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WD 2005/ 119718 PCT/ | L2005/ 000488 MUILTI FUNCTI ON KEY
ASSEMBLY FI ELD OF THE | NVENTI ON The present invention
welmbeaotie a nul tifunction key assenbly for apermrzoesooosss
el ectroni c device. 5 BACKGROUND OF THE | NVENTI ON There
I's considerable demand for the mniaturization of

el ectronic devices in general and for cellular

t el ephones in particular. On the other hand, there is
i ncreasing demand for el ectronic devices that include
nore and nore features. Invariably, these demands
result in a reduction in the display area, that is,
the size of 10 the display screen, or of the viewable
area. A major reason for this being the necessity of
mai nt ai ni ng a conventional keypad matrix arrangenent
for inputting data. Although the size and, the
spaci ng of the buttons that forma conventiona

keypad matri x arrangenent are constantly being reduced
as a.result of WJI)%H‘UN(EEIONIKEYMSENSBEYI imt to
their reduction. Mdreover, with small buttons, or 15
cl osely spaced buttons, there is. a'high likelihood of
accidental |y depressing an unintended button which is
adj acent an intended button, or. even sinultaneously
depressing two adj acent buttons thereby providing

fal se i nput data. Moreover, since -2- the buttons are
depressed one by one for each input data, speed of
operationis |imted. U S. Patent. No. 6,441, 753

di scloses a.nmultifunction key assenbly for electronic
devices. The nultifunction key assenbly has a button
menber having an upper contoured surface defining

- FIEDD OBYTHEINVENTIORD in a preferred enbodi ment,
are arranged in a manner consistent with the one

t hr oughilhe pecsieny $nvintion RBAMERS i20RRIH '
with the central key region'r ep?esen{tuﬁlﬁ‘léﬁgﬁg&% %%g%& for an

elggtropi¢ dpWishone keypad and each perineter key region
represents the remaining keys. However, unlike the
conventional keypad matrix the zero, asterisk and

'BREHEGROUND OF THE INVENTION
- There is considerable demand for the miniaturization of electronic

devices in general and for cellular telephones in particular. .On the other hand, there

- 18 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 inputting
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
m?niaturization, 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



sign keys are mssing. An auxiliary button may be
representative of the zero key. Alternatively, each
key region nay serve multiple functions. For exanpl e,
the five key region nmay operate as a conventi onal
zero key upon a double-click2-This option is
suggested, but its inplenentation is not described.
thé’“&@tt%)ﬁ@raré deprAsed 051@‘1) (E}lﬁ’é'ﬁglaéa&lef ut YA d%p@@%%@toﬁ'éﬁﬂmn is
t hrough t he prlnC|pa e of operation an ere
linmveek y tine a zero that has to be entered wll disrupt
the snmpoth flow of data input. It is an object of the

presen?-§. erf’éﬁlﬂi DA 6(514&5'65/3 d@cwﬁqsrmlﬂm&‘feﬂmctmn key assembly for

o T B PR B
ohj ec
t@fgoh't ega%]l?rfﬁge %@g Iﬁ ﬁé{%'bjeag g%fé)%[s 1%h Al & %)réf%rred

entbodimean aee wrhliced e MRBRGCEINBIGABVR thesbfWu%H:nfﬁ'éq(eys of
I NVENTI ON I n accordance with a first aspect of

a ognﬁg@tmnalrte@phonﬁ kchm(bmth thpreeuirdekicyaregibn iéprasdritiong the five
ches electrically

ket Gt AdERBRORO LSRR B gich ReARCEkeE ﬁe&l@nﬁ@preé@ﬁam%remammg
N e —
ﬂgﬁqw%ﬂseeﬁ'etrﬁls%ﬂl% 1AM ag¥liash BfRitoh ri‘.[“?::{g)5 iR Ye ré‘é@ﬂtaﬁ@@ 0? %@ Yero key.

capabl e of sel ect ively dctivatin Wo SW tch
Alteiniativelys eaah eyl regiom siagsetvnanilgply, funwfl@fisﬁ or &:x‘d\@ple the five
2005/ 119718 PCT/1L2005/000488 -3 total of twelve
key, BRgom My PRAIIEHS fbg@lp\(mtl@n@lnmrg kszrupea aodt)pbl@tcémkf Thm option

RUMITNA ree
nuheral é frﬂuﬁﬁ&@éﬁfe?éd’ tl?l’?%gfhotlﬁr f{}]lﬁé p%‘f&lg(?# B¥bperation and

SI ghal s e two sSw

theséfont teaspotiglya zBro thBalub el dHtefddowilk sraps I oMY flow of
be | ocated external to, |ocated in, or
data input.

It is an object of the present invention to provide an improved

- multifunction key assembly for inputting data to an electronic device and an improved

method for mputting 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 a first aspect of the present invention there is
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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partially located in, an electronic device and the
out put signals may be used as input data to the
Wpheotvuiig device. Ceneral ly, the output signggyhdelioooss

be electric signals, which may be transfornmed into

ot her types of signals. In accordance with a preferred
enbodi nent, the key cap is miveable from 10 a

non-active position to an active position. by, K .

ot dfitely k gtion of . the key ..- .. .
cap, wher |'dr%§p¥$eﬁﬂémggﬁﬁjg%§@éls %%‘E.B‘P %’3 UES% ﬁro : éﬂ%]gﬁmctmn
key asiembly eileRcUdistigal bivtpai fsiglﬁlsabﬁngr%tiﬁﬁ@(?] Silkn' Badof the two
active position at |eaSt one of the swtches is In an
switehesis activajed sepamtedy end fdwerdistinet ogtpat $ighals when iy €€ switches
acti.v ositions, a first active position :

ar@@,cpggtﬁgﬁigﬁnﬂbmp@,u%e of the switches being in an

corr esprai At ey AePSBRCTa Seatudt clrmel talngted in, o

parflally [Gaflt il ﬁﬂleleﬁg.eﬁ‘ibsﬁe%c% arfd e Bul t%ﬁg@&t@}{i 33 used as input

position corresponding to the two s
dat tultheeleotrehiy deviceanGeheally, th@Hu‘tpxﬁ&i%iaﬁ ill le Mbdthic signals,

be appreciated that depressing at |east a portion of '
which maybetgnsierstadint ather types ofsignaishi ch is. referred

to herjin as .the vertic direction. 20 Further in .

accor daRREStApTFeVIth apeetemad & IRer; thetkey crpys wyeate from

*he r-%) en f@& ftg’r“ dﬂg i%?lea?ﬁ ?‘gﬁéﬁ%llgg p %\&?H{%ﬁ? glffjli’%s%ﬁ% il legst portion of

_ perpendiict a (ToRS _ art tie.
o ST Nar L At posRRARATLTHOR oy RS HEfically off:

stato andathepms iin ko aetiar position &t l0gdt \whe of thd SeitdtREis MoAd Bcctricélly
East _tgouth and West. The two nutual |y perpendicul ar -

ongstatec tthefss being aoftalnef thner Ztiper pesitioroy| arfitso dctive position
a portion of

ol BEpplfe. 5 SRCor G shAclich Seing i pielemisionly omisetemppsend active
' ' for . .conbi nat i f

PO cne O BB I AR o

angd @sthird @itioé Ebﬁﬁoif @Mrr@s%l@ndﬁg 1 RO BFS Slvitchiseifls Ehﬁlﬂ{aﬂ%usly in
l e distinct outp al's

signal of the twelve possi ut™ sign

anjelectrnallywntsdateby the mul tifunction key assenbly. In
i tohltcith e cpreciated aficdenressing sbléast o cputiion aighe key cap
defiA&Y di!;r&:%olr(.:,e Whift is? Iee!fgrgecf %Ul?érgigl ats?:hé Qgrﬁgztlle 1re?:£i01$ac "

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 petpeﬁdicular .directions 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 ér_e 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,



switch. In accordance with another preferred

enbodi nent, each switch further conprises an

el ectrically non-conducting gui de nenber, the guide
menber having two throughgoi ng gui de grooves

per pendi cul ar to each other formng a cross-shaped
aperture. Typically, each end*of the two gui de grooves
is provided with an electrical contact Since there

a apecifiocdighiiadeogpoosizhap @TP@B MW @poksibRAdRtdlchutput signals is
formng the cross-shaped aperture, there will be four

outprteddydhe mwlisfupetiorf keyrass¢rablyr i cal contacts. A given
cont ac osi&i on i, 'f?gt ai ned when a part of the at

| east cgraangie wi R preferrpd emppdispent ceach spiitchegmprises a
;WM j ' . d it
sIL I BLNET S RRATRE Bt 0 864 g IR B SR0RRRTB B bom of cach

swiighses t hrough the grooves of an associ ated gui de
menber and the part of the at |east one of the
swi t chles agdvirdimdes wiith ehether ipreferrel usmbodinwint,h egate safitch farther
four electrical contacts is the stemof the at |east

- CORREISEY ap [rdecdiipalibh 8en-conducting: awide enambhr, ahs egyidel member having

r r i nent, the k ap is coupled to a
v BEohERnE I B Glves et oa dagh Al iormigs &canms-shaped
apdfyrgccordance with a preferred enbodi ment, the single
stem passes through a single cross-shaped aperture in
a si ngl'ypiedlbg tadhcald of the Bwé giidld Grodigs i Hide1d¥VRES an electrical
the aperture conprising two throughgoi ng gui de grooves
coplaeh sy dhiergr aredvesnghidevgrohves perpendicular dorgaahtathéreforming the
| ocat ed, at each end of each gyi de_groove, there heing
Cf‘?sﬁ'sﬁf‘lére% Mt taee rvlidre KomeRds and Hsaviers fourglgasical contacts. A
: 1S 0bt a enthe stemis .i.n . ..
oot BASbh A obiufld RhaF S B0t hE g Heblbng g kqwitehes is in

eletrRhabaRiingnt WHEaei el 84ABAl donfddp SW tches that are
connected to each other. In accordance with a second

aspect Imnéccohdaneeegith oni prefetiedremidinent, the predv bf egeaswitch
provi di ng one of twelve distinct output

met ﬂgd f.or L .
Passegy Hypugh tergrppeesgf ammassogiatgskguifle magabar sindghe partiafghe at least
ongﬁt it 'e:t,s?vgt%fu'?syoxghﬁ;ﬁ}fs e ggt%lcgl a%%gger:riltswirit oxtlgvgf fsovgr tefetc]:g'iscal contacts is
the stem of the at least one of the switches.

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 other.

In accordance with a second aspect of the present invention, there is
provided a method for providing one of twelve distinct output signals, comprising the

steps of:



connected to each other and coupled to a single key
cap; (b) vertically displacing the key cap froma
non-active position to an active position by
depressing at |east a portion of the key cap, wherein
in the non-active position both switches are in an
electrically off-state and wherein in an active
position at |east one. of tife switches is in an
electrically on-state; and (c) horizontally displacing

@he peyidiag airultifieh @ontieg Ry HrBRIREDEE %ﬁ&hes electrically
directions to one of four contaCt positions, thereby
conngoied ith gachrshesrsad ebuplhé td awshgle kedicsp;i nct  out put

L TG R S—
i o I 1.f.desired t
L ST L NN

swittHes ard iniandlasiatly obfstal and WASRIN il AVARVE BBsitibN &I 1 ast Sne. of
provi ded a cel|lul ar tel ephone conprising: a casing

thesyiichesis i ap glertrizaldy osgtataerd; a di splay screen; and
mul ti.f uncti on key assenbly conprising: two switches .
@) cebiricsiFYY EhmieRipB3REhRukem PRk of achySwlisarerpendioular
. Ly f ST
s A B [ ot BOTLOR, BAEhy B iihe EMAOGE the twelve
distimy loetpkesignap coupled to the two switches, the single

key ca% bei ng capable of selectively activating the
two swiEREdCTeticREYINgPH the sieps of theimethod mayuwstt have to be in

. tal, of.at |.east twel ve possible distinct
QORI Fiuh U Blacf b AR R e miiEnd desired siep (8 ean be
cditikd bdtRedrb eRplBy assenbly, eight distinct output

si gnal s bei ng obt ai ned when each of the two sw tches
i s act Ivated danpamatied vhiad dspentiof dhs preseht fitleptibn, there is

si%a(is é@ﬁn tf]etvvo switches are activated

PIOVIRG & Gelbtiay telephenerompristng: t he di spl ay screen may be
| oc . -fro rface. of the casing and the key
cap gagg]%gg@g{ﬁraaﬂ{sufagl 2 f—%%eég’ of the casing. The

exanpdigpleyedbnriMgs provide the following preferred
advant ages over conventional technol ogies:

a multifunction key assembly comprising;
two switches electrically connected to cach other, each switch being capable of
outputting exactly four distinct output signals when in an electrically on-state;
asingle 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
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 may be located on a front surface of the
casing and the key cap located on a side surface of the casing.
The example embodiments provide the following preferred advantages

over conventional technologies:
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WO 2005/ 119718 PCT/1L2005/000488 -6 It facilitates
the m niaturization of electronic devices in general
w0653l ar telephones in particular. 5 It
t he %?éb.g? | arger display screens. The mul ti fﬁﬂr}’gﬂﬂgﬁowﬁoows
key is operated by a single key cap. The single key
cap maybe operated by the thugb. of one hand of an
operator. 10 The singlé key cap is sinple to operate.
Twel ve di stinct output signals can be obtained by ‘
di spl acing the key cap horizontally in two nutually

' (g ] £ ON I - it .Fast - \Weést)
s e it S e, MiElBhe BBl Jhagencrl' @B celluar
tedégHoneeni partighlens t hereof . 15 CGther advantages of the
present invention are readily apparent to those .
skilled in the art fromthe follow ng figures,
description, and clainms. BRI EF DESCRI PTION OF THE -
Itﬁﬂﬂ%ﬂl&% frger displax pcrgeRfer st andi ng of the present’
i nvention and to show how the sane nmay be carried out
in practice, reference will now be nmade to the

TRE aRifRRNKH %gﬂefh@éi ' iy g 1 is a
per spect i 32195?%{/% f a t%?gﬁlgleg%yléj ar tel ephone with
a multifunction key assenbly according to the present
invention; 25 Fig. 2 is a perspective view of a

The pingledieytaapmaye epssasnd by throdiuinb, eforertuind gf tn optdator.
present invention; Fig. 3 is a partially exploded view
of the multifunction key assenbly nodule of Fig. 2;

h119718.: : 05/000488. <7 Fig. 4.is full]y =
T STRZ AT G i SAnle 4 Gl aioee ot byl mslalstoan be
olthind by displacing the key cap horizontally in two mutually perpendicular
directions (North - South, East - West) in combfnation with depressing the key cap at

three different regions thereof.

Other advantages of the present invention are readﬂy 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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2; Fig. 5is a partially sectioned bottom perspective
view of the nmultifunction key assenbly nodule of Fig.

WO 2805A197186 i s a partially sectioned top perspeghiXBsmno04ss
view of the multifunction key assenbly nodul e of Fig.

2, Fig. 7 is a top viewof the nmultifunction key

assenbly nodule of Fig. 2 with-key cap in a

- non-active position; Fig. 8 is a top view of the

MRigi 4 W8 il iof R i
10 %ap in a%ﬂgﬁ?g%ﬁsﬁggﬁéﬁgﬂt%dﬁﬁyi%Sée%@?/d%g&{ﬂe of Fig.
2yiew of the, multifunction key assenbly nodul e of Fig.
2 with, key cap in a non-active position; Fig. 9Bis a
sitdR @ilsewmfﬁﬁlg’es,ectmh@d battomi perspeeyiva ssewtfythentiti@imetion key

i 2 W.th cap in a first active position; 15
a?‘gfuglblyﬁofigleé’fﬁ%ez’vi ew of the. multifunction key’
a I of . .Fi i t key cap i secon .
ATEVE i PRy ekl Sl elepelfive Vil ot oo Fulifunction key
asstrnbly MoGile @F Fiey; assenbl y nodule of Fig. 2 with key .
caE) in a thi r‘d. active position; Fig. 10 is an.
i Figish isat topeviewed thé naudtifimesish kb asserigaitaile 6f Figh® with key
electrical wiring 20 of the multifunction key
Capdeafmyagtiyeposiiodance with the first enbodi nent; Fig.
1de | § illustrative view of one possible arrangenent -
oFie B8 topiF ol th Frafffiicion keigafiembly madblcont Hays with key
S8 aHInYadi rdance with a second enbodi nent; Fig.
ca?Z s a %ecfﬁ’%ﬁ@ .ﬂt op view of the multifunction key
aBige 9l i areidd! view b BE GRAMATS w'léeg %}&aﬁ i i
embodi ment; 25 Fig. 13 is a t0|g ex IaIcS) e gﬁgt\?v(ﬂ'g? otfrfég.anh
keyeapiit amontastivk pysitisapnbl y nodul e of Fig. 12; and

FLg. g is a bottom exploded view of the nultifunction
k@- ABsisrpigle vaemiiof the mudtifinction ke aag0ably 16Gdie of Fig. 2 with

ke?gfi iy %%sst/a% 0d %gsition;'

Fig. 9C is a side view of the multifunction 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 thé electrical wiring
of the multifunction key assembly in aécdrdance with the first embodiment;

Fig. 11 is an illustrative view of one possible aﬁangement 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 vi_ev(r of the multifunction key assembly module of

Fig. 12.
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-8 DETAI LED DESCRI PTION OF THE | NVENTI ON Attention is

drawn to Fig. .1 showing a typical electronic device
ordance with the present invention.

ﬁgﬁh%{%gﬁﬁg exanpl e of such an electronic \ﬁ'Aé‘cTéuéepsmumss

as illustrated in Fig. 1. is a. cellular telephone The

el ectronic device 20 5 conpri%es a casing 22, a

di spl ay screen 24 on a front surface 25 of the casing

DETAR R DisCRETRINOF FRIRANTI Cop 55 s
| oudspealighatici is v @ga%’%@o“ﬁl@‘aclé@%? %ﬁec%r%n"fw fevice 20 in

auxiliary keys 36. Notic m s I's t
acaondanceivitlathegmypad ifivantionp W ﬁ¢ﬂ1§1rﬂ&i§ei£n]?lfé%f such an elcctronlc

electronlc devi ce 20. Moreover, the multifunction

deise 235 ilgsizatedria Rigetdna dehivtanttelophose. 10 hmﬁid:‘ctronlc devme 20

snal.l er t Con entional keypad and therefore nmay

C%IEPB%%?@( i 205 s RIS Seuoah 24 On R Face St hesasme 22, &

HOEIn Y st i BPboBthue® pifl* B diresoi ey ention baving a key
céiﬁZSt@@dlﬁEiﬂeikreﬁglﬂn gntéaﬁ)}%s@z 2 pc?gﬁyﬁéﬁe% @%ﬁxﬁ&y keys 36.

the front surface 25. for the screen

I\bmmbly missing id thelbenventiohslukeipad rfoke%p 8€ datsy t eheC 8Rctronic
incorporated in the electronic device 20 as an

dq‘,‘meeéq) aMerseven Her woltifunetian keyngsstmblyn?6iof thepresertsinvention i is
du and conyen tly inserted and renpved
Bk FEP&%‘E#@B ‘#1%9?1?’%1&10“?1\22 Wﬂta}nﬂdhemfm may beposuiopeg within

- eIl AR i BB, Fph e 0 1R kb ff 287 dbiehon  side

conveni ence

suffite BTS 8fTleY cAfing 22t Qtetﬁeoél@b@ém@ c%é?ﬂ:‘él 0 "\fhleJr'TebPefreeing the great

descri bed. This has no limting effect” dn

- mdjesity ofxpacaiobthet feentmuifatd 2 R5ridendissity 26reas 28 ého% /in Fig. 1.

but merely serves to restrict the description to th

f eatur élglednumfenctmn ket asscmbbn26 egn desaotripgra?éd in the e]ectromc
mthe description features of the

t her excludl r.o
deyjicg c%e‘f %‘n%m&%&}fﬁ @Wﬁ e Hmeayst mpapfaoaed apa separate module
RO M) EACLSNARY B85 e, ERS mulitmcronkey
SRRV IZ61GR the faS ofli pr
asi nvegtl o;i]ﬁ fe ﬂgggxl E)f gnfnog % %fﬁd%rt(?ﬁ ﬁlg 2 %‘E?Q: onvenience of
illhsseation ond the woultifirictibe ke as@mbly 26 1ﬁ|tﬁé tfbhﬁ %|f|aYmodule will be
non- conduct i ng gui de nenbers 42.” Each switch
degerihnd; sEhisdinsene dimriting | effect on tihctdlescglpettoarmﬂme inaltlfnmctmn key

ce
| onqgi t.pudinal axi,s A definin alonltudlnal direction
as r@ﬁggmq Cweyfgy sgrves 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 electricalty 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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novabl e gui de cylinder 46 in which one end of the stem
44 is retained and a fixed guide cylinder 48 in which
woeoosnyshs e gui de cylinder. 46 is |ongitudina Yoo
2005/ 119718 PCT/ | L2005/ 000488 -9 di spl aceabl petnifbsionnss
Protruding froma | ower end 50 of the fixed guide
cylinder 48 are two. electri-cally conducting | eads 52.

It will be appreciated that if the nultifunction key

; [Sq: at e but.is : -
ARRERTL PRoh Rt froh S RPN STEL MG Y e finder 48 are o
lebrRgNp i . ' i ifuncti
Loy o B O, 1L 60 SppReRledipdt itthe Bifyncton key
assembiy2@ B oft atdeparateanbdulabat Wenipordtd iBaROBWIrdER ddice 20 as
and an associ at ed gui de. nenber 42 is |ocated in a o
ar eeak parttheraof; then thesiuging RS ofithe mpltifinotien key emefbly 26 will

b%@%%&a@%*éésfn%ﬁéééﬁésw%%%g?%ﬁ&%hﬁ?sw ‘oh 48“23% st |

I [ ' . [ ' 4, €.

cop 26 BRI AER P& Bulet S S B isdetetEin Sichamber
54 ifi td RARIMEIE hfn @R bWt ﬂﬁﬁfcﬁl Agivuseche' i&@ér%%d%a&f the fixed

or elliptical shape having a |ong mensi on

guid¢ cylindgr 48] thagby wopprating Riesswitobi40 4pirse YorpARdAR] foF¥& applied
push buttons 62 project fromthe upper surface 58 of

totthe stexy 44aby 25 key eapi28of Tl ek egp C8phaSopridsatg upsper aatl lower -

e treg%t#(gs 9 the | ong dinmension D of the key -cap 28.
CEORTt TOAD agpeRt flongatrdyaral wr sllipticel shaps Bwing a long

AifleRbiB D Lk AColBR Ry L9 s KEK o3 98 1o el urons 62

- prgfeci 6! B YiphitiiBlce 381 oY the h’éﬁ gae;ffg gPEn‘dse o kbf @fqﬁﬂg, that s,

I stal the novabl e guide cy 'S retalrne

 atlentremBifespefahe ighg dinicnsioh B ofthé Ry b%;ﬁ!zsp R ldiHoRN WS opposing

protruding fromthe | ower surface 60 of the key cap
clargatsd; projacyions bé prajectofipmsthe gippes burtfattet 88) eiendinpeadiboent long

nechani.cal conpecting the key cap 28 to the. .
edigs BRRE Tty S EROn Gupite HaRtAE hedongisidind) axis L. The end of

<SSR AR ERUEE gl RGP b b

I ovAiddis ' n
SR 8l cyfihalieal f2R0G0h 70 BBhEREBARASE It urtfte BPSE the koy
cap @Badirgtly below a8 Sppodifigiphsh BArHR 62 Ak leBhetfi i
I?i X the gri ent at ??goc;fgtpt?g gui de @rogv sm"732,_ 7%.@15% e ecting
theskayrpap280b theswitehwisdbh 40 passes through the ‘gui de
grooves 72, ‘ o '

Each guide member 42 has two throughgoing guide grooves 7-2; 74
perpendicular to each other forming a cross-shaped aperture. The guide member 42 is
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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25 74 of an associ ated gui de nenber 42 so that the

gui de nmenber 42 is | ocated between the novabl e guide
Wl 6 and the key cap 28. The end of ea

44 d‘liygftig?gt he novabl e guide cylinder 46 prot %bolzﬁ‘iwsmomss
beyond a top surface 77 of the housing 38 and the

| ower surface 60 of the key cap 28 is adjacent and
opposite the top surface. Generally, the top surface

T A LR —
i e élé&fdﬂ?& deviRE YD s aﬁ"?}g@éﬁﬁ p %ES% Fi]éggttb% ﬁ(?pcs f ke')(l be part

assenbly 26 1s 1 ncorpor

oZ thesextermal RirRgE af tHeatakin ?W(ﬁcﬁw efeb@bnit MBvicerosur f ac e
will be part of the external surface of the casing 22

- of the élnecxfrﬂm gmddegwomsm of@aehqfuiddmegiberld?2 64 glpied with the

72 ofe menber. 42 is aligned with the 5
gyt Pﬁlélo ¢ ;ke}sﬁapﬂé gy wighpe 2eferrad tovbeteitbes the longitudinal

g[rﬁlf oty I8 R ol e °a%@%a§4e93440?9&5&g@a$ aieniber 42 s
PEPERTEE LS e 108 @ﬁiﬁ‘%}%ﬁf 8 K3 tab PRI 1R o horein

ai ﬂﬁ ttananerge gﬁﬁe%wt)&% K(ORY ndebf the Qor?g;ﬁiﬁnﬁi aﬁt'.l‘ ﬁ'ansverse grooves

i tudi nal ransver se grooves
1ar¢ ekttrcehcadacts 78, 88082,884. @bnsé?zpreﬁﬂgl&hid M thdrk are four

fg L there are four 10 el ectrical contacts 78, 80,
elgotrical, contacss i 78 &9, B2; 84t assogjalied evigh by guidsf groauts gﬂleakeh gu:de

DT 42’ e o lebpled i ooreondathind and faurth egttrigal contacts 78,

89%4'5&&10%13& will deseri bed in greater detail
bel 0w, the key cap 28 can be noved in vari ous

directiqg Wln)deMeﬂllﬂ%r@d%eredétﬁ! B@fovJ aﬁ @ag 2% &Ebe moved in

general, an external force is 15 ap
variqus 2lireotionsby peplyingranpbaerinabfoacé fuith Iﬁ)@eﬁét@l dARRKternal force is

rface 58 of the key cap 28, or on one of the push
Hﬂl;‘ﬁidﬂ dheskey pap ?-&é’ﬁ as epesatoriplacingsd ﬂ’glmlhen kreeyuppeasusBee 58 of

oy S5 A s ot B e 'buépr_u? K22 M naherclepoesing the key
ag)' PLAS B&glatcgfgr OV ertRR F}gfbrye%gél%% & qr% P}]@% IqHéin}Hlﬁ‘aﬁ dflirectlon_

orce In ectron
of the giitdiésntl, of disphitingthek S GDLREA0" i i
addi ti on, 20 botg verti ca‘laybfpd WOI‘I zon%ﬁl& Pgﬁgglyngaa force in a
ditrstiap meqmndmutarltbalmmglmdm'ﬁhdarsdtﬁﬂisoﬂﬁe Indtches 40. In addition,
Q!ﬂefe[abl y. resilient to allow sufficient horizontal
bath grtical avdh hogrontaleforesy conbeoapplied simultaneously. The stems 44 are

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

If no vertical force is applxed to the key cap 28, then the key cap 28 is sald
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 o 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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If no vertical force is applied to the key cap 28,

then the key cap 28 is said to be in a non-active
wWoaves/119Mis no external force at all is appliedpqrt RBso004ss
key cap 28, then the key cap 28 is said to be inits

rest position. 25 Since the stens 44 are constrained

to nove in the guide grooves 112, 74, the horizontal

di spl acenment of the key cap 28 is constrained to nove- :
| ongi t ug,gad, Y, | 0 :
roverent " or PRa Bihs 86 SRSHEURRLY ALRBLEEREANONRE Secessary,the
SUpEOTS pitss 86 gidi idaregibAAY ehe kéy cdf 28/8SROREE ¥&litlon (Migs. 8 ai

ot her words, the key %ap 28ycaﬁ be displgcédOnt & SandQAQ

afier haxing heen displatced and theadrtyrnpeforenisi remlozed.di TRE bipspost pins 86

hV\lD 2005/.119718 . PCT/ | L2005/ 000488 -11 Two support. pins
ave oucy profrueigns KBt cmgnenh and dleb suifatey Heaketheaother end. The

rt pins,86 ai.d in restorin e key cap 28
sirort BHPRE ke BetlB Hcdiion.S? iy B Rue 38 fnd Alaiaedy means of
hEsan lgy,'-@éy -ef gk, [ mwved. The :
§uppgrt pi%%%%éaﬂg%g%ﬁf@% E?lgﬂ@gis\dﬁg&g nasfg%?i%&m contgct
withdhe fidt durfices90./Eieacon®] prothusforR88aHre RGivedhf cdnical indents 96
.supﬁ)rt pins 86 are located in cavities 92 in the
inifhe dowey sBefaon60 of thetiieyzad 28y means of  helical springs

94 | oc din the cavities 92 bel ow the support pins

86 and YRR tistksatcapwd is displaced yertinally by slepeBsing it it is displaced
i ndent s

SR RO B SR, S IRICH h ASE Soin,

Théze ke VR GRLY pBife PESS S -
6 ks B ol BRAREE R bRl pRBFPER" DB csined
byf disptecing @rfirsréridvef the key t428 Vértidally? Mat id, 9y%pﬁ:%§i_ng% first of the
position. There are precisely three actiVve positrons.
pushfhutions £ ispethpbonly te §teing44 AB)ipled tobthai sl pusly button 62' is
lacing.a first end of the key cap 28 vertically,

diﬁdifiréfedi ertigally fhereby sharging the electsicak state qfitbe of ghe first switch 40°
fril e TE AR (ERinlpal PoBeeBis S 1 b Onrebte (Gfectrialy fRndicting).
A e e BB B A ol
cndpiiekey 9 S\esmalionsmte et SO paH Bty o o
thas .ty he stom 4'couplad tofthe kecondypush bufBn \G2't Iscdikpliced vertically

that is,, by depressing the second push button 62" so
thqrg%f changing the echgmalmtatm%ﬂ@wftthe sdvond ewitohl 46¢/sfiom an off-state

to B bh a8 2A thitd g&t%?e'ﬁ&s?t?onv&r ié.l 9535' ils%btained 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 beth 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 vertica]ly, an output signal can be obtained by moving the key cap 28 to 5
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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"“contact posit

thereby changing the electrical state of the of the
second switch 40" froman off-state 20 to an on-state.
wobls tive position (Fig. 9D) is obtained

di spl gg?ﬁg the whole of the key cap 28 verti ci%%ﬁfllﬁ;.’zoosmomss
that is, by depressing the upper surface 58 of the key
cap 28 at a |ocation between,the two push buttons 62

so. that both stens 44 are displaced vertically

th{ere% changing the electrical state of both switches
theoTour slectmcalt 481 80, 8% %hofithe guidzsgrbves 72034 key distinct

ol B R s S B e o e o
. iaa th . anti |
paXeicalal 8bniditt oéﬁtl.&g-ﬁ“hi ?h‘%( :éf%ﬂ;@?eéi\zl i:aéjgg:/t?orng? §|5 n#e%ge flh cprevent the

opergtoc’a thuitfdh ifdni Bigprdhy Mhen Qﬁ?ﬂ%ﬁ@)ﬂﬁ'l{e&‘?ﬂtagm?ﬁizomagly and when

it horizontally either |on y O

di spl aci Sgg _
theropamyerssbinnbuisat & locatien bétereed the twhapushbutdnp st of
contact with one

the swij.ch 40, cones into electrical { |
of WD 2%68? i"ﬂ?f@ theee actpeoppsitiosa®ig.- 9B, Fige 9Coand Fig. 9D) and
i . ts 78 ..80, 82, .84 -of t id .
R SEhk Bhobalk R Sedfiaiio T 56 Soob el S8

- cltictE B8NS, i8aqtd Bl OF 1del9L ﬁ%@ﬁgtcéeqt%lgt gsgéhzlgst LA bR aiBed. As a

.particular cont'act position.
n@r-bindirtg erample, Seriev ol BHGVLE Nihebd GweRREHALALE Dulifit s

fromsli p8i ng when di spl aci ng tﬁe ke;? cap 28&t %u{ﬂﬁ%'@gnals to
repessenidhe AP mpmenals un3, 4 5t 6,67, BpBy Gitnd tiee fulotibns "Tleat" #nd "back
I oqath&g bet ween t he two, push buttons 62. Since there :
SPAPe - ¢ Hhieh pegticplar combinatiess ofjagtive positipps andcantdctrpagitions are

o Rbreselit ISP R BBl B i Bhdiee Cantmapa binding

I rst,

exafhpl&Qhe &ir Gifput ForaN gﬂ.r tﬁéngﬁ’@fﬂs‘al db S LEY c%ﬁrﬂ#éa first set of

signal s can b(? obt ai ne non-bi’ndi ng ‘exanp
st chomen gl g o i g o s,
segondy thigd and) fousth ¢antant ipositions; respettivaly the fokr owpwcsignals for the
g o B et BrideHRRE B(peuend s o i e bs oblaRed,using the
s A Ra T PP Wi 4h T, Sd i fourth contac

- pogitioBs,a8shedtivalef hnd i @uf 'bﬁ%ht Sighal®ffor ﬁl\éttﬁjzﬁhigné%é)ﬁ? 9, and the

obtai ned using the first activeé position
twal Bugtions Aclead énd é'back1§pmﬂ;0dik£ﬁniﬁ%iaf thiad Gef 087dufputs, may be
contact positjons, respectively; the four output
obgangﬁ\r%ng the thigd 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 multifinction 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, third 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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nunerals 5, 6, 7 and 8, defining a second set of

out puts, may be obtained using the second active
wosndsiagrigFig. 9C) along with the first, secopg Hiﬂ)iﬂﬁfﬁiomss
and fourth contact positions, respectively; angt e

four output signals for the t wo numerals 9, 0, and the
two functions "clear" and "hagk' space", defining a

third set of outputs, my be 20 obt ai ned usi ng the
siti.on (Fig. Ion with the first,

t hi,rd tiye
meghsy %5( Fpap P LB o BB TS OB bird and fourth contact

PSR Sh 8, PEE  RRPESEp  B oon

atthve siﬁéﬂlzﬁ@d Wbfel S Q83140 AP

respgd::t [ veS gui é’e rre::%(ers Bgﬁctltl%?c)V\llﬁ%s easR g{ “ﬁﬂldthgﬁbtﬁmn m

agnordaricanith tive &eynpls gbreal abo6, thbmlﬁ@tmi@ialt dér thBGwumeral 1, from
put signals nentioned above The stens 44 are -

they Gt st qwmvenaw@lmﬂﬁ@a the @ngmbmaltmcfbxbm @, that i is,

SRYELE B SRR VR G e S e,
f

SIRhAELS K510 SR 6 R G 8. B8 00 0 B S8y,

odtptssigna oot minkrals,
7115 83 82, 84 rers]oe?(:ji“\}et{1 o SeddRd e 61 bhibits, B tymbolically

b)t tth& @menaam 2009/ (19, 7that BCTHe $52008 /6K H8fon 53" riedepressed, so

For illustrative purposes, the first, second,

‘mﬁfrﬁqcﬁn‘éﬁ‘d‘tﬁlé AP s ian qesstatp @sishpwndn Fig. OQ enbthedkeyycap 28 is in

I |11 ectivel and the first
thg st s Psitan, gt rébteﬁ@ndevre@%agegl fomoe hird set of
: 4

°‘§%%‘§?%’§E% DOR iRl 40 Bobyd B ARSEN 0 by buttons 62
hasegotle Bgiredshe, a3 5MIwl foMBprtdiand

out putes ercsa Sgl ven syrrbglillF%:aI%Ig bff/brt he oérrg? ngﬁauﬂlgﬂa} for the
numexdl) 9-is given symbtadlicaly by theeconbinatiqu@Xby wtAXe) 68). i S '

depressed, ;so that the first switch 40" is in an

on-sta B ordes to ot other Figgalsomichrag leters loé shecalphatst, ithe key ‘cap
25 ke PSR P 1 bbb RESAS aboe

AR, 3 8 BYRORLAIL A B RSB e,

larde prrmaeof irformdtiont fdh as HuARREaIS VY'c&&Q $Anbdls, ﬂlﬁ%tﬁﬂ)s, etc. can be

on-state, as shown in Fig. 9C and t he "keycap 2

.OutnmaedlfrcsmtlmanuhxfunqtmmkkayassemMyaﬁder to obtain an

output signal fromthe third set of output signals,
bot h sth pegeadango Wiﬂlx@etﬁi\:»b@nbﬁdlmcn@ described abovesteatls of the two

swhghdl & 44 19193 g Weh?43 ana 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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have to be depressed, as shown in Fig. 9D. For exanple
the output signal for the numeral 9 is given

Wy aaslieas | y by the combination (IXb) + (1Xc) pE 005/000488
15 In order to output other signals, such as letters

of the al phabet, the key cap 28 may be .
"doubl e-clicked". before it .ijg-di splaced in the manner
descri bed above. Alternatively, one or nore of the

Y ol el S Sl e ptesed oo
i140RS. d..f h

1R 1o U e 18t SPREE su HPUC R SRS 7 170

Cohgdubhfy, tRefaOHE Wt AlESGi &S&d@&%m&afigg?ggpg gsi,V\ﬁm. The

swi tches 40 has a stem 44 and an associ a gui
steen(idd) passesshiongh itiencross-shagedeapeptifey @nd esgive® thbacOposition is

the first enbodinent, the stens 44 and gui de nenbers :
oltaingd svhanelpgistesa (144)ds de electricababitmenhwithaugiven eleztrical contact

L L LVt h f to Fig. 11, i d
R 18018 enboci ment of a 95 mul ti-function key <
bl : j at ed i d e
renber Vi3 efertitetetig AL TR SRR Sl fne end of
thei S s@H 144, " PRER s ddhriral§ 18t Plvith thShecPR) \ﬂf:?/éé‘ytcﬁﬁ 928. Asin

140 (140", 140"). The steim 144 1s el ectrica

thgr ase dddhelfisgembodinene, thefkeyheap £281%ad 32pdif of Pebhbuttons 162",
switch 140.- As with the first embodi nent, the guide _
16 bdhe ofher end of thet sternal 44yisraffixed ol aclléxigledrodding snember 198,

I oss- shaped aperture conprising two, WO 2005/ 119718 .
W&@?‘/‘E‘E&Bﬁ 572%60&’8 gxample, ngrl&l!i)gﬁg%h% oldinermembst |28 isjtpoated in a

LSO, M SR r o AL R P b e 12

o i 100 ORIy RIS Gl i

108) epro&tidinig  frérh) tipakses $ile MOBNof Reslidifs n&libhet0, are slidingly
aperture, and a given contact position is 5 obtained

regpized.tFhe diding (ember 130 has elengitidiml gedovt 1 tin idstupper side 114
mrg‘li—’z%gﬂéﬁlewlg}? %itﬁ%gt I}g %Iﬁé? 87@;1121%’89 gti%ei lgﬁt (t]f the key cap
1EEAF, Sty RE BRS¢ Birch oSl BB 7 900 sommsise s wver
cd&oﬂgﬂg %‘f@%%‘a %’u@ﬁ%ﬁ E:Jt)%zﬁén%QGL[@@ that e SH¥IE APin e oftstate
(electrically non-conducting) when a gap exists between the uppef and lower
components 140U, 140L and in an on-state (electrically conducting) when upper a:ﬁd
lower components 140U, 140L contact each other. _ B

The fwelve 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,



10 162". The other end of the stem 144 is affixed to a
flexi ble hol ding nenber 198, which may be nmade, for
woanmray71ef rubber. The hol di ng nmenber 198 is

in a base nenber 100, which ig turn is Iocatég In&@%gm&w
housi ng 138. The gui de nenber 142 has two transverse
grooves 102, in its upper si-dg.104 in which two
transverse rails 106, protruding fromthe |ower side

: tl%lg ?s(égf\cygg _s%giigﬂyﬁyggx%;@%g{mtﬁglﬁgi gFIE(T]g ng&faam the other eleven
PRSI oS 8L S W 0 iy bodimens

sur f aceAlthOugh tidprekent ifidentiohA8as! teehl dedbrdVto £E&MR Uegree of
Each switch 140 (140', 140") conprise an upper :
padicplarint it steulde anderamodcthap omeious Id@atioe  mdhtmodifications
e‘@ﬁht&swit h is in.an off-state (electrically | .
CRYH- 2% WHEPut Aeppring Jporaxthst scope tafetdn inMentiqrpes hereinafter

R8T i 35 22 AR e
cél %né.“HéJweéléiQitl ﬁﬁf‘B@ﬁﬁopr%@ﬁth(Pﬁxﬁfgqﬁ] ;%E%ntt Y hion is also

di stinct output signals are obtalned |

- amenabilé enotheplik& electraaaidiioes126 of the second

enbodi ment, by applying the same set of operations. to
the key cap 128 as described for the first
enbodi ment. For exanple, by depressing the 25 first
push button 162" (see Fig. 9B with respect to
pushbutton 62'), so that the upper and | ower
conmponents 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 out put signal for the nuneral 1 is obtained. As.
with the first enbodi nent, WO 2005/119718 :
PCTI 1 L2005/ 000488 -15 this is given synbolically by
the conbination (1 Xb) + (1). Simlarly, the other
el even distinct output signals are obtained as
descri bed above.for the first enbodi ment. Although
the present invention has been described to a certain
~degree of particularity, it should be understood that
various alterations and nodifications 5 could be nade
wi t hout departing fromthe scope of the invention as
hereinafter clainmed. In particular, the present
i nvention has been described with reference to a



cellul ar tel ephone. However, it will be appreciated
that the present invention is also anenable to other
i ke el ectronic devices. -16- CLAIMS. 1. A

mul ti function key assenbly conprising: two swtches
electrically connected to eddéh other, each swtch

ng': ng_ capable of giving rise to exactly four distinct

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
t fomarin fusletion dietyrasse s catgrisimg:  si mul t aneousl y,
whereby, a total of twelve possible distinct output ]
stgpafiitc ahectrigallyit cerngatedn toheaely| oiheon @acbnswitgh being
assenbl y,. ei ght distinct output .. signals being .
oAAENG BT BINE 556 1 CKREIY VIBUE disER Otk siEmaks athen in an
S VA1 our distinct output signals when the
t@\/\l%@fg\;?éa?lb/h%rgggrté activated simultaneously. 2. The
I dlnedy @ApKe st GhE! Ghel i
V\,he!reén t He kgy cz}gééﬁgb{r%vgggl%e&%ﬁf ghﬁosﬁbgllgt #% cap being
peapabloroft eeleotiasly wetivaghy i B BY¥oVekitcEad |either separately or
depressing at | east a portion of the key cap, wherein
i simulaneonslyc twherebpas tatabof hotehves pobsibks distinct udput signals
el ec{)ri cally off-state and wherein in an active

Pt be entmtiadetiom Hiremaltifunstioni keyhassembli/neight distinct output

SUEFG' SR AT et " 8 T ot Vet S
' 1e. of th it ing i .

CRERERBEN AN th it SOGuR iBSaE WBE e ton switches are

Rt VasRP St Neadeduke ot her one of the sw tches being
inan electrically~”on-state and a third active

position corresponding to the two switches being
simultaneously in an electrically on-state. 3. The

~ rilihe infultifinidionkkyy assanblyyacoedingi tegclaimc] aiviesdin the key cap

wherein the key cap is horizontally displaceable in
tipgnaveakle | joper pomdactiveapositionctol amsictive daitiomn diyt wertically
p&)si tions. . .. .
epressing at least a portion of the key cap, wherein in the non-active
position both switches are in an electrically off-state and wherein in an
active position at least one of the switches is in an electrically on-state,
there being a total of three active positions, a first active position
corresponding to one of the switches being in an electrically on-state, a
second active position corresponding to the other one of the switches being
in an electrically on-state and a third active position corresponding to the

two switches being simultaneously in an electrically on-state.

- The multifunction key assembly according to claim 2, wherein the key cap

is horizontally displaceable in two mutually perpendicular directions to

four contact positions.

'The multifunction key assembly according to claim 3, wherein for each

combination of a given contact position and a particular active position of



4. The multifunction key assenbly according to claim
3, wherein for each conbination of a given contact
position and a particular active position of - 17 the
key cap, a specific distinct_Pygput signal of the
twel ve possible distinct output signals is outputted
T ot e B o ewit o7 (hS ¥elve pogsible distinct
woetpeit 8igreathissouthatted bentheimekifansiiogkeyekeshblgal |y
conducting stem and wherein the keycap 1s coupled to
the stem of each switch. 6. The nultifunction key

enbl y. according to c]Jaim5, wherein each switch )
?@ﬁs.mg RefiQn KeY assambly srserdmgdiocelping 49 wheseimeeashrswitch

r PSS IRt E colhuc R aa R Rifkjel the keycap is

Ck edh Qﬁgsmﬁlc%géa\%\;ﬁmgphend of the two guide

grooves @el ng provi an electrical contact, a
gi ven contact position being obtained when a part of
the at | east one of the switches is in electrical

abhe mevltifundtion keyavemblyenicordialg tolaiag 5, wherdid@each switch
mul tifunction key assenbly according to claim 6,

vernpriges ae elactricaly nencionsiucting mads axmbery tdghgtite member
roqves of ~an assaqci ated gui de nenber and wherein the

yingdwo draueghgqing sroqves paipendisalanito each other

A s AL, 08, S Bl R b orcs v
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8 givesr eleotridaé cehmagt.e st em passes through a single
cross-shaped aperture in a single electrically

non- conducti ng gui de nenber, the aperture conprising

tmg t hr ough oing gui de grooves perpendicul ar to each,

w e maladingtion key psssmblyssicardingdatodaim 61 whartindhe stefm of

eac uide groove, there being in all four electrical

cfiﬂ’??lasg’f %&1 p ﬁéﬁwugﬂgﬁﬂ_@ &ﬁ%‘é%t aE 20 g8%0aidted guade member and

APhateif ghé’"Bgﬁ Jrftfie 3t RSt Snd of %lllee g\tzvﬁtlcﬁgsl which is in electrical
abutment with one of four electrical contacts is the stem of the at least one

of the switches.

The multifunction key assembly according to claim 4, wherein the key cap

is coupled to a single centrally located electrically conducting stem.

The multifunction key assembly according to claim 8, wherein 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.



10.

11.

12.

abutnment with a given electrical contact. -18- 10. The
mul tifunction key assenbly according to claim1,
wherein there are exactly two switches that are
connected to each other. 11. A nethod for providing
one of twelve distinct ou:rﬁ%t signals conprising the
steps of (a) providing a mil°tT1 functi on key assenbly
conprising two switches electrically connected to
each other and coupled to a single key cap; (b)

v&hei altifinetish! 168} ASsdhiBhk 8¥ciamhgd 1@ BIAM AN RREIYE there are
position to an actfi-ve position by depressing at | east
aeyantty two stvitches ket ataponnbetedito ench bigernon- active
position both swtches are in an electrically
off-state and wherein in an active position at |east

one of.t swtches is in,an electrically on-state; o
a‘%dn{eélj‘o‘liﬂ Jor Do ng amespf Avehy distingbpuiay signalsecainprising

t Iy perpendicular directions to one of four
c@%t%%ﬁyggsiti ons, thereby providing the one of the

: @L‘éﬁgfﬂv%&fn b iRt Eleg ' zhsé%rl@r gc%:allﬁ}rigiﬁlgt g switches

ne comprising. a casin

seletatsly conrofd RYeatd! GRRY aﬁ@@oﬁgl@d' thi éiﬁg}é'y}&%/ K&y,

assenbl y conprising: two sw tches electrica
cd)nextieally displadingtthe keyemphfrom 4 alonbaitvg @A 8o @h active
en

outputting exactly four distinct output signals wh
i posifion|bacdepresting ap heast atportiansifrihe delyeyaps avhareirpirethe non-

to the twa switches, the single key cap being capable
ofCtyid B‘Bﬁlp%\%f’ﬂééwlmrﬁg etinen ohscligallyhesf-staterand wherein in
S rat el r siyultaneo , reby.a total of at
| %gg?tal}’%@ﬁ%@%%%fgéﬁ%ow o isfh% Svitshenas in Agrelectricallyyen-state;
géﬁcputted fromthe nmultifunction key assenbly, eight
Istinct output signals being obtai ned when each of

t(Rg HerioMmdIGesis | VAL ey Separ atel v ande f
19, IR ALY SR AE] XBE ke, SRR ahel h G LAYE mutually
perpendicular directions to one of four contact positions, thereby providing

the one of the twelve distinct output signals.

A cellular telephone comprising:

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 separately or
simultaneously, whereby a total of at least twelve possible distinct output
signals can be outputted from the multifunction key assembly, eight distinct
oufput signals being obtained when each of the two switches is activated

separately and four distinct output signals when the two switches are



13.

14.

15.

16.

17.

19- activated sinultaneously. 13. The cellul ar

t el ephone according to claim 12, wherein the key cap
is mnoveable froma non-active position to an active
position by vertically dgzqu_ssi ng at |l east a portion
of the key cap, wherein in'the non-active position
both switches are in an electrically off-state and
wherein in an active position at |east one of the
sactivited simultanesustyectrically on-state, there being
a total of three active positions, a first active
position corresponding to one of the swtches being

ctrl ally on-state, a second active position
cih %@bﬁax g %Oﬂﬁeamémgom@ Jaimhé2 swiharhiss theiley cap is

BoRRafls B & ooty BORKN idsneartiva ?p?sém gy vericall
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kﬁdmﬁ@ﬁ béth §W[tbﬁé’éﬂta?é li é?ﬂ Pécﬁ‘ﬁ@él S ff! @ wi?e!rleﬁﬁ in an

per pendi cul ar directions to four ontac pos ions.

1activehposieionustaledse loghon ehe eodichicsdstia gh %lé@tﬁéally on-state,
wherein for each conbi nation of a given contact

pbere i ogingnd sotahr of cthree autiviev ogitforts, on Gistt Aetikeyposition

pecific distjnct output signal of the twelve
p‘Efg%‘?ﬂﬂoé‘%%ﬂ&ttﬁ) rﬂ,rte oltthatsveitehes) beingsimanpelecettably ohstate, a
mul tifunction %’/ assenbl 16. The cel | ul ar tel ephone

2 COPHiash Ve POStUpHEQEresppriding fo dhe Rtlast qnanof thenswitelaes being
t d wh
Speaf et Ay gl af ) tf%che 96 st CoReSachdifg do the

h
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nmenber, the guide nenber having two throughgoing
gui de ]grooves per pendi cul ar to each other formng a

cThﬁ;se tlap teleplpend acerdigcto daindf3, weereiothgdidlecap is
ropves be| ng_-20- provided with an el ectri cal

zantal jadgﬁplweabdmxram/o pustinaily pepesndicalar direetions to four

contact positions.

The cellular telephone according to claim 14, wherein for each combination
of a given contact position and a particular active position of the key cap, a

specific distinct output signal of the twelve possible distinct output signals

is outputted by the multifunction key assembly.

The cellular telephone according to claim 12, wherein each switch

comprises a single electrically conducting stem and wherein the keycap is

coupled to the stem of each switch.

The cellular telephone according to claim 16, wherein each switch
comprises an electrically non-conducting guide member, the guide member
having two throughgoing guide grooves perpendicular to each other

forming a cross-shaped aperture, each end of the two guide grooves being



18.

19.

20.

21.

when a part of the at |east one of the switches is in
el ectrical abutnment with a given electrical contact.
18. The cellul ar tel ephone according to claim 17,
wherein the stem of each switch passes through the
grooves of an associ ated gui de nmenber and wherein the
part of the at | east one of the switches which is in
el ectrical abutment with a given electrical contact
is the stemof the at |eastpane of the switches. 19.
The cel lul ar tel ephone according to claim12, wherein

tprevlcbyl walh &5 atentptadcontact asph@neceantt poditioh Weake dbtained
conducting stem 20. The cellul ar

[
ﬁ%ﬁ) rﬁld’r(::f’gt ﬁfv:glf’r i L@gsttqn%‘l)féﬂm svoitchgisals di reledidcal; atgit@ent with a
19&8{%@&2(?%&% aé;ggh a single cross-shaped aperture in

sin Iy non-conducting guide nenber,
the aperture conprising two throughgoi ng gui de grooves
per pendi cul ar to each, with electrical contacts being

I Teatelthlat te&@ﬂbr@%c@fdmg‘% RIAH 9%, FheRYE thd f8HLoPEINswitch
in all four electrical contacts, wherein a given

awssescthrpugh tthe rgroevesboﬁan atsodiatedt peidstmember iand wherein the
el ectﬁl cal but ment gi ven el ectrical contact.

éhecé‘i plpng Qif&fh éWétCB@% Bracthgs 1o elacnieal BPutment with a
d f
45 @L%e%t?i%?ﬂ SORRY 5 RGeS 1851 Goat o b swicches
side surface of the casing.

The cellular telephone according to claim 12, wherein the key cap is coupled

to a single centrally located electrically conducting stem.

The cellular telephone according to claim 19, wherein 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.

The cellular telephone according to claim 12, wherein the display screen is
located on a front surface of the casing and the key cap is located on a side

surface of the casing.



