11 June 2004 1 OPERATI NG DEVI CE FOR ELECTRONI C FUNCTI ONAL EQUI PMENT The
present invention relates to an operating device for electronjc fu&ﬁgional
equi pnent 5 having a switch function di sposed on the operati”ghﬁg

housi ng. Today's nobil e phones, comuni cation devices and other electronic
functional equi pnent have gradually acquired a | arge nunber of functions
and in sone cases large display units (idi splay screens) for purposes such

as the adaptati j | t M st andard
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nove away, fromthe | arge nynber of contral keys jhat are found on such
devi ces5an]&PV“f%%‘t”it%‘n§PgtéﬁUﬂﬂ?Pé?ﬂ on fhe gpetan 56%'1%1&0@}% e, logical and
efficient operation, optionally is in interaction with a display unit. The
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there s iprinigtagtion wéhpetisnlapeinit.a first and second switch; in connection
with the control elenment 30 there is provided a third switch, the control
el enent bejng arranged to be depressible for  _actuatjon of the third
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buttons di g t he operating device housing, wherein five switch
buttons 11 gune %3(;7854

According to a first aspect of the present invention, an operating device for electronic
functional equipment is provided, the operating device has a control element that is

25 depressible for activation of a switch function, the control element being movable in a
stepwise manner either longitudinally or rotatably in relation to the operating device
housing, and where the device has means for detecting the stepwise movement of the
control element, wherein on each side of the movement path of the control element there
1s provided respectively a first and second switch; in connection with the control element

30 there is provided a third switch, the control element being arranged to be depressible for
actuation of the third switch; and said first, second and third switches are interrelated to
provide three possible options in the x direction for respective stepwise position of the

control element.

35 According to a second aspect of the present invention, an operating device for electronic
functional equipment is provided, the operating device has a set of function-related
switch buttons disposed on the operating device housing, wherein five switch buttons



la which are depressible in the z direction are provided; a first swtch,
a second swwtch and a third switch are arranged in the x dirgfékﬁ? 2
fourth switch, the second switch and a fifth switch form ng gﬂ array
inthe y direction; said first, second and third swtches s are
interrelated to provide three possible options in the x direction for a
selected position in the y direction déderm ned by activating one or the

other of S%Lﬂpfa&)éﬂép?esgfblé ihftpé‘z dﬁ%ﬂtfoﬁ%?es?roeﬁ%{?;réjii[iﬁgs&&h?ats&ifolhg s@rﬁ@ﬁ&}d of the
present invention, ~an operating device Tor electronic 10 functiona
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depressi bl e .'%cr?l the z direction; and said first, second and third is
switches ate imfterrelated to provi de three possible options in the x
direction for respective stepw se position of the control elenent in the y
direction. ' : : | i
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cylinder tfspressibld Rk attahtion beh shitefhnbtid) end@RAERIthO Ge OV hEenddAY SIrng, and
where the Q?VI'Cer}QaS opt o- el ectroglﬁ: rreﬁgﬁ lfor de ectl.ng tcrlle st epw.se

r ot at i onal TEHERESARHTCRYISE MOVEBHRt o) theonfrahgleminte WEFITIHNRGILEHOR P 81 of t he
control el moeahentpathnsfitiy amtiobelementdhereds proridefl respeaiveit a fifversecors aadovi ded
respective - ] e . i tchy afourth | .detects the
st epwi se rr%%rg%fewfrlltjt(:fl g#a’t fl%e&ggeg?lﬁlgﬁn rgf%ezrrr%ﬁet%‘;%}éfn dsgl‘g ffs%gtf (Efcf’) ﬁ&%‘%‘f&lggcond and
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the respecibmgiss heRbEEr (RO8AItP BleRfent MEREPRIEAone! €ment . The characteristic
features of the Tnvention are disclosed inh the attached patent clainms, and

in the follow ng description with reference to the attached draw ngs. 30

Figure 1 shomgdinpeo pfouith a3pevt of thaprapet atémdniavoteatipcienite fer dlectnid r st
enbodi ment . of .. '

i spl oy arfpegi GRBPE s Ayiden e fpeninn i Gial oGS E b TRRRS "
devi ce.20Fi gfir kel3 rallvons cylindeother iatrdtaigbaviatiee tsthel bparhibsedevice Houging,l and nor e
detail. 1l,Juypen@Rfcets opto-electronic means for detecting the stepwise rotational
movement of the control element, wherein along a portion of the control element
transverse to its direction of movement there is provided respectively a first, second and
third switch; a fourth switch detects the stepwise movement of the control element; and
25 said first, second and third switches provide three possible options for the operating

device in the respective stepwise position of the control element.

The characteristic features of the invention are disclosed in the attached patent claims,
and in the following description with reference to the attached drawings.

30
Figure 1 shows the principle of an operating device according to a first embodiment of

the invention.

Figure 2 shows a typical screen image on a display unit for use in connection with the
35 use of the operating device.

Figure 3 shows the operating device as disclosed in Fig. 1 in more detail.



Fig. 4 shows the section IV-IVin Fig. 3. Fig. 5is a sectional ViEM/Of the
operating device shown in Fig. 3 with its control el enent t§ %§&¥

end position. 11 JUN 2004 WD 01/35203 PCT/ N0O00100372 2 Fig. g

section VI-VI in Fig. 3. Fig. 7 shows a second enbodi nent of the operating
devi ce according to the invention. 5 Fig. 8 shows the operating device in
Fig. 7 in nmore detail. Fig. 9 shows thellsection IX-1Xin Fig. 8 i o Fig.
10 is a s f in Fig. 8 with its control elenent in
a second ePl mgdsvf ﬂl@g\é& ntlbq\pﬁ%g\%’s the section XI-XI in Fig. 8 15 Fig.
12 shows a thlrd enbodlnent that is a variant of the enbodi nent shown in
Figs. 7- Iy Figy se@ﬁoﬁ?qm dthBe éﬁé}ﬁﬁ@deﬁge shovhlih FigUE;hEh itslonudPelEn@®: 14
and 15 shOM/respectlve y. the original” state of a display screen I nmage and
an x/y SrelPREEORIIRSHGnat ri x. Fig. 16 shows a fourth enbodi nent of the
operating device according to the invention. 25 Fig. 17 shows a fifth
enbodi nent of the operating device according to the invention. Fig. 18
shows a typical screen image that is useful, for exanple, for use with the
operating device according to Fig. 18. 30 Fig. 19 shows a variant of the
operating device that is showm in Fig. 17. Figs. 20-24 show the operating
devi ce according to Fig. 17 in nore detail, where Fig. 20 shows the
section XX-XX in Figs. 17 and 23, Fig. 21 shows the section XXI-XX 1 in
Fig. 17 and Fig. 23, Fig. 22 shows the section XX I-XXII in Fig. 23 and
Fig. 23 shows 3s the section XIII- )(Ill in Fig. 21. Fig. 24 shows the
section XXIV-XXIV in Fig. 18. s 5 WO 01/35203 PCT/N0O0O/ 00372 3 Fig. 25
shows a sixth enbodi ment of the operating device according to the

i nvention.



Fig. 26 shows a horizontal section through the device sho [ [ 5. !
Fig. 27 shows the section XXVII-XXVIl in Fig. 26, and Fi3h123Lg“gm£ﬂthe
section e 1l in Fig. 26. Fig. 29 shows a sevent hgixags t of

t he opera?ﬁxgﬁggérge according to the invention. 10 Fig. 3% shomsﬂ?%E
section XXX-XXX in Fig. 29. Fig. 31 shows the section XXXI-XXX1 in Fig.
29. is Fig. 32 shows the section XXX [|-XXXIl in Fig. 29. Fig. 33 is a
schematic illustration of switch contact points and control elenent sliding
contacts, as indicated by the references XXXIII1-XXXIl1l in Fig. 30. 20 Fig.
34 shows the principle of t perati,ng device according to Figs. 29-33.
Fig. 35 sﬁﬁﬁgshﬁw% ﬁ“%ﬁgﬁaﬁﬁﬁﬁﬁ§éf the operating device according to
the invention. Fig. | shows an operating device | for electronic functional
equi pnent , [ ' [ e} ' I.SR).ay. unit, 2 . shown in
flg o WL 7 BR e feidha, dboutth Sl A e el Ay R it o BRI o
activatison of a switch function, and is stepwi se novable in the :

| ongi tudi n i i | 65 iip@;devi ce housing 4 (see Fig.
3), the n‘gl é%ﬁ?ﬁ%w%?ﬁe&%@%ﬁég&g E’%ZZ?H%“%%E %?I'ably bei ng i ndi cat abl e,
and where the device has neans 5-7 and 8-10 for detecting the stepw se
novenent OFig_bq;hgﬁamé)gecﬁb@m.in%_@l each side of the novenent path of
the control elenent 3 there is provided respectively a first switch 11 and
a second switch 12, both of which are depressible in the z direction. The
sw t ches 1Fig. 1D ihavetional déw fitiieodesicklin Figl B with its acttisl teleigent (155 p&ondv e
switch fun%ﬁéggaﬁoﬁ\third switch, here indicated by neans of the reference
nuneral 13, 18 provided in connection with the control elenment 3. The
control elenment 35 3 is arranged to be capabl e of depression against spring
action in eidqn chQwapld@tbeod REXTRF|H gsW tch 13. Said first, second and
third swtches | 1-13 are Interrelated to provide three possible options in
the x direction for respective stepwi se adjustnent of the 1 1 JUN 2004 WO
01/ 35203 PEig. NQQA6RO 3 THird dmbediinest that BABAkiadt 6 thé BRbYdidiehe SHdvain FRe 7-
control elgﬂent 3 is depressibly arranged in a slide 14, where sliding
contacts cdnnected to the switch 13 are provided on the wunderside of the
slide, and where the sliding contacts, here indicated by nmeans of the
reference ; o . act with busbars 15, 16. The

st epw se s%giﬁeiﬁ‘t’v;g?e%ﬁgo%&?ro lélrﬂé ent 3 is nmade possible by a pair of
spring-l oaded |ugs 17,

20 Figs. 14 and 15 show respectively the original state of a display screen image and an x/y
related operating matrix.

Fig. 16 shows a fourth embodiment of the operating device according to the invention.
25 Fig. 17 shows a fifth embodiment of the operating device according to the invention.

Fig. 18 shows a typical screen image that is useful, for example, for use with the
operating device according to Fig. 18,

30 Fig. 19 shows a variant of the operating device that is shown in Fig. 17.
Figs. 20-24 show the operating device according to Fig. 17 in more detail, where Fig. 20
shows the section XX-XX in Figs. 17 and 23, Fig. 21 shows the section XXI-XXI in
Fig. 17 and Fig. 23, Fig. 22 shows the section XXII-XXII in Fig. 23 and Fig. 23 shows

35 the section XIII-XIII in Fig. 21.

Fig. 24 shows the section XXIV-XXIV in Fig. 18.



18 mh?ch engage successively with toothed portions 17", 18'. o0 L{g
operating device housing 19. The said neans for detectiﬁ€1thﬂJ Baﬁse
movenent whoiAeoegontrol elenment 3 may, for exanple, consisdr/ebodawrd i ght
sources that each communicate with their respective pair of |ight
receivers 6, 7 and 9, 10. In a first position of the control elenent io 3,
as shown in Fig. 3, all light receivers36, 7, 9, 10 will be bl ocked from
receiving light. In a next stepwi se position there will be |ight

comuni cati on between the light source 5 and the receiver 6; in a next

position thg i glfws LGRINGAboiMbat ofithe _ﬁtiﬂgoc[bvfc%%%j:c\(rﬁidg'tﬁgﬁe; inyBtidif Ot her

position theére wll also be light co ni catl on between™t g source 8
and 15 the light receiver 9;.and in a final position of the control el enent
3 there wiFig dHstasel 4 héribonke skdtdAtthRABIWY dvideGRoRATNERN26he | i ght source 8
and the light receiver 10. Thus, when the control elenent. 3 noved along its
path, a’cursor 20 (see Fig. 2) will mark the relevant synbols, letters or
nunber s t hBig. 2ppiesws tha sedipndXXPIRICSAI &eFig226, and Fg t28eshpasithid @otigf t he
control el oo e i lJut srated exanpl e a marking 20 of the nunbers
7, 8 and 9%‘%?%1 elgii:1 igflessi on of the control elenent 3 to activate
the switch 13 will produce the selection of, for exanple, the nunber 8,
whi | st de ' Rigel g t vrati (o ' 1,
ther eby sel Bet! oo P samISh iy R 20 Spernile doviE d e BTl
the numSer 9 in connection with the switch 12. 25 A simlar configuration
as that shpn30ehdwthe sectRMdXIXOX0@0indkigo29e seen fromFigs. 7- 11. In
these figures the control elenment is indicated by the reference nuneral 21,
whilst the switch keys for switches 11 and 12 are indicated by reference
numer al s 1Fig. 3askbvfthe settoomeXXXI-XX X Figb29.under st ood t hat the control
element 21 itself is pivotally supported 30 in the slide 22 about a shaft
23 and that _in this case the third switch 13 is replaced by a rocker
swi t ch BnbBtE A2 shownthe seetion XEXERXAL dnfigcR9posi tions, as indicated by the
reference nunmerals 24, 25. To be able to detect pivoting of the control

el ement 21_abqut the shaft 23, so.as.to detect. actiyvation of the one

S toh 24 BIE ohes pttiemesiilusabil O Mitgih eiact poinband conisel siementshaing

provi ded. Lontedis,nsdadieated by thichrefesaoes EROSITBHFRIINT in FigBoopt i cal detection of
the stepw se positions of the control elenent is not used, but instead a
busbar 27 and a row of conducting points 28 placed on a base 29, for

exanpl ez aFigAitshews tierprinciple ofihg opgrating dpyigd acconiing 1o BE2@P-FCT/ NO0OO/ 00372
5 When, for exanple, the control elenent 21 is turned in an anti-cl ockw se

direction wth . . . . . . .
Fig. 35 shows an eighth embodiment of the operating device according to the invention.

Fig. 1 shows an operating device 1 for electronic functional equipment, optionally in

25 interaction with a display unit 2, as shown in Fig. 2, where the device has a control
element 3 that is depressible for activation of a switch function, and is stepwise movable
in the longitudinal direction relative to the operating device housing 4 (see Fig. 3), the
movement of the control element 3 preferably being indicatable, and where the device
has means 5-7 and 8-10 for detecting the stepwise movement of the control element.

36 On each side of the movement path of the control element 3 there is provided
respectively a first switch 11 and a second switch 12, both of which are depressible in
the z direction. The switches 11, 12 have switch buttons 11°, 12’ for actuating
respective switch functions. A third switch, here indicated by means of the reference
numeral 13, 1s provided in connection with the control element 3. The control element

35 3 is arranged to be capable of depression against spring action in order to actuate the
third switch 13. Said first, second and third switches 11-13 are interrelated to provide
three possible options in the x direction for respective stepwise adjustment of the



respect to that shown in Fig. 11, the svmtch 24 WI|| be a t Lﬁ\i ‘Eg‘rm ng
inaclockvm'se direction wll causethe switch 25 to be j (20 I di ng
cont actsv"?;@ @ 31 on the s slide 22 will formcontact wi tiscffheommmz nuous
conduct or 9 ang the stepwise contact points 28 (see Fig. 10)
respectively. Thus, it will always be possible to detect the stepw se
position of the control el ement 21 with4precision. As wth the enbodi nent
shown in Figs. 3 and 5, the stepw se positions of the control io elenent 21
are secur egninyl elEaas 30h thoy diresticd2, T3 ootok dlemeniet istdeptpssiblyi sengediBi 7ig 34,

a pair of L %Eg)vllle(?ggilﬁﬂ?gh%a&?yorﬁ%g{%ﬁ'ti?%eo{vﬁi’dhdﬁda&? pdviflaén frige same

function & hown 1 n connection. wth Flgsh 3and
5. A vari amﬁelmfdetdfdleeﬁibbdamherghhﬁ/ﬁldmg mrgasts, heerindigated byJaeapsiofthe; gg

and 13. Tr}gferén%eqﬁﬁl@fa'ig f‘?tahﬂrl?v@'f fdrﬁﬁccﬁ@ﬁ%&%lﬁﬁar&hs 6.1 WRe btepwiasi cal | y as
shown for Fi , and erefore e descri,ption reoﬁP%AAcﬁdl no. be

repeat edl w@@‘@m%ﬂé%rcontre rF‘?ntb3e‘5 SosHB6 Py AL ? TQgr hggs,
her e indi Cﬁtﬁﬁicﬁﬁn% Sﬁ@ée@ﬁ@élgﬁvlﬂﬂﬂmﬂﬁﬂ portions dITs, I on thd opemmr@detvmew and
e
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el ement pa3 inaP Hor bxamj6, anbisvel tevat light smirtesthatigach contapimicate with dieit he
control el ene cﬁ\é%)ﬁar]]t' 8& ht r&eﬂ%é ¥ 24 fnd @elosgt)ta(‘fﬂ&%ﬁ)suﬁfn G tROBSHRI ‘:‘element

depr essi o “H° nt s activate . bath
swi t chas 23 aasbowsin Fgr 3, alltllgtht If¢ceb@f%6sd'er95§%aﬂ” berblagked B rergivinglight.or
exanple, the nounting hole for the shaft 23 shown in F| gs. 9 and 11 had

been nade havi ng an _obl ong cross c% ﬁ as indic trie {ef erepce
aror al 331 s B FLeBWise GRSSOD Ahede il B HERopR T BTt eeY th dEy SuFEe

si mul t aneous the BteBief 8] M nete podtion e light tdeeivenAtwitdlin mlidatiamreceivn lighiiie i on
to the p055|b i ty..of turni r I n
connect i on?Rgt %Wﬁ‘é‘%%ﬁ“ﬂggj{s ﬁ.gﬁi}cemSEE%tlér%Wegéﬁ héﬁ?g | i g%nd
under st godttillight reseivercy;iand ime finabpasitiorodf the: QO@Wlte&ife@t Mhﬂfﬂmn g additiopr g
conbi nat i Og? htsc ?ati%ﬂ b%ﬂgeen%ﬁe H!Evllntl soffeSPRALE 11 ht REQYeICiong four or

five possi options for the o tfng device in 3 the respective
stepw se position of the slide 22 Asvmll be seen in Fig. 14, it is

possi bl e t gh§¢ Hen hd CordlolBleeRER thotle bﬁmg it I}iaﬂg atcssor 20Iiseedig ) aviint or

o 5 man. moHbs apvin syebul e o ipbers facgPpharch B b BYBefh 2, (71

operatigg #g ;ﬂﬁi\tioﬁ&xf the damtiobalemehioIvim thauilluttﬂdl dxauiplee merking 20 ofithgi t h Fi g.
2, is basical REmEnt® ggaﬂta{seﬂhgdl cate
the stepwi &8M s i A 9d frichiecn, TUEERM e HOGHRA Beplend D8 RN N000100372
6 switch 13 will produce the selection of, for example, the number 8, whilst depression o

the switch button 11° will activate the switch 11, thereby selecting the number 7. The

same will occur for the selection of the number 9 in connection with the switch 12.

25 _ | _
A similar configuration as that shown in Figs. 1 and 3-6 can also be seen from Figs. 7-
11. Inthese figures the control element is indicated by the reference numeral 21, whilst
the switch keys for switches 11 and 12 are indicated by reference numerals 11° and 12°.
However, it will be understood that the control element 21 itself is pivotally supported

130 in the slide 22 about a shaft 23 and that in this case the third switch 13 is replaced by a
rocker switch embodiment that has two active switch p'ositions, as indicated by the
reference numerals 24, 25. To be able to detect pivoting of the control element 21 about
the shaft 23, so as to detect activation of the one switch 24 or the other switch 25, a
number of contact points 26 are provided. In this case, for the sake of simplicity,

35 optical detection of the stepwise positions of the control element is not used, but instead
a busbar 27 and a row of conducting points 28 placed on a base 29, for example, a

printed circuit board.



el ement forwards or backwards and x designates switch activation
alternatives in the z direction that are present in each']y']pgﬁUN gﬂﬂlpf t he
control ewermpszozFig. 16 and 17 will now be described in nmpcenNbe0a0I721 n
connection with that apparent 5 fromFigs. 20-24. Fig. 16 shows a control
element 38 that is rotatable relative to the operating device housing and
where this control elenent 38 can be depfessed in order to activate a
switch function. In addition, on each side of the novenment path
(rotational direction) of the io control elenent there is provided

respectivelypd %dr;e%,gﬁm et oRRoPEmENSAGe raﬂném ﬁharfhoclgsmaé dREion with

respectlvely attu epressible swt button

gonnect i onT&aPEgt t Haat ébqwrr m Flsl blvdhy svaigch %‘htsfrlbbff actiyptedi Jauning l%ﬁwémssn
with its Hﬁ%@t}dxp@ﬂpc;ﬂ@é Belstvitch le &o 5t hﬂlﬁlva@éd achh Eorsauts s@ add3pedt | i ght

[ 42 . h. t at t t ect f
L ght o nainaoBab gy cdntsmigriaS paruitiole CoBriGE 27 aha theserRat R ound
in the conpbhks 28 éeelig. 10§ reshectivelyt Thuseik etk atways be posgibless detectahe, a third
z\cl)mrr;[)(r:P 5|4f1f g st}%rw\{\%lrﬁosﬁ%n%%ﬁ%ggn%%l eltelﬁeﬁt Mtﬁ ré&'sn@n preferred embodi ment

source eceiver ‘45, wherein by depressing
the control el enent 38 against the actlon of springs 46, the path of Ilght

bet ween th l&@mbﬁﬂﬁ'&l el t I o
cour se, |t95|m§‘9“4lt concei&\?{asé q Fié&l %g%ugg th(%‘g‘&?w‘r’% pc’éﬁltowggmﬂggmﬁg and t he

| i ght rect:e.e!ﬁ@aenwl aemsecelreémraﬁ»@é RARPKEES 3338 AR "Prﬁ?P%é"“é& deieppusing 34,

di anet ri calylpa 1rhﬁ159yimgm@adfé@gtﬂscﬂs 86 BemBtpradded thaChavelibd v fiindBon Agiie sour ce
2. 25 Deg()resah% %\H‘@ control elenent is shown

41 and the [
in nore detPd ﬂf‘éﬁelgﬁgow‘ﬂ)“%‘g’@ﬁ? R novenent of the control

el ement 38, this element nmay be provided with a plurality of recesses 47

placed in g [ m%,t%?ﬂle%qbdgvgamhmmgg bqq%ﬂbpﬁéén lﬂ%lg gaﬁ&qgemve' y

engage. Thus, initel
its st epwideterminationof themasitipneofahe gisteds bﬂse@aﬂlryoasuseoméiwﬁgac%l bsandhe |'i ght

sources angpilafyréthe de@&ﬁ tfo@n%ér‘é@fﬁﬁﬁﬁ&vﬂ’é rbﬁeaFéd;lfere 2Boe3verOii it R
practically advanta s even ‘t hou H@ él ons, for exa i‘ t.he use
P e bot 1 o HERMROG A PO clelment hess \Paispisd byithe Sfienss Rurital b, Gonsils

r epr esent echfiwolpags 88T ard3 e ImuhBreabsthats willbamshdding 45therempesiementy37,
represent fiirst econ t hi her 35
provi de t hrbélé nEBesa atﬁogggngxtty( for{ se{egué? %ééﬁgs%son cﬁseﬂﬁ&éthg %B%rol‘@l#rﬁ@ntﬁ:gs télcfo s
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PCT/ NOOO/ 0Q3fehn 275, or a possible depression of both control elements parts 37’, 37" to activate
both switches 24 and 25. Here it will be understood immediately that if, for example,
the mounting hole for the shaft 23 shown in Figs. 9 and 11 had been made having an

* oblong cross-section, as indicated by the reference numeral 23°, both switches 24 and
25 25 could also be :dctivated simultaneously by straight depression of the control element
in addition to the possibility of turning control element forwards or backwards. In
conneétion with the embodiments shown in Figs. 12 and 13, it will be understood that
selective activation of the switches 11, 12, 24, 25 or a combination of switches 24 and
25 will be capable of producing four or five possible options for the operating device in
30 the respective stepwise position of the slide 22.

As will be seen in Fig. 14, it is possible to start with simple menu where turning the
control element or depression of one part or the other will be able to activate certain
parts of a menu. However, on studying Fig. 15, it will be understood that the operating
35 device, like that shown and described in connection with Fig. 2, is basically related to
x/y movements, where the y movements indicate the stepwise movement of the control



PIn Fig. 17 the control elenment is showmn having a fairly Iarg ?d
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electromechanical switch may be arranged diametrically below the control element 38,
i.e., between the light source 41 and the light receiver 42.

25 Depression of the control element is shown in more detail in Fig. 22. To secure the
stepwise movement of the control element 38, this element may be provided with a
plurality of recesses 47 placed in a ring and with which a spring-loaded ball 48 can
successively engage. Thus, the user of the control element will quite definitely feel its
stepwise movement. The use of opto-electronic means such as the light sources and the

30 light receivers shown in Figs. 20-23 would be practically advantageous even though
other solutions, for example, the use of electromechanical switches is conceivable.

The switch functions represented by the reference numerals 39, 40 and 44, 45
respectively represent first, second and third switches respectively, which together

35 provide three possible options for the operating device in the respective, stepwise
position of the control element 38.



The depression novenent of the control elenment 53 is desi d,t
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Fig. 19 shows a variant where the control element is indicated by the numeral 49 for
20 movemert in a menu or the like in the y direction. The control element does not
necessarily need to have a switch function, as such a switch function can be provided by
a switch button 49”° which controls a third switch 49°°, whilst the buttons 50" and
517" control respective first and second switches 50, 517°. Thus, the control element
49’ will provide y movements, whilst the switch buttons will control the selection in the
25 x position from among four possible options for each stepwise y position.

Figs. 25-28 show another operating device, where the device has a control element 53
that is movable and depressible relative to the operating device housing 52 and is in the
form of a continuous belt, the movement of the control element 53 preferably being

30 indicatable, and where the device has means, preferably opto-electronic means for
detecting the stepwise movement of the control element. On each side of the control
element and parallel to its direction of movement there is provided respectively a first
switch 54 and a second switch 55 which can be actuated by means of respective switch
keys 54° and 55°.

35
The depression movement of the control element 53 is designed to be detected by a
third switch 56. The belt that constitutes the control element runs continuously around



On the slide 66 in connection with the control elenent 67, there i )
provided a third switch 73 for actuating this switch on 020@4 t he
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20
Figs. 29-34 show another embodiment of the operating device where the operating
device has a slide 66 having a control element 67 that is longitudinally movable in
relation to the operating device housing 68, and where the movement of the slide and
the control element is preferably indicatable in that provided on the base part 68” of the

25 operating device are a plurality of contact points 69 and a contact bar 70 that are
brought respectively into electrical contact with sliding contacts 69° and 70’ on the
underside of the slide 66. On each side of the path of movement of the slide there 15
provided respectively a first switch 71 and a second switch 72 which are actuated by
respective switch keys 71" 72"

30
On the slide 66 in connection with the control element 67, there is provided a third
switch 73 for actuating this switch on depreséidn of the control element 67. One of the
contacts of the switch may be located on said base part 68’ and is indicated by the
reference numeral 73’. Initially, said first, second and third switches provided three

35 possible options for the operating device.
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position in the y direction determined by activating one or the other of said fourth and

fifth switches 81, 82. The operatmg device housing is indicated by the reference
20 numeral 83.



in the housing along the novenent path of the slide there is provided a
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3. An operating device according to claim 1 or 2, wherein the conirol element is
pivotable in order to cause the third switch to act as a rocker switch with two active
switch positions and/or as a press-down switch with one active switch position.

4, An operating device according to c¢laim 1, 2 or 3, wherein the control element is
divided into two parts and is adapted to actuate a first switch part and a second switch
part of the third switch, these switch parts being independent of each other or both
being adapted to be able to activate their respective switch function.

5. An operating device according to any one of the preceding claims, wherein

the device has a slide that is longitudinally movable with said control element;

sets of light sources and light receivers are provided along the movement path
of the slide; and

the movement of the slide blocks or opens the light path between said light
sources and light receivers.



runs being equipped with a plurality of axially extending holes, so that on
rotation of the roller a light path and broken |ight path w,lI, 6 be
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three possible options for the operatiqg device in the respective stepw se
position of the control elenent. 12. An dperating device according to claim
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det ecti ng tdtepwitepvemenpdfahe st novenent of the control elenent; the
depressed novenent of the control el nt i.s adapted to be_ defecte t he
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8. An operating device according to claim 7, wherein

said third and fourth switches can be brought into contact with contact points
provided in said housing at respective one of said stepwise positions of the slide; and

said third and fourth switches via one of said sliding contacts also form contact
with the contact bar.

9. An operating device according to any one of claims 1 to 4, wherein

the device has a slide;

said control element is longitudinally movable relative to the operating device
housing;

in the housing along the movement path of the slide there is provided a contact
bar and parallel thereto a plurality of contacts points, a respective sliding contact on
the slide forming contact with the contact bar and successive contact points on the
forward and backward movement of the slide relative to a centre position thereof; and

said first, second and third switches provide three possible options for the
operating device in the respective stepwise position of the slide.



15. An operating device according to claim 14, wherein the rotational
novenment of the control elenent is indicatable. 16. An operalt;m &%&ce
for electronic functional equipnent, where the device has a d §
function-related switch buttons di sposedI on the operating device housing,
wherein five swtch buttons which are defiressible in the z direction are
provided; a first switch, a second switch and a third switch are arranged
in the x dir ctiRn, a fourth svvitcp_, t he second vai_tch and _a fifth switch
formng a sWitch areRgiating gadcs, acenreiag: oodny SR8 YaflgiMs Psio 9 dsHRIN dhe
third sw t chesemest df Heedlideliihadataplepr ovi de t hree possible options in the x
direction for a selected position in the y direction determ ned by

activating one or the other of said fourth of fifth switches. 17. An

Oﬁergti ng dev. CeAg@ﬁaradh?lQeﬁi@Ssdo%i'dm@@,anMBhléQjéBlaﬁﬁﬂ]?éu,QG?é?éinone or nore of

the buttons is indicata . 18.., An operati evice for electronic

functional equi p??é‘?\tc?"\'?bﬁeeﬁ}%“‘?Wés d’é\;'?%g’r'ﬁ'a%fngéoﬁw}ﬂo%lbeglt@%'ﬁtm?‘f‘?ﬂe ARd

depr essi bl edémessitsié raiativieas thf operatibigtdNick waasingn, and where the device has

neans for detect] n% t he st\e}ﬁj\#\ése novenent of the control element, wherein
; ,

in the directionGreYIE N5 \ARRsAIECHRNIG MeaNS eRipg the. Slehiise Mevgraentof

provided rgepe@tively a first, second and third swtch that are
depressible in the z directjon; and 11 June 2004 14 said first, second and
Chird switches of oWt Sy B B8 of B IdHE SoMce oriioa JoB Tecolieh HOlRESITRE t ne. x
direction fgepwiesprikiiedt SttB BRI BRHdNE WheQSt algiir (FOllerOhb&It WRIRthe B8t An
operating device. accordi ' ' el enent i

to claimi18, wherein the contral t is
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is indicatable. 21. _An operatin evi C, or electronic ctiQna
equi prent,  wher e dleoreandn Al third syilchse Repyide tbree Passible SPRRMSt fos the ¢
rol | er or cypdraieyddvivatin i regpattiadbepwisbalobiien bbthehentréRaéntng devi ce
housi ng, and where the device has opto-electronic nmeans for detecting the

stepw se rotational novenent of the control elenent, wherein along a
portion of 1the cantopetatiagelRiat docamiigetosain® 11] wheidireehé @h thé oty TRRAE
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engagement with a spring-loaded ball for indicating the stepwise movement of the belt.

13. A operating device according to any one of claims 1 to 4, wherein

said control element is in the form of a continuous belt that is movable and
depressible relative to the operating device housing;

the device has opto-electronic means for detecting the stepwise movement of
the belt;

a fourth switch with a spring-loaded ball detects the stepwise movement of the
control element, one of a pair of rollers about which the belt runs being equipped with
a plurality of recesses which thus actuates the switch position of the switch and at the
same time on releasable engagement between the ball and respective recess forms
an indication of the stepwise movement of the belt; and

said first, second and third switches provide three possible options for the

operating device in the respective stepwise position of the control element.

14. An operating device according to claim 1, wherein
said control element is in the form of a wheel, roller or cylinder that is rotatable
and depressible relative to the operating device housing;



a fourth switch detects the stepw se novenent of the control elenment; and
said first, second and third swtches provide three possible ptlo 4

t he operatlng device in the respective stepw se position of t %gﬁ?

el ement. 22. An operating device accordlﬁg to claim2l, wherein the control
element is depressible inrelation to {Re operating device housing. 23. An
oper ati ng device accordlng to claim?21 or 22, mherein the rotational
novenent of the rol elenent is |nd|cataw .. An operating device

according to cla F’n icep hag, opiselelnic meges d 8htd|eiﬂ°t"ég élp,%ﬁgepwlge refagenal f or m

of a conti nm@m&ﬂlotthevd@ﬂfrgné]emgﬁ fourth switch is in the form of a Ilght
source and a |ight dJ'ecelv r that detect the stepw se novenent of
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operating dg¥pwise ARERIHAI mgvérﬁemraay'tmwbl élérﬁb:ﬁ'fsaﬁci to 25, wherein the
fourth swtch has spring- 8&d bal | for ecting detection of the

st epwi se roverneftiddiTsh (&co ir| uiees pb‘ﬁ’ S ihreq P08y Fe?%t'oaﬁofﬁﬁ&h%| ch

the belt russerdtigrizviedtn piradspdctite atepRistpakitiby olthe ¢opF@ Sfntdre. Whi ch t hus
actuate the switch position of the switch, and at the sane tine on

rel easabl e engagenent between the ball and a respective recess give an

i ndi cation 18. t h&n sp&raNhE Gevidty&itoRdindfo didim PEIviherall thedtRipAAIFhOVEENEIR bf Ce
according t to 4, wherein said first and second

an ne of clai
swi t ches ar‘&&@%‘(é?ﬁ‘inﬂﬁr@'ﬁ 'Hd'f:?lt@l%lf direction; and said first, second and
third sw tches are i nterrel ated to provide t hr ee possi bl e opti ons in the
x-direction or stevvl osi tion of thecntrol nent in the
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the controlW&™®fent in the y-direction. 29. An operating device according
to any one of t hiepwsiel Butighsohkitingre deprédsilatthef direttioh afe gicviedy unit.

a first switch, a second switch and a third switch are arranged in the x direction,
a fourth switch, the second switch and a fifth switch forming a switch array in the y
direction; and

said first, second and third switches are interrelated to provide three possible
options in the x direction for a selected position in the y direction determined by
activating one or the other of said fourth of fifth switches.

17.  An operating device according to claim 16, wherein operation of one or more of
the buttons is indicatable.

18. An operating device for electronic functional equipment, where the device has
a control element that is depressible for activation of a switch function, and where the
device has means for detecting the stepwise movement of the conirol element,
wherein

in the direction of the movement path of the control element there is provided
respectively a first, second and third switch that are depressible in the z direction; and
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21.  An operating device for electronic functional equipment, where the device has
a control element in the form of a belt, roller or ¢ylinder that is rotatable relative to the
operating device housing, and where the device has opto-electronic means for
detecting the stepwise rotational movement of the control element, wherein
along a portion of the control element transverse to its direction of movement
there is provided respectively a first, second and third switch;
a fourth switch detects the stepwise movement of the control element; and
said first, second and third switches provide three possible options for the

operating device in the respeciive stepwise position of the control element.

22, An operating device according to claim 21, wherein the control element is
depressible in relation to the operating device housing.

23.  An operating device according to claim 21 or 22, wherein the rotational
movement of the control element is indicatable.

24.  An operating device according to claim 21, 22 or 23, where the control element
is in the form of a continuous belt, wherein the fourth switch is in the form of a light
source and a light receiver that detect the stepwise movement of the control element in
that one of the rollers about which the belt runs is equipped with a plurality of axial,
extending holes, so that on rotation of the roller a light path and broken light path will
be successively detected.

25.  An operating device according to claim 24, wherein one or the other of the
rollers about which the belt runs is equipped with a number of recesses or releasable
engagement with a spring-loaded ball for indicating the stepwise movement of the belt.
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[Contl nued on next page] R F (54) Title: CPERATI NG DEVI CE FOR ELECTRONI C
FUNCTI ONAL EQUI PMENT i 1 11 (57) Abstract: An operating device for

el ectronic functional equipnment, optionally in interaction with a display
unit, where the device has a control elenent that is depressible for

activation pf a A%Fsﬂauﬁgla@\hwébcorcﬁﬁgﬂtosér@mwe&ﬁ clafn®d Be95, [viHagih Wil faarth ¥
novable or rotatable in relation tqg th operatln%?dewce housi ng t he
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third switch, the control el enment being adap ted to be depressible Tor

activation & indicatiorpiipe slppyiss. mcggnaantpﬂhgtbe second and third switches are
interrelated to provide three possible options in the x direction for

respective stepwise position of the control element. in the y direction.
27. An operating device according fo any one of claims 1 to 4, wherein

said first and second switches are depressible in the z-direction; and
said first, second and third swiiches are interrelated to provide three possible
options in the x-direction for respective stepwise position of the control element in the

y-direction.

28. An operating device according to claim 18, wherein said first, second and third
switches are interrelated to provide three possible options in the x-direction for
respective stepwise position of the control element in the y-direction.

29. An operating device according to any one of the preceding claims in interaction
with a display unit.





