above.

Further, the problem of detecting computerorientation only exists in a computer specifically designed to
have multiple modes with the same(or similar) hinge positions. Reference D1 does not disclose
anything separate from measuring hinge position because the disclosed computer wasonly designed to
operate in two modeswith distinct hinge positions. Consequently, D1 does not disclose the problem of
measuring computer orientation, the associated solution of incorporating an accelerometer into the
device, or any modeswith similar hinge positions (e.g., easel mode and frame mode). Therefore, claim
1 possesses an inventive step over D1.

The Inventors have appreciated that additional display modesfor a portable computerwith a display
may be obtained by gathering device orientation information via an accelerometer. In particular, the
Inventors have developed a new display mode (e.g., frame mode)thatis facilitated by the use of an
accelerometer. In contrast, reference D1 fails to disclose (1) “an accelerometer” (or any sensor) to
gatherorientation information, (2) “detect[ing] a current display mode” based on the orientation
information from the accelerometer, or (3) a “frarme mode’ where “single main display screen is oriented
towards the operator, the base contacts a surface, and the integrated keyboard is directed towards the
surface’as recited in claim 1.

The addition of Reference D2 (US 2007/182663)fails to cure the deficiencies of D1 aboveatleast
because D2, like D1, discloses manual orientation switching controlled by the user. More specifically,
D2 states that “[vJarious display orientations may be possible depending on the orientation of the
computer devices” and that “[t]he appropriate image may be triggered by a uservia a software interface
or a button, switch or dial” (see, e.g., Paragraph [0053]). References D3 (EP 0 588 210) and D4 (US
6,154,359) do not disclose mechanismsfor rotating the orientation of content on the display screens.

Even assuming, arguendo,that the skilled person were to consider modifying the device of D1 to
include a display mode similar to that of Figure 9 of D1, neither D1 nor D4 acknowledgethe problem of
different display modes with similar hinge angles, and neither D1 nor D4 provides a solution to this
problem. Certainly, neither discloses the claimed solution.

Moreover, D4 teaches an arrangement having first and second rotary parts, such that the display part
and main bodyare linked by two rotation axles (see Figure 8). This arrangement appears to be
essential to the device of D4. D1 requires a pivot angle detection device, and the use offirst and
second rotary parts, as taught by D4, would appearto significantly increase the complexity of the pivot
angle detection device. Accordingly, this would discourage the skilled person from applying the
teaching of D4 to the device of D1.

HP Inc. - Exhibit 1005 - Rage 457.age ot 48



HP Inc. - Exhibit 1005 - Page 5458

3

1 June 2016

In view of the above,it is submitted that there is no teaching in the cited documents which would lead
the Skilled Person to the invention as claimed by claim 1. Accordingly, claim 1 is inventive.

The dependent claims are novel and inventive at least in view of their dependency.

Formal matters

It will be observed by the Examining Division that independentclaim 1 has not been placed into the
EPOtwo-part claim form. In the present caseit is not considered possible to demarcate the claimed
features into those either disclosed in a closest prior art document and those not disclosed in such a
document, without giving rise to a distorted representation of the present invention andprior art. In
such cases, the EPO two-part claim form is not to be insisted upon. It is noted that in the previous
response reference was madein the background art section of the present application to D1 in such a
manner that would enable the skilled person to easily discern the inventive contribution defined by the
independentclaim.

Conclusion

Wetrust the amendments are acceptable to the Examiner and look forward to receiving a
Communication under Rule 71(3) EPC.

In light of the above, we believethat all of the examiner’s objections have beenfully addressed and we
look forward to receiving a notice of intention to grant in due course. In the event that any matters
remain outstanding, the examineris invited to contact the undersigned by telephone in order that those
issues can be speedily resolved. As a formal precautionary measure, in the event that the Examining
Division is minded to refuse this application without further written procedure, we hereby requestoral
proceedings. The applicant wishes to conduct the proceedings via video conferencing using IP
technology, therefore please ensure thatthis facility is available at the time of appointmentof the
proceedings. If the Examining Division is mindful to refuse such a request, please inform us of the
reasonsfor the refusal in accordance with GL Part E, Il, 11.1.1.

The deletion of any subject matter from the present application does not constitute abandonmentof that
subject matter and is without prejudice to reinstating the sameorto filing a divisional application for the
same.

Yoursfaithfully

Vincent Jennings
European Patent Attorney
For and on behalf of HGF Limited
Association No. 145
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CLAIMS

1. A portable computer (100) configurable between plurality of display modes including a laptop

mode, aframemode,and an easel mode, the portable computer (100) comprising:

a display component (102) including a display screen (110) configured to display content;

a base (104) comprising an integrated keyboard (106);

an accelerometer to detect a current display mode amonythe plurality ofdisplay modes 

of the portable computer; and

a hinge assembly configured to rotatably couple the display component(102) to the base

(104);

wherein the hinge assembly is configured to permitrotation of the display component

(102) and/or the base (104) abouta single axis (101) to configure the portable computer(100)

between the laptop mode and the easel mode;

wherein the single axis (101) is a longitudinal axis running along an interface between the

display component (102) and the base (104); and wherein the display component (102)is

rotatable about the longitudinal axis; and

wherein in the easel mode, the display component (102) and the base (104) are

configured relative to one another such that the display screen (110) and the keyboard (106) face

away from each other, with the display screen (110) oriented toward the operator of the portable

computerand the keyboard (106) oriented away from the operator ofthe portable computer;and

wherein in the frame mode. the display sereen (110) is disposed at an angle beyond 

roximately 180 degrees, measured about the longitudinal axis, relative to the base (104), and   

 screen (110) is oriented towards the operator, the base contacts a surface 

 

wherein the displa

) and the keyboard is directed towards the surface (212)

2. The portable computer (100) of claim 1, further comprising a display orientation module

configured to control an orientation of the content displayed on the display screen (110); wherein

HP Inc. - Exhibit 1005 - P 545
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the orientation of the content displayed on the display screen (110) is configurable among a

plurality of orientations relative to the longitudinal axis.

3. The portable computer (100) of claim 2, wherein the plurality of orientations comprisesa first

orientation relative to the longitudinal axis and a secondorientation relative to the longitudinal

axis; and

wherein whendisplay orientation module is configured to automatically display the

content in the first orientation when the portable computer (100) is configured into the laptop

modeandin the second orientation when the portable computer (100) is configured into the easel

mode.

4. The portable computer (100) of claim 2, wherein the plurality of display modes further

comprises a flat mode in which the display component(102) is disposed at an angle of

approximately 180 degrees, measured about the longitudinal axis, relative to the base (104);

preferably, wherein the plurality of orientations comprises a first orientation relative to the

longitudinal axis, a secondorientation relative to the longitudinal axis, and a third orientation

relative to the longitudinal axis; and

wherein, in the flat mode, the orientation of the content displayed on the display screen

(110) is configurable amongthe first, second andthird orientations responsive to a user input;

optionally, wherein the secondorientation is 90 degreesrelative to the first orientation; and

wherein the third orientation is 180 degreesrelative to the first orientation.

5. The portable computer (100) of claim 2, further comprising a mode sensor configured to

detect a degree of rotation of the display component (102) relative to the base (104) and to

provide information representative of the degree of rotation; and

wherein the display orientation module is configured to automatically adjust the

orientation of the content displayed on the display screen (110) responsive to the information

from the mode sensor; optionally, wherein the display orientation module is configuredto:

HP Inc. - Exhibit 1005 - P. 546newex Bie Sor 48
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automatically display the content inafirst orientation relative to the longitudinal axis

responsive to the information indicating that the degree of rotation of the display component

(102)is less than approximately 180 degreesrelative to the base (104); and

automatically display the content in a second orientation relative to the longitudinal axis

responsive to the information indicating that the degree of rotation of the display component

(102)is greater than approximately 180 degrees relative to the base (104);

wherein the second orientation is at approximately 180 degrees relative to the first

orientation.

6. The portable computer (100) of claim 2, further comprising a mode sensor configured to

detect a current display mode of the portable computer (100); and

wherein the display orientation module selects the orientation of the content displayed on

the display screen (110) from one ofthe plurality of orientations relative to the longitudinal axis

responsive to the current display mode detected by the modesensor.

7. The portable computer (100) of claim 1, wherein plurality of display modes further comprises

a closed mode; and

wherein, in the closed mode, the display screen (110) is disposed substantially against the

base (104).

8. The portable computer (100) of claim 7, wherein rotating the display component (102) about

the longitudinal axis up to approximately 180 degrees from the closed mode configures the

portable computer (100) into the laptop mode; and

wherein rotating the display component (102) about the longitudinal axis beyond

approximately 180 degrees from the closed mode configures the portable computer (100) into the

easel mode; optionally, wherein the display component (102) is rotatable about the longitudinal

axis up to approximately 320 degrees from the closed mode.
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9. The portable computer (100) of claim 1, further comprising a scroll wheel (132) disposedat

least partially within the base (104) and rotatable about the longitudinal axis, the scroll wheel

(132) configured to permit a user to control at least one of operating parameters of the portable

computer(100) and the content displayed on the display screen (110).

10. The portable computer (100) of claim 9, further comprising a first navigation button

(166;168) disposed on one ofthe base (104) and the display component(102) and configured to

permit the user to manipulate selected content displayed on the display screen (110); optionally,

wherein a default operation of the first navigation button (166;168) is selected responsive to the

display mode of the portable computer(100).

11. The portable computer (100) of claim 10, wherein the display screen (110) is configured to

display at least one ofa plurality ofmodes of content; and

wherein the navigation button (166;168) is configured to permit the user to select for

display one of the plurality ofmodes of content; or wherein thefirst navigation button (166;168)

is user-accessible in each of the laptop mode andthe easel mode; or further comprising a second

navigation button (166;168);

wherein the first navigation button (166;168) is disposed on a major surface ofthe base

(104); and

wherein the second navigation button (166;168) is disposed on a minorsurface of the

base (104).

12. The portable computer (100) of claim 9, wherein the scroll wheel (132) is configured to

permit the user to select a mode of content for display on the display screen (110); or wherein the

scroll wheel (132) is configured to permit the user to control a volume of sound played by the

portable computer (100); or further comprising a hinge assemblyatleast partially housed within

the base (104) and configured to rotatably couple the display component (102) to the base (104);

HP Inc. - Exhibit 1005 - P 46
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optionally, wherein the scroll wheel (132) is disposedat least partially within the hinge

assembly.

13. The portable computer (100) of claim 1, further comprising:

a foot disposed alongat least a portion of the base (104) and configured to support the

portable computer (100) when in the easel mode.

14. The portable computer (100) of claim 11, wherein the scroll wheel (132) is further

configured to permit the user to control the at least one operating parameters of the portable

computer(100) and the content displayed on the screen by providing a default operation selected

responsive to the display mode of the portable computer (100).

15. The portable computer (100) of claim 1, wherein the portable computer (100) includes a

single display screen (110).

 
+416. The portable computer (100) of claim 1, wherein the portable computeris configured to

prevent the portable computer from responding to keyboard input when the portable computeris

in the frame mode.
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Europdisches European Patent Office
Patentamt Posibus 5818 /
European 2280 HV RijswijkPatent Office NETHERLANDS

Office européen Tel: +31 70 340 2040des brevets Fax: +31 70 340 3016

t Formalities Officer
Name: Van Rijssel, Debbie
Tel: +31 70 340 - 4719
or call
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Hutchinson, Glenn Stanley 81)

 
              

 

  

HGF Limited . Substantive Examiner
Fountain Precinct Name: Arranz, José
Balm Green Tel: +31 70 340 - 4870
Sheffield S1 2JA
ROYAUME-UNI

Application No. Ref. : Date
09 727 165.4 - 1959 P132767EP 22.11.2016

Applicant

Litl, LLC 
Communication pursuantto Article 94(3) EPC

The examination of the above-identified application has revealed that it does not meet the requirements of the
European Patent Convention for the reasons enclosed herewith. If the deficiencies indicated are notrectified
the application may be refused pursuantto Article 97(2) EPC.

Youare invited to file your observations and insofar as the deficiencies are such as to be rectifiable, to correct
the indicated deficiencies within a period

of 4 months

from the notification of this communication, this period being computed in accordance with Rules 126(2) and
131(2) and (4) EPC. One set of amendmenisto the description, claims and drawingsis to befiled within the
said period on separate sheets (R. 50(1) EPC).

If filing amendments, you mustidentify them and indicate the basis for them in the application asfiled. Failure
to meet either requirement may lead to a communication from the Examining Division requesting that you
correct this deficiency (R. 137(4) EPC).

Failure to comply with this invitation in due time will result in the application being deemed to be
withdrawn(Art. 94(4) EPC).
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Datum Blatt Anmelde-Nr:

Date 22.11.2016 Sheet 1 Application No: 09 727 165.4
Date Feuille Demande n°:

The examination is being carried out on the following application documents

Description, Pages

1, 3-24 as published

2 filed in electronic form on 10-01-2011

Claims, Numbers

1-16 filed in electronic form on 01-06-2016

Drawings, Sheets

1/25-25/25 as published

Reference is madeto the following documents:

D3 EP 0 588 210 A (HITACHI LTD [JP]) 23 March 1994 (1994-03-23)

D4 US 6 154 359 A (KAMIKAKAI HIDEAKI[JP] ET AL) 28 November 2000

(2000-11-28)

The following documentsare cited by the Examiner. A copy of the documents is

annexed to the communication and the numbering will be adheredto in the rest of the

procedure.

D5 WO 95/24007 A1 (LANE JEFFREYP [US]) 8 September 1995

(1995-09-08)

D6 GB 2 321 982 A (FUJITSU ICL COMPUTERSOY[FIl]) 12 August 1998
(1998-08-12)

D7 JP H06 242853 A (HITACHI LTD; HITACHI COMPUTER ENG)2
September 1994 (1994-09-02)

D8 US 7 164 432 B1 (AMEMIYA RYOJI [JP]) 16 January 2007 (2007-01-16)

D9 US 6 493 216 B1 (LIN WEN-CHENG [TW]) 10 December 2002

(2002-12-10)
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Datum
Date
Date

2.1

Blatt Anmelde-Nr:

22.11.2016 Sheet 2 Application No: 09 727 165.4
Feuille Demande n°:

The applicant's effort to remedy the deficiencies identified in the previous

communication is acknowledged. However, the Examining Division is notin a

position to issue a communication under Rule 71(3) EPC.

The present application does not meet the requirements of Article 52(1) EPC

because the subject-matter of claim 1 does not involve an inventive step

within the meaning of Article 56 EPC.

D5 discloses a portable computer configurable between plurality of display

modesincluding a laptop mode, a frame mode, and an easel mode (page5,

line 5, "...portable computer..." and figures 6,8,9 or 20,25,28), the portable

computer comprising:

a display componentincluding a display screen configured to display content

(page 5, lines 5-22, "...be a portable computer comprisingfirst module

14 (e.g. a keyboard) and second module 18 (e. g. a display)...");

a base comprising an integrated keyboard (page 5, lines 5-22, "...bea

portable computer comprising first module 14 (e.g. a keyboard) and

second module 18 (e. g. a display)...");

an aeceleremeter to detect a current display mode amongtheplurality of

display modesof the portable computer(page 5, lines 23-37,"...position-

indicating mechanism 38..."); and

a hinge assembly configured to rotatably couple the display componentto the

base(fig.1-3, page 6, lines 7-24, "...Connector 54 mechanically couples

first module 14 and second module 18...");

wherein the hinge assembly is configured to permit rotation of the display

component and/or the base about a single axis to configure the portable

computer betweenthe laptop mode and the easel mode(Figures 6 and 8);

wherein the single axis is a longitudinal axis running along an interface

betweenthe display component and the base (Figures 6 and 8); and

wherein the display componentis rotatable about the longitudinal axis

(Figures 6 and8);

wherein in the easel mode, the display componentand the base are

configured relative to one another such that the display screen and the

keyboard face away from eachother, with the display screen oriented toward
the operator of the portable computer and the keyboard oriented away from
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Datum Blatt Anmelde-Nr:

Date 22.11.2016 Sheet 3 Application No: 09 727 165.4
Date Feuille Demande n°:

the operator of the portable computer(figure 8 and page8,lines 9-23, "...In
FIG. 8, the rotation of second module 18 exceeds 270 , useful

particularly when only visual display 35 need be accessible...""); and

wherein in the frame mode,the display screen is disposed at an angle

beyond approximately 180 degrees, measured aboutthe longitudinal axis,

relative to the base, and wherein the display screen is oriented towards the

operator, the base contacts a surface, and the keyboard is directed towards

the surface (figure 9 and page8, lines 9-23, "...FIG. 9, finally, shows

second module 18 rotated approximately 360 relative to first module 14

(or vice-versa), exposing visual display 35 for use as, for example, a

tablet for pen-based computing...." or figure 28).

The subject-matter of claim 1 therefore differs from this Known devicein that

an accelerometer is used to detect a current display mode, whereas in D5 a

mercury switch is used for the same purpose.

The problem to be solved by the present invention may therefore be regarded

as is providing alternative meansfor detecting the display's orientation.

The solution proposed in claim 1 of the present application cannot be

considered to involve an inventive step (Articles 52(1) and 56 EPC) since the

claimed alternative is known, as exemplified in document D8,col.13, lines

30-44, "...According to the configuration described above, the CPU 30 detects
the angle of rotation of the display section 3 about the X-axis by the three-axis

gyro sensor 61, and rotates the multi-window screen 83 displayed on the

liquid crystal panel 7 based on the detected angle of rotation and the rotation

angle rangesin the respective upward, downwardleft and right directions to

changethe orientation in which the multi-window screen 83 is displayed..."

and fig 14. The accelerometeris described in D8 as providing the same

advantages asin the present application. The skilled person would therefore

regard it as a normal option to include this feature in the device described in

D5 in orderto solve the problem posed.

As a consequence,the subject-matter of claim 1 lacks an inventive step.
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2.2 For the sake of completeness, it is pointed out that documents D6 (figures

1,2, and 4A) or D7 ( figures 1,3 and 5) also disclose a portable computer
configurable betweenplurality of display modesincluding a laptop mode, a

frame mode, and an easel mode. The devices disclosed therein merely differ

from the subject-matter of claim 1 in the means used for detecting the

orientation of the display. Hence, the subject-matter of claim 1 also lacks an

inventive step regarding the disclosure of said documentsfor similar reasons

as brought forward underpar. 2.1 above.

3 The subject-matter of dependentclaims 2-16 is also not allowable, Article

52(1) EPC, becauseit is not inventive, Article 56 EPC.

3.1 Claim 2: anticipated by D5, page5,lines 23-37,"...position-indicating
mechanism 38...".

3.2 Claims 3,5,6: anticipated by D5, page5,lines 23-37.

3.3 Claim 4: anticipated by D5, see figure 21.

3.4 Claim 7: anticipated by D5, see figure 19.

3.5 Claim 8: anticipated by D5, see figures 5-9.

3.6 Claims 9-12,14: improving the operability of the computer by adding further
input devices in a configuration which is known in thefield, i.e, buttons or

scroll wheels located in the hinge mechanism (e.g see D3), merely represents

an obvious choicefor the skilled person. Furthermore, the feature of changing

the function assigned to an input device according to the mode of operation of
a device is obvious.

3.7 Claim 13: anticipated by D5, seefigure 1.

3.8 Claim 15: obvious implementation, e.g. see DY,fig7.

3.9 Claim 16: anticipated by D5, page6, lines 1-6, "...whether to render keys 36
of first module 14 inoperable when unused..." or D4, see figure 9 and Col.7,

lines 15-16, "...and the keyboard 6 maybedisabled...”

4 ltis not at present apparent which part of the application could serve as a

basis for a new, allowable claim. Should the applicant nevertheless regard

some particular matter as patentable, an independentclaim should befiled

taking account of Rule 43(1) EPC. The applicant should also indicate in the

letter of reply the difference of the subject-matter of the new claim vis-a-vis

the state of the art and the significance thereof.
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Whenfiling an amendedset of claims, the applicant should also take into

accountthe following remarks:

4.1 Any amended independentclaim should befiled in the two-part from (cf. Rule

43(1) EPC).

4.2 The applicant should bring the description into conformity with the amended

claims. Care should be taken during revision, especially of the introductory

portion and any statements of problem or advantage, not to add subject-

matter which extends beyond the content of the application as originally filed

(Article 123(2) EPC).

4.3 In orderto facilitate the examination of the conformity of the amended

application with the requirements of Article 123(2) EPC, the applicant is

requested to clearly identify the amendments carried out, irrespective of

whether they concern amendmentsby addition, replacementor deletion, and

to indicate the passagesof the application asfiled on which these amend-
ments are based.
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/HGF

European Patent Office
80298 MUNICH

Germany

23 March 2017

Our ref: P132767EP / VLJU/LGR

DearSirs

European Patent Application No 09727165.4
PORTABLE COMPUTER WITH MULTIPLE DISPLAY CONFIGURATIONS

Litl, LLC

Wereply herewith to the communication dated 22 November 2016 and enclose:
e Amended claims 1-16 to replace the claims currently on file; and
« aversion of the amended claims showing the changes made.

Claim Amendments and Basis (Article 123(2) EPC)

Claim 1 has been amended to recite “A portable computer (100) configurable between plurality of
display modesincluding a laptop mode, a frame mode, and an easel mode, the portable computer (100)
comprising: [...] a display manager configured to display computer content on the display component
and vary the computer content_displayed_ responsive to detecting a transition between at least the
laptop and easel modes, wherein the display manageris further configured to enlarge the computer
content displayed on the display component responsive to a transition from_the laptop mode to the
easel mode’. Basis for this amendment may be found in at least page 20, lines 7-17.

Inventive Step (Article 56 EPC)

Document D5 discloses ‘faJ modular, reconfigurable system designed to permit coupling and
decoupling of devices or components (14, 18) of varying types, including portable computers”(see, e.g.,
Abstract). Document D5 does not disclose varying the size of content displayed in response to a
transition between laptop and easel modes. Consequently, Document D5 fails to teach “a display
manager configured to display computer content on the display component and vary the computer
content displayed responsive to detecting a transition between at least the laptop and easel modes,
wherein the display manageris further configured to enlarge the computer content displayed on the
display component responsive to a transition from the laptop mode to the easel made’as recited in
claim 1.

The novel features solve a technical problem of how to improve the usability of a portable computer.
There is no teachingin the cited art which would lead the Skilled Personto the solution of the technical
problem, and thereforeit is submitted that claim 1 is inventive.

Dependent claims 2-16 are inventive at least by virtue of their dependency.

Aberdeen Amsterdam Basel Birmingham Edinburgh Glasgow Leeds

London Manchester Newcastle Oxford Sheffield The Hague York 

HGFLimited is registered in England and Wales with registered number 8998652. Its registered office is at 1 City Walk, Leeds, LS11 9DX, UK.
Regulated hy the Intellectual Property Regulation Board
®HGFis a registered trade mark
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2

23 March 2017

Conclusion

We trust the amendments are acceptable to the Examiner and look forward to receiving a
Communication under Rule 71(3) EPC.

In the event that any matters remain outstanding, the examineris invited to contact the undersigned by
telephonein order that those issues can be speedily resolved.

As a formal precautionary measure, in the event that the Examining Division is minded to refuse this
application without further written procedure, we hereby request oral proceedingsvia video conference.
Please ensure that an IP technology video conferencing facility is available at the time of any
appointmentof the proceedings. If the Examining Division is of the view that it would refuse the video
conferencing request, please inform us of the reasonsfor the refusal in accordance with GL Part E, Il,
11.1.1. The applicant reserves the right to request appearance at any oral proceedings in person and
will notify the EPOif this is the case.

The deletion of any subject matter from the present application does not constitute abandonmentofthat
subject matter and is without prejudice to reinstating the sameorto filing a divisional application for the
same.

Yoursfaithfully

Vincent Jennings
European Patent Attorney
For and on behalf of HGF Limited
Association No. 145
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EuropaischesPatentamt

EuropeanPatent Office

Office européendes brevets 
Representative:

HGFLimited

145

Balm Green

Letter accompanying subsequently filed items

Sheffield South Yorkshire $1 2JA

United Kingdom

Phone: +44 114 274 3700

Fax: +44 114 273 0312

E-mail: docketing@hgf.com

80298 Munich

Germany
Tel. +49(0)89 2399-0 | Fax -4465

P.O. Box 5818

2280 HV Rijswijk
Netherlands

Tel. +31(0)70 340-2040 | Fax -3016

10958 Berlin

Germany
Tel. +49(0)30 25901-0 | Fax -840

The document(s)listed below is (are) subsequently filed documents pertaining to the following application:

Application number

Applicant's or representative's reference

 

09727165.4
 
  P132767EPMVLJ
 

 

Description of document Original file name Assignedfile name 

 
1|Reply to examination report P132767EP HGF- EPO - Responseto EXRE3-1.pdf

Art 94(3).pdf

2 |Amended claims (clean copy) P132767EP Amended Claims CLMS-1.pdf

(Clean). pdf 

3|Amended claims with annotations P132767EP Amended Claims

(Annotated).pdf

  CLMS-HWA-1.pdf
 

 

Payment 
  

1 Mode of payment Not specified 
 
 

Annotations

SUBJECT MATTER(HGF Limited; 23.03.2017)

1. Remark(Annotate)

Throughout the entire pendencyofthis application, the Applicant is not abandoning anyof the subject matter of the application asfiled. In

particular the applicant reserves the right to claim any deleted subject matter by wayof divisional application.

Signatures

Place:

Date:

Signed by:

Association:

Representative name:

Capacity:

P132767EP/VLJ

Sheffield, UK

23 March 2017

Vincent Jennings 22592

HGFLimited

Vincent Jennings

(Representative)
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CLAIMS

1. A portable computer (100) configurable between plurality of display modes including a laptop

mode, a frame mode, and an easel mode, the portable computer (100) comprising:

a display component (102) including a display screen (110) configured to display content;

a base (104) comprising an integrated keyboard (106);

an accelerometer to detect a current display mode amongthe plurality ofdisplay modes

of the portable computer; and

 

 vary(hecomputer

lapton and eusel modes. wheremthe display manageris further confieuredto enlarve theettehMuithatlMtnnVee Sehehpul AASYAAACOASSeltAohtehBoprctcNohSNEBotAACERTetTehela

Lresponsiveto 4transition from the laptopyesplaycormponencomputercontent displayed. ontt   

a hinge assembly configured to rotatably couple the display component (102) to the base

(104);

wherein the hinge assembly is configured to permit rotation of the display component

(102) and/or the base (104) abouta single axis (101) to configure the portable computer (100)

between the laptop mode and the easel mode;

wherein the single axis (101) is a longitudinal axis running along an interface between the

display component (102) and the base (104); and wherein the display component (102)is

rotatable about the longitudinal axis;

wherein in the easel mode, the display component (102) and the base (104) are

configured relative to one another such that the display screen (110) and the keyboard (106)face

away from each other, with the display screen (110) oriented toward the operator of the portable

computerand the keyboard (106) oriented away from the operator ofthe portable computer; and

wherein in the frame mode, the display screen (110) is disposed at an angle beyond

approximately 180 degrees, measured about the longitudinal axis, relative to the base (104), and
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wherein the display screen (110) is oriented towards the operator, the base contacts a surface

(212), and the keyboard (106) is directed towards the surface (212).

2. The portable computer (100) of claim 1, further comprising a display orientation module

configured to control an orientation of the content displayed on the display screen (110); wherein

the orientation of the content displayed on the display screen (110) is configurable among a

plurality of orientations relative to the longitudinal axis.

3. The portable computer (100) of claim 2, wherein the plurality of orientations comprisesafirst

orientation relative to the longitudinal axis and a secondorientation relative to the longitudinal

axis; and

wherein whendisplay orientation module is configured to automatically display the

contentin the first orientation when the portable computer (100) is configured into the laptop

modeand in the second orientation when the portable computer (100) is configured into the easel

mode.

4. The portable computer (100) of claim 2, wherein the plurality of display modes further

comprises a flat mode in which the display component (102) is disposed at an angle of

approximately 180 degrees, measured about the longitudinal axis, relative to the base (104);

preferably, wherein the plurality of orientations comprisesafirst orientation relative to the

longitudinal axis, a secondorientation relative to the longitudinalaxis, and a third orientation

relative to the longitudinal axis; and

wherein,in the flat mode, the orientation of the content displayed on the display screen

(110) is configurable amongthe first, second andthird orientations responsive to a user input;

optionally, wherein the secondorientation is 90 degreesrelative to the first orientation; and

wherein the third orientation is 180 degrees relative to the first orientation.
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5. The portable computer (100) of claim 2, further comprising a mode sensor configured to

detect a degree of rotation of the display component (102) relative to the base (104) and to

provide information representative of the degree of rotation; and

wherein the display orientation module is configured to automatically adjust the

orientation of the content displayed on the display screen (110) responsive to the information

from the mode sensor; optionally, wherein the display orientation module is configuredto:

automatically display the content inafirst orientation relative to the longitudinal axis

responsive to the information indicating that the degree of rotation of the display component

(102)is less than approximately 180 degreesrelative to the base (104); and

automatically display the content in a second orientation relative to the longitudinal axis

responsive to the information indicating that the degree of rotation of the display component

(102)is greater than approximately 180 degrees relative to the base (104);

wherein the secondorientation is at approximately 180 degreesrelative to the first

orientation.

6. The portable computer (100) of claim 2, further comprising a mode sensor configured to

detect a current display mode of the portable computer (100); and

wherein the display orientation module selects the orientation of the content displayed on

the display screen (110) from one ofthe plurality of orientations relative to the longitudinal axis

responsive to the current display mode detected by the modesensor.

7. The portable computer (100) of claim 1, wherein plurality of display modes further comprises

a closed mode; and

wherein, in the closed mode, the display screen (110) is disposed substantially against the

base (104).
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8. The portable computer (100) of claim 7, wherein rotating the display component (102) about

the longitudinal axis up to approximately 180 degrees from the closed mode configures the

portable computer (100) into the laptop mode; and

wherein rotating the display component (102) about the longitudinal axis beyond

approximately 180 degrees from the closed mode configures the portable computer (100) into the

easel mode; optionally, wherein the display component (102) is rotatable about the longitudinal

axis up to approximately 320 degrees from the closed mode.

9. The portable computer (100) of claim 1, further comprising a scroll wheel (132) disposedat

least partially within the base (104) and rotatable about the longitudinal axis, the scroll wheel

(132) configured to permit a user to control at least one of operating parameters of the portable

computer(100) and the content displayed on the display screen (110).

10. The portable computer (100) of claim 9, further comprising a first navigation button

(166;168) disposed on oneofthe base (104) and the display component (102) and configured to

permit the user to manipulate selected content displayed on the display screen (110); optionally,

wherein a default operation ofthe first navigation button (166;168) is selected responsive to the

display mode of the portable computer(100).

11. The portable computer (100) of claim 10, wherein the display screen (110) is configured to

display at least one ofa plurality ofmodes of content; and

wherein the navigation button (166;168) is configured to permit the user to select for

display one of the plurality ofmodes of content; or wherein thefirst navigation button (166;168)

is user-accessible in each of the laptop mode andthe easel mode; or further comprising a second

navigation button (166;168);

wherein the first navigation button (166;168) is disposed on a major surface ofthe base

(104); and

wherein the second navigation button (166;168) is disposed on a minorsurface of the

base (104).
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12. The portable computer (100) of claim 9, wherein the scroll wheel (132) is configured to

permit the user to select a mode of content for display on the display screen (110); or wherein the

scroll wheel (132) is configured to permit the user to control a volumeofsound played by the

portable computer (100); or further comprising a hinge assemblyatleast partially housed within

the base (104) and configured to rotatably couple the display component(102) to the base (104);

optionally, wherein the scroll wheel (132) is disposedat least partially within the hinge

assembly.

13. The portable computer (100) of claim 1, further comprising:

a foot disposed along at least a portion of the base (104) and configured to support the

portable computer (100) whenin the easel mode.

14. The portable computer (100) of claim 11, wherein the scroll wheel (132) is further

configured to permit the user to control the at least one operating parameters of the portable

computer (100) and the content displayed on the screen by providing a default operation selected

responsive to the display mode of the portable computer (100).

15. The portable computer (100) of claim 1, wherein the portable computer (100) includes a

single display screen (110).

16. The portable computer (100) of claim 1, wherein the portable computeris configured to

prevent the portable computer from responding to keyboard input when the portable computeris

in the frame mode.
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si European Patent Office
Patentamt” 80298 MUNICH

GERMANYEur‘opeanPatent Office

Office européendes brevets

HGF Limited
Fountain Precinct
Balm Green
Sheffield S1 2JA
ROYAUMEUNI

 
Questions about this communication ?

Contact Customer Services at www.epo.org/contact

 

Date

01-09-2017

Reference Application No /Patent No.
P132767EP 09727165.4 - 1879 / 2283407

Applicant/Proprietor

Litl, LLC 
Summonsto attend oral proceedings pursuant to Rule 115(1) EPC

You are hereby summonedto attend oral proceedings arranged in connection with the above-mentioned
European patent application.

The matters to be discussed are set out in the communication accompanying this summons (EPO Form
2906).

The oral proceedings, which will not be public, will take place before the Examining Division

on 08.03.18 at 09.00 hrs as a video-conference

No changes to the date of the oral proceedings can be made, except on serious grounds (see OJ EPO
1/2009, 68). If you do not appear as summoned, the oral proceedings may continue without you (R. 115(2)
EPC, see also OJ EPO 10/2008, 471).

Your attention is drawn to Rule 4 EPC, regarding the languageof the oral proceedings, and to the Special
edition No. 3 OJ EPO 2007, L.1., concerning the filing of authorisations for company employees and
lawyers acting as representatives before the EPO.

The final date for making written submissions and/or amendments (R. 116 EPC) is 08.02.18.

During the video-conference the examining division will be located in Room S0.14 at the EPO Patentlaan
3-9, Rijswijk (NL).

In this respect, you are informed that the EPO video-conference studios employ IP technology (SIP or
H.323, Videocoding CIF H.261, H.263, H.264, Audiocoding G.711, G.722, max. transmission rate 1024
Kbit/s). Your video-conference equipment should meet a minimum transmissionrate of at least 256 Kbit/s,
but at least 384 Kbit/s is preferred.

Concerning establishing the required video-conference link you are further informed of the following:

- conference room video IP address: 69079112@cvc.epo.org
- conference room telefax number: (0031) 70 340 9119
- conference room telephone number: (0031) 70 340 9112
- telephone numberin case of connection difficulties: (0031) 70 340 4444

The applicant or representative is encouraged to set up a connection to a demonstration system well
before the oral proceedings take place. For this purpose please connect to the demo system under
"demo01@cvc.epo.org" at any time.

Registered letter with advice of delivery O postal service:_29.08.17to EP
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Date Application No. 09727165.4

Please supply the EPO as soon aspossible with the following information concerning your
videoconferencestudio:

- type and name of VICO equipment
- telephone and fax numberof the studio including country and area code
- dialling number to reach the studio including country and area code
- transmission speed in Kbit/s
- name of contact person with telephone number and email address

ist Examiner: 2nd Examiner: Chairman:

Arranz de la Iglesia De Meyer A Baldan M

For the Examining Division Annexes:
Confirmation of receipt (Form 2936)

* me< Communication (EPO Form 2906)9 ¢
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Datum Blatt Anmelde-Nr:

Date 01.09.2017 Sheet 1 Application No: 09 727 165.4
Date Feuille Demande n°:

The examination is being carried out on the following application documents

Description, Pages

1, 3-24 as published

2 filed in electronic form on 10-01-2011

Claims, Numbers

1-16 filed in electronic form on 23-03-2017

Drawings, Sheets

1/25-25/25 as published

Reference is madeto the following documents:

D3 EP 0 588 210 A (HITACHI LTD[JP]) 23 March 1994 (1994-03-23)

D5 WO 95/24007 A1 (LANE JEFFREYP [US]) 8 September 1995

(1995-09-08)

D8 US 7 164 432 B1 (AMEMIYA RYOuI [JP]) 16 January 2007 (2007-01-16)

Dg US 6 493 216 B1 (LIN WEN-CHENG [TW]) 10 December 2002

(2002-12-10)

1 The applicant's effort to remedy the deficiencies identified in the previous

communication is acknowledged. However, the Examining Division is notin a

position to issue a communication under Rule 71(3) EPC.In view of the

current state of the proceedings, Oral Proceedings are considered

appropriate to discuss the objections concerning the application

2 The amendmentfiled with the letter dated 23.03.2017 introduces subject-

matter which extends beyondthe content of the application asfiled, contrary

to Article 123(2) EPC. The amendment concernedis the following:

EPO Form 2906 01.91TRI
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Datum
Date
Date

2.1

2.2

3.1

Blatt Anmelde-Nr:

01.09.2017 Sheet 2 Application No: 09 727 165.4
Feuille Demande n°:

Claim 1 introduces the feature of "configured to enlarge the computer content

displayed on the display”. The original application merely provides a basis for

the following (see page 20): "when the portable computer 100 is configured

into the easel mode, the display may automatically adjust to “full screen

view”(i.e., the displayed image orvideo is displayed on the full screen size,

rather than in a window)to allow for comfortable viewing". The introduced

feature “enlarging content" is not equivalent to the disclosed feature of "full

screen view"asit is much broader. The term “enlarging” implies further

implementations, as for example zooming displayed objects, which are not
covered by the originally disclosed feature of "full screen view". The original

application does not provide a basis for such a generalisation.

Notwithstanding the above-mentionedArticle 123(2) objections, an opinion

regarding the presenceof an inventive step is given subsequently. Although

an objection underArticle 123(2) EPC generally prevents carrying out a

detailed examination, for reasons of proceduralefficiency, the Examining
Division will considerfor the rest of this communication asif the added

subject-matter objection is overcome by the applicant.

The present application does not meet the requirements of Article 52(1) EPC

because the subject-matter of claim 1 does not involve an inventive step

within the meaning of Article 56 EPC.

D5 discloses a portable computer configurable between plurality of display

modesincluding a laptop mode,a frame mode, and an easel mode (page 5,
line 5, "...portable computer..." and figures 6,8,9 or 20,25,28), the portable

computer comprising:

a display componentincluding a display screen configured to display content

(page 5, lines 5-22, "...be a portable computer comprisingfirst module

14 (e.g. a keyboard) and second module 18 (e. g. a display)...");

a base comprising an integrated keyboard (page5, lines 5-22, "...be a

portable computer comprising first module 14 (e.g. a keyboard) and

second module 18 (e. g. a display)...");

an acceleremeter to detect a current display mode amongtheplurality of

display modes of the portable computer (page 5, lines 23-37,"...position-

indicating mechanism 38..."); and
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a display managerconfigured to display computer content on the display

component and vary the computer content displayed responsive to detecting

a transition between at least the laptop and easel modes (page 5,line 35 -

page6,line 6, "...weather the information to appear on visual display 35

should be in “landscape”or "portrait" position as the visual display 35

is spatially configured, the direction in which to move a curserof

second module 18 whena visual “isplay" ) wherein ineelsplaymanager
componentresponsivete-atransition from the laptop ode te the ease!

mede;

a hinge assembly configured to rotatably couple the display componentto the

base (fig.1-3, page 6, lines 7-24, "...Connector 54 mechanically couples

first module 14 and second module 18...");

  

wherein the hinge assembly is configured to permit rotation of the display

component and/or the base about a single axis to configure the portable

computer betweenthe laptop mode and the easel mode (Figures 6 and 8);

wherein the single axis is a longitudinal axis running along an interface

betweenthe display component and the base (Figures 6 and 8); and

wherein the display componentis rotatable about the longitudinal axis

(Figures 6 and8);

wherein in the easel mode,the display component and the base are

configured relative to one anothersuchthat the display screen and the

keyboard face away from each other, with the display screen oriented toward

the operator of the portable computer and the keyboard oriented away from

the operator of the portable computer(figure 8 and page8,lines 9-23, "...In
FIG. 8, the rotation of second module 18 exceeds 270 , useful

particularly when only visual display 35 need be accessible..."); and

wherein in the frame mode,the display screen is disposed at an angle

beyond approximately 180 degrees, measured aboutthe longitudinal axis,

relative to the base, and wherein the display screen is oriented towards the

operator, the base contacts a surface, and the keyboard is directed towards

the surface (figure 9 and page8, lines 9-23, "...FIG. 9, finally, shows

second module 18 rotated approximately 360 relative to first module 14

(or vice-versa), exposing visual display 35 for use as, for example, a

tablet for pen-based computing...." or figure 28).

The subject-matter of claim 1 therefore differs from this known devicein that
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(i) an accelerometeris used to detect a current display mode, whereas in D5

a mercury switch is used for the same purpose and

(ii) the display manageris further configured to enlarge the computer content

displayed on the display component responsive to a transition from the laptop
modeto the easel mode.

These differences are completely independentand result merely ina

juxtaposition of functionally independent components (see the Guidelines Part

G-VII,7). Therefore, they will be dealt with separately.

Feature(i):

The problem to be solved may be regardedasis providing alternative means

for detecting the display's orientation.

The solution proposed in claim 1 of the present application cannot be

considered to involve an inventive step (Articles 52(1) and 56 EPC) since the

claimed alternative is known, as exemplified in document D8,col.13, lines

30-44, "...According to the configuration described above, the CPU 30 detects

the angle of rotation of the display section 3 about the X-axis by the three-axis

gyro sensor 61, and rotates the multi-window screen 83 displayed on the

liquid crystal panel 7 based on the detected angle of rotation and the rotation

angle rangesin the respective upward, downwardleft and right directions to

changethe orientation in which the multi-window screen 83is displayed..."

and fig 14. The accelerometeris described in D8 as providing the same

advantages asin the presentapplication. The skilled person would therefore
regard it as a normal option to include this feature in the device described in

D5 in orderto solve the problem posed.

Feature(ii):

D5 discloses a computer having a plurality of display modes. The display

mode may be adapted according to the detected configuration modeof the
device.

The problem to be solved therefore merely resides in the provision of a further

rendering modeto be used in the easel mode.
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The solution proposed in claim 1 of the present application cannot be

considered to involve an inventive step (Articles 52(1) and 56 EPC). The
choice of associating any known and commonly used display mode, including

the claimed "full screen view", to any one of the configuration modes of the

device does not involve any inventive activity from the skilled person. The

skilled person would regard it a normal design procedure to implement such a

display mode in the easel mode.

As a consequence,the subject-matter of claim 1 lacks an inventive step.

4 The subject-matter of dependent claims 2-16 is also not allowable,Article

52(1) EPC, becauseit is not inventive, Article 56 EPC.

4.1 Claim 2: anticipated by D5, page 5, lines 23-37, "...position-indicating
mechanism 38...”.

4.2 Claims 3,5,6: anticipated by D5, page5,lines 23-37.

4.3 Claim 4: anticipated by D5, see figure 21.

4.4 Claim 7: anticipated by D5, see figure 19.

4.5 Claim 8: anticipated by D5, see figures 5-9.

4.6 Claims 9-12,14: improving the operability of the computer by adding further

input devices in a configuration which is knownin the field, i.e, buttons or

scroll wheels located in the hinge mechanism (e.g see D3), merely represents

an obvious choice for the skilled person. Furthermore, the feature of changing

the function assigned to an input device according to the modeof operation of
a device is obvious.

4.7 Claim 13: anticipated by D5, seefigure 1.

4.8 Claim 15: obvious implementation, e.g. see D9,fig7.

4.9 Claim 16: anticipated by D5, page6, lines 1-6, "...whether to render keys 36

of first module 14 inoperable when unused..." or D4, see figure 9 and Col.7,

lines 15-16, "...and the keyboard 6 maybedisabled...".

5 Considering the objections raised above, and the fact that the whole

application as filed appears to contain no additional subject-matter which

might form the basis of an allowable claim, refusal of the application under

Article 97(2) EPC is to be expected.
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5.1 Should the applicant nevertheless regard some particular matter as allowable,

an independentclaim could be submitted.

The applicant should indicate in the letter of reply:

(1) the difference of the subject-matter of any new claim vis-a-vis the state of

the art and the technical significance thereof,

(2) the technical problem solvedbythis difference,

(3) how this technical problem is solved in a non-obvious mannerby the

features of the independentclaim(s).

5.2 The attention of the applicant is drawnto the fact that the application may not

be amendedin such a waythatit contains subject-matter which extends

beyond the contentof the application asfiled (Article 123(2) EPC).

5.3 In orderto facilitate the examination of the conformity of the amended

application with the requirements of Article 123(2) EPC, the applicant should

clearly identify the amendmentscarried out, irrespective of whether they

concern amendments by addition, replacement or deletion, and to indicate the

passagesof the application as filed on which these amendments are based

(see Guidelines H-III,2.1). If the applicant regards it as appropriate these

indications should be submitted e.g. on a marked-up copyof the relevant

parts of the application asfiled.

5.4 The Examining Division is of the opinion that Oral Proceedings would be

appropriate in order to ensure anefficient procedure of this patent application.

Should the applicant wish to present argumentation or amendments for the

Division's consideration in the hope that the need for Oral Proceedings be

obviated then this should be donepriorto the date set in the summons (Rule

116 EPC) which this annex accompanies. The Applicant should atall times

be aware that such amendmentswill be allowed into the procedure at the

Examining Division's discretion (Rule 137(3) EPC).

5.5 Whilst the examining division is aware of the need for economy and the costs

linked to the presenceof parties at Oral Proceedings, as well as the costs

borne by the EPO,it is their view that this is the most appropriate courseof

action in the present case. Should the applicant so wish, an appealable

decision on thefile as it stands may be requested. Such a decision is given in

standard form, referring to the previous communications including objections

to which the applicant has had opportunity to commentand to the request,

which must be madein writing (see Guidelines C-V, 15 and E-IX, 4.4). In the

eventof timely request and issuance of such a decision, the Oral Proceedings
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would no longer take place. The applicant should realise thatfiling further

amendments or argumentation in response to the summons tooral

proceedings may preclude the examining division from acceding to such a

request.

5.6 The attention of the applicantis finally drawn to the Notice in the Official

Journal OJ EPO 2013, 603 according to which handwritten amendments to

the European patent application, even during oral proceedings, are no longer

accepted (Rule 50(1) EPC, Rule 49(8) EPC).
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DearSirs

European Patent Application No 09727165.4
PORTABLE COMPUTER WITH MULTIPLE DISPLAY CONFIGURATIONS

Litl, LLC

Further to our 8 February 2018 Submissions, we request the Examining Division exercise their
discretion and permit entry of the attached new Main andFirst Auxiliary Requests.

Werequestthat the previously submitted requests currently on file be demoted, such that the Main
through Third Auxiliary Requests filed 8 February become the Second through Fifth Auxiliary Requests.
The table below sets out the status of the requests after these changes.
 

Request Comment
Main Asfiled herewith

First Auxiliary Asfiled herewith
Second Auxiliary|Main Request of 8 February submissions
Third Auxiliary First Auxiliary of 8 February submissions
Fourth Auxiliary|Second Auxiliary of 8 February submissions
Fifth Auxiliary Third Auxiliary of 8 February submissions

 

 

 

 

 

    
 

Main Request

in relation to the Main Request, we enclose:
« Amendedclaims 1 to 15 to replace the claims currently on file; and
e aversion of the amended claims showing the changes made.

Amendment and Basis, Article 123(2) EPC

Claim 1 has been amended to removethe feature added in our 23 March 2017 submissions, and to
include the following features.

“[A] navigation hardware accessible in each ofthe plurality of display modes, the navigation hardware
configured to permit a user to control at least one of operating parameters of the portable computer
(100) and the content displayed on the display screen (110).” Basis for this feature is provided by

Aberdeen Amsterdam Basel Birmingham Edinburgh Glasgow Leeds

London Manchester Newcastle Oxford Sheffield The Hague York 

HGFLimited is registered in England and Wales with registered number 8998652. Its registered office is at 1 City Walk, Leeds, LS11 9DX, UK.
Regulated hy the Intellectual Property Regulation Board
®HGFis a registered trade mark

Fountain Precinct, Balm Green, Tel: +44(0) 114 274 3700 h f com
Sheffield, Fax: +44(0) 114 273 0312 HP Inc.-Exhibit 1005 age AB
$1 2JA, UK Email: hgf-sheffield@hgf.com . age 33 of 48



HP Inc. - Exhibit 1005 - Page 5489

2

7 March 2018

original clair 15, and page 15, lines 19-24 of the description, indicate that a scroll wheel as an example
of navigation hardware.

“[A] first navigation button (166;168) disposed on one of the base (104) and the display component
(102), wherein the first navigation button is configured to change an action associated with the
navigation hardware, wherein the action is changed according to the detected display mode.” Basis for
this amendmentis provided by former claims 10 and 11, and these features are described in page 15,
line 19 to page 16, line 14 and page 18, line 21 to page 20, line 6. In particular, page 18, lines 22 to 23
describe the navigation button changing the action of the scroll wheel.

Formerclaim 14 has been deleted, and the subsequent claims renumbered consecutively.

Dependentclaims 9 to 12 have been amendedfor consistency with amended claim 1.

Novelty and Inventive Step, Article 51(2) EPC

Amended claim 1 includes the feature of “a navigation hardware accessible in each ofthe plurality of
display modes, the navigation hardware configured to permit a user to control at least one of operating
parameters of the portable computer (100) and the content displayed on the display screen (110); and a
first navigation button (166;168) disposed on one of the base (104) and the display component (102),
wherein the first navigation button is configured to change an action associated with the navigation
hardware, wherein the action is changed according to the detected display mode;”

Noneofthe cited documents teaches or suggests these features, and so claim 1 is novel

The above features of claim 1 address the problem of improving the ease of use of a device thatis
configurable between a plurality of display modes. Noneof the cited documents teaches the claimed
solution to this problem, and so claim 1 is submitted to be inventive. Dependentclaims 2 to 15 are novel
and inventive at least by virtue of dependency.

First Auxiliary Request

In relation to the First Auxiliary Request, we enclose:
« Amendedclaims 1 to 15 to replace the claims currently on file; and
e aversion of the amended claims showing the changes made.

Amendmentand Basis, Article 123(2) EPC

The claims of the First Auxiliary Request correspond with those of the Main Request, except “action” in
claim + has been replaced with “default action.” Basis for this change is provided bt page 18, lines 23 to
26 of the description.

Novelty and Inventive Step, Article 51(2) EPC

Claim 1 of the First Auxiliary Requestis similar to that of the Main Request. The commentsin relation to
Article 52(1) EPC in the Main Request apply to the First Auxiliary Request, mutatis mutandis.

Secondto Fifth Auxiliary Requests

The commentsin our 8 February submissionsrelating to the former Main to Third Auxiliary Requests
apply to the renumbered Secondto Fifth Auxiliary Requests, respectively.

Conclusion

Wetrust the amendments are acceptable to the Examiner and look forward to receiving a
Communication under Rule 71(3) EPC.

In the event that any matters remain outstanding, the examineris invited to contact the undersigned by
telephonein order that those issues can be speedily resolved.
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The deletion of any subject matter from the present application does not constitute abandonmentofthat
subject matter and is without prejudice to reinstating the sameorto filing a divisional application for the
same.

Yoursfaithfully

Vincent Jennings
European Patent Attorney
For and on behalf of HGF Limited
Association No. 145
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