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MULTI FUNCTI ON KEY ASSEMBLY FI ELD OF THE | NVENTI ON The
present invention relates to a nultifunction key
was®enl7ys f or an el ectroni ¢ devi ce. BACKGROUNDPCFILEBIE/000488
I NVENTI ON There is consi derabl e demand for the
m niaturization of electronic devices in general and
for cellular tel ephones in particular. On the other
hand, there is increasing demand for electronic
devi ces that include nore and nore features.
I nvari ably, these demands result in a reduction in the
di splay area, that is, the size of the display screen,
or of the viewable area. A nmjor reason for this being
the necessity of naintaining a conventional keypad
matri x arrangenent for inputting data. Al though the
size and the spacing of the buttons that forma
conventional keypad matri x arrangenent are constantly
bei ng reduced as a result of mniaturization, there is
alimt to theMULIIEUNGTFIOMKEY ASSEMBLY nal |
buttons, or closely spaced buttons, there is a high
I'i kel i hood of accidentally depressing an uni ntended
button which is adjacent an intended button, or even
si mul t aneously depressing two adj acent buttons thereby
providing fal se i nput data. Mreover, sincethe buttons
are depressed one by one for each input data, speed of
operation is limted. U S. Patent No. 6,441, 753 ~
di scloses a nultifunction key assenbly for electronic
devices. The multifunction key assenbly has a button
menber having an upper contoured surface defining nine
key regions, which in a preferred enbodi nent, are

Pl T B Ry TION "Cnal ¢ ol ephone. Keypad wi th Che

Fol ephons Hreyad fALehEH FRERE 100, BRIGANRHERYSY aftembly for an
clecaphisdovice.t he remai ni ng keys. However, unlike the

conventional keypad matrix the zero, asterisk and

pound sign keys are missing. An auxiliary button may
BACKCROUND SF 1HE INVENFION <&

There is considérab]e demand for the miniaturization of electronic
devices in general and for cellular telephones in particular. On the other hand, there
is increasing demand for electronic devices that include more and more features,
Invariably, these demands result in a reduction in the display area, that is, the size of
the display screen, or of the viewable area. A major reason for this being the
necessity of maintaining a conventional keypad matrix arrangement for inputﬁng
data. Although the size and the spacing of the buttons that form a conventional
keypad matrix arrangement are constantly being reduced as a result of
miniaturization, there is a limit to their reduction. Moreover, with small buttons, or
closely spaced buttons, there is a high likelihood of accidentally depressing an
unintended button which is adjacent an intended button, or even simultaneously

depressing two adjacent buttons thereby providing false input data. Moreover, since
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Al ternatively, each key region may serve nultiple

functions. For exanple, the five key regi on nmay
wep®saigias a conventional zero key upon a PCT/IL.2005/000488

doubl e-click. This option is suggested, but its

i npl enentation is not described. Watever the case,

the nuneral zero cannot be ehtered through the

princi pal node of operation and therefore every tine a

z h b e i h
e A faP ey On By SRE I Eack IRl Rlard R O0H Bperation is
limitedention to provide an inproved nultifunction key

assenbly for inputting data to an el ectronic device

and anUiSipPatesid NuetGyédll 753 disghosesi agndéfienationakey assembly for

el ectronic device. This. object is attained with t
ele%TPWCtdﬁ?é“@@b JTé@tmnﬁtftlerthrh %)cwpmlﬂé Bagp %H“PH énember having an

r espec d e(ﬁ%ll\/l\m HE | NVENTI E ferred
UPRfL ¢ (9r°B % \qurlﬁacteh %n{nn]e At i"6H P Pre r“é ich in a preferre
emB[)&lfn‘?éIﬁ‘b&r% a[?{a\?\lgeg off aarﬁgfﬁlrérl dolSistdn? QYlh?qua&?eefﬁ%ﬂ%h nine keys of

es electrically connected
a ceﬂcréhtmﬂa@ rtelesﬁ@ﬁb R¥ipaahwitbi the eagab r<e>( Qégl@h\/ﬂeﬁﬂaséﬂlﬁ@g the five
to exactly four distinct output signals when Iin an
keybéattelephbhy keypat ahd pach perigleterkesy regprcappésedtst thetemaining.
two switches, the single key cap _being capabl e of

' ke3§e| Hewever, ynjike rlrﬂawnvgnﬂn@altlwdpgwrma;tﬁw @ Ze¥easterisk and pound

arately. ar si Ita eou wher by at ot
sigp deeys Bre HeSPen 1 Bl a5 56 8 SERtYe 8 e daro ke
Alreﬁratfvéy efaé:'ﬂ‘ %gqggdr% &%'aru g?@%&roﬁy PGE QMBI the five
nal en eac two sSwtche

key fegd6it rﬁé@tdaréras R3 raaéo%lvun@mal Tz k&Y ﬁ%émﬁ‘doﬁbtepéﬁck This option
si gnal s when the two switches are "activated -

is suggdsterlnemisity .imphementatioh uscmotodesk;el)bedssWtyveraﬂlebease, the
| ocated external to, located in, partially | ocated
nuingral azere| eannopnbe ecmrcd ethsough rke dmrmmva sl’f@dél of mppgragion and
d as i nput data he el ectroni,c
thegglas gYey, UMRE geiop i% b8 %trrﬁdb%ﬂﬁrvhémti the smooth flow of
da@iigﬁ?‘lr s, which may be transformed into other types of
[ In accordance with a preferred enbodi nent ,

the ke Gapad Soujemed?! ehd RBent " invention to provide an improved
multifunction key assembly for inputting data to an electronic device and an improved

method for inputting data to an electronic device. |
This object is attained with the with the subject matter in accordance with

the respective claims.

SUMMARY OF THE INVENTION
In accordance with the present invention there is preferably provided a
multifunction key assembly comprising:
two switches electrically connected to each other, each switch being capable of
giving rise to exactly four distinct output signals when in an electrically on-state;
a single key cap coupled to the two switches, the single key cap being capable of

selectively activating the two switches either separately or simultaneously, whereby a
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a non-active position to an active position by
vertically depressing at |l east a portion of the key
w@2aps/1wies ein in the non-active position both BOU/IICh@&000488
are in an electrically offstate and wherein in an
active position at |east one of the switches is in an
electrically on-state, theredbeing a total of three
active positions, a first actlve position :
totd] f t\?@ﬂ%gﬂsﬁglé &is@[&ﬁ é)‘ﬁ%ptftg déaatg)??om&% fr@m"’iﬂe multifunction

el éc ve position

keyC Q§deAfP FHQ diRinth@ufiud esﬁg&ﬂ@ befngt BBtagvddt GheE &RhNEf the two
in an electrically on-state and a third active

switdgistis activated eparaeliyagd tfour distinctmugmit signats whemthe two switches
simul taneously in an electrically on-state. It will be
are@sbwédatr@dtamauslﬁepresm ng at |east a porti.on of the

E:)r/elcn get ] IQES&I@P@? iigeCt Ieln‘g:ﬂva ng;hc?fggiiee{t%r%al o, located in, or
parﬂgﬁy'ig%peqe o ‘a1 Gl BEGEE! aRTRRILIBOL sighliR Y b6 Wed ds imput

datQ% RRE @lééﬂxlo%[c Géxh@@t I@éiﬁ:rémj frig bu&ﬁﬂts?%iialspﬁlﬂ'l theQd18ctric signals;
Typically, the two nutual |y perpendi cul ar directions

whﬂ:ﬂﬁnhﬁb&ﬁdnmrmbd 1rﬁootHErayptsE£sign%st and the four
contact positions are, in clockw se direction, North,
East, Boanchrdange witlt a prﬁfmcd\@rnhgdmﬁntythséﬁeyeﬁml& mioyeable from
dlrectlons .are copl anar and end lar t.o

a nQRIAEIEE POPBAR FEACHTE NASAM: DY Baiea|IE Hepressifa et [oas dportion of

the! ne gy i %% SRfle pYS Ll’é) Ttﬂ] ith s S Qr?@fég ically off-
AR B SaERC PGy a &F'4

erre conbi n

staf¥l MW HORIAR arpé’&ivte' ;Rﬁltﬁﬁ‘ldataleé%@ Bhé %9 kiR svEdHes Eis in an electncally
position of the key cap,- Aa specific distinct output

on-Sta@)athedé béiﬁ%t setotsl postirdd exctlivet positions,t pufirssi gurddes position
is outputted by the multifunction key assenbly. In
coraespondiagde onetdf the Switshespheifig i enl eb@trmﬂlmtstaf@a@ lsecond active

poStehfOTFBORGPEdD %Sw'hgg'eﬁqf G PaicheRYaingm B cloatipally on-state
B A 1 T ——

an@iegg‘fc%ll lhlgatBon- conduct i ng gui de nenber, the guide
avi ng

It will be appreciated that depressing at least a portion of the key cap
defines a direction, which is referred to herein as the Vértical direction.

Further in accordance with a preferred embodiment, the key cap is
horizontally displaceable in two mutually perpendicular directions to four contact
positions. Typically, the two mutually perpendicular Idirections ére termed North-
South and East-West and the four contact positions are, in clockwise direction, North,
East, South and West. The two mutually perpendicular directions ére coplanar and
perpendicular to the vertical direction in which the at least a portion of the key cap is
depressed.

Yet further in accordance with a preferred embodiment, for each

combination of a given contact position and a particular active position of the key cap,
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two throughgoi ng gui de grooves perpendi cular to each

other formng a cross-shaped aperture. Typically, each
weasafs7ihe two gui de grooves is provided w t hPEINTL2005/000488

el ectrical contact. Since there are two gui de grooves

per pendi cul ar to each other formng the cross-shaped

aperture, there will be four4ends and therefore four

el ectrical contacts. A given contact position is

a s?\%&?igﬂ aunge Buﬁ)ullegsg a‘?f0€ hg:b%ellvs al%ssft?)?@ g?%}nt\?g ;butput signals is

es Is in-e rrca ut ment” w

outphR€d b &R mGRIThAGHon kdy KseAbRance with one preferred
enbodi ment, the stem of each switch passes through the

gr oovehk adcoednnas swith atfast prefatrednembedinent] dable spatch cofprises a
_the at | east one of the switches which is in '
singleceleetrically siondneting sieh thedkeyeany bamgeseunled ¢qthe stem of each
contacts is the stemof the at | east one of the
SWUGH-t ches. In accordance with a second preferred

enbodi KEY,1.C AP ] Psgfgl. . singl :

centr aﬁeéﬁogé%?cgd%ﬁhec Ort%lgra y c%% fﬁoﬁﬁ%b@? ee%ChISrYV itch further.
corﬁ?ﬁ%sdéﬁ‘ SR cHidalllyend-8bRTucag R@d niBiber, e gidedhember having

stem passes through a single cross-shaped aperture in

twa tiwonghgoing enidd golvys perpendivulac to vaclyuihde foremingra crobeshaped
aperture conprising two throughgoi ng gui de grooves
apgdrpendi cul ar to each, with electrical contacts being

oo R i 8 o SRR R i
co3L SRR P15 P2 LA BERhIE, B Sy oming e

cross-Sh e@beléiértu{fé] fhéte Wifl BBt kXdd MR Mstdfehefoul BRIctdat contacts. A
connected to each other. There is also provided in

givef eohthenpesitibh s bhrainrdeskdit a partefttheat kaswdreost theswitches is in
providing one of twelve distinct output signals,
clepirishbalatingntwithra gvemyelepwicst epgaadf: (a) providing a
mul tifunction key assenbly conprising two swtche oy
el ect ri amoyg%rwﬁn%ﬁe@let Breselee STIRoRimsT, thsu pteay of gagh switch
single key cap:; (b)-.vertically di '
peeb rdusfothec@Bpves Vol hooalesuflOg BRI St Bt e at s
oncISj §P¥lﬁ:ss§ﬂ/e RGhe@WHISR R in21RYHi¢d1 BBu et REtH EXe §RRur YRHEal contacts

non-active position both swtches are in an
is thk et bftelay 1kl osd el the 3dtchderein .in an active

position at |east one of

In accordance with a second preferred embodiment, the key cap is coupled
to a single centrally located electrically conducting stem.

In accordance with a preferred embodiment, the single stem passes through
a single cross-shaped aperture in a single electrically non-conducting guide member,
the aperture comprising two throughgoing guide grooves perpendicular to each, with
electrical contacts being located at each end of each guide groove, there being in all
four electrical contacts, wherein a given contact position is obtained when the stem is
in electrical abutment with a given electrical contact.

Preferably, there are exactly two switches that are connected to each othér.

There is also provided in accordance with the present invention a method

for providing one of twelve distinct output signals, preferably comprising the steps of:
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the swtches is in an electrically on-state; and (c)

hori zontally di splacing the key cap in one of two
woriosald7ys per pendi cul ar directions to one of fBCI/IL2005/000488

contact positions, thereby providing the one of the

twel ve distinct output signals. The order of carrying

out the steps of the nethod-#oes not have to be in

accordance with the order given above. For exanple, if

(a)_?_ lobfiflng St ﬁ%ﬁﬁﬁmﬁ@ﬁ' %Zdé‘ﬁ'sléﬂlb cOMbrifiakofeo %ﬁrehéé%}ecmcauy

re 1s further provi n accordance wth the
corfticedrb ehcly 6thiet aid eoged td asingkl leplvape conprising: a
casing having a plurality of surfaces; a display o
(b)s cvertinally displaginguthe key cep iftom R eyoneastiz aiplogitioortp ransictiye position
two switches electrically connected.to each other, .
by depngssing etlsagal Prytien 94 ekt Cap, PHSTEin Ay theaen-pgtivegpsition both

swgl?.psetgltag% tgu é’xﬂé@%ﬁgﬁ@? E@‘i—ﬁsf%t\églga a;lmr;qrgig‘ 11? %gfatﬁé\'/% ﬁlgsliﬁon at least one of

theSWHHBER inLRIIAUE SR%akABndei ng capabl e of |
sel'ectively activati'ng the two switches either _

(c)SERGHi ARl Qispladiti thpekeisicp whenebyf awbohmltudlfy perpendicular
| east twel've possible distinct output signals can be o

direatioms ttb eshef o four mntadt tpokitions, therdbyypresskngithe oné giitthe twelve
~distinct outﬁt signal s bei ng obtai ned when each of _

distipet QuipHtSignadhes i s activated separately and four

SL??LQ?E%%:E i, G Pyt BRSefiCof R AERbATRES LS have 1o be in
[ f 4 ) ;
w4V 630 S0 LB P LSEEL e Poan b

caﬁ@gioﬂgbeﬂ;i’@st@ﬁ@@ent i nvention provides the foll ow ng
preferred advant'ages over conventional technologies:It

f aci | i Theresist fether npmividedz at iaocordhned edtlr ¢hé resent devention a
in general and cellular tel ephones in particular. It
celbfamielephonecemprigingl ar ger di spl ay screens.

a casing having a plurality of surfaces;

a display screen ; and

a multifunction key assembly comprising:

two switches electrically connected to each other, each switch being capable of
outputting exactly four distinct output signals when in an electrically on-state;

a single key cap coupled to the two switches, the single key cap being capable of
selectively activating the two switches either séparately or simultaneously, whereby a
total of at least twelve possible distinct output signals can be outputted from the
multifunction key assembly, eight distinct output signals being obtained when each of
the two switches is activated separately and four distinct output signals when the two
switches are activated simultaneously.

If desired, the display screen is located on a front surface of the casing
and the key cap is located oﬁ a side surface of the casing.
The present invention provides the following preferred advantages over

conventional technologies:
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The mul tifunction key is operated by a single key cap.
The single key cap may be operated by the thunb of one
whand1of71@n operator. The single key cap is siP@I/EL20€5/000488

operate. Twelve distinct output signals can be

obt ai ned by displacing the key-cap horizontally in two
mut ual |y perpendicular direecérons (North - South, East
- West) in conmbination with depressing the key cap at
three different regions thereof. O her advantages of.
the present invention are readily apparent to those

It $dililagd e thfiattzAtamdfheldcabhRWdegicks gir ?neral and cellular
description, and clains. BRI EF DESCRI PTI ON THE

teldpRAMENGdrticular. bet t er under st andi ng of the present

i nvention and to show how the sanme may be carried out
in practice reference will now be nmade to.the.

n whi ch: Fi 1
\?‘&gg&'il \}?rré%w nglzyls{]‘%faﬁ%: CceI I Iulgar tlelseghone with

a rrultlfunctl on key assenbly according to the present
invention; Fig. 2 is a perspective view of a

Th&WhdlifusRabh Rey &%@e@ﬁé@ﬁ?lassmg}@lkéyecwcor ding to the

present invention; Fig. is a partially exploded view

of the multifunction key assenbly nodul e of Fig. 2;

Fig. 4 is a fully exploded view of the nultlfunctlon
The sipglesisangsipymapbiel pperstediycthe thurm gf oge handiopan operptoy.

sectioned bottom perspective view of the nmultifunction

key assenbly nodule of Fig. 2; Fig. 6 is a partially

Thg STHAENES, bR IBSIRBRCHS Epothe" Bloh OSB! SHBSE L8lals: can be

obttaﬂﬁtdmﬂ%t HlSHﬁEfn' Ofhek by 2 'Héh'&oﬂiﬁﬁ ' ¥yoFhfituadiyWpbfbendicular

key ca n-active osition, Fig. 8 is atop view

dlréétldrr]lb Ek(Nmtlht-l S(bl[tht Ean Wyst)iﬁse(bfﬁbmaﬁbd wiith dépreising the key cap at
with key
three different regions thereof.

Other advantages of the present invention are readily apparent to those skilled in the

art from the following figures, description, and claims.

BRIEF DESCRIPTION OF THE DRAWINGS
For a better understanding of the present invention and to show how the same

may be carried out in practice, reference will now be made to the accompanying
drawings, in which:

Fig. 1 is a perspective view of a typical cellular telephone with a multifunction
key assembly according to the present invention; |

Fig. 2 is a perspective view of a multifunction key assembly module according to
the present invention;

Fig. 3 is a partially exploded view of the multifunction key assembly module of
Fig. 2;
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cap in a non-active position; Fig. 9Ais a side view

of the multifunction key assenbly nodule of Fig. 2
wWOowRdk/1keys cap in a non-active position; Fig. 9BCT/H.2805/000488

side view of the nultifunction key assenbly nodul e of

Fig. 2 with key cap in a first active position; Fig.

9C is a side view of the nutfifunction key assenbly

nodul e of Fig. 2 with key cap in a second active

[

PR 4 SO Sl Sich BrERe KBMALICH RSP A, of Fie.
2; active position; Fig. 10 is an illustrative view of

one possi bl e arrangenent of the electrical wring of

Fig Sl ifamtiaily eectiompd dwstonb pyrspactace yiesané éhavmuitifunetion key

first enbodiment; Fig. 11 is an illustrative view of
aSS@Wb Pl?lf?sfFagr%,ngerrent of the electrical wiring of

&h&oﬁulsé%&%gﬁc oneéﬁrﬁgs%f gl)ég‘%l}é‘accorda vvit . Bction key
assEB@MﬁhfeW1 of. key assenbly nodule in accor dance o

e secon €nbodi nent; Fig. 13 is a top expl oded

Flgévw of a ke view bf fHe@ibitandiRo R&BEEBMBlyRGAUR &f Figl Q- with key

and Fig. 14 is a bottom exploded view of the
capnmlantbm)rlactwmposkaynassenbl y nodule of Fig. 12. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON Attention is drawn t
Fig. 8 15 & tepwiry af theomuktifuastion kenassembly medply <pth ig. 2 with key
accordance with .the present invention. A non-binding -
CapPARPR-aGHVE REHIGR el ectroni ¢ device 20 as illustrated

En(!,%f 9K 15(]51 élae %1&79 | afthe" ﬁlﬁhﬁﬁggﬂq@yy} ﬁt@%&&&e of, g. 2 with

nprises a casin screen

ke}%‘apamf 4 RBk- aéﬁ{lé gﬁﬁ‘agﬁ of the casing 22, a
mul‘t 1 function key assenbly 26 in accordance with the:

FigseBlis iansi@etvien dfake mpuldfiryion dey2Bserablyonddpleadferig. 2 with

30, an earphone 32, a mcrophone 34 and auxiliary keys
ke)BGap Moa fics abtiye pDSQDn,g is the conventional keypad for

! Tgp ué(tjllg% ggé 6\171f§v8 otfht}ele ?rlu(lal%ltﬁirnoc?lcg key assembly module of Fig. 2 with
key cap in a second active position;

Fig. 9D is‘ a side view of the multifunction key assembly module of Fig. 2 With_
key cap in a third active position; |

Fig. 10 is an illustrative view of one possible arrangement of thc electrical wiring
of the multifunction key assembly in acCOrdancc with the first embodiment;

Fig. 11 is an illustrative view of one possible afrangement of the electrical wiring
of the multifunction key assembly in accordance with a second embodiment;

Fig. 12 is a sectioned top view of the multifunction key asseﬁbly module in
accordance with the second embodiment;

Fig. 13 is a top exploded view of the multifunction key assembly module of Fig.
12; and

Fig. 14 is a bottom exploded view of the multifunction key assembly module of

Fig. 12.
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devi ce 20. Moreover, the nultifunction key assenbly 26

of the present invention is nmuch snaller than the
waeonsemzional keypad and therefore may be posip@DIRA05/000488

within the electronic device 20 in such a manner that

the key cap 28 is located on a side surface 37 of the

casing 22 of the electronic $evi ce 20, ‘thereby freeing

the great mpjority of space of the front surface 25
DEﬁ‘XIL]@B BESCRPPOROF FHEINVENFION Fig. 1. The

mul ti function key assenbly 26 can be incorporated in

t he el gntntioi ¢s dewiteo Hgas showing egtyplicgdaglectidrde eflefvice 20 in

or it may be manufactured as a separate nodul e and
accoudansaiveith the presenttinvendion. renevdinding caampla eksuch an electronic

de‘%geﬁ OF HuRGHGR A KiEe bt TR EIoPORE Y ﬁzﬁq'elgmtreweedevwe 20
f

o 2 e A LB SIS e .o

muﬁﬁ:fl If ké’)ga&fe{}n%y 28"t Wr@%ﬁ:“e%ﬁﬁ 'tlgfp l%fseﬂthﬁventlon having a key

uncti on asse but e y serves to
cap 28t 4 16dds Pbﬂ(e@%ﬂﬁrahpédrplﬁbﬁeoﬂ %ﬁl@f@bhbﬂ@ 3dfardidhguxiliary keys 36.
nul tifunction key assenbly 26, ther eby excluding from
Notibeablle seissipg i isrthé eanuvergmonal keyllmde Ifcﬂcmputtlrrg debal toeth@0electronic
which are not relevant to the invention.
devieg 30e rM@rqoaemtlg@ mugtifunction ey assanpbl v@récef Ehﬁ: nkréyent invention is

oG5S8R, B0 e LSREEAEARE Iy bt i
thet +]§ er?fc 910%820 % Ig& ar}gar% %Pth%vﬁrép&?ig% Eg%éd"@n a side

Iy non-conducti ng

surﬁé’&et ﬁ o‘f%s gsz«? ﬁﬁh@'&@éﬁdn?@hwlceom%&feag ﬁééi‘ﬂ% 4he great
aving a longitudinal axis A defining a’longitudina

maflirt§ of spare St thé Eroavéurfdte 23, foatiendigilhy sguen 24 cadl shoderin Fig. 1.

46 1 n ich one end of the stem44 is retained and a

fixed "ﬁhﬂ': dwultfinictidekeygassemblyi 2h cam dereetpbeatediinighe electronic
cylinder 46 is |ongitudinallydisplaceable. Protruding

devippad as |a@v1@¥egé41d>asfoth§¥60f,r@ it m@éfcbeg@ﬁa‘éfaew?ck Bop saparaRgnodule

el ectri.cal nduct

ond BBt 4 VB e PO Faisai el be By uggtion key
asseﬁb@?t%a eV| iy %Q%Sdgllét is! %d\ﬂf%qﬁi abed g Ldienience of

ronic as an integr par € thereof, then
111dsH§t1&9 léﬁlyn ¢he3 udii fuhBEorTkEY iabdeRTly 26 Hnethe FoHATH ¥ mflule will be
be a part of the casing 22 of the electronic
deSﬂJEl‘dee Piis Haaalo $inditing effecand the dessmpticat efl tipindatifunction key

menber 42 is located in a chanber o
assembly 26, but merely serves to restrict the description to the features of the

multifunction key assembly 26, thereby excluding from the description features of the
electronic device 20 which are not relevant to the invention.

With reference to Figs. 3 to 6, the multifunction key assembly 26
comprises, in accordance with a first embodiment of the present invention, in addition
to the key cap 28, a housing 38, two switches 40 and two electrically non-conducting
guide members 42. Each switch 40 comprises an eléctrically conducting stem 44
having a longitudinal axis. A defining a longitudinal direction of the switch 40, a
movable guide cylinder 46 in which one end of the stem 44 is retained and a fixed

guide cylinder 48 in which the movable guide cylinder 46 is longitudinally
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54 in the housing 38 having a | ower step 56 which

abuts the | ower end 50 of the fixed guide cylinder 48,
w0 bmsebyisupporti ng the switch 40 agai nst | ongpemi2ne 000488

forces applied to the stem 44 by the key cap 28. The

key cap 28 has opposi ng upper and | ower surfaces 58,

60 and has a generally el ongated oval or elliptica

shape having a | ong di nension D defining a

d1s%1%??io rl}éé'd &L’ud%%‘cf{ lng %flo{vvlaﬁ eﬁ(%o(‘cﬁ“ﬁh@% e-drgﬁécgé’%’hr%dﬁr 48 are two

pr 0 rom-t per sur

clek@itali?RorGudin ]gel@%s gt tp %Heﬁé éﬁﬁec@&edttﬁﬁt ifithe nﬂIltlﬁmctlon key
extrenmties o  ong di nension D of the key cap 2

assbmbfdl2é id fot.a sﬁeﬁﬁra@@ﬁ@ﬂum@awlmﬁ@aﬁﬁﬂa@d@m dod ¢logtsorhiéd deVlCC 20 as
project fromthe upper surface 58, extendi ng adjacent

an frdegrakpaye thegeofothentibe hoysing 38 26 tammulipfosrtien keylassembly 26 wﬂl
the | gngitudinal axis_ L. The_end 8& each stem 44

be amﬁalfth%@asm%p'éthjm ‘%féroé% devaes 206 i s ret a| ned in a

oot oRrES TR R Respetitid U3 BN A agpamber
54 thtﬁg h{)%s&{?g bg‘gfgn g Ofllgg%'r t@%g @@hfggtabgg hé lo\%l]ée}eégl%@oc%f the fixed

guitle cyfAddt 48/ 'tlié@eb’SE:Eﬂi)%brtﬂ?g B Switth 40NAuUERURighadmHAl B8 ces applied

gr ooves 72, 74 perpendicular to each other Tormng a
to tHeostsms#dibydthapenyt cape28 THEhegkeyleapr@Bbleas dfpdsing upper and lower
supported in the chanber 54 by an upper step 75 and
surlﬁa;@s $85168| andphast a lggn@allyz:lor@atqglhovag}, qrcg&bptml |shagp having a long

dirggeim B Gees a(ABSGUIES 5 3@‘1’%5'\%@ OXey 72 Tgmswuons 62
R T Y
o SSRGSy 1 RSB, B 5 PRIEDAE Uon s opesivg

f: dj 1
sy, By ooy omo5g s e g
edgeavél of thef lagyecdj02® bntdppokity sidap o &hd bngitpdinehaxiadd The end of

opposite the top surface. Cenerally, the éﬁdo surface
each7stem 4 disialethesmpyahle guide pdingdst $6nig rsringd tmha bore 68 passing

nmul tifu onkey asse I
thripugh PrNBETIGH MDY H08 b IBEIES BoHE ey gisr SHriafE SReof the key

caf gL R fsBE ARpropH 6 Baby GG Soneciing
ey O D PSS A AT Séiﬁt;‘d.”'dé menber 42 15

al i gneEaMﬂ tduidd1énember 42 has two throughgoing guide grooves 72, 74
perpendicular to each other forming a cross-shaped aperture. The guide member 42 1s
supported in the chamber 54 by an upper step 75 and has a small protrusion 42' which
is located in a recess 76 in the housing 38, in order to fix the orientation of the guide
grooves 72, 74. The stem 44 of each switch 40 passes through the guide grooves 72,
74 of an associated guide member 42 so that the guide member 42 is located between
the movable guide cylinder 46 and the key cap 28. The end of each stem 44 distal the
movable guide cylinder 46 protrudes beyond a top surface 77 of the housing 38 and
the lower surface 60 of the key cap 28 is adjacent and opposite the top surface.

Generally, the top surface 77 is an outer surface of the housing 38 of the multifunction
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| ongi tudi nal axis of the key cap 28 and will be

referred to herein as the | ongitudinal guide groove.
wabmsot41es one of the guide grooves 74 of eachpP@uiicteos/000488

menber 42 is perpendicular to the |ongitudinal axis of

the key cap 28 and will be referred to herein as the

transverse gui de groove. At-lbhe ends of the

| ongi tudi nal and transverse grooves 72, 74 are

. ¢ ’

oSS RABRLORS) 0B o EOSESHRRL B o

in B ASHRIAISHcHD s tah@nﬁgfdﬂ Eaﬁ&ﬁ@‘é@ﬁ thén @Rabp GuHEE: will be part
menber 42. These will be eled first, second third

of thecxtarnaltsarface of theambm(g(ﬂ’lt eftthe elBiroBie, de&ﬂ;e AW, as
shown in Fig. 7. As will described in greater detail
bel ow, Onpeof Rhf:/ guide gZSOY,QSnno@f pasheghide meanbes 42 is aligned with the
dir

ons pl yi ng, a rnal force to.it.
longgﬁéma X3, PLIE WGP 28 e T B3 fastr 1 Hafginis, the dgneitudinal
LN t.hy n urf
20§ BPoffic 08, o 0% BF b efios OB & 74 8 AR R R gRESr 42 55
pe@@fﬂd iR & 'tﬁel"l%h%ﬁﬁdﬁhﬁls 1i9gf Yﬁbekééﬁ?/ )PC?@ an® wallbe referred to herein
aC|ng It |ca ng a force in
as thengnsvetsd ghiddi %’I@@'&e. OAt ﬂfe &nds of the lfbhFﬁudlﬁal ad transverse grooves
di spl acing the key cap-28 "horizontally" by applying a
72§ 04 @ec electricdl ceuntactsri7§) 80y 82di8dul Gonsequertly, labngi allithenalare four

direction of the switches 40. In addltlon bot h
eleglsicl cantagisd7$o¥0, B84 assocwiad path the gygeigzgoves of each gulde

meFbek 12 o PSR PILPEDEIRA F5b s iG] AL i AFctY Shagpers 78,

8 Bt cal force is applied to the key cap
so’ggjstah%%él{%\a?key ch 28 'is said to be in a non-active

st at e. AkfwilddREHBEN A %f fef el Belbw! thedRR)/ éa%dls Barl B@ moved in
key cap 28, then the Key cap 28 is said to be in it

vari@sst dipgsiohs dy.apPlying ah etesha forctdtoat.e Iic garsdralqian &Gttdrﬁal force is
nove in the guide grooves 72, 74, the horizontal

appliesitoathe hepitcapf2& by 2k opetatgr pacing acthusthr an ﬂwuppﬁrrwvf@ce 58 of

Iongltudlnally and transversely, correspondi ng
therkRyefaRE8,07r ¢theng of e Mh {aurtms % ﬁgd then ﬁléhleracmressmg the key

carb?g Vdﬁ;gggll{'g ﬁtg"‘%éﬁ oaggrs' pé)iwhg cgeg fn'a\@gol%ngltudmal direction

o[RS EAL I A HORTINLRL ISR b g o

dlrecﬁlorﬁﬁ@@bﬁﬂr@ul&ir SRS gﬂudﬁlﬁpdﬁé@ﬁﬁr of MleNswithedidd. i T addition,
restoring the key cap 28 to its rest position (Figs. 8

bothrebriédl and horizontal forces can be applied simultaneously. The stems 44 are

preferably resilient to allow sufficient horizontal displacement of the key cap 28.

If no vertical force is applied to the key cap 28, then the key cap 28 is said
to be in a non-active state. If no external force at all is applied to the key cap 28, then
the key cap 28 is said to be in its rest position. |

Since the stems 44 are constrained to move in the guide grooves 72, 74, the
horizontal displacement of the key cap 28 is constrained to move longitudinally and
transversely, corresponding to movement of the stems 44 in the longitudinal and
transverse guide grooves 72, 74, respectively. In other words, the key cap 28 can be

displaced horizontally in two mutually perpendicular directions.
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after having been displaced and the external force is

renoved. The support pins 86 have conical protrusions
w@oatiiome end and flat surfaces 90 at the ot hBCT/H2005/000488

The support pins 86 are'located in cavities 92 in the

housi ng 38 and are biased by neans of helical springs

94 |ocated in the cavities -9 -bel ow.t he support pins

86 and in contact with the flat surfaces 90. The

coni cak.ar | ei ' ;
o e THE PR ISR ARUR SRSk e, e
supfRYt pinB SBaidSindicstoriagatic K@k tdapads Yo RY ré@ yoeRFnN@Figd. .8 and 9A)
it is displaced fromits rest position, or froma o
afterolmvang been dizplacedand (ke gxtef) fotce iameracvédie Hwssupport. pins 86
There are precisely three active positions. A first =
havge eprigalpprotiisions @ay gt onppnd angptlati pethcey 98 #phaather end. The

sutpiint gt iR Be S Rt S b ety means o
nolP o, LR UGS SR G T B i contat
withl (R ot Eas ?beTﬁé cbiig 1@&%0{1& B8 tarSWck RRA 4R cokit AMhdents 96

an off-state (electrica non- conducting) to an

in thie-16Wat sur{Re®otdflthekey cgop8luct i ng) . A second active
position (Fig. 9C) is obtained by displacing a second
push bWhenrthé Rey eapl 28fis tiisplacey vedizallg by eleprassingyit, it isalisplaced
is, by depressing the second push, button 62" so that .
froghty rest Position on Teomn BITEE-381 Ve ROSE W KiZp 941, touan apftepposition.

Thist e FRTET G 20 & RS ol doRae Bupiioh (g OF) dpbiained

- - t L i 21 i L4
ey R RS o AR LA BN AL SRS i of e
pudtEYufisis 68' 46TthatCahlyyihe! fidh 44 colipledeid @ieSfitg Pulk button 62' is
upper surface 58 of "the key cap 28 at a | ocation
dishkiceg eprtidatly ttherebyishadgihg drseléetrizal sthit ofbthe lofshe figstdivitch 40'
are displaced vertically thereby changing the )
fropt e offrstate (sleatriwally npotdendugtingh) de ag 2nfstatm(electsically canducting).

i b T e B s DR o o2
oS4 8 S 5o B DT oA o

OO AR Sy e ER B0, SHYPGPEAL oplce verical
ther€B10¢Han@irpathe el dtriédl 3fukey 6f 8r of tHBsedond switch 40" from an off-state
to an on-state. A third active position (Fig. 9D) is obtained by displacing the whole of
the key cap 28 vertically, that is, by depressing the upper surface 58 of the key cap 28
at a location between the two push buttons 62 so.that both stems 44 are displaced
vertically thereby changing the electrical state of both switches 62 from an off-state to
an on-state.

After the key cap 28 has been moved to a given active position by
depressing it vertically, an output signal can be obtained by moving the key cap 28 to a
particular contact position. This is achieved by retaining the key cap 28 in the given

active position and displacing it horizontally either longitudinally or transversely until

the stem 44, that is, a part of the switch 40, comes into electrical contact with one of
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the stem44, that is, a part of the switch 40, cones

into electrical contact wwth one ofthe four electrical
wa@onsact’ss 78, 80, 82, 84 of the guide grooves WCI/II2405/080488

di stinct output signal is obtained for each

conmbi nation of a given active position and a .

particul ar contact position.l12Fhe el ongated projections

64 serve to prevent the operator's thunb from slipping

e TR SR8 . 52 RO el B T i
ouf i 5T oPSSEA TSR 16 g1 (o, posiion and o

par€igiilap.ClonRti posHien. ( CThé eglppgled Drofectibis fo4 Skrves s gﬂ}r?vent the

third and fourth electrical contacts, 78, 80, 82,
oparatoo'ts ghumb ftome skippidg sthenadisplatipg theskegyneds28 horibentally and when
obt ai ned. As a non-bi ndi ng exanpl e, one coul d choose '
thetdperator'spbuyd igiat & loation heprrendhg b puslbudprsebent t he
10 nungrals, 1, 2, 3, 4, .5 6,..7, . 9..0.and the _.
f unct i DmEe there Are thigg actye Poglaae%%ﬁgv@ﬁe Figei %0 Eig: 9D) and
onhi i ons of ' NOSi t.i angd: i 1] .
o U oo ELRERIRESG PO e BN B Moot

colthcts N, 89, 82'84), A WtaldMleRe (ﬁmloﬁgmft BRnhRWan ®eldddined. Asa
signals for the nunerals 1, 2, 3 and 4, defining a '
noi-biriling edxaffpl@ubpelt Souldreghobee ahésti nedvesidignétheufpur ignals to
active position(Fig.,ng along wth-the first, : '
repsesconithe tOhiurderatsdl 20 Gy #15,00 8c9, Qard thedsetions "clear” and "back
respecti gel y;. the four qutput signals.for the nunerals

spage”.g Which Ryraculaieom Hgtians gk 3RV BPSIEPNL AR GPRIACRRsItIONS are
obt ai ne sing the second. actjive position (Fi.g. 9C).. ..
usf P e, B Py e0® QBBERGS T o chbEP, by pibinding
Lt ] vel g t 48 | :
cx AR 18" LERRESIAR B O, PHPY! A0t ot of
outpatsg afay Bebtahrdkusipate firstigdtivel pigitiont (Hig OB Esloas with the first,
out puts, may be obtained using the third active
seqood] thirdrandriogrthaOntast pasjtions, mespieetivélysthe fowcoutgyt signale for the
and fourth contact. positions, respectively. Referen

numsrakons fadendd, Medininga srevidheet A QUiPYLS: Jia ibpcobjpiaas oping the

one possi bl.e arran nt for.the el ectrical, .wri 0
sl BHEE pRripoRdE T gCl vt S PE St tdp ik md fyfihcontact
pofifohl bbbl qlSPaR] eSS b LRRbIBP P TR 026, and e
twé tafstict Bdgleare! £fd "baX! kyacedMdBfiniagda Ghixd néée bfab@tpdts, may be
with one of the electrically conducting |eads 52 of .
obtaaekd wwig thi third active position (Fig. 9C) along with the first, second, third and

fourth contact positions, respectively.

Reference is now made to Fig. 10 showing an illustrative view of one
possible arrangement for the electrical wiring of the two switches 40 and their
respective guide members 42 that will enable the multifunction key assembly 26 to
provide the output signals mentioned above. The stems 44 are electrically common
and grounded along with one of the electrically conducting leads 52 of each switch
40. Also, the first, second, tﬁird and fourth electrical contacts 78, 80, 82, 84 of one of
the two guide members 42 are electrically common with the first, second, third and

fourth electrical contacts 78, 80, 82, 84, respectively, of the other one of the two guide
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40. Al'so, the first, second, third and fourth

el ectrical contacts 78, 80, 82, 84 of one of the two
w@eiode1atrestbers 42 are el ectrically comobn w t hP@TE.2005/000488

first, second, third and fourth electrical contacts

78, 80, 82, 84, respectively, of the other one of the

two gui demenbers 42. For illlgstrative purposes,. the

first, second, third and fourth contact positions, are

T RT O Ch N RO g
poé%fox{sj 5R éHZ)Qe(i !/)\%gp ng?ﬁgcefn'dl @é %ﬁgetclav& éﬁnQE‘feaﬁﬂs?Qnd second

aécor ance abo

actﬁiegﬁk%lltlcﬁrﬁrar{e hRnBteaEs (1) afnﬂc('l')’(b}1 QeipebﬁbengetWQB this notation, in

outputs, is given sy olically by t he conbi nation .
acdorddnce with Yhe exehple givarhabdve; she putpht bug’nabforﬁﬁe numeral 1, from
depressed, so that the first switch 40" |

| S
theoﬁirst, peftef O\apu@htsmvem spngoligalyabiyi thqﬁeombwaaatp (E’Qo)u ¥ (Dnthat is,
firs cont s t
thesﬁ-h r@hm'lsbf E\l thé 5%55' %@ﬁﬁ%?ﬂéﬁ&waﬂ é@“lsolrl an on-state, as

e I

ou ﬁPE ?gﬁeﬂ)r t8Onfithefal %eﬁ%gﬂﬁev‘éetcﬁﬂd 48 oft Gutpiitsaf gzven symbohcally

te, as shown in Fig. 9C and the key cap

by ttlli?@ chinbitatioANIX¥E) +ADfithatdl, therseosmtt pustobotwbmi6n' ds depressed SO
out put signal fromthe thi Td set of out put si-gnal s,

thab s¢dongdwiwtitehed)' 43 inaaneort-statee a$ shawn om Fig. Heand fheet keysgap 28 is in
bot h push buttons 62 have to be depressed, as shown_in

thepﬁgst cgpiact-ppsideBnpineotdre éQ) @bﬁm aeurgﬁaut sighal; framntheethind set of
X

ouippeiptal o Shaichrl hive B TeRGTRACS P i SOTLelsh bygtons 62

ha¢ douEF %e fes&%}? éﬁ %}%%rgr IF YKot Ha lénﬁi/e E@tput 51r$nal for the

i's di'splaced 1nt

nufefd ollbgﬁbeﬁl%%boh&ﬂﬁb tHel cCORABInatRRE(IND) FAIXCPF (Hhe

auxi liary keys 36 may be actuated. Therefore, a | arge
anmount Iroérdenfooutput othes sighalassuchrasrlettars of ¢hd aelnphabet the key cap
synbol s, functi ons, etc. can be out putted fromthe

28 ey ibeuldsublenclickpdh detors| iy iv@lisplaped cdaothgamennss descrihed above.
first enbodi nent descri bed. .aboye, ch of the t

Alteppativelys one Ha80% of &he wl&ﬁ’af K536 6%45/&@&%@#‘3@ Therefore, a

4 I Ll RL
lar, n#n?»{nl;lt %f g@%ﬂﬁaaﬁlo% %%%fl etr£]l§ %&8 éﬂ'ggcﬁla,eﬁﬁlcﬁgnso etc. can be
£t8d Froh®He! i fluil R aggérﬁ’ap%n the four contact
ositions. Wth referenCe to Ffg. 11, in.accordance
Wi th alsgeendhnestoidi tRnfirsobmbodiment described above, each of the two
switches 40 has a stem 44 and an associated guide member 42. As is clear from the
above description of the first embodiment, the stems 44 and guide members 42 are
required in order to obtain the four contact positions. '

With reference to Fig. 11, in accordance with a second embodiment of a
multi-function key assembly 126, only one stem 144 and associated guide member
142 is required, the single stem 144 and the single guide member 142 being joint to
both switches 140 (140, 140'"). The stem 144 is electrically grounded along with one
of the leads 152 of each switch 140. As with the first embodiment, the guide member

142 is electrically non-conducting and has a cross-shaped aperture comprising two
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mul ti-function key assenbly 126, only one stem 144 and
associ ated gui de nenber 142 is required, the single

wa e 19448 and t he singl e gui de nmenber 142 bei npCT/Ii2045/000488
to both switches 140 (140', 140"). The stem 144 is
el ectrically grounded along with one of the |eads 152
of each switch 140. As with ldhe first enbodi nent, the
gui de nmenber 142 is electrically non-conducting and

thrgl?ﬁ%&@irg g'?’ éigq@gefjs i‘%rfgg %eé'ﬁ%lmgé%lg% R?gécé\fgéﬁ?ﬁ\%%?ﬁ%ap Yontacts
176} P 2N, o of S 188 o6 S0 Ul a2, 17

CoReumently thére, are @l th all doad tlettiical boritacts (278,C180,CK82, 184). The
contacts (178, 180, 182, 184). The stem (144) passes

stetrhflddy Ipassee throngh-thé apesd-shpped aparturgnahdaa giwenncandaxt gosition is

position i s obtained when the stem (144) is.in = . '
obtainsdiwhemtheatemddd) iniinielectngal abune witlk a|givemelgetrical contact

1 0,,182, 184). Wth ref e to Figs. 12 t
(17%4,@?’?@%#(@ ap 128)is couplr:de: gngﬁe gndI g? t he ? ' 5
ol . . Cral . _

- eapec R ENGE YES L54P PRAE kel uB 230 ohlipldd to one end of
theféiﬁéte sRIAD 94 R Rlch i% ggpﬂfﬁll'yhﬁ)%’tealzvgiﬂh ASpacthdithe Kby capléllﬁ& Asin

pushbut tons 162", e other end of the stem

thei Gasafdfl thedfifso embodanet| ehdrkbylicag 128nheyr a 1R ofbushbutm@yis 162,
be made, for exanple, of rubber. The hol di ng nmenber _

162'98 The dtbemerd of the steas d4dasraélixedo®, a Wisixdhle iholding mémber 198,
ocated in the housing 138, The_ gui de nenber

142 h
whighomey baguedes oraetRls, algabbem Theshalgisermember 19815 Jocated in a
oot B SRR R e P e pper 102
hagg r?vg(gi%lﬁ 1&3&?%1" V'gg {}Qgé?f?gpgxéypﬁ%d?ﬁﬁﬁncﬁfﬂ%};% B3hsverse rails

10&,019&%%1?;%& ahb 16%Rr i nogi Wafﬂﬂﬁﬁdghﬁerh@&eﬂlo, are slidingly
surface O of the key cap 128 is slidingly received.

recebet. The sliding4fetabdi0110 Hab0d Jongitopiniab grovve UdRdn its upper side 114
conmponent 140U and a | ower conponent 140L, so that

in whith 3 longithdingl rail 46 pfdtrusting ofrethedowier surface 160 of the key cap
12818 FBEC SFRFBYEN SEadb P iEion4nd 400 dA0Bh-copRppe an upper
cobGHSSHIBE oS00SR TR bt e s s
(elﬁdutﬁ%él%hlgg%ogﬁ&gtéh@)n H1en2he APt AR IbdtRBh LR upper and lower
components 140U, 140L and in an on-state (electrically conducting) when upper and
lower components 140U, 140L contact each other. 7 o

The twelve distinct output signals are obtained from the multifunction key
assembly 126 of the second embodiment, by applying the same set of operations to the
key cap 128 as described for the first embodiment. For example, by depressing the
first push button 162' (see Fig. 9B with respect to pushbutton 62'), so that the upper
and lower components 140U, 140L of the first switch 140' are brought into contact
thereby causing the first switch 140" to be in an on-state, and sliding the key cap to the
first contact position (so that the stem 144 is in contact with the first electrical contact

178), the output signal for the numeral 1 is obtained. As with the first embodiment,



assenbly 126 of the second enbodi ment, by applying the

sane set of operations to the key cap 128 as descri bed
wo enstisgig i r st enbodi nent. For exanpl e, by depr@BHI20€5/000488

the first push button 162" (see Fig. 9B with respect

to pushbutton 62'), so that the upper and | ower

conponents 140U, 140L of thdSfirst switch 140" are

brought into contact thereby causing the first switch

o A0 L e O500 10 Pl v
disBRG Gftbut¥ st%l'g ofb'tzﬁﬁéd & d‘é&Eﬁbé‘cﬁJibd?v‘é%ﬁﬂ{e ﬂi%%mb&@i?nent

out put” si r the numeral 1 is obtained. As with
the fi A&ho&@mﬂw énttlhivs tich has/beersgesenibed ad laycdint Hegree of
conbi nati on (IXb?Eﬁ . Simlarly, the other el even
partiicslarity,t 1tomqnl|d glndmt@de tlwt wirney akerations janddmodifications
qaove fo first enbog Al 't ho h t he presenh
coy Wé OBk dRPYERE, frpryt eoS%PH?eP %’@tl@@ @t hereinafter

caffibds, S Rble o, M R e Pl b b M iPerence o o
celﬁﬁ@@fe‘ié nb! ABWREL SCRRE befa lp;)he%lateef t1tR8 pR&ent invention is also

rein er claimed. In particular e present
amehs18 b 6thdd dike Rbtrodes devibed with refer ence to a
cel lular tel ephone. However, it will be appreciated
that the present invention is also anmenable to other
like electronic devices. CLAIMS: 1. A nultifunction key
assenbly (26; 126) conprising: two swtches (40", 40"
140", 140") electrically connected to each other, each
switch being capable of giving rise to exactly four
di stinct output signals when in an electrically
on-state; a single key cap (28, 128) coupled to the
two switches (40", 40"; 140', 140"), the single key
cap being capable of selectively activating the two
swi tches (40", 40"; 140", 140") either separately or
si mul t aneously, whereby a total of twelve possible
di stinct output signals can be outputted fromthe
mul ti function key assenbly (26; 126), eight distinct
out put signal s being obtained when each of the two
switches (40", 40"; 140', 140") is activated
separately and four distinct output signals when the
two switches (40", 40"; 140", 140") are activated
simul taneously. 2. The nultifunction key assenbly (26;
126) according to claim1, wherein
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the key cap (28, 128) is noveable froma non-active
position to an active position by vertically
walepsaswisg at | east a portion of the key cap BF@BIL2005/000488
128), wherein in the nonactive position both swtches
(40', 40"; 140', 140") are in.an electrically
of f-state and wherein in an'éét'ive position at | east
one of the switches (40", 40"; 140', 140") is in an
CdlABMSEcal |y on-state, there being a total of three
active positions, a first active position
L.cor r es fonltifynetionkey assembly @f; 1 26econiprising:40"; 140",
lLy.on-state, a second

Latrbe i (B o 32@21#3@'&’% Qestrigallotomnectsetontachather, each
it CAQr. 140" . 140%) being.i L .
S“’ngfﬁﬁ g&fda)?) e, ﬂfg{‘%rtl% flign éx?ﬁji‘)yr tké)%gg%t\ggt g‘g@flf figpals when in an

elecdicgBRasthieg to the two switches (40, 40"; 140",

140") "being Sinultaneously in an electrically

on-astingle ke§.caph@8miR8) foupldd mntheetwaswREMYsW40260°12G)°, 140”),

according to claim2, wherein the key cap (28, 128) is
thegingleokrya¢apybeing shpahdelof eclieetivaly aotivatmigl the two switches (40°, 40”;

er icylar directions to four, contact positions. 4. )

I@hepﬁ‘ﬂt‘?l ThSEPYAteke pr suBwianepuglyswhereby atetal af telve possible

: ' g ' r. each.c i nation of. a _given :
ot oty SRR ok Mo GABLET Btiel s Py Do R aerbly 26,
126Nekem g ki (154 . .

Sl ere Eamal Sipul BBhalsheARE hulreary Rl £k BHhP b sujtghes (40",
407°s 140, p4OT it deyivhied separatdlyingd fan diﬁhc@%ﬁgiﬁf? ksdgnaRBihen the two

126). 5. The multifunction key assenbly (26) according
switshed @0m4M)”; KT, dUA” parcractiviated simultpreoasgly. a si ngl e

el ect rjl, al | yﬁggnd_ucti ng stem (4432 and wherein the .
2. keycap g‘?g‘jmli QB! Ky assembly €36 rh20) apcartlingatsncleitint Ig hwherein

Co AR . The ti.functi on key assenbly (26) ..
the K8os @5’ 98§’cisa}?’ﬂwv%q“lf’l‘%ﬁ8%? ROBACHVE RPFEAN dB #Prackiue papition by

ri . _ N i (AR) he . .
veBERY AR RSP A5 TEERE, AR b i e o
actiweopostsor Béth stdichpe (4N’ Ul 1409388 iIP&Ih@fecfrgt%H& B%f-Sate and

cross-shaped aperture, each end of "the two guide 4

whgrednve en (agdye pajitibriandeast ond df thevdvtitchen (40°e40r| ¢40°, 140”) is in
contact (78, 80, 82, 84),a given contact position . ‘
an glecincallyt anmsiate.where Rejngr @ total (ofethsge Retivet positions, a Miest active

it ches (40 0") is.in electrical aputment with a, |
oo ek A, S S b, 815 T 15 g i
electrically on-state, a second active position corresponding to the other one of the
switches (40°, 40”; 140°, 140”) being in an electrically on-state and a third active

position corresponding to the two switches (40°, 40”; 140°, 140’”) being

simultaneously in an electrically on-state.

3. The multifunction key assembly (26; 126) according to claim 2, wherein
the key cap (28, 128) is horizontally displaceable in two mutually perpendicular
directions to four contact positions. _

4, The multifunction key assembly (26; 126) according to claim 3, wherein

for each combination of a given contact position and a particular active position of the
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7. The multifunction key assenbly (26) according to

claim6, wherein the stem (44) of each switch (40",
waelop/1passes t hrough the grooves of an associ ap@mIIQuod®0488

menber and wherein the part of the at |east one of the

switches (40", 40") which is_ in electrical abutnent

W th one of four eI ectri cal '&Znt acts (78, 80, 82, 84)

is the stem (44) of the at |east one of the switches

kefAcdp, (28)"128)8a spbeifieullisiifstnaitbansigayl as $1@é1’@¢v¥lvé11?&k1ble distinct
according to claim4, wherein the key cap (128)

OUM;SIMISIS Oatpauttnglbo' the ntulafungtion key wemb@c(zrd d26) y
conduct ng s& (144 9. The nultifunction key
5-assenblje(my W%l%lr Phassembly &4 Beoyheg &0 wlaimed, wherein each

sl mEER o ek AERERAN PoRlifipd slem daRuted it e keveap
(28!)81§1%%ﬁp1@a48}he %t&"é éﬁ@ﬂ%ﬁeigcﬁ SRR hé" g~y wo throughgoi ng

gui de grooves per pen |cuI ar’to each, with

6.el ect r Thel malifa@tion Kely/SssedBBy (163 2accditin I@@'c%m' S’C\QB%m each
at each end of each guide groove (172 g/ t her’

SWb‘f@hngOmprlmsl ahoelectzicelly riamtorductiagt gm(léﬁ&,enib&@ (42§2the gu1de
rein a given _.contact position_ is obtained

m@m‘é?{ @R ié‘(l@ﬁq twpatyoughgpmgegwide greenes {32t Hbnperpendicalar to each
184) . 10. The

ot BRP e s rbgbaL aBiiuns. (APl dhtwg Hbde Eimates (72, 74)

h 1% h 140"
be S PRAMICIZRR B SURHRS bplabf (74! 8675 S48 rivghr Gyact position
beigbitsihed wiks aGfart ¥ethy %t Ha St bR f tﬁé“sﬁf‘rﬂ:hc% Oaléﬁ)” is in electrical
conprising the steps of: (a) providing a I't’i funct i on
abkm}enasssﬁrmglwe(lEﬁf;ctﬂ%):omauq(ﬂssii@@zg 80).swi t ches (40",
40"; 140', 140") electrically connected to each ot her
7. and coiﬂap éaulﬁléu@t@nnlgm aw@mbclmﬁZ@Z&;com&g to(&lpim 6, wherein the

ste%{{ua&? éh g&e f&ng%t, ne ges{ thyeu gtgréq]zfezg;fragrgs?omated guide
R R i e ——
elesff%ag?ﬁtﬁgeg%ﬁvﬁ*&hog%iﬁfbvﬁaswsg%@ﬁggf P 80 oom 49
of treeat ddast bige sfithechéwhéHA0), 40*); 140", 140")
8. The multifunction key assembly (126) according to claim 4, wherein the
key cap (128) is coupled to a single centrally located electrically conducting stem
(144). |
9. The multifunction key assembly (126) according to claim 8, wherein the
single stem (144) passes through a single cross-shaped aperture in a single electrically
non-conducting guide member (142), the aperture comprising two throughgoing guide
grooves (172, 174) perpendicular to each, with electrical contacts (178, 180, 182, 184)
being located at each end of each guide groove (172, 174), there being in all four
electrical contacts (178, 180, 182, 184), wherein a given contact position is obtained
when the stem (144) is in electrical abutment with a given electrical contact (178, 180,

182, 184).
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in an electrically on-state; and (c) horizontally

di spl aci ng the key cap (28, 128) in one of two
woreiosald7ys per pendi cul ar directions to one of fBUIIL2005/000488

contact positions, .thereby providing the one of the

twel ve distinct output signals. 12. A cellular

t el ephone (20) conprising: -al8asing (22) having a

plurality of surfaces (25, 37); a display screen (24);

and a ( i Sing.:
e e T e
arefé%ﬁﬂﬂffhﬁ@ sWwicB&q140t h407) ﬂf&@ﬁreswnh@étedf@each@hér bei ng

capabl e of outputti ng exactly four distinct output
11.si gnal A mbthodi for prowligt one af ityelve-distiice ;outpigi sighads kmylpnsmg

cap (28, 128) coupled to the two switches (40", 40"
thelﬂQPSOfMO ), the single key cap (28, 128) being

capabl.e of se ctlvel activ two switch
(a)( 4PFoVI ggaqgf ncilg@ EYASPHB yggg gqe)éqoylpg}smg 50 sw1tches 40,
S >t .0t t
Op’ogﬂs{} b?ﬂ&g) igtﬁgmgu %etC?eg tgne%lcg%f(t:%e% gecg)uiﬂ utt ed
(2g hggjrul ti function key assenbly (26; 126), eight
di sti’nct output signals being obtai ned when each of
(b)t heertivally Widpldueng (tHO key 46dp; (2B40128) Ifiéth) a imbnaaxtive apasition to an
separately and four distinct output signals when the
acttmmqrr:%e degrasping aleast mrtlon xp@ ﬂ)e kavecapd @Ry kd®dwherein in the

S|nultaneous y.13.. The e.(20
nORAERYIPAILED %‘ihaﬁ"YH"}‘Q @’L, Aﬁﬁ %lbn( ferz)glectpggyly off-state

and SRS RS 6T ?%Qaﬁéé%t £ .%:@gﬁéa T 3L 1 190 s
in&feﬂe@&cﬁﬁ%oﬁ%@até%d 128), vvherel n in the non-active
position both switches (40", 40"; 140', 140") are in

(c)anhetigstallye adibplacinfk- $}i@t1&yar¢dpvv(m e|1r28) nmaramacbfve;vo mutually
position at |east one of the switches (40", 40"; 140

pet.‘peﬁdl)culas dinectaonsetoemerafdaiit gorgactgiasitmnsy ﬁler@ytmowghrzg the one of

t ot al three active positions, a first active
thed@@ll‘t"?‘g‘ﬁtl%ﬂ‘%}ié}%‘ia to one of the switches (40,

secondﬂaﬁq“#éqﬁ%gﬁ?l?%%degpg’g)ggﬁéf Lbcslol %/thOtSL::‘ eonzc::1
of a%gﬁngy?fmnéégluraﬁ%@f élu‘}%ces% )be' ng in an

el ectri y on te a active
a display screen (24); and

Sggle key cap

a multifunction key assembly (26; 126) comprising:

two switches (40°, 40”; 140°, 140") electrically connected to each other, each
switch (40°, 40”) being capable of outputting exactly four distinct output signals
when in an electrically on-state; |

a single key cap (28, 128) coupled to the two switches (40°, 40”’; 140°, 140"),
the single key cap (28, 128) being capable of selectively activating the two switches
(407, 40”°; 140, 140”) either separately or simultaneously, whereby a total of at least
twelve possible distinct output signals can be outputted from the multifunction key
assembly (26; 126), eight distinct output signals being obtained when each of the
two switches (40°, 40”’; 140°, 140™) is activated separately and four distinct output

signals when the two switches (40°, 40”; 140°, 140™") are activated simultaneously.
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position corresponding to the two swtches (40", 40";
140', 140") being sinultaneously in an electrically
woeostizg7es 14. The cel lul ar tel ephone (20) accepeTingo¥000488
claim 13, wherein the key cap (28, 128) is
hori zontal Iy di splaceable in_two nutually
per pendi cul ar directions to-fldar cont act posi tions.
15. The cellul ar tel ephone (20) according to claim14,
13sher ei MHeoselRAGtelEHINBAR0P Ac&irdhgdto’ 8RIROMN 3\9 erejn the key cap
position and a particular active position of 1(
(28ap28 08, moo@ible frompeaiohi-actiliespdsition wihpattiss gaahoﬁfby vertically

t he tmerF possi bl e distinct output signals iIs
deprssing alglesst portion tqffﬁhﬁclfQYOﬁaD(ég'&a niwher¢inein thecyon-active

o OHROCSUAE ) 0Ll 5 0P St e

VB )k A R AR L B
an( dlectric4ly Jon-dtdte, Tﬁ@e%hhgl |aa{otéle$1ef}{}9@ %cﬁg%o@ﬁl%% d kst active

to claimi6, further conpri sing exact
positmnt cwm:@ploydmgntoc onelwétthagwitohds (zte’r]tm“s; 1462) 140??01518mg in an
gui.de menber (42) having two gui de grooves (72,
elfiﬁ@i‘%@b’d?’éﬁtaé% g sccoadmcsivh mosttmwme@oodmgssmpenher one of the

B o P R SR b i
b SRR, o D BN ML oy e

sithillt@le@dablyiifah geitiagly vhisthione of four el ectrlcal
contacts (78, 80, 82,” 84).18. The cellular telephone

14( 20) ad“heraéﬂlngartteletphanmm ad/m@dlﬁgrtotélan&tlgm\xﬂferﬁﬁcthe key cap
ch (40", 40") passes through the grooves (72,

(Z%f 1%89 isskerigontally gmpte@en@anr twel 2yutaakdy \mqrfmldmlﬂdﬂedlrectlons to

of the. at |east one of the switches (40", 40")
fo%ﬁ%aqtgoplﬁmgpect“ cal abutnment with a given

P o ) B B R o
comBendtRnl &1t 21 \t'e?f E8EE c)n ah& %[)[?zh{c}g?ltd? aff 1% g})gl%bn of the key

wher ei n the ey cap (128 cou
cap: €28,r 8)ya kpedfiedigiee bmpm Isizgn)ap ef @xectawme b?é?bl@](ﬁéﬂnct output
accordin

20. The cellul ar tel ephone ( oclaiml

signaksrie iontruited Siyrthe enultifunction key assembly (26; 126).

16. The cellular telephone (20) according to claim 15, wherein each switch
(40, 40”) comprises a single electrically conducting stem (44) and wherein the
keycap (28) is coupled to the stem (44) of each switch (40, 40™).

17. The cellular telephone (20) according to claim 16, further comprising
exactly two electrically non-conducting guide members (42), each guide member
(42) having two guide grooves (72, 74) perpendicular to each other forming a cross-
shaped aperture, each end of the two guide grooves (72, 74) being provided with an
electrical contact (78, 80, 82, 84), a given contact position being obtained when a

part of the at least one of the switches (40°, 40”) is in electrical contact with one of

four electrical contacts (78, 80, 82, 84).
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stem (144) passes through a single cross-shaped _

aperture in a single electrically nonconducting guide
worenwber97(dl42), the aperture conprising two threChHQodsnyo4ss

gui de grooves (172, 174) perpendicular to each, wth

el ectrical contacts (178, 18Q, 182, 184) being | ocated

at each end of each guide gr@@ve (172, 174), there

being in all four electrical contacts (178, 180, 182,

1850 T St SOV |90, OB e s of

caghsavitahl €Y y 4@'3) passed dovugh TBe gi@es (92, 74B6Y anZbsociied guide
cel | ul ar tel ephone (20) according to claim12, wherein
memBer(44) agd sehesein thespart of |the st deassrone 6f ot switchec 40°, 40”)

R TR R kTR 2. 5, 5 s e
stem (44) of the at least one of the switches (40°, 40™). . '

19. The cellular telephone (20) according to claim 12, wherein the key cap.
(128) is coupled to a single centrally located electrically conducting stem (144).

20. The cellular telephone (20) according to claim 19, wherein the single
stem (144) passes through a 'single cross-shaped aperture in a single electrically non-
conducting guide member (142), the aperture comprising two throughgoing guide
grooves (172, 174) perpendicular to each, with electrical contacts (178, 180, 182, 184)
being located at each end of each guide groove (172, 174), there being in all four
electrical contacts (178, 180, 182, 184), wherein a .given'contact position is obtained
when the stem (144) is in electrical abutment wifh a given electrical contact (178, 180,
182, 184).

21. The cellular telephone (20) aécording to claim 12, wherein the display
screen (24) is located on a front surface (25) of the césing (22) and the key cap (28;
128) is located on a side surface (37) of the casing (22).



