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This invention relates to a personal computer keyboard and, to a
personal computer contained within a compact enclosure when stored in a

non-use position.

Personal computer systems have attained widespread use for
providing computer power to many segments.of today's modern society.
Personal computer systems have heretofore been defined as a desk top,
floor standing, or portable microcompufer that consists of a system
unit having a single system processor and associated volatile and
non~-volatile memory, a display monitor, a keyboard, one or more
diskette drives, a fixed disk storage, and an optional printer. One of
the distinguishing characteristics of these systems is the use of a
motherboard or system planar to electrically connect these components
together. These systems are designed primarily to give independent
computing power to & single user and are inexpensively priced for
purchase by individuals or small businesses. Examples of such persbﬁal
computer systems are IBM's PERSONAL COMPUTER AT; compatible computers
offered by competitors of IBM; and IBM's PERSONAL SYSTEM/2 Models 25,

30, 50, 60, 70 and 80.

These systems can be classified into two general families. The
first family, usually referred to as Family I Models, use a bus
architecture exemplified by the IBM PERSONAL COMPUTER AT and other "IBM
compatible” macﬁines. The second family, rgferred to as Family II
Models, use IBM's MICRO CHANNEL bus architecture exemplified by IBM's
PERSONAL SYSTEM/2 Models 50 through 80 and other MICRO CHANNEL machines.
The Family I models typically have used the popular INTEL 8088, 8086, or
The 8088 and 8076
processors have the ability to address one megabyte of memory. The

Family II models typically use the high speéd INTEL 80286, 8b386, and

80286 microprocessor as the system processor.

80486 microprocessors which can operate in a real mode to emulate the



together. These .systens are designed primarily to give independent
conputing power to a single user and are inexpensively priced for purchase
by individuals or small businesses. Exanples of such-personal conputer
systens are | BMs PERSONAL COVPUTER AT; conpati bl e conputers offered by
conpetitors of I1BM and | BMs PERSONAL SYSTEM 2 Model s 25, 30, 50, 60, 70
and 80. pco-doeesy systens can be classikfied into-two general famlies.
The first famly, usually referred to as Fam|ly |I Mdels, use a bus
architecture exenplified by the | BM PERSONAL COVPUTER AT and ot her "I BM
conpati bl e" ghehirnsseed THIEScEWSdnicueprgcessef @rr & Progecised Aendie| which dttbads,

use IBMs M aggﬂﬂ‘é %gérﬁ%tﬁ% S teXETR| 6idaBgtdy rbBNoge RIGRSEINAL 1
SYSTEM 2 l\/bdg?O hr ou 0. and oth grtg’ %\IN% mach |nees The Famnly

| nodel s typessdncs, rﬁ@er%?slew%éeﬁoﬁal of tPNﬁ@E%oéQ“%o%d 8018 @rgpessors
m Cr opr oces sgfoﬁaetﬁﬁdﬁaﬁé eOMUtEB£5%9 Mwithhso 3488 atdttHd /oD RE BABOI sndnave

the ability to address one negabyte of nmenory. The Famly Il nobdels
typi cal |y usB08&BIRPROSTFERE® | NTEL 80286, 80386, and 80486 ni croprocessors
whi ch can operate in a real node to enulate the 2 .

Portable persomnal computers have recently advanced through
developments which have been characterised as "luggable", to "laptop",
and to "notebook”. A "luggable" personal computer is one which is
particularly configured to be fairly readily moved from one place to
anothér, and which has a bulk and weight nearly the same as a more
conventional desktop machine. A "laptop" personal computer is one

- which, while weighing about one half as much as and occupying less cubic
volume than a luggable, is about the size and weight of a conventional
business briefcase loaded with papers. A '"notebook" persohal computer
typically is about the size of a conventional loose leaf binder holding
letter size paper, and typically weighs about half as much as a laptop
computer. As development of portable personal computers has advanced,
substantially the full function of a more conventional desktop machine
has been retained, with the exception that portable machines typically
include a visual display integrated with the machine and users typically

provide a separate printer which will be connected only as required.

A limitation on the reduction in the size of persoﬁal computers has
been the desire of users for a keyboard at least appfoximating those
known and used with desktop and floor standing machines. Such
conventional keyboards typically have an elongated rectangnlar form with
alphanumeric keys arrayed in rows and staggered columns and with special
function keys appropriate to the personal computer arrayed around the
alphanumeric keys in a standard array. Such keyboards may have varying
numbers and arrangementé of keys, and several such arrangements have
become more or less conventional and known by the number of kéys
provided. As efforts have been expeﬁdedftoward reducing the physical
size of portable personal computers, some designers have chosen to

reduce the size of the keys and thus the keyboards, while others have



sl ower speed | NTEL 8086 m croprocessor or a protected node which extends
the addressing range from 1 negabyte to 4 G gabytes for sonme nodels. In
essence, the real node feature of the 80286, 80386, and 80486 processors
provi de hardware conpatibility with software witten for the 8086 and 8088
m Ccr opr ocessors. Portabl e personal conputers have recently advanced
through devéﬂ@pﬂ%ﬂﬂ@ whi ch have been characterised as "luggable", to

"l aptop”, and to "notebook" Iuggable" personal conputer is one which is
partlcularly configured to be fal readily noved fromone place to
anot her, andcoRMeRHORAL kavb%ﬁrréSanéuﬁ% ffpr e &AYY suRecesigfetonthey PabRle that

convent i onalnd&esdfawpofmmé Rrsénall a&ﬁwer@e{asenaald SEMEP L West smoalee whi ch,
whil e melghln e half as mu and gccu |ng Iess bic vo

than a | uggdit Eetfi °3b3’8¥’e‘f‘ﬁe“§°rrz‘-‘e FYREEHE tce&n%‘fﬁ F Fl%‘ifsia ‘é%"s
bri ef case | dageslizd aid papﬂasa:d érfangérsémoks cpapmﬂaduuhommt esnveyipiamalll y is
about the S|zebg£(f.useve Iogs 1Lg§f qgglnpolde Ietter si-ze
paper, andty y we Bouftphﬁl as nuch as aﬁat gconpu fter. As

devel opnent ac;ﬁramnteabﬂ@Vpeerfsf@naivedmnywpee@ hasoradvaﬂl@enlressurbsmaﬂmmhlyathe
ful'l functiop,ef éz@“fﬁu’é&’f%ﬁ”&ﬂ Q@%o&ﬁsfé@éh @ﬁhév{hechh% aB6EN tﬁ@tsaﬂzge&'f

with the exception t portabl e nmachines typically include a visual

di splay int é’grsﬁfﬁjqﬁn ‘i%rﬁ?%’nﬁﬁ%?ﬁ fAeatiedet%ers typically provide a separate
printer which will be connected only as reqw red. Alimtation on
the reduction in the size of personal, uters has been the desire._of

users for a keybFPgdife Fe %E?SFB%WF’? 0 thess Fné’ﬁ?n“&ﬁﬁ 4, 88EF Rt h
deskt op and dompetersteaupdiisgngrachi nes. Such "

an elongate housing having a predetermined outline configuration

and defining a housing axis;
computer operating components mounted in said housing; and

a keyboard assembly for operating the computer and comprising first
and second keyboard portions each beéring being elements for entering
characters and éommands, said portions being coupled together for
pivotal movement one relative to the other about a keyboard axis
perpendicular to said hdusing axis and coupled with said housing for
‘movement relative thereto between a non-use stored position and an
opened use position, said keyboard assembly being pivotahle about said
keyboard axis and having, when moved to said stored position, dimensions

received wholly within the outline configuration of said housing.
Further according to the present invention there is provided;
A personal computer comprising:

a first housing having a generally rectangular parallelepiped

configuration with predétermined length, width and depth dimensions;

is Sheet Has Been Re()laced
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conventional keyboards typically have an el ongated rectangular formwth
al.phanuneric keys arrayed in rows and staggered columms and wth speci al
function keys appropriate to the personal conputer arrayed around the

al phanuneri gdseys-os8 a standard array. Sdch keyboards may have varying
nunbers and arrangenents of keys, and several such arrangenents have'becone
nore or | ess conventional and known by the nunber of keys provided. As
efforts have been sexgeintiewsing\taving adeetarglihaephsnaudar peirablabp PU4t abl e

personal co ; FORQE SN €1 1RER €W ikibh &M he size of the
keys and th%ﬂ%ﬁéﬁﬁgﬁﬁfﬁ?fﬁw&i I'e iglt her sghave1 U(‘Pé?,t[.l ‘ﬁ.monsxons;

3 conventional keyboards. Such efforts have succeeded to the point that
not ebook port abl £ hagges 9ol ingOsIdt £IxSthane sbeshdS REWs g CRESp V3 ek P8

mar ket pl ace, howevgr users Offneéufh conp ter oftgn thave-c,orrpl ar nt's "aBth
key size an®fk&3tbaPYILET MGetAt Y 80‘#‘&? WA BP X8 Al L ab
keyboar d usd@nythwiseehikbnpionacihenest; Restrai nts on key size and arrangenent
have effectively inposed, prior to the present invention, the | ower size
limtation on keyboard | ength and wi dth of about the size of a sheet of
correspondence <t dtspliagrioused within one of said first agU\MRRYd Goud Hizs!, NYRNTI ON
It is an object of the present invention to aneliorate one or nore’

di sadvant ages of the prior art. According to one aspect of the present
i nventi on there & ¥ephasti disqerb lyePrAaivelanpircsiateshpitsithy othee | crahed |

encl osure NgVrdg sl fdcoRd Kot £GREY SHAUSKBBat a8 &b 15 0fompris 1y

a first keyboard portion bearing manually engageable olements for

entering characters and commands;

a second keyboard portion bearing manually engageable clements for

entering characters and commands;

a pin operatively coupling said keyboard portions ong to the other
for pivotal movement on relative to the.other about a Predatermined axis
and operatively coupling said keyboard portions with said other housing
for sliding movement relative thereto between a position Superposed on
said coupled housing and a .position displaced from said coupled housing

and partially overlying & lengthwise side edge thereof;

said keyboard assembly being pivotable to length and width

dimensions no greater than those of said housings.
Yet further according to the present invention thers jg provided;
3
A computer keyboard comprising:

a first keyboard portion bearing keys for entering characters

and commands;

This Sheet Has Been Reilaced
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pi votal novenment thereof one relative to the other about an el ongate
housi ng axis and between a fol ded position and a use position, said

encl osure having a predeterm ned outline configuration; conputer operating
conmponents nounted in said enclosure; and a keyboard assenbly operatively
associ at ed Wddlogahgy encl osure and said cgnputer operating conponents and
conprising first and second keyboard portions each bearing nmanually
engageabl e el enents for entering characters and commands and a joint, said
joint operatively couphddddSalyloRQ bbAin! MERLNE kIO ¥HedlinfRYEIENeraNe
relative to the other about a keyboard axis perpendicular to said housing
axi s and opef® co®raRdEpupl i ng said portions with said enclosure for sliding
novenent relative thereto between a folded, stored position interposed

bet ween sai d housings a opened, use position partia di spl aced from
and overlying a si deﬁ§£g9ﬁ°¥ i%"%ﬁ%‘i‘%%&é?‘agé’i‘% ak%%ﬁ“fﬁ%%%%ﬁl‘ ei ng
pi vot abl e abpditalselepijey leoaf ifuaxt dnamithhpvédegermined fenlgdied widthmangi depeh

recei ved mhoé#%Pgitth the outline configuration of said enclosure; said
y

keyboar d assef TGPt her bei ng connected to said conputer operafing

conponents for entry of data signals to be processed by said conputer

operating Cormon?nt S SSJ;'/(} &ggﬁ&cgirﬂunggorfso o@@iﬁeﬁoﬁigﬁé:?bef?ﬁg tgggaﬁyre&g%g

invention there is pr a personal conputer conprising: first

second housirfd Bidthviss iddgens igehefasdid pextiantjul ar paral | el epi ped
configuration with predeterm ned |length, width and depth di nensions, said
housi ngs bei ng joi ned for givotal novement thereof one relative to the

other about a housi n§ B8 SPHEAFAYS coWling sedfdioriPed BPHERES dTe thdP8of: a
di spl ay noundth@dri foropevaial saiveméoushagelitivepte dat othgrt 2boat Us &ieyboards ual

di spl ay of inf.qr iQn b o]y ter; )
processor u nelg{l(g mg)%%]etn gﬁnéj %Qgﬁgigﬂ: % éP% *1%88@%83?{{“&89{@% g% Isggl <|i ﬁ’g’q%%@os Pmat i on
and operatively connected with said display; random access nenory nount ed

in one of said housiogg; kQfndr6NANYIOG: Weidy Rol4b1R NGHESOT Yoided! PEQRTBE 1 ON
mani pul ated by said central processor unit and for storing Information

in which lengthwise side edges of said first and second portions adjoin

and an opened use position in which widthwise side edges of said first

and second portions adjoin.
In the drawings:-

Figure 1 is a perspective view of the portable personal computer of

this invention in a non-use, stored or folded position;

Figure 2 is a plan view from above showing the personal computer of

Figure 1 in the process of being opened into a use position;

Figure 3 is a perspective view showing the personal computer of

Figure 1 and 2 opened into a first use position;

Figure & is a view similar to Figure 3 showing the personal

computer of this invention opened into.an alternate use position; and

Figure 5 is a schematic representation of the computer operating

components of the portable pérsonal computer of this invention.

This Sheet Has Been Reilaced
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4 exchanged; a direct menory access controller mounted in one of said
housi ngs and operatively associated with said central processor unit and
sai d random access nenory for controlling access to said random access
menory; a direct access storage device nmounted in one of said housings for
exchangi ng i géquggagsepn with said central pgrocessor unit and said random
access nenory and operatively associated with said direct nenory access
controller; a power supply nounted in one of said housings for supplying
energy for the operation of said display, said central processing unit,

sai d random acce ry, said.direct nenor cces ontraq r, and said
direct access stgﬁﬁg‘};r{g%\ﬁr@éf”maﬁav? 893“&&?091%35%?%??/&585?&{41@@ y
associ at ed whéteisafterhweish mgfernde S the @ptouplanpinge éssiings udntwidiod a

conpri si ng f{:ééfter?é‘&j embS&: nE?&’PQﬂ%%xQQ%&i %%ngf’z‘&h 10e8lRY i1 gé‘acU %!e
engageabl e efenents for enteri ng cnaracters and conmands, sSal portil ons
bei ng oper at indergteest gt ckhet ogleeteef fthe drsgpintiionvibdakfiolions Fhdtapeyaonso t he

ot her about gr kgybpand R ippadiftigbeladts \ﬁﬁWm&ﬁ!dﬁHﬁQ Wleht R3CnOfe A8Lckibed
housi ngs for sl.iding _novenent relative thereto_between a position

super posed offtid&i §EEGuBFRIEVARS PR GFARAT P 1B 0ETSE B PattiSaf 1Pl ¥l aced from
Sﬁi d C?Upl edAM&Eﬁﬂy@nﬂl@aéﬁérfilbtyorDWﬁidwifﬂiglo&s| ﬂ?gbﬁw afdersteodedgebeing

t her eof . Accordi n 0 Sti anot.her aspect of 't ent .nvention '
there is pr o@ib&é’aga({ﬁg?‘%%ﬁa L ORP e TS Pts?l ﬁ%r:soflfrcgft Q%lﬁ% %’éc‘%ﬁd'housi ngs
each havi ng spprepeiatiel yrisgcamhgot aas pamilihglwppnpee posskenyumsentcionw t h
predeterm ned |l ength, width and depth di nensions; a hinge joining said
first and second housings for pivotal novenent of said housings one
relative to the Befrariapoww medeopsitigubsdly fsaithe |askconreny ireydhdrises, the

di mensi ons thernapie fePiBHH1CEoReEAINEN GOMPRACRSS 19DMe G dnBrSiAyd hoUsi Ngs;
and a keyboard assenbly operatively associated with said housings and
conpri si ng: ?—49“§Pf%ﬁ1’dagéé£n@‘4<é96(fat°éla‘ﬁ?ﬁl} srelesyer bedrvig Fintgatrd
engageabl Ie es yBRAt Kous@hgL NLErisNGo GRAT 86 Bl FotAN InBRABRNEEeredftond LOidtlive
operatively co

oper i vel Y COUDL 10 2oL kDN 0TS 0, 0 8 QLS o VoL
position (Figure 1) and a use position (Figure 3 and 4). The enclosure
11 has a predetermined outline configuration, with each of the housings
12, 14 preferably having a generally rectangular parallelepiped
configuration with predetermined length, width and depth dimensions. As
herein used, "length" refers to the greater side edge dimension of the
parallelogram defined by the exposed surface of one of the housings 12,
14, while "width" refers to the lesser side edge dimension of that
surface and "depth" refers to the side edge dimension of the
parallelepiped which is perpendicular to the surface side edges. 1In the
form shown, the housings 12, 14 are joined for pivotal movement thereof
one relative to the oﬁher about a housing axis parallel to the
lengthwise dimensions thereof and defined by a hinge. The hinge
structure may be any suitable hinge appropriate to the usage expected of
the computer 10, such as a piano hinge, a "living" hinge moulded of
synthetic materials, or other hinges known to persons skilled in the

- applicable arts of mechanical and aesthetic design.

For compactness, it is preferred that the housings 12, 14 have

length dimensions which are equal and width dimemsions which are less



coupling said keyboard portions with one of said housings for sliding
novenent relative thereto between a position superposed on said coupl ed
housi ng and a position partially displaced fromsaid coupl ed housi ng and
partially overlyin ﬂf | engt hwi se si de edgg t hereof ; said keyboard assenbly
. being pivotaBF%*ﬁBg sai d keyboard axis to Il ength and w dth di nensi ons no
greater than those of said housings, and said keyboard assenbly further

bei ng connected to sai er _opetati cof S I f data
signals to bé'fhfﬂ 5‘8 sﬁéggt%%ggs of:lbrrp%ii} et?{‘%lﬁer%?%g&%o?r{)gﬁgﬁ{%?yng%
Accor di ng t opséfdrabbinarhesquadpesst axd thheleprhghinensiopsnt iThns ttherportgble

provided a pef?émp SRR Lhaf HIRE | stBbhat the fdppSiraleLTeNE A% Wibndin the
general ly regf'angu ar paral | el epi ped confiquration with predeterm ned

| ength, widt no%mﬁedeiﬁlﬁe‘&li%ﬁ"s‘?r(?ﬁsl,’°sété‘§b(§gélg"ﬁ6uy ng having a general ly
rectangul ar parall el epi ped configuration with

5 predetermned | ength, widith and depth gi nmensi fn,s; ﬁxhi nge j,0i ni ng said
first and second “RBRIECRGPFBF T GB"E%?PB%’V RERUPBLY 10 theh §BEiTSgsCURaTeT
relative to trhectdbherarahmitinted iaxtite patisingel 12,014 engt hiease dbirf®{s oBNShese

t hereof; a di SE| a¥ poused o‘ﬁ‘”ﬁ% hC{ rgnogl%u%.lsagd fli rst oanncglot 2,?19”0' h U I ngs; and
a keyboard a&§®% 9 soﬁé?a"hve?y as3 08T ar eI iR A g% & ona°aﬁ8u g, said
keyboard assendibjiecimphe simagings)fwhich kewbusted podibei ovshegs iand prenidds| g
engageabl e e| n f ' LG &L A SUTRR : GO yboar d
portion bear Pﬁ%&ﬁﬂ;ﬁ%@%ﬁ%ﬁ%%ﬁf@eﬁﬁ%ﬁ?éac?o? enteﬁgh%ﬁgrﬁact grg&and
commands; a Pispreperskovsd P giagrgmsef @ Responal Foppiterotstencando the -

other for piyefdlcrMCERNaPIEus! Bbrploh¥ftst BrtihR SddpRkeAROUtiR1Rd£QeEt er M ned
axi s and oper atlvele/ coupl i ng ésl d keyboard portions with said other

housi ng for SPPRIPARTHBOWHEA OF &RatRLFBaE HEr 81% OBRYNEEFMETpo Fhgpersonal

computer system.

Connected to the planar is the system processor 32 comprised of a
microprocessor which is connected by a high speed CPU local bus 34
through a bus control timing unit' 35 to a memory control unit 36 which
is further connected to a volatile random access memory (RAM) 38. While
any appfopriate microprocessor can be used, dne suitable microprocessor
is the 80286 which is sold by INTEL. '

While the present invention is described hereinafter with-
particular reference to the system block diagram of Figure 5, it is to
be underétood at the outsét of the description which foilows that it is
contemplated that the apparatus in écéordance with the present invention
may be used with other hardware configurations of the planar board. For
example, the system processor could be an Intel 80386 or 80486

microprocessor.

Returning now to Figure 5, the CPU local bus 34 (comprising data,
address and control components) provides for the connection of the
microprocessor 32, a math coprocessor 39, a caﬁhe controller 40, and a
cache memory 41. Also coupled on the CPﬁ local bus 34 is a buffer 42.
Tﬁe buffer 42 is itself connegtgd to a slower speed (compared to the CPU



superposed on said coupled housing and a position displaced from said
coupl ed housing and partially overlying a | engthw se side edge thereof;
sai d keyboard assenbly being pivotable to | ength and w dth di mensi ons no
greater than those of said housings, and said keyboard assenbly further
bei ng connect ed to id display for entrygof data signals. Accordi ng
to still anoBR%20 g%%ct of the present |nvent|on there is provided a

per sonal conputer conprising: a first housing having a generally

rectangul ar har q1 L&l £ Ry PEch s&mfaugtql%'eu&p\mﬁgpamger raaeedanhe&gk'%olw dth

and depth di ons; a second housing havi nﬂ,@a gener al rect angul ar
par al | el epi pednmnﬂsgur'ﬂtq SFS Tt huspr‘*éd@ttéﬁﬁiﬁ dveehghe, b“\ﬁf%ﬁ h2a40d dept h

di mensi ons; $ai g, Eeslgtfbrcasnermeogﬁst% ml ds MU;suﬂgxebewiﬂes@aaaho angysai d
wi dth di mensions of sai g housing

bei n ss th S t.h di mensi on;
said width deestiFeloid 5Hig; Piodsiang %@F’gg‘”’e‘ﬁu§$ ii' ge’g}lﬁllfﬁ A§ said
first and seggnytibediBifNgsceheralpavinitabt 1oy e %9 odnds BHAl deatikilngs 5one
relative to the other about a housing axis parallel to | engthw se '
di mensi ons thereof; said housings being novabl e between a fol ded- position
in which said fi u&ntaﬂ:ﬁdr@e’cmr@nhmﬂsibng§5a|:eurall§peﬂ}yo§w cantiraddex50abhd/

facing pl ana\%ﬁ&g gl g g{ﬁ%w&a&ﬁoweama@g ad¥3t8l Isgl Aﬁrs‘.g EBQSPS@ yse

position in said fi1rst and second housings_ are angularl spose and
t he external kle fsxetemgbparkd Leldogeraryseantaebynifcieshidefs rﬂé’mPh%ﬁeébeif Ween an

obt use angl ey 4 SEHLRY1 18U edni 48d208s ah16HI1dxb4 168t AHada SRGaNshzeHS4INgS; a
central processoi unit mounted i n one of said first and second housi ngs for

mani pul at i.ngThhMERRR F%trgﬁdlrﬂﬁe?%ﬁﬁv@}r§h85rﬁ‘?@E‘f%"&dV\H 1} SRRy,
random accesfientRiDisy represented byoum RAM sadullel B8 st Taadndmeﬁy)ltdnhﬂil&b.flgﬁﬁ for

eXChangI ng \M tchlu al %hgrf) 1%5901' HQ a{d%&g;%ttalso anﬁl Py dl’?edm? IOS?."iOgéSSOI .
processor untt 3R FOF S35 ng I on exc anged: 17 ECT BRDrY
access contr 82 |ter pmtunuéat am&;nef (ﬂéMs%ﬁ d Thllssﬁoawd 1se§@ddtd1@asla|igsRAihd

operatively g?%%héltoyﬁgcr‘!ﬂ piBd S Brde Nt den OF %%ﬁéxsé)creduw tnefdld é@dt@oi?&d

access nmenor trol'ling access 1o sai @ random access nmenor |rect
access stor ag® B celewfuntetpli FRABELbt fiBAT HEUBT AT tP r‘tﬂtﬁ’%ﬁa% ‘éﬁ%éil%&zoﬁor

exchanging i gformation with.said

While the microcomputer system 10 is shown with a basic 1 megabyte
RAM module, it is understood that additional memory can be
interconnected as repreéented in Figure 5 by the optional memory modules
65 through 67. For purposes of illustration only, the present invention
is described with reference to the basic one megabyte memory module 38.
A latch buffer 68 is coupled between the system bus 44 and a planar .I/0
bus 69. The planar I/0 bus 69 includes addreSs; data, and control
components respectively. Coupled.along the planar I/0 bus 69 are a
variety of I/0 adapters and other components such as the display adapter
70 (which is used to drive a display 71 described more fully
hereinafter), a CMOS clock 72, nonvolatile CMOS RAM 74 herein after
referred to as NVRAM, a RS232 adapter 76, a parallel adapter 78, a
plurality of timers 80, a diskette adapter 56, an interrupt controller
84, a keyboard/auxiliary device controller 51, and read only memory 64.
The read only memory 64 includes the BIOS that is used to interface
between the I/0.devices and the operating system of the microprocessor
32. BIOS stored in ROM 64 can be copied into RAM 38 to decrease the .



5a . processor unit and said random access nmenory and operatively
associated with said direct nenory access controller; a power supply
nounted in one of said first and second housi ngs for supplying energy for

t he operati ogcedggsessl di splay, said centra processor unit, said random
access menory, said direct nenory access controller, and said direct access
storage device; a keyboard assenbly operatively associated with said other
housi ng, sai éx&aithomrtdmassk BN0Y. CROPI64Si$ Furehdr respdasyvoKia ROMSEION

beari ng .manual | ngageabl e el e ts for i.ng.characters and_conmands;
a second keyﬁéﬁ?’/aﬁpgc’r tqﬁe%%“bé‘a??%gqﬁ’ér?&m Iff'ng%aﬁg’eja%leéme eedre;éﬂt'%emf’a entering
charact ers andntowltendé, BOSdik exbostred putr bif RMM. ealh RAM\G4nds aligebbxdaby y
rect angul ar | ' Nfggu i ' nredet 1 J1e 2. dt h
and dopt h i Seby EGRRLREL BT HAMLE HoR kbl B oHF ARALICUnh ARG ot

appr oxi mat el hedqigronrgcesgar 32 diihei FIO8i irenxeantedfontapfl Réther housing and
said wi dt hwi se di mensi ons of said portions being approximately equal to one
hal f of said | engthw se di mension of said other housing;, a pin operaftvely
coupl i ng said ke&%eﬁl&“’bdrzt i isednten sivhefslayeratrlapianst apd 1o SYBAY ishe
relative to té&al ebheorahdisited doaybaniaticxidat£xt engk g, pieakVvial 01t he

dept hwi se di nensi,ons .of sai '

.d rtiqns,, said pi.n operativel oupli.ng said
keyboar d_por EPEALBAIHeS AR {drsF= Tha DR Frpoante FPRR 8EE HiATR I EOF VAT Pho
t her et 0 bet Ween eaafyizi, t NVRAMS tiaftiafis aifl formaz aortl descupibddg hescaphcatyl o a
osition displaced, fromsaid co ed_housi nd rtially overlying, a
Fenlgt Ihvm seI sf%ff%e eg i f’ﬁed?l(askf?tes’glg!ae g:lyﬁe ?%ng%pgﬁyhgt%gsé%w#i%‘éllﬁﬁm%%ngtéﬂedr
coupl i ng sai datesybbar d @ penbioplandimparithnce UMREY widdseargadmdladie c@mmmbat i ng
linear nove v9f) gngl.tgh keyhoay gy%m%rgginﬁ%?dh@% 39”&1:@%&%6%&%%9 hs 19k

the two | engthw se ges of - sal d” coup ousi ng_and capturing sail
keyboard asséhiug efaphROMr epnRpMsanshhethen $a oat baindRYY Hatendsdstnye weedd

keyboard port{ @16s BN OrdRY &Rz e DEINUEE e al DHledBELRQAS A INGRAN RHBR VR a
| engt hwi se si'de edges of said first and second portions adjoin and an

opened use pRRICEAbIFOPALGHTEEFPIWPERSRATs eSUihdes SEGdrndievrdtdor  dstexgrutesecond
Lportions adjtHd pufpdddl 6f @he SET Configuration program is to store values

characterizing the configuration of the system to NVRAM.

The computer 10 is provided with a fixed or hard disk drive, also
known as a hardfile (not visible in the illustrations) and with a floppy
disk drive 81. The floppy disk drive 81 is mounted in one housing 14,
in particular relationship to certain other computer operating '

components as described hereinafter (notably the display 71).

In order to realize the objects of this invention by providing a
keyboard of substantially conventional key size and arrangement, the i
computer 10 in accordance with this invention has a keyboard assembly 90
operatively associated with the enclosure 11 and the computer operating
components described immediately hereinabove. The assembly is formed
from first and second keyboard portioms 91, 92 each of which bears keys
or other manually engageable elements for entering characters and
commands. The keyboar& assembly portions 91, 92 are operatively coupled
together for pivotal movement one relative to the other about a keyboard

axis which is perpendicular to the housing axis defined by the hinge



keybaard scanni ng devi ces, one nounted in each of said keyboard portions
for scanning those manual | y engageabl e el ements nounted in the
correspondi ng portion, said scanning devices forwarding to said central
processor unit signals indicative of the characters and conmands keyed by a
user; .and si gnal communicating conductors extendi ng through said pin for
operatively 'ﬁ@éﬁ%ﬁ)said scanni ng devi ¢&s and said central processor
unit. According to still another aspect of the present invention there

is provided a cQ ter keyhbgard conprising:. a first keyboard poytion
beari ng rrand“aﬁr‘lt?‘r;‘ge;‘j?g&g%"a?ol e gﬁ%‘ﬁ’%df&l§rse%HYeP?’FltgmBﬁagrlac?gr"é:eaﬁ]tf%ormands;
a second keydpezativedytcouplédaiithhrnentdbkyrengafmabl sdinkemihent aeltiver i ng

characters d:c ds; sajd.keyboard, port.i.ons, each havj a neral |y
rect angul ar atprhaefg\??%g Fe £c°§‘ﬁf’$’gﬁ(ragf?do§°§\n1ttlﬁnpjrng°35? oesre% iﬁeré}g’efgﬁt *h, width
and depth dilmmsdéngmnend s dpéredgtisedpositipomnrbialdyi digpdnted fsobaindg great er
than said w ] i sians..ef..saj | QRS;. . | Iy V.

5b coupli ng%gwdﬁ%egb%%?dé%r ??otrll% %r%é@?%ﬂ% Eg’ ot ng& o? |o\%{iaﬂgs¥}%}?/?mgﬂt
one rel ati vebedngtmigobeiher abdntuthe kephdasdr ekigxand dvavinali weempdeidddgl to the
dept hwi se di ' S @y rid s 1vadl t ei ng novabl e
bet ween a foﬁggé%ggi %iicgnéﬂll% \%ﬁi%:shg ienlv?ﬁv#sog?%{?ggﬁgtaagé Aol%‘m?é?d first and
second por t iR§iginasien idthm eaplosere Use(Playrei bn Prefrmply uikk keykeard de
edges of saidksbapst 9and s6eNRd QR LeQHI8bad ikl  fully he?etRdfdeRY toOoElof

anot her aspect of the present invention there is provided a_conputer

keyboar d corfﬁﬁei clamghell sBelasnge hous inesafbhe bevtidekty doarhe gottstgationsdch of
sai d porti oRmibRVisngefeigeidintliFied ¢ tthegtidcipled! ablelngpi ped outline
configuration and, bearing on an upwardly exposed surface thereof, keys

arranged in rows and staggered
Each of the keyboard assembly portions 91, 92 preferably has a

generally rectangular parallelepiped configuration with predetermined
length, width and depth dimensions. The meanings of "length", "width",
and "depth" as used with reference to the keyboard assembly portions are
generally the same as stated above with reference to the clamshell .
enclosure housings 12, 14, although care must be used due to the varying
orientation of the portions 91, 92 during movement between stored and
use positions as will be brought out hereinafter. "Lengthwise" is the
greatest dimension of the keyboard assembly when oriented for use. The
"keyboard axis mentioned above extends parallel to the depthwise
dimensions of the portions 91, 92 and.generally perpendicular to the
housing axis defined by the hinge mentioned hereinabove. The dimensions
of the keyboard portioms 91, 92 bear particular relationships to the
dimensions of the clamshell enclosure housings 12, 14, in that the
length dimensions of the portions are approximately equal to the
widthwise dimension of the éoupled housing 14 and the widthwise
dimensions of the portions are approximately equal to one half of the

lengthwise dimension of the coupled housing 14.

In accordance with important distinguishing characteristics of this
invention, the keyboard portions 91, 92 are movable between a folded
position in which lengthwise side edges of the first and second portioms

adjoin (Figure 1) and an opened use position in which widthwise side



colunms for entering characters and commands, and a joint operatively
coupling said portions together for pivotal novenent one relative to the

ot her about a keyboard axis perpendicular to said surface between a fol ded,
non- use posipt9<vo-8891 an unfol ded use posiijti on and operatively coupling said
portions to said housing for sliding novenent relative thereto, said

. keyboard having a generally rectangul ar parall el epi ped outlined

confi gur at i edgedhef tﬁespbﬂﬂ:dahd] séicbﬂltEIpoﬁlflo&aitﬂjpcbsi(migmsesaﬂdarﬂh'k(ﬂ klmyboar d
havi ng, when no pn, use L t.i on nsi Ons
nearly. appro>c2‘|'er[rn151§lg °°curs ‘%é’re H3H" g (hh ogggaé:q\/\%ign 45 %sn& lk ?b & rmved
to said oneppmomsome Stalirlher qivkerofozkeymm medepbrmaotﬁiabevmgoahegn@mhMen

sai d keyboauflodss the 19bdac B AP Teid MR MbDE! A AAALLAIL;IEGD 881 ek eyboar d

is in said non-use pO t1on raw n IS a
per spect i vePerieignswitheonso of alfiec housigen 42, cHmf Ercoapl%hsuﬁmem iisnthe) a

nﬁn use, tf}t Qlﬁf&t?ﬁtfdﬂkgeﬁrfgﬁidl?gthiovement Eegau{lee 2t He$efo %@dﬂee\ﬁ' S%Js&emxabove
S omnng e er sona uter O I gure In rocess .o opened
into a use PORSTPPESE on the eoypled houddng, %é%%fﬁeéf GiRsRit Wﬁ@tg Ly

per sonal Coﬁmﬁle.i:edbffrEh guxreecaupaad hbus e @dd i pakre il Iyl 6@4::1513@ ROSeédgthnise
Figure 4 is show . n

this §nvent OIS SREnaUTHto Chfsuprd malhs dtA da RaRFslRoprovidetibyte s |

a schemat i cdefimieg etrhieakeyboand dxie. cFhpytier fupeiais ag € cipdintenmektdhe

portabl e peéé@pﬂ%hg Ct%%pfi'éy%%agé atsrslérﬁalgrnyda %'Aioiﬂl‘e coupled housing 14 and
accommodating linear movement of the keyboard axis between locations
adjacent the two lengthwise side edges of the coupled housing. The pin
also functions to capture the keyboard assembly against ready separation
from the coupled housing. One manner of achieving this result is to

provide a slot in the coupled housing (Figures 2, 3) with the pin having

a headed end within the coupled housing 14.

It will be noted that the keys provided on the keyboard portions
91, 92 are arrayed in the normal arrangement of lengthwise rows and
angled widthwise columns, with function or command kejs placed about the
alphanumeric keys. Due the to presence of angled columns and the desire
for generally parallelepiped configurations for the portions 91, 92, the
division along the widthwise side edges which are brought into adjoining
relation for use of the keyboard is not along a straight line. Instead,
the division results in an interdigitated jbining_}ogether of
castellated, stairstepped or interrupted side edges. The keys provided
on the keyboard portions may use presently known keyboard technologies
to achieve the necessary function. Preferably, the keyboard uses

"rubber dome" key activation

membranes bearing conductive strips and a
system to enable establishing contacts representative of manual
activation of selected keys. However, the keyboard may use buckling
spring or leaf spring technblogy, with the spring elements being either

plastic materials for weight reduction or metal materials.



BC9- 90- 059 6 Wi l'e the present invention
W Il be described nore fully hereinafter with reference to the acconpanyi ng
*drawi ngs, in which a preferred enbodi nrent of the present invention is
shown, it is to be understood at the outset of the description which

fol | ows t haBCI8PW¥s of skill in the apptdpriate arts may nodify the
I nvention here described while still achieving the favourable results of
this invention. Accordl ngly, t he description which 1ollovvs is to be

under st ood as bei§gls BhdcAtiveof krnglereaige ate detivered teothfe compRLes

skilt int r@eﬁﬁﬂfr@%&?@oagﬂst des@iBed Ubods ﬁhlrahgh ragpmoaftmb@aﬁs €Bénning

I nvent | on. R ererri I i,cu Ot e CCO I Ng

i i moer 13674t SBF BouBheL N8, o4t et Rait JeTbAr pRRE J, S PRere
general |y ithestiddanadl it edghgeahte hasmemtsl Basilted | inchb¢ eourespbidimy port font st

f I
and, second HBLIBSdeplchd SL0GLTOF AL EALIDNEOEILS R plug0oss of 2L ve
(Figure 1) Gawd thewse fothe mnt(ﬂ gm@ssoanmm)BZ)Thégr@rielUsidc@tim oE&ha

predet er mi rQé‘Eér's”&dCQQJn}ag%alI g@ t&s&ac%&?ww@ 8%y the 14

pr ef er abl y having a genera ul'ar paral epi ped confi'guration with
predet er m rfE@nnEgg AAVIORF RS amblaemqﬁ ghrrugli malmsomﬁweiaﬁlmeanduqteﬁgt h"

refers to tdi@esdBat eﬁroagﬁlethedgﬁl GhiBNSo0is @bgdthRrperakéflRgd Jordesddned, by
t he expose sur e of the_housings 12, 14, while "w dth" refers to
t he Iesser é:g‘ §’1°8?1”%§f ?hat surface and "dept h" refers to the
si de edge dlnen5|on of t he parall el epi ped which is perpendicular to the
surface side e e%ée,l rt]rhgrt]%he portable personal computer 10 of this invention is
stored or not in use, the keybbard portions 91, 92 are disassociated,
pivoted or folded with lengthwise-side edges adjoining. In such a
position, and with the clamshell enclosure 11 folded closed about the
housing axis defimed by the hinge joining them, the exterior appearance
of the computer 10 resembles a book. The housings 12, 14 are movable
between the félded position just described, in which the first and
second housings are superposed and externally facing planar
parallelogram surfaces thereof are parallel, and a opened use position
(Figures 2, 3 and 4) in which the first and second housings are
angularly disposed and the externally facing parallelogram surfaces
thereof define therebetween an obtuse angle. As so opened, a user will
be able to view a display screen 71 mounted in one of the housings.
Preferably; and as illustrated, the display screen 71 is mounted in the
one of the housings (housing 12) other than the coupled housing 14. The
display may Be any suitable display, with a preference at the time of
disclosure of this invention for the type known as an LCD (for Liquid
Crystal Display) screen. As known to persons of skill in the
appropriate arts, such a display screen is capable of presenting to a
user a visual display of information processed by the personal computer

10.

As the computer 10 is opened into use position, the keyboard

assembly becomes exposed and the keyboard portions may be pivoted



formshown, the housings 12, 14 are joined for pivotal novenent thereof one
relative to the other about a housing axis parallel to the |engthw se

di mensi ons thereof and defined by a hinge. The hinge structure may be any
sui tabl e hinge appropriate to the usage expected of the conputer 10, such
as a piano hinge, l'iving"” hinge noul ded, of synthetic materials, or other
hi nges knowBC8 Qggons skilled in the aH& I cabl e arts of nechani cal and
aest hetic de5|gn For conpactness, it is preferred that the housings

12, 14 have | choti i G500y MO @LSeRah At Wt D flhgRiShone en
di mensi on. Theexdigitetd aehsidjodn ehdtthe kewsscons iptefthe abllignmend elqd_ralrra)as

are the depylodl B8DolcA0En. NP dBoRRi ANC pB YoB0RRoBOTRNLEF cHBVCdiNEer

sonmewhat th ppéar ance o e ‘non-use
posi ti on ( Fidguknswa)ways may begimpultwidhchearprrs Ehapdhereybesnd sapdieyi ng t he

desir ed Comtaﬁéﬁrmﬁw%l 809635€ tBUPARY chTbrt DEyI0UBINES shduld b uélr lagaste
certain of ese
to use the portable computer at a conventional desk or the like, the
keyboard. assembly 90 may be moved to a position partially displaced from
the coupled housing 14 and partially overlying a lengthwise side edge
' thereof. Preferably, when so positioned, the keyboard assumes an acute
included angle to the horizontal of about twelve degrees, the same as
the angle of a conventional desktop keyboard. Alternatively, should the
ueer be required to use the computer in more restricted space (such as
on the tray table of an airliner), the keyboard assembly 90 may be moved
to a position superposed on the coupled housing 14 (Figure 4) while
retaining the advantages of a substantially full sized keyboard. It is
the joint connection described hereinabove which makes such usage

possible.

The knowledgeable reader will understand that the keyboard assembly

of this invention, while disclosed with particular reference to a
portable personal computer, will have utility apart from the specific
embodiment illustrated and described in detail. More particularly, the
keyboard apart from the portable computer may be used with more

" conventional desktop or upfight personal computers, and may be housed
only within a decorative housing, or simply unhoused. As will be
understood, in the latter insfénces, the other elements described as
being present in the preferred embodiment may be missing in such adapted

embodiments.



conponents are nmounted on a nmultilayer planar or notherboard (not visible
.in the draw ngs) which is nounted in the housings and provides a neans for
el ectrically interconnecting conponents of the conputer 10. Figure 5 shows
a bl ock diagram of a personal conputer system and ilTustrates—the_various

conponent s Qé%_tglagowrrputer 10, including Jgonmponent s W,ﬂ'lﬂ@” t he pl anar

20 and ot her hardware of the personal conputer syste m&wﬂﬁuﬁd to
i ch

the planar is the system processor 32 conprised of a mcCEt
i s connected by 1QRa PRE! U ;s 34 through a bus control *timing. - -
unit 35 to g' rrerArg?{/Esco?\?roﬁ%%%t cé@%\%ﬁ% I's further connected to a-

vol atil e random access nenory (RAM 38. Wile any appropriate ' .

M Cr Opr 0Cessor GaNe NG WELGondity Gatin@bh & Ul QRINGL 83T ink ScddegBedEn Whi Ch
is sold by INTEL. Wil e the present invention is described

her ei naf t er ang [deEbring) & o ineP&i®nce to the system bl ock di agram of Figure
5, it is to be understood at the outset of the description which follows
that it is contenplated that the apparatus in accordance wth tcpe présent

i nvention may bEOTRMEET\FREA2 BN FOTRAPATET BOWY A HS4ie JWes 18t AR pl anar
board. For exanple, the system processor could be an Intel 80386 or 80486
m cr opr ocessor. et ur ni.ng.now to Figure 5 the | ocal .bus_34
(conpri oi ng dat & ¥eaharst e AP IIATs Spbesing ok, Someb Pk, Mg cpBFiq R eiise
connecti on aid sheomi &eyipragd geadion? each eahingopeingeebanensd foa edenéng

cont rol | €1 sy 4806ksR ahid LRmARIIR ¥athlpordi98s BB hupfed ERY: A3 bus 34

is a buffer

pivofal movement one relative to the other about a keyboard axis
perpendicular to said housing axis and coupled with said housing for
movement relative thereto between a non-use stored position and an
opened use posiéion, said keyboard assembly being pivotable about said
keyboard axis and having, when moved to said stored position, dimensions

received wholly within the outline configuration of said housing.

2. A personal computer according to Claim 1 wherein the housing
constitutes one of first and second housings of a clamshell enclosure,
the first and second housings being joined for pivotal movement thereof
one relative to the other about an elongate housing axis and between a
folded position and a use position, said enclosure having a

predetermined outline configuration;

the keyboard assembly being coupled with said enclosure for sliding
movement relative thereto between a folded, stored position interposed
between said housings and an opened, use position partially displaced

from and overlying a side edge of said enclosure.

3. A personal computer according to Claim 2 wherein the first and
second housings each have.a generally rectangular parallelepiped
configurations of predetermined length, width and depth dimensions, said
housings being joined for pivotal movement thereof one relative to the

other about a housing axis parallel to the lengthwise dimensions.

- This Sheet Has Been Reiilaced :
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The buffer 42 is itself connect ed to a slower. speed (_eenpaLed—Le—Lhe—CPU
BC9- 90- 059 | ocal bus) system bus 44, al so conpri si nj address, data and

control conponents. The system bus 44 extends between ulﬂwljmllmﬂﬂllj
r ol

further buffer 68. The systembus 44 is further conne
and timng gadlgg3gsind a DVA unit 48. ThgsDVA unit 48 is conprised of a

central arbrtration unit 49 and DVA controller 50. . An arbitration
control bus 55 couples the DVA controller 50 and central arbitration unit

49 to a diskgtt eAG,?@:QBﬂh B6mp¥e30a&RRARML €6 (1Rih® vhyséidntindideddtt S a
menory control unit 3

6 which is conprised,of cantrol
addr ess nul figangiens 66, saidgh %‘ﬂ'&ﬁ%%ﬁf ‘F‘Eﬁalﬂndafﬁe "fﬁgé% ﬁm%%sn]tofl%l“ﬁm 36 is
fu&t Per3§0n¥&ﬁ1€a§stﬁealés’mdﬂﬁ a;aﬁ:eas;ngﬂrrﬂliyexaaonepresent ed by the RAM '
nodul e e troller 36 clu t.h 0
%%]O? ﬁiﬂ%l}teﬁr% Cé)gglnrg ggs‘i OIS i%gf Ea{@QP&

addresses to ’and particu Ar-areas of RAM 38.
This | ogi ¢ dsmens@ond 0frmldahmsﬁt\g$ prevepadly occupi ed by BIOS. Further

gener a_t ed by6.nenRr ersd éf % Jn&fte%Gaccording to Claim 4 or 5 wherein said dei)th
dimensions of said housings are equal.

7. A personal computer according to Claim 3, 4, 5 or 6 wherein said
housings are movable between a folded position in which said first and
second housings are superposed and externally facing planar
parallelogram surfaces thereof are parallel and a opened use position in
which said first and second housings are angularly disposed and the
externally facing padrallelogram surfaces thereof define therebetween an
obtuse angle. .

8. A personal computer according to Claim 3, 4, 5, 6 or 7 wherein

said computer operating components comprise:

a display for presenting to a user a visual display of information

processed by the personal computer;

a central processor unit for manipulating information and

operatively connected with said display;

random access memory for exchanging with said processor unit
information manipulated by said processor unit and for storing

information exchanged;.

a direct memory access controller operatively associated with said
central processcr unit and said random access memory for controlling

access to said random access memory;

a direct access storage device for exchanging information with said
processor unit and said random access memory and operatively associated

with said direct memory access controller; and

Sheet Has Been Re laced

|||Il|ll Tl ll\l



is a.ROM sel ect signal (ROMBEL), that is used to enable or disable ROM 64.
VWile the mcroconputer system 10 is shown with a basic 1 megabyte RAM

nodul e, it i.s understood that additional nmenory can be interc “‘Es
represented in Figure 5 by the optional nenory nodul esumt \m‘“% or
purposes of illustration only, the present invention i 9| with

reference toBCRA=9®A8%c one negabyte nenoryiénodul e 38. A*latch buffer 68 is
coupl ed between the system bus 44 and a planar 1/0O bus 69. The -ptanar 1/0

bus 69 includes address, data, and control conponents respectively. Coupled
al ong .t he pl anar 4 PE¥YSuSUBRLYafRr SupRlviasyensray /forathfPreatipr aft fidld

conponent s suolipitert fperdt iy aympshaptLr 70 (which is used to drive a display
71 descri bed rei nafter nonvol at.i |l e CMOS RAM

re,fully h , a.CMS qck 72, .
74 herein aftg:3 r@f%ﬁ%’&af & RBURHFRA °rgl¥855328}§d§p§é’ *THn 82 Yaraf I
adapter 78, acpdasr atorageodevicaeiss mBihted il sketdfesaithhbesing6, aminsaid er Ir upt
controller 84, e | 1.ary.device controll er 51, and read only
menory 64. Tﬁés‘?leagdi?(;%%&gén%%n%}rlyéh€4¥1|:hr$a ﬁ%essal?ﬁleougﬂg'that is used to~
i nterface bet WeenAtprrsphdl dowpeies agndriing ¢petlatimnd whysdiansafd tihect

' : , i N 4 n ' ' 8 to
Qeg;gg;gcteﬁgiec:%% :a},ggg_s ig{;gg L mEEYe8 % 180 €06 OBt BHifEel AR
eyboard is coupled.

11. A personal computer according to Claim 3 wherein said keyboard
portions'each have a generally rectangular parallelepiped configuration
with predetermined length, width and depth dimensions, and further
wherein said keyboard axis extends parallel to the depthwise dimensions
of said portions.

12. A personal computer according to Claim 11 wherein said keyboard
portions are movable between a folded position in which lengthwise side
edges of said first and second portions adjoin and an opened use
position in which widthwise side edges of said first and second portions
adjoin.

13. A.pefSGnal computer according to Claim 11 or 12 wherein said
keyboard axis extends generally perpendicular to said housing axis and
further wherein said keyboard portions each have a genérally rectangular
parallelepiped configuration with predetermined length, width and depth
dimensioﬁs, said length dimensions of said portions being approximately
equal to said widthwise dimension of said coupled housing and said
widthwise dimensions of said portions being approximately équal to one
half of said lengthwise dimension of said coupled housing, said keyboard
assembly being pivotable about said keyboard axis to length and width
dimensions no greater than those of said housings.

14. A personal computer according to any ome of Claims 3 to 13 having
a joint comprising a sliding connector coupling said keyboard assembly
and one of the housings and accommodating linear movement of said
keyboard axis between locations adjacent each of the two lengthwise

edges of said coupled housing.
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~execution time of BIOS. ROM 64 is further responsive'(\'/ia ROVBEL signal) to
menory controller 36. If ROM 64 is enabl ed by nenory controtHter—36,—BlO0S1s

executed out of ROM If ROM 64 is disabled by nenory cont 36, ROMi s
not responsive to address enquiries fromthe m'croprocesﬂ'i %ﬂpl Wﬁm

I S execut eﬁggg%od_gté%RAM. The cl o;:1§ 72 is used for .

calculatio e NVRAM'is used to .st'dre system configuration data. that
is, the NVRAM wi || contain val ues which descri be the present configuration

of the syst For. ex I RAM cont ai Lnf.or ' e | Qi t he
capaci.ty of (i?fiAxB%%?l% gg c%%"p%l\i!f\ésrkgl‘f‘?oé 1?4133&%@‘90 %%‘T%‘y?ﬁ%&g}%unt of
menory, ti meptuEsesaigt keyboatl gsapthlyuhgainstpematynespakbiian fwdnl seisht ai n dat a
(can be-ongogﬁe)d %l s used by nenory controller 36 to determ ne whet her
BIOS is run o 0 or RAM and whet her to reclaimRAMIintended to be

used by BIOS RAM Furthernore, these data are stored in NVRAM whenever a

speci al conkl W 8biQRaPIQEpARr SffridsngsEl Configuration, is-executed. The
pur pose of the SET Configuration programis to store val ues characteri zi ng

the configuration of the systemto NVRAM The conputer 10%is
provi ded with a FixddheusifAgrkhvdngksa @ehsrl 1l eatimiar garal vdegipdde ( not
visible in the i IIu,straIions% nd wth a glo di SF {iﬁrive 81. The floppy
di sk dri ve S EETATARR BAFD REGHREOFBARSE Nl ety PROBR PR ARPLP HBFER1BRa i b t o
certain other conputer operating conponents as described hereinafter
(notably the c“asggégﬁd7&8dsing having a generally rectangular parallelepiped

configuration with predetermined length, width and depth dimensions;

a hinge joining said first and second housings for pivotal movement
of said housings one relative to the other about an axis parallel to

lengthwise dimensions thereof;
a display housed within one of said first and second housings; and

a keyboard assembly operatively associated with the other of said

first and second housings, said keyboard assembly comprising:

a first keyboard portion bearing manually engageable elements for

entering characters and commands;

a second keyboard portion bearing manually engageable elements for

entering characters and commands;

a pin operatively coupling said keyboard portions one to the other
for pivotal movement on relative to the other about a predetermined axis
and operatively coupling said keyboard portions with said other housing
for sliding movement relative thereto between a position superposed on
said coupled housing and a position displaced from said coupled housing

and partially overlying a lengthwise side edge thereof;

This Sheet Has Been Remlaced
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In order to realize the objects of this i
of substantially conventional key size and arrangerrent t he conputer 10 |n
accordance with this invention has a keyboard assenbl u ﬂ
associated with the enclosure 11 and the conputer ope

descri bed i npggligat @4y herei nabove. The asggnbly is fornme fromf| rst and
second keyboard portions 91, 92 each of which bears keys or other manually
engageabl e el enents for entering characters and commands. The keyboard
assenbly portionsafd kefibarteasenbht béehy piestabie ﬁoogatgthrax{d)mqmwm al

novement one, reI atl ve to bout a r, Xxi s which is
per pendi cul ar EENE L%ﬁeﬁgera%gg" °(§ f)a E Shlg‘ﬁg BC9- 90- 059

10 menti oned above. The keyboard assenbly portions 91, 92 are al so
operatively up | PS8 k0l U1ash i G yement relative

t heret o bet wggn geéie \Q’gﬁ% tcgrﬁ%uftg' %%s%t’f ntlént gr poseggebrg;?v\feen t he housi ngs
and an opened, use position partially displaced fromand overlying a side

edge of the encl Q84 Godsingl 4 Tn@@ab‘i@%ﬁé&h ﬁsﬁmHYp&QtP&i 4 ﬂli\éﬁt ablae

about the keyboard axis and having, when fol ded, dinmensions such-~that it is
recei ved who Jrr;ﬁtmqqFﬁc‘mﬁ’ehﬂmwﬁeﬂreo?ﬁaegmsm gafd srtemalbndesing elmar

(Figure 1). fARiERrin suRCadcdy BPRedf are parallel and an opened use position

in which said first and second housings are angularly disposed and the

externally facing parallelogram surfaces thereof define therebetween an

obtuse angle;
the computer further comprising;

a central processor unit mounted in one of said first and second
housings for manipulating information and operatively connected with

said display;

random access memory mounted in one of said first and second
housings for exchanging with said processor unit information manipulated

by said processor unit and for storing information exchanged;

a direct memory access controller mounted in one of said first and
second housings and operatively associated with said central processor
unit and said random access memory for controlling access to said random

access memory;

a direct access storage device mounted in the other housing from
said display for exchanging information with said processor unit and
said random access memory and operatively associated with said direct

memory access controller;

a power supply mounted in one of said first and second housings for

supplying energy for the operation of said display, said central

e
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assenbly 90 is coupled (as described nore fully hereinafter) to one of the
cl anmshel | encl osure housings (the housing 14 in the illustrations) which is
*herein identified as the "coupl ed" housing. \'Eﬂ ard
assenbly portions 91, 92 preferably has a generally nmml";mﬁ m!
paral | el epi pes-90e089 gur at i on W th pr edet @8mi ned | engtth, cwidt v and dept h
di nensi ons. The neani ngs of "length", "width", and "depth" as used with
reference to the keyboard assenbly portl ons are generally the sanme as

st at ed abovpraveshor anét esadd trandbe ackass Mehdryensdisk diredtonerorysackess 14,

al t hough ca e t 0, ation of the portions
91, 92 duri %gn%\i/ieerrlgnt (%?\}ggcﬁrtse?%r%gegz;%d%fs%ep%és‘ﬁ%ons as will be brought
out hereinafter. "Lengthw se" is the greatest dinmension of the keyboard
asselrrPl ?/ Whenhor.«.l:]I ﬁﬂtrﬁgf fmgm s&lﬂuk@%ﬁ%@@ééﬁ ,8hS nﬁ‘&ﬂﬁddoﬂﬂ%aahgc)ESEXJ elnlds
parall el to the depthw se di nensi ons of t ons an enera

per pendi cul &FYR°87¢ H’@rﬁfﬁ}%sl O Seprning: Finsg WP“FE@ tﬁ“ﬁ@%e%‘hﬁl % g
her ei nabovemoukted dinTehs i cdasesontingg isoytioal deidfict@lﬁﬁn@]ievﬂibsbﬁﬁwaﬁ&iﬁg cuI ar

| at h tQ.the di f th I
[ Chat T hett GHULIFTEHRh SFFEOF THE R bre ey R Tt Br o B o

the w dt hw e&nnfdnd® keiyed t3f atdsergoand ed housi ng 14 and the w dthw se

di rensions of the portions are approxinately equal to one half of the

| engt hwi se di nensi on of the coupl ed housing 14. I n accordance wth

i nportant disti agmadhbwuuheﬁfé@gwdndntmsoéxttehiii,na' fikeeaugh oseidt pin €eyboar d
portions 91, | £ b3 O&1, 41N se
si de edges o? the %ﬂ%ﬁgkglgggﬁﬁgsgﬁflﬂgﬁ‘ggégﬁlatﬁh(%lgu?ééﬂyf)gbgﬁgegﬁggpened
use positio®ita which w dt hwi se side

18. A computer keyboard comprising:

a first keyboard portion bearing keys for entering characters

and commands;

a second keyboard portion bearing keys for entering characters

and commands;

said keyboard portions each having a generally rectangular
paralielepiped configuration with predetermined length, width and depth

dimensions;

said length dimensions of said portions being greater than

said widthwise dimensions of said portions;

a pin operatively coupling said keyboard portions ome to the
other for pivotal movement one relative to the other about a keyboard

axis extending parallel to the depthwise dimensions of said portionms;

said keyboard portions being movable between a folded position

in which lengthwise side edges of said first and second portions adjoin

eet Has Been Re; laced
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BC9-90- 059 11 edges of the first and second
portions adjoin (Figures 3 and 4). This novenent occurs about a joint which
“operatively couples the keyboard portions one to t ﬂﬂ t al

novenent one relative to the other about the keybom mnu“nﬁwﬂ)und above

and oper at i B@H90¢059pl es the portions withoone of thé hbustnds T2, *14 (the
coupled housing 14 in the illustrations) for sliding novenent relative

t hereto between a position superposed on. the coupled housing (Figure 4) and

a position gual an apepediivspl msdtiidn dm whishcwidthetsehaidd edsem@fpsaidi itst

overlying aaddeggédg;.gi %&t%gse agggjﬁ,‘.t hereof (Figure 3). The joint is

vi de efl

preferable pro y a pin ning the ke¥board axis. The pin functions
as a sl i di ngd9% onheeupittesoksyboard taseokdipsotn §laim dfrheroin s8dd twidthwiss ed
housing 14 gyad ad£eeoPdalia b NRA" sJRKEBITe10s bhE das¥bpRkdsaxi s between

| ocations adjacent the two | engthw se.side edges of the coupl ed housing.

The pin also functions to capture the keyboard assenbly agai nst ready
separation fromthe coupl ed housing. One manner of achieving this result is
to provide a slot in the coupled housing (Figures 2, 3) with the pin having
a headed end wthin the coupl ed housing 14. It will be noted that

t he keys provided on the keyboard portions

———

. ‘\
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91, 92 are arrayed in the nornal arrangenent of | engthw se rows and angl ed
.wi dt hwi se columms, with function or command keys pl aced about t he

“al phanuneric keys. Due the to presence of angled colums and the desire for
general |y parallel epi ped configurations for the portions 91, 92, the

di vi si on algegdyd-ggeW dt hwi se si de edges phich are brought into adjoining
relation for use of the keyboard is not along a straight line. Instead, the
division results in an interdigitated joining together of castell ated,
stairstepped or interrupted side edges. The keys provided on the keyboard
porti ons may use presently known keyboard technol ogies to achi eve the
necessary function. Preferably, the keyboard uses nenbranes bearing
conductive strips and a "rubber done" key activation systemto enable
establishing contacts representative of manual activation of selected keys.
However, the keyboard may use buckling spring or |eaf spring technol ogy,
with the spring elenents being either plastic materials for weight

reduction or netal materials. -

. : TRAC . . .
14 ABS TCLAII\/B 1. A personal .conmputer
conpri si ng: a clanshell enclosure having first and second housi ngs

joint Qd for pivotal Pexrsonal Computer wii;h Dissociated Keyboard

This invention relates to a personal computer with a folding keyboard
and, more particularly, to a personal computer contained within a
compact epcldsure when stored in a non-use position. The personal
computér has a clamshell enclosure having first and second housings
joined for pivotal movement one relative to the other about an elongate
housing axis and between a folded position and a use position. Computer
operating components are mounted in the enclosuré. A keyboard assembly
is operatively associated with the enclosure and the computer bperating
components and has first and second keyboard portions each bearing

.manually engageable elements for entering characters and commands. The
portions are coupled together for pivotal movement one relative to the
other about a keyboard axis ﬁerpendicular to the housing axis and
coupled with the enclosure for sliding movement relative between a
folded, stored position interposed between the housings and an opéned,
use position partially displaced from and overlying a side edge of the
enclosure The keyboard assembly has, When.folded about the keyboard
axis, dimensions received wholly within the outline configuration of the

enclosure.

heet Has Been Re laced
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novenent thereof one relative to the other about an el ongate housing axis
and between a folded position and a use position, said enclosure having a
term ned outline configuration; 1" conputer operating conponents
mounted in said enclosure; and a keyboard assenbly operatively
associated with said enclosure and said conputer operating conponents and
conprising first and second keyboard portions each bearing manually
engageabl e el enents for entering characters and commands and a joint, said
joint operatively coupling saij® portions together for pivotal novement one
-relative to the other about a keyboard axis perpendicular to said housing
axi s and operatively coupling said portions with said enclosure for
sliding novenment relative thereto between a folded, stored position
i nt erposed between said housi ngs and an opened, use position partially
di spl aced from and overlying a side edge of said enclosure, 5&aid keyboard
- assenbly being pivotable about said keyboard axis and havi ng, when fol ded,
di mensi ons received wholly within the outline configuration of said
encl osur e; sai d keyboard assenbly further being connected to said
conput er operating

72
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cénponents for entry of data signals to be processed by said conputer
operating conponents. 2. A personal conputer conpri sing: first and
. second housi ngs each having a generally rectangul ar parall el epi ped
configuration with predeterm ned |length, width and depth di nensions, said
~housings being joined for pivotal noggngnt thereof one relative to the

"ot her about a housing axis parallel to the |engthw se dinensions thereof;
a display nounted in one of said housings for'presenting to a user a visual
di splay of information processed by the personal conputer;

15 . a central processor unit nmounted in one of said housings for
mani pul ating information and operatively connected with said display;

70 77 K Ipﬂﬂ&ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ Al ‘1
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rdndom access nenory nounted in one of said housings for exchanging with
said processor unit information mani pul ated by said central processor unit
and for storing information exchanged, a direct menory access
controller nmounted in one of said housings and operatively associated with
said central processor unit and said random access nmenory for controlling
access to said random access nenory; a direct access storage device
nounted in one of said housings for eQ!ﬁ%nging information with said
central processor unit and said random access nenory and operatively
associ.ated wth said direct nenory. access controller; ~a power supply
mounted in one of said housings for supplying energy for the operation of
said display, said central processing unit, said random access nenory, said
direct menory access controller, and said direct access storage device; and
a keyboard assenbly operatively associated with said housings and said
central processing unit and conprising first and second keyboard portions
each bearing manually engageabl e e@mants or entering characters and
commands, said portions being o




. :
operatively coupled together for pivotal novenent one relative to the other
about a keyboard axis and operatively coupled with one of said housings
for sliding novenent relative thereto between a position superposed on
sai d coupl ed housing.and a position partially displaced fromsaid coupl ed
housing and partially overlying a | engthwi se side edge thereof. 3. A
personal conputer according to CIain1E g@erein said direct access storage
device is nounted in one of said hou5|A s and said display is nmounted in
the other of said housings. 4. A personal conmputer according to Claim3
wherein said direct access storage device is nounted in said coupled
housing. 5. _A personal conputer conpri sing:

16




3
fitst and second housings each having a generally rectangul ar
paral | el epi ped configuration with predeterm ned | ength, w dth and depth
di mensi ons; a hinge joining said first and second housi ngs for
pi votal novenent of said housings one relative to the other about a
housi ng axis parallel to | engthw se di mensions thereof; cornmput er
operating conponents nounted in said housings; and . a keyboard
assenbly operatively associated with said housings-and conpri sing:
first and second keyboard portions each bearing nmanual |y engageabl e
el ements for entering characters and conhnds; and a joint
operatively coupling said keyboard portions one to the other for pivotal
novenent one relative to the other about a keyboard axis and operatively
coupling said keyboard portions with one of said housings for sliding
novenent rel ative theret bet ween a position superposed on said coupled
housi ng and a posit rtially displaced ¥ romsaid coupled housi ng and
partially overlying ' si de e ereof; . sai d keyboard
assenbl y being pigﬁ' ' %? axis to I'epgth and’
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ﬁﬁdthddinensions no greater than those of said hou
assenbl y
entry of data signals to be processed by said co
conponents. 6. A personal conputer acgording to
keyboard portions each have a generally rectangul pr parall el epi ped
configuration with predeterm ned. length, w.dth an €ep ' rons, . and
further VeREYEINELkeTbREdS o .Sugh oS ég‘f“eﬂlﬁﬁeeﬁﬁﬁt‘ i fheipains thet otchogk mariahle
Su1 NMENsi orpersohak eordpyerst haveshad sbme Sudeesssianhe markeuplaes, howevetiuserst of Sichi m 5

erein sai r 0 in
i on | erpPinaliEy 83h alborBie e ne HBY 3pe Snd KelRRR frcafp<ihs S ToinpRida, |
an openedvitlk sngre sonventional keyboardised witls deskitep: maghjnes. ofRestqiats on key simed
second p [ WaY i I ' t |

Ofnld c@@ygg.gbﬁt Have eSfectivelP HhPGRA pﬁ&nﬂé%g graelst%%mn, ‘ﬂleci(ﬁ\?eg‘s%gusi g

wher ei n sal ¢ rd ax ext ends”. . geheral | rpendi cul ar, to sal
axi s and Hmitatiny %ﬁ@fc{&aﬁ leggth &l@ymtﬁ &?ﬁgm Size'of a sheet of correspondence
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further being connected to said conputer|o emﬁqu@-ggypo1e ts for
er operating

' L ksaj d

stationery. _
SUMMARY OF THE INVENTION

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

According to one aspect of the present invention there is provided a personal
computer comprising: a clamshell enclosure having first and second housihgs jointed for
pivotal movement thereof one relative to the other about an elongate housing axis and
between a folded position and a use position, said enclosure having a predetermined
outline configuration; computer operating components mounted in said enclosure; and a
keyboard assembly operatively associated with said enclosure and said computer
operating components and comprising first and second keyboard‘portions each bearing
manually engageable elements for entering characters and commands and a joint, said
joint operatively coupling said portions together for pivotal movement one relative to the
other about a keyboard axis perpendicular to said housing axis and operatively coupling
said portions with said enclosure for sliding movement relative thereto between a folded,
stored position interposed between said housings and an opened, use position partially
displaced from and overlying a side edge of said enclosure, said keyboard assembly
being pivotable about said keyboard axis and having, when folded, dimensions received
wholly within the outline configuration of said enclosure; said keyboard assembly further
being connected to said computer operating components for entry of data signals to be
processed by said computer operating components.

According to another aspect of the present invention there is provided a personal
computer comprising: first and second housings each having a generally rectangular
parallelepiped configuration with predetermined length, width and depth dimensions,
said housings being joined for pivotal movement thereof one relative to the other about a
housing axis parallel to the lengthwise dimensions thereof; a display mounted in one of
said housings for presenting to a user a visual display of information processed by the
personal computer; a central processor unit mounted in one of said housings for
manipulating information and operatively connected with said display; random access
memory mounted in one of said housings for exchanging with said processor unit
information manipulated by said central processor unit and for storing information
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gach have

predeterm ned |ength, width and depth di nensions,

said port
sai d coup

coupled h
sai d hous

accordi ng
equal . 1

a generally rectangul ar parall el epi ped conf] guration

i dO! EDEE 9gH

ions being approximately equal to said w{dtlhwi se di nensi

| ed housing and said w dthw se dinensiong of Sart—pe+ais | bei ng
approximately equal to one half of said 4 engt hwi sé-dinensi on of sai
ousing. 9. A personal conputer according to Caimb5 Wrerein the
| engt h di exchangeds afdireat anentaypisaosess eomtroligu amouarted inheneniofitsaidihpusisgsonad of

' : AhSA ' i 0.
OBy diStiniid VoA ceftillpfoos ol AR AR said rarfioRPAERRR e AP
for ﬁ‘“ﬁ‘é?lg]% é‘Pc“é’ﬁr?BLﬁa& rapdost arqyss EMYTEi A ‘gf% APeSSH SKIAge HER

ut er
e

di mensi onsncdintedlainConehefUsaid B6usiigs fofléRdhangihg informatic@owith saidngeatral pascessodi ng

to daim

%mvéha%(ri esiai'a r%ﬁégm ggé’e%'s D ?no%gr %nﬁmo\ﬁgr%{i‘?ely associated with said direct memory

access controller; a power supply mounted in one of said housings for supplying energy
for the operation of said display, said central processing unit, said random access
memory, said direct memory access controller, and said direct access storage device; and
a keyboard assembly operatively associated with said housings and said central
processing unit and comprising first and second keyboard portions each bearing manually
engageable elements for entering characters and commands, said portions being
operatively coupled together for pivotal movement one relative to the other about a
keyboard axis and operatively coupled with one of said housings for sliding movement
relative thereto between a position superposed on said coupled housing and a position
partially displaced from said coupled housing and partially overlying a lengthwise side

_ edge thereof.

According to still another aspect of the present invention there is provided a

; personal computer comprising: first and second housings each having a generally

rectangular parallelepiped configuration with predetermined length, width and depth
dimensions; a hinge joining said first and second housings for pivotal movement of said

~ housings one relative to the other about a housing axis parallel to lengthwise dimensions

thereof; computer operating components mounted in said housings; and a keyboard
assembly operatively associated with said housings and comprising: first and second
keyboard portions each bearing manually engageable elements for entering characters
and commands; and a joint operatively coupling said keyboard portions one to the other
for pivotal movement one relative to the other about a keyboard axis and operatively
coupling said keyboard portions with one of said housings for sliding movement relative

_thereto between a position superposed on said coupled housing and a position partially

displaced from said coupled housing and partially overlying a lengthwise side edge
thereof; said keyboard assembly being pivotable about said keyboard axis to length and
width dimensions no greater than those of said housings, and said keyboard assembly
further being connected to said computer operating components for entry of data signals
to be proceSsed by said computer operating components.

According to still another aspect of the present invention there is provided a
personal computer comprising: a first housing having a generally rectangular
parallelepiped configuration with predetermined length, width and depth dimensions; a
second housing having a generally rectangular parallelepiped configuration with



S REFLACEMENT drifs]

bet ween a fol ded position in which said first and{sgcond housi ngs] ajfe
superposed and externally facing planar parallel pgf ath 5DECA9SE tjhereof are
parall el and a opened -use position in which said]ffrst and second lhousi ngs
are angul arly disposed and the externally facing|p urlf aces

t her eof define therebetween an obtuse aﬁgle. 13. per sonal conputjer
according to Caim5 wherein said conmputer operating conponents conprise:

a di spl ayPregetetnaiged fengtly widths and)depsly dimepsiongy a hinge dainingysaid fisstiandrsegond sual
di splay ®jusingk TorPivot) MéRERMT A shid KdiRinB§ 05e Palhtived P tHeESther about agt HENt r al
P oces S0 Al (YRRt hi 05 e B B g e TR 85 S
~access meseoond ousings] amd ankeylfoasthiassebly iopgratively assotiatedi withvédid ssedrdl
et 2 PR 8o B OB ok Pkl i i
engageable elements for entering characters and commands; a second keyboard portion
bearing manually engageable elements for entering characters and commands; a pin
operatively coupling said keyboard portions one to the other for pivotal movement one
relative to the other about a predetermined axis and operatively coupling said keyboard
portions with said other housing for sliding movement relative thereto between a position
superposed on. said coupled housing and a position displaced from said coupled housing
and partially overlying a lengthwise side edge thereof; said keyboard assembly being
pivotable to length and width dimensions no greater than those of said housings, and said
keyboard assembly further being connected to said display for entry of data signals.
According to still another aspect of the present invention there is provided a
personal computer comprising: a first housing having a generally rectangular
pmaﬂdcp#wdcmnﬁgmmﬁonvwﬂlpﬁﬂewmmhwdlmqﬁh,vﬁdﬂlamdtkpﬂldﬁmﬂmknm;a
second housing having a generally rectangular parallelepiped configuration with
predetermined length, width and depth dimensions; said length dimensions of said
housing being equal and said width dimensions of said housings being less than said
length dimension; said width dimensions of said housing being equal; a hinge joining
said first and second housings for pivotal movement of said housings one relative to the
other about a housing axis parallel to lengthwise dimensions thereof; said housings being
movable between a folded position in which said first and second housings are
superposed and externally facing planar parallelogram surfaces thereof are parallel and a
opened use position in which said first and second housings are angularly disposed and
the externally facing parallelogram surfaces thereof define therebetween an obtuse angle;
a display mounted in one of said first and second housings; a central processor unit
mounted in one of said first and second housings for manipulating .information and
operatively connected with said display; random access memory mounted in one of said
first and second housings for exchanging with said processor unit information
manipulated by said processor unit and for storing information exchanged; a direct
memory access controller mounted in one of said first and second housings and
operatively associated with said central processor unit and said random access memory
for controlling access to said random access memory; a direct access storage device
mounted in the other housing from said display for exchanging information with said




18 " a direct nenory access controller nmounted i ngs
operatively associated with said central processor Juni K] ' nfom
access nmenory for controlling access to said rando ; a

direct access storage device nounted in one of said}heusiags for exrhhngi ng
information with said central processorEﬁnit and sajd random access ngnory
and operatively associated with said direct nenory acctess—eot+oekler; and
a power sppdegsdronnit apg| spic garsiom gocess manry candr apdrativedy assoicthtersbmyith said
aﬁer ati ng gifee{TRRRBRY Sccess-éontrdlRE" S H8Vr s%@ﬁ?%&fnt&?ﬁloé&? dT‘Ekakpfi% 3hdsdcdnd
nousi ngs. JISISE BOrARPPIDE FIerEY It die PRETEARD OF PR GPlasa 8l SRR RESCCSSOTS. A
personal amitphidrrand@nradeadg niendeyabail Yirevdraeory sitest cbntrellér, amdeat diredgtage
device is aC0ess tseigra'gg 3e%'ic%; Py Llé%lyggarﬁ Oz?s%érﬂ@ly operatively associated with said other
housing, said keyboard assembly comprising: a first keyboard portion bearing manually
engageable elements for entering characters and commands; a second keyboard portion
bearing manually engageable elements for entering characters and commands; said
keyboard portions each having a generally rectangular parallelepiped configuration with
predetermined length, width and depth dimensions; said length dimensions of said
portions being approximately equal to said widthwise dimension of said other housing
and said widthwise dimensions of said portions being approximately equal to one half of
said lengthwise dimension of said other housing; a pin operatively coupling said
keyboard portions one to the other for pivotal movement one relative to the other about a
keyboard axis extending parallel to the depthwise dimensions of said portions, said pin
operatively coupling said keyboard portions with said other housing for sliding
movement relative thereto between a position superposed on said coupled housing and a
position displaced from said coupled housing and partially overlying a lengthwise side
edge thereof; said pin functioning as a sliding connector coupling said keyboard
assembly and said coupled housing and accommodating linear movement of said
keyboard axis between locations adjacent each of the two lengthwise edges of said
coupled housing and capturing said keyboard assembly against ready separation from
said other housing; said keyboard portions being movable between a folded position in
which lengthwise side edges of said first and second portions adjoin and an opened use
position in which widthwise side edges of said first and second portions adjoin; a pair of
keyboard scanning devices, one mounted in each of said keyboard portions for scanning
those manually engageable elements mounted in the corresponding portion, said scanning
devices forwarding to said central processor unit signals indicative of the characters and
commands keyed by a user; and signal oommunicatiiig conductors extending through said
pin for operatively connecting said scanning devices and said central processor unit.
According to still another aspect of the present invention there is provided a
computer keyboard comprising: a first keyboard portion bearing manually engageable
elements for entering characters and commands; a second keyboard portion bearing
manually engageable elements for entering characters and commands; said keyboard
portions each having a generally rectangular parallelepiped configuration with
predetermined length, width and depth dimensions; said length dimensions of said
portions being greater than said widthwise dimensions of said portions; a pin operatively




16 A“personal conputer according to Caimb5 whereinj|sdid keyboard p r
each have a generally rectangul ar parall el epi ped codf ijgu} ADEN98Yt h|
predeterm ned |l ength, w dth and depth dinmensions, apd{further where|n

keyboar d
portions.

ALl LACLHENT STERT

axis extends parallel to the 1g’iept hwi de di mgnsions of —sard
17. A personal conputer acco

signal communi cating conductors extendi ng through said joint for
oper at i vetopptiog saidtkenboasd partinn wak ity therajbeydfanpivotal smyamentaont relative do fput er

oper at i NgothEMABARNA SkeyBut Sakié RxBRlthe PAHRINGSthe débthwise EdififRiabnC SFTAIET

according tog Caim

erein C sl j ding
coupl i ng RIHIANS:3Ald mQ%@ée?ﬂﬂ‘?“‘aHB‘“ga’inﬂv &Pweﬁo%sfphsd HOSt0R: o wehichy

said |joIn ri ses .conpect qQr

| i near noléagmmtiseadides edgts lof yhidfiret and sechel perciond adjeini and anadfieacd née porition

the two |

i ons

sai d

Bi ng to Cai o _further corrpriéing

ting
of

accordi ngﬂ"gﬁ@nﬁﬁ@qﬁéﬁ%@gi&?8%8Lofﬁ#teaq‘é‘gg¢j°3ﬂi“3’g’“%°ﬁs??dj@%$gg3?3agsggmﬂyer

agai nst readyAsegrdingt toiyet ravothemiagpesd il e proseat nigventivn. therepds poovided a

conput er

SSRtkSkéyboard comprising: a housing, first and second keyboard portions, each of
said portions having a generally rectangular parallelepiped outline configuration and,
bearing on an upwardly exposed surface thereof, keys arranged in rows and staggered
columns for entering characters and commands, and a joint operatively coupling said
portions together for pivotal movement one relative to the other about a keyboard axis
perpendicular to said surface between a folded, non-use position and an unfolded use
position and operatively coupling said portions to said housing for sliding movement
relative thereto, said keyboard having a generally rectangular parallelepiped outlined
configuration when disposed in either of said positions and said keyboard having, when
moved to said non-use positions, outlined dimensions more nearly approximating a
square than is the case when said keyboard is moved to said one position, said rows of
keys on said portions being aligned when said keyboard is in said use position and being
parallel when said keyboard is in said non-use position.

In the drawings:

Figure 1 is a perspective view of the portable personal computer of this invention
in a non-use, stored or folded position;

Figure 2 is a plan view from above showing the personal computer of Figure 1 in
the process of being opened into a use position;

Figure 3 is a perspective view showing the personal computer of Figure 1 and 2
opened into a first use position;

Figure 4 is a view similar to Figure 3 showing the personal computer of this
invention opened into an alternate use position; and

Figure 5 is a schematic representation of the computer operating components of the
portable personal computer of this invention.



19 ' a first housing having a generally rectangul ar parall el epi ped
configuration with predetermned | ength, width and depth di nensions;
a second housi ng having a generally rectangul ar parall el epi ped
configuration with predeterm ned | ength, w dth and depth di nensions;

a hinge joining said first and second housi ngs fOL_piJ,Le{—aJ—nﬁfeﬁ%ﬁfr—of sai d

housings one relative to the other about an axis parallel to

di mensi ons t hereof; a display pqueggsw thin H!m ll h@]tﬂ and
second housi ngs; and a keyboard assenbly ope ed with
sai d secohd hApstsogal dRiphterkoipeRing: assenbl y conpri si ng: a first

keyboard position bearing manual ly engageabl e el enents for entering
charact ers ama damshelidepclosure havisgcfinstl dody berand pousingsn jéintedi fioy pavotall | y
engageabl e el enents for entering
movement thereof one relative to the other about an elongate housing axis and between a
folded position and a use position, said enclosure having a predetermined outline
configuration;

- computer operating components mounted in said enclosure; and

~ a keyboard assembly operatively associated with said enclosure and said computer
operating components and comprising first and second keyboard portions each bearing
manually engageable elements for entering characters and commands and a joint, said
joint operatively coupling said portions together for pivotal movement one relative to the
other about a keyboard axis perpendicular to said housing axis and operatively coupling
said portions with said enclosure for sliding movement relative thereto between a folded,
stored position interposed between said housings and an opened, use position partially
displaced from and overlying a side edge of said enclosure, said keyboard assembly
being pivotable about said keyboard axis and having, when folded, dimensions received
wholly within the outline configuration of said enclosure;

said keyboard assembly further being connected to said computer operating
components for entry of data signals to be processed by said computer operating
components.
2. A personal computer comprising:

_first and second houéings each having a generally rectangular parallelepiped
configuration with predetermined length, width and depth dimensions, said housings
being joined for pivotal movement thereof one relative to the other about a housing axis
parallel to the lengthwise dimensions thereof; |

a display mounted in one of said housings for presenting to a user a visual display

of information processed by the personal computer;
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charact'ers and commands; a pin operatively coupIing sai d keyboard
portions one to the other for pivotal novenent one u‘ H“u mlbot her
about a predeterm ned axis and operatively coupl [ ng”l D wn“ ortions
with said other housing for sliding novenent relative theretd® BPettween a

posi tion superposed on said coupled houé?ng and a position displaced from
sai d coupl ed housi ng and part ially overlying a I engthw se side edge

t her eof ; | k Giﬁ@inYedb 0, I 2 g th
di mensi ons noagrééeﬂétﬂer an those ot said ousrnstgag&) h%ugﬁgé e@gf Y ﬁglfag'n
assenbly finfoihigtionofdepetRNRBEERMetiBd $Aihtaiddignipy for entry of data
signals. 21. A persdg%)al co%ﬁput er accordi hg 1?;2 % aim 20, wherein the length

di mensi ons of ramioth adtesssmegdrymouRkEdah chebftshil Niudings %ﬂ”@&ﬁh@%lﬁ g WithS §did
housi ngs are | ess than said I ength dinension. 22. A personal conputer

accor di ngprasegoniunit informetioni masipubited by Baidi cemmal provessbr smitdandh orsstbeifg ar e
equal . 23. A personal conputer according to claim2l, wherein said depth
di mensi ondnfermatignjexchanged; |
a direct memory access controller mounted in one of said housings and operatively
associated with said central processor unit and said random access memory for
controlling access to said random access memory; |
a direct access storage device mounted in one of said housings. for exchanging
information with said central processor unit and said random access memory and
operatively associated with said direct memory access controller;
a power supply mounted in one of said housings for supplying energy for the
operation of said display, said central processing unit, said fandom access memory, said
direct memory access controller, and said direct access storage device; and i
a keyboard assembly operatively associated with said housings and said central
processing unit and comprising first é.nd second keyboard portions each bearing manually
engageable elements for entering characters and commands, said portions being
operatively coupled together for pivotal movement one relative to the other about a
keyboard axis and operatively coupled with one of said housings for sliding movement
relative thereto between a position superposed on said coupled housing and a position
partially dlsplaced from said coupled housing and pa.rtlally overlying a 1engthw1se side
edge. thereof
3. A personal computer according to Claim 2 wherein said direct access storage
device is mounted in one of said housings and said display is mounted in the other of
said housings.
4. A personal computer according to Claim 3 wherein said direct access storage
device is mounted in said coupled housing.

5. A personal computer comprising: REP LACEMENT SHEET
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) . IRCFLALEVIEINT dBEY
‘housi ngs are equal 20—24. A

personal computiel 0 4 OED 37t o] 4 ai m 20, wherein sai i vabl e
bet ween a fol d¢d|position in wpi th said first and s§ @Hﬂ#mﬁﬂﬁﬂﬂg
superposed and| externartry racing pl angf. par al I el og s eof are

paral |l el and an_opened use _posifjion in ich said first and second housing
are angul arly di sposed and the externally facing parallel ogram surfaces

h f defi b .
thereof defi ngst BaHCRRLAE HoOWRMgDEAAChARE & gedSally ELAANA ng(gdgiglé%ﬁfe&mt

according to Caim 20, further conpri sing: a central p _
nmount ed  iganfiginetibe wathngreddtermined lapgtha twid@ antfdeptiedimensiomd operatively
connected with said display; random access nenory nounted in said

housi ngs f or ahiigenjpimigg vsaich firsi dnd psecanss housingsi fori pivotalremovemerdnof shidt ed
by said processor unit and for storing
housings one relative to the other about a housing axis parallel to lengthwise dimensions
thereof;
computer operating components mounted in said housings; and
a keyboard assembly operatively associated with said housings and comprising:
first and second keyboard portions each bearing manually engageable elements for
entering characters and commands; and B
a joint operatively coupling said keyboard portions one to the other for pivotal
movement one relative to the other about a keyboard axis and operatively coupling said
keyboard portions with one of said housings for sliding movement relative thereto
between a position superposed on said coupled housing and a position partially displaced
from said coupled housing and partially overlying a lengthwise si&e edge thereof;
said keyﬁoard assembly being pivotable about said keyboard axis to length and
width dimensions no greater than those of said housings, and said keyboard assembly
further being connected to said computer operating components for entry of data signals
to be processed by said computer operating components.
6. A personal computer according to Claim 5 wherein said keyboard portions each
have a generally rectangular parallelepiped configuration with predetermined length,
width and depth dimensions, and further wherein said keyboard axis extends parallel to
the depthwise dimensions of said portions. |
7. A personal computer according to Claim 5 wherein said keyboard portions are
movable between a folded position in which lengthwise side edges of each first and
second portions adjoin and an opened use position in which widthwise side edges of said
first and second portions adjoin.

8. A personal computer according to Claim 5 wherein said keyboard axis extends

generally perpendicular to said housing axis and further wherein said keyboard portions
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on exchanged; a direct nenory access contrell-er—nounted in

I ngs and operati vel y associated with said central
random access nmenory for controlling access lﬂ“ﬁﬂﬂg “;
a direct access storage diw ce nounted |
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A personal conputer according to claim?2

wherei n sapgtostinistely equeéss sildrwidthwistedimension ob saidecoupleds hodsmg)lumkleﬁhld

housi ng.

27. A personal conmputer according to Claim?25 further conpris

i ng

a pair of widthwiser dimensimnsiofgsaitb potions boing approxisvtely: equalhtoobne half dfesdidar d

portions for scannlng t hose

cor r espondengthwise dimgnsiopnf gaideoypleddousing.

9. A personal computer according to Claim 5 wherein the length dimensions of said
housings are equal and the width dimensions of said housings are less than said length
dimension.
10. A personal computer according to Claim 9 wherein said width dimensions of said
housings are equal.
11. A personal computer according to Claim 9 wherein said depth dimensions of said
housings are equal. | _
12. A personal computer according to Claim 5 wherein said housings are movable
between a folded position in which said first and second ilousings are superposed and
externally facing planar parallelogram surfaces thereof are parallel and a opened use
position in which said first and second housings are angularly disposed and the externally
facing parallelogram surfaces thereof define therebetween an obtuse angle.
13. A personal computer according to Claim 5 wherein said computer operating
components comprise:

a display mounted in one of said housings for presenting to a user a visual display
of information processed by the personal computer;

a central processor unit mounted in one of said housings for manipulating

information and operatively connected with said display; |

random access memory mounted in one of said housings for exchanging with said
central processor unit information manipulated by said central processor unit and for

storing information exchanged;
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manual | y engageabl e el ements nounted in the



devices forwarding to said central processor unit si Wthe

characters and commands keyed by a user.

21 28. A personal conputer according to Caim 20, vvh m\\m
portions each have a generally rect angq%ar par al | el e at+ on

with predetermined I ength, wdth and depth di rren5|ons and further wherein
sai d keyboard axis extends parallel to the depthw se d| nmensi on of said

portions. 29, dirQerBanaty ﬁ&éwwﬁtr@lfe@%&hﬁ&i 10 ok &fMadd hohidih: V\%d B%éiﬁﬁ(i’ely
keyboard portions are novable between a folded position in i C

| engt hwi seassdciatededgitts safd ehwdall ipkGdessdndunit emdndaif Ordndoms adcksSi membey afor
opened use position in which w dthw se side edges of said first and second
portions adptoolting a8ess fo gaid saidein aessutemoryccording to C aim 20 wherein
sal d keyboard aa()i(llresct e;::E:eesgdssforage device mounted in one of said housings for exchanging
information with said central processor unit and said random access memory and
operatively associated with said direct memory access controller; and
a power supply for supplying energy for the operation of said computer operating
components.
14. A personal computer according to Claim 13 wherein said direct access storage
device is mounted in one of said housings and said display is mounted in the other is said
housings.
15. A bersonal computer according to Claim 14 wherein said direct access storage
device is mounted in said cqupled housing.
16. A personal computer according to Claim 5 wherein said keyboard portions each
have a generally rectangular parallelepiped configuration with predetermined length,
width and depth dimensions, and further wherein said keyboard axis extends parallel to
the depthwide dimensions of sé.id portions.
17. A personal computer according to Claim S5 further comprising signal
communicating conductors extending through said joint for operatively connecting said
manually engageable elements and said computer operating components mounted in said
. housings.
18. A personal computer éccording to Claim 5 wherein said joint comprises a sliding
connector coupling said keyboard assembly and said. coupled housing and
accommodating linear movement of said keyboard axis between locations adjacent each
of the two lengthwise edges of said coupled housing. |
19. A personal computer according to Claim 5 wherein said joint captures said

keyboard assembly against ready separation from said coupled housing.
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20. A personal computer comprising:




general |y perpendicular to said housing axis and further wherein said

keyboard portions each have a generally rectangul ar pay '
configuration with predetermined |ength, w dth and deg}‘“‘“ﬂmnﬂﬂu“lml d
| engt h di mensions of said portions bei ng approxi matel y equal % o"safd *

wi dt hwi se di nensi on of said coupl ed hou ?ng and said w dthw se di nensi ons

of said portions being approximately equal to one half of said |engthw se

di mensi on of gagd; %@HQh§qlabﬁig_sh"@1neraﬁ}-re@taﬁéi{lﬁ‘_) ahlSepBed onfigeation e O

Claim 20 further conprisSing signal conmunicati hg conductors extending

t hrough spiedetetmiriederpie widtly 8hd/ d§h daaénsivgis;sai d  manual | y engageabl e

el ements and said central processor unit nounted in said housings. 32. A
per sonal conpatsecondclomusitignipving &l genenally redismgalan pardlktlegpipedf confipuxation agitla
sliding connector coupling said keyboard assenbly and said coupl ed housing
and accomvdd‘@tmmgdlbmrwmmmptgﬁlm@swnmyboard axi s between | ocations
adj acent each of the two |engthw se edges of said cqupled housing.. 33. A
per sonal conpatkipgadewing saidt Bret) andysecond \hausiags fonipivetal, movemente of ssaid)

Y DO B inis one Tofative to fhe Oiler ‘abbat ab axis paralle] 15 lengthwise dinsensions thevéof;
a display housed within one of said first and second housings; and
a keyboard assembly operatively associated with said second housing, said
keyboard assembly comprising: -

a first keyboard position bearing manually engageable elements for entering
characters and commands;

a second keyboard poftion bearing manually engageable elements for entering
characters and qommands; |

a pin operatively coupling said kéiyboard portions one to the other for pivotal
movement one relative to the other about a predetermined axis and operatively coupling
said keyboard portions with said other housing for sliding movement relative thereto
between a position superposed on said coupled housing and a position displaced from
said coupled housing and partially overlying a lengthwise side edge thereof;

said keyboard assembly being pivotable to length and width dimensions no greater
than those of said housings, and said keyboard assembly further being connected to said
display for entry of data signals.
21. _ A personal computer according to Claim 20, whe.rein. the length dimensions of said
housings are equal and the width dimensions of said housings are less than said length
dimension.
22. A personal computer according to Claim 21, wherein said width dimensions of said

housings are equal.

23. A personal computer according to claim 21, wherein said depth dimensions of said

housings are equal. ' REPLACEMENT SHEET
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3%4. A personal computer conprising: a first hoM
general ly rectangul ar parall el epi ped configuration w det erm ne

| ength, width and depth di nensi ons; Qﬂ!’“j’”

22 a second housing having a geneagl l'y rectangul*ar [“l[e

configuration with predeterm ned |engt wi dt h and depth di rren5| ong;
sai d | ength dinensions of said housing being equal and said width

di mensi ong4 of A parkéhal Qesipifty deEbrdthg RSE1AIMATD, smhéilelhegaﬂi hoﬁbm@nﬁbofﬁovable
said width di mensions of said housing being équal; hi nge j oi ni ng

sai d firsbetardn efodded povidor @i whidh iy dirsy an@s&ﬁﬁd\hoﬁﬁmgamd supetpdsaandne
relative to the other about a housing axis parallel to | engthw se
di mensi onextetrlally fa€ing planar parallelogram surfaces thereof are parallel and an opened use
position in which said first and second housing are angularly disposed and the externally
facing parallelogram surfaces thereof define therebetween an obtuse angle.
25. A personal computer according to Claim 20, farther comprising:
a central processor unit mounted in said housings for manipulating information and
operatively connected with said display;
random access memory mounted in said housings for exchanging with said
processor unit information manipulated by said processor unit and for storing
information exchanged;
a direct memory access controller mounted in said housings and operatively
associated with said central processor unit and said random access memory. for
controlling access to said random access memory; i
a direct access storage device mounted in said housings for exchanging information
with said central processor unit and said random access memory and operatively
associated with said direct memory access controller; and
a power supply mounted in said housings for supplying energy for the operation of
said central processor unit, said random access memory, said direct memory access
controller, and said direct access storage device.
26. A personal computer according to claim 25 wherein said direct access storage
device is mounted in said coupled housing. |
27. A personal computer according to Claim 25 further comprising a pair of keyboard
scanning devices, one mounted in each of said keyboard portions for scanning those

manually engageable elements mounted in the corresponding portion, said scanning

devices forwarding to said central processor unit signals indicative of the characters and
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commands keyed by a user.




al d hou5| ngs bei ng novabl e between a fol ded p05| t romr—++fa—wht-ch-said-first

and second housings are superposed and external ly
paral | el ogram surfaces thereof are parallel and a 4m B ﬂ!@ ””nt)n in
whi ch said first and second housi ngs ar angul arly

externally facing parallel ogram surfaces thereof define therebetmeen an

obt use angl e; a display nounted in one of said first and second

housi ngs;28. A pefson@Nédmputdt KLEEARE ¢! CldimNI0) %E‘éilexhr‘saﬁﬂﬁefbi)aﬁﬁp&tﬁ)hi éichand
second housings for manipulating information and operatively connected

Wi th sai chavesp|geyierally rectanguldo paratieizpipedesoafigurmiont wilh i predeierndheds dérmfth,i r st
and second housings for exchanging with said processor unit information

mani pul atwiltlpnd depthpdiceasions, andi furtherdwhérein siid keytgard éxis eatends pavatiblateged;
a direct menory access controller nounted in one of said first and second
housi ngs thedapthpuscadimeasion g€ said ipartiadswi t h sai d central processor unit and
sai d random access menory for controlling access to said random access

menory; 29 apeawvélcmlaewes aceqrdingqie laim 20 wherein said nkeyheard: pretionrvatsi ng

fromsaid C()]lera e %tween a folded position in which lengthwise side edges of said first and

second portions adjoin and an opened use position in which widthwise side edges of said
first and second portions adjoin. .
30. A personal computer according to Claim 20 wherein said keyboard axis extends
generally perpendicular to said housing axis and further wherein said keyboard portions
each have a generally rectangular parallelepiped configuration with predetermined
length, width and depth dimensions, said length dimensions of said portions being
approximately equﬁ to said widthwise dimension of said coupled housing and said
widthwise dimensions of said portions being approximately equal to one half of said
lengthwise dimension of said coupled housing.
31. A personal computer according to Claim 20 further comprising signal
communicating conductors extending through said pin for operatively connecting said
manually engageable elements and said central processor unit mounted in said housings.
32. A personal computer according to Claim 20 wherein said pin functions as a sliding
connector coupling said keyboard assembly and said coupled housing and
accommodating linear movement of said keyboard axis between locations adjacent each
of the two lengthwise edges of said coupled housing.
33. A personal computer according to Claim 20, wherein said pin captures said
keyboard assembly against ready separation from said coupled housing.
34, A personal computer comprising:

a first housing having a generally rectangular parallelepiped configuration with

predetermined length, width and depth dimensions;
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e';cchaﬁgi ng i nf orjraf+on s e grocessor unit and-. rsm' access
menory and operht tled wth said direct.
N A DA wil i |17

controll er;

Mounted in one of sai'd Fl

housi ngs for suppl ying _energy for t he geratlon of said displ ay, sdid

central

processof unit sal d randqm acc menory, said direct nenory

access control | ers—ane—seatd—direet access storage device;

23

housi ng,
beari ng
a second

2 Kex036d RESHENMIRPEHRHENE) Yo@BRAA: Fubichblie o ggaaﬁs' with

sai d keyboar conpri sing

char act er s anshid dengaln démensions of said housing being equal and said width dimensions of

said housings being less than said length dimension;

said width dimensions of said housing being equal;

a hinge joining said first and second housings for pivotal movement of said
housings one relative to the other about a housing axis parallel to lengthwise dimensions
thereof; |

said housings being movable between a folded position in which said first and
second housings are supérposed and externally facing planar parallelogram surfaces
thereof are parallel and a opened use position in which said first and second housings are
angularly disposed and the externally facing parallelogram surfaces thereof define
therebetween an obtuse angle; '

a display mounted in one of said first and second housings; i

a central processor unit mounted in one of said first and second housings for
manipulating information and operatively connected with said display;

randdm access memory mounted in one of said first and second housings for
exchanging with said processor unit information manipulated by said processor unit and
for storing information exchanged;

a direct memory access controller mounted in one of said first and second housings
and operatively associated with said central processor unit and said random access
memory for controlling access to said random access memory;

a direct access storage device mounted in the other housing from said display for
exchanging information with said processor unit and said random access memory and
operatively associated with said direct memory access controller;

a power supply mounted in one of said first and second housings for supplying
energy for the operation of said display, said central processor unit, said random access

memory, said direct memory access controller, and said direct access storage device;

oard portion

Bletiined bbﬂtlﬁbﬁf@éﬁtﬁdﬁﬁ&ns@m .ering characters and commands;
eyboard portlon beari ng manual |y engageable el enents for entering



Séid keyboard portions each having a generally rectangul ar parall el epi ped
configuration with predeterm ned | ength, w dth and—depth dinmensi ons; '

said | ength di nensions of said portions being appk@i to said
wi dt hwi se di nension of said other housing and sai }iﬂ“lﬁ“‘ﬂ“”ﬂ@“"& ons of
said portions being approximtely equa% to one hall" e said lIsengt hwi se
di mensi on of said other housing; a pin operatively coupling said

keyboard port,] f}eo L LAN I]géylb' to
t he ot her abo%?é@oggﬁ%%gps a>}5|é gi}g{%%;e%ﬁ?%tg%ar a ﬁag) &fﬁgp?ﬂles des%tﬁhwl sé&d
di mensi ongysaHibl§othpPRingt ONs, sai d pin operatively coupling said keyboard
portions with Said other housing for sliding novenent relative thereto

bet ween a posi tfiren kegbead pporidnobesritigd nemuallye engaseableg eknkng [F0iSidnte2ing

di spl aced from said coupled housing and partially overlying a | engthw se
si de edgechateeterphnd commandsyi d pin functioning as a sliding connector
coupling said keyboard assenbly and said coupled housing and accommbdati ng
| i near noveneniseesinds keybored, poriton bearing manvallyn engageabile relemeljia dontentexing of

the two | engt hwi se_edges of said coupl ed housing and
characters and commands;

said keyboard portions each having a generally rectangular parallelepiped
configuration with predetermined length, width and depth dimensions;
said length dimensions of said portions being approximately equal to said
widthwise dimension of said other housing and said widthwise dimensions of said
portions being approximately equal to one half of said lengthwise dimension of said other
housing;
| a pin operatively coupling said keyboard portions one to the other for pivotal
Iilovement one relative to the other about a keyboard axis extending parallel to the
depthwise dimensions of said portions, said pin operatively coupling said keyboard
portions with said other housing for sliding movement relative thereto between a position
superposed on said coupled housing and a position displaced from said coupled housing
and partially overlying a lengthwise side edge thereof;
said pin functioning as a sliding connector coupling said keyboard assembly and
said coupled bousing and accommodating linear movement of said keyboard axis
* between locations adjacent each of the two lengthwise edges of said coupled housing and
capturing said keyboafd assembly against ready separation from said othér housing;
said keyboard pbrtions being movable between a folded position in which
lengthwise side edges of said first and second portions adjoin and an opened use position
in which widthwise side edges of said first and second portions adjoin;
a pair of keyboard scanning devices, one mounted in each of said keyboard

portions for scanning those manually engageable elements mounted in the corresponding
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cdpturing said keyboard assenbly against ready separation from_sg d ot her

housi ng; sai d keyboard portions bei ng novable-hetween ded

Zorot nane”an ove NN LN £55, 2, o R S v

first and second port|0n§ adj i n?* pair © 0 scannlng
devi ces, one nounted in each of said keyboard portlons for scanning those

manual |y %&ﬁﬁ?%mdescﬁﬁtﬁg QbPicAPtoRhEdidgd ol AR GRfh gﬁ%@&%ﬁ?ﬂn signals indicative

portion, said scanning vices forwarding to sal entr cessor unit
si gnal s i nfitieea¢harsctersfand ometvadaréRids ﬁﬂkeﬁmands keyed by a user; and
si gnal comuni cating conductors extending through said pin for operatlvely
connecti ng saisignak aoommunicktingc esnductbrs adxtending! rtimougli osaéds Sein  fori bperatively

connecting said scanning devices and said central processor unit.
35. A computer keyboard comprising:

a first keyboard portion bearing manually engageable elements for entering
characters and commands;

a second keyboard portion bearing manually engageable elements for entering
characters and commands; -

said keyboard portions each having a generally rectangular parallelepiped
configuration with predetermined length, width and depth dimensions;

said length dimensions of said portions being greater than said widthwise
dimensions of said portions; |

a pin operatively coupling said ke;i'board portions one to the other for pivotal
movement one relative to the other about a keyboard axis extending parallel to the
depthwise dimensions of said portions;

said keyboard portions being movable between a folded position in which
lengthwise side edges of said first and second portions adjoin and an opened use position
in which widthwise side edges of said first and second pbrtions adjoin.

36. A computer keyboard according to Claim 37 wherein said widthwise side edges of
said first and second portions are castellated.
37. A computer keyboard comprising:

a bhousing, first and second keyboard portions, each of said portions having a
generally rectangular parallelepiped outline configuration and, bearing on an upvs}ardly
exposed surface thereof, keys arranged in rows and staggered columns for entering
characters and commands, and a joint operatively coupling said portions together for

pivotal movement one relative to the other about a keyboard axis perpendicular to said
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35: A‘conput er keyboard conpri sing: a first keyhoard portion bearing
manual | y engageabl e el enents for entering characters and conmands; a

second keyboard portion bearing manual |y engageabl er’ﬂl “I"jwﬁll ﬁmrri ng
characters and commuands; sai d keygﬁard portionds l [

general ly rectangul ar parall el epi ped c6hfiguration wth pr edét ef nined

length, width and depth di mensions; ~ said length di mensions of said
portions BEAG GHiRBLEA rIABA, S e Bobidt | andidF51aE QS Peiiti&md BRErhlifdls:
a pin operatively coupling sald board portions one to the other for

pivotal  RBYSIERYai@pertioRs &S dal®hbwking for @lidias nadvetientrekativealerdioaxi s ext endi ng
parallel to the depthw se dinensions of said portions; sai d keyboard

portions bei ngaidOkeybbardieivivgen gandrallyl esttangalat iparallelepiped cntlided npnfighrationi de

edges of said first and second portions adjoin and an opened use position

i n whi ch wihhrdisposed imdeithed @f saidf positions fand sdid kayboaed bandng.owhérn moved o said
non-use positions, outlined dimensions more nearly approximating a square than is the
case when said keyboard is moved to said one position, said rows of keys on said
portions being aligned when said keyboard is in said use position and being parallel when

said keyboard is in said non-use position.




-~

36" A conputer keyboard according to Caim 35 wherein said w dthw se side
edges of said first and second portions' are castellated. 37. A conputer
keyboard conpri sing: a housing, first and second keyboard portions,
each of said portions having a general by rectangul ar parall el epi ped
outline configuration and, bearing on an upwardly exposed surface thereof,
keys arranged in rows and staggered colums for entering characters and

commands, and a jRERSOdNA: SIOMPUTER WITHPESOCIATEDKEYBOARDer f or

pi votal novenment one relative to the other about a keyboard axis

per pendi cular to said . _ 25
surface between fol ded, non-use position and an unfol ded use position and
operative TRA i ng said portions to said housing for sliding novenent

el 2t ve U S48, imeniap SRS I Pob ol T S  SSR7 o
contained within a compact enclosure when stored in a non-use position. The personal
computer (10) has a clamshell enclosure (11) having first and second housings (12, 14)
joined for relative pivqtal movement about an elongate housing axis, and between a
folded and use position. A keyboard assembly (90) is operatively associated with the
enclosure and the computer operating components, and has first and second keyboard
portions (91, 92) each bearing manually engageable elements for entering characters and
commands. The portions are coupled together for relative pivotal movement, about a
keyboard axis perpen.dicular to the housing axis, and coupled with the enclosure for
sliding' movement reléﬁVe between a folded, stored position and an opened, use position

partially displaced from and overlying a side edge of the enclosure.

Fig. 2




when di sposed |n either of said p05|t|ons and said kg;Lbna.Ld_haw—Hg——Men

noved to,said nomn-use positions, outlined dimensions nore
appr-oxi mting a square than is the case when said ke ‘“E‘l;m“! ﬁ‘m ‘!lh
:g: g Eggbggfldt : gnl nsggﬁdra\é\g g];s:(te?lgnogn%albceil ngoroglr glnl el when said o
keyboard is in said non-use position.
portion, said scanning devices forwarding to said central processor unit signals mdlcatlve
| of the characters and commands keyed by a user; and
signal communicating conductors extending through said pin for operatively
-connecting said scanning devices and said central processor unit.
35." A computer keyboard comprising:
a first keyboard portion bearing manually engageable elements for entering
characters and commands ' |
a second keyboard portion bearing - manually engageable elements for entering
characters and commands; _ '
said keyboard portions each having a generally rectangular parallelepiped
configuration with predetermined length, width and depth dimensions; _
| - said length dimensions of said portions being greater than. said widthwise
dimensions of said portions; o
a pin operatively coupling said keyboard portions one to the other for pivotal
movement one relative to the other about a keyboard axis extendihg parallel to the
depthwise dimensions of said portions;
said keyboard portions being movable between a folded poeitioh in which
lengthwise side edges of said first and second portions adjoin and an opened use position
in which widthwise side edges of said first and second poﬁom adjoin.
36. A computer keyboard according to Claim 35 wherein said widthwise side edges of
said first and second portions are -castellated. |
37. A computer keyboard comprising:

a housing, first' and second keyboard portions, each of said portions having a
generally rectangular parallelepiped outline configuration and, bearing on an upwardly
exposed surface thereof, keys arranged in rows and staggered columns for entering
characters and commands and a joint operatively coupling said portlons together for

pwotal movement one relatlve to the other about a keyboard axis perpendicular to said -
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