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 operatii&f

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 | arge display units (tdi spl ay screens) for purposes such

as the adaptati ﬂTﬂ@b E!L% ﬁﬁ%ﬁﬁO&&WM standard

known as WAP. ese appara s co ain vas anpunts o arge nenu
systens, and therefore it is necessary to have sinple and efficient

T en e sidan a ic e C ent
control of Thawprs @nﬁ HigoH @kdsap B & ﬁh @J‘ d foe EE@&ﬁ@Taﬂ Q¥R el @it O
nove away, fromthe gt rrber con é%/l E at are found on such

devi ces? an]’c‘PV“?%%"t”it@rﬁP %lfr 0% eé’é’e’iaﬁn% BUFHROWIHN| e, | ogi cal and
efficient operation, optionally is ininteraction with a display unit. The
obj ect of Lnven nlst rovi.de .some si,npl i f ti.0n 0O e solutions
wht ch, tor Ty HERle AhoeS shRaRRRUOR 4S0HE i Wik Sleb LB RRlighIN e an
gat ent bAp p¢quqan¢rm have g@@%lWﬂ@qmmﬂ 4begsn@dher Blifunkéensomd in sdre c&sppla:rgﬁat i on
escri bes %gg] plicant's
earlier é | %It%E%l%cﬁﬁ?s?ggﬁ&ﬁ Sg%%% gaagﬁ@&ﬁhgﬁ%g&{g% R%éor ding to
a fi rstwaslﬁeb Phon@ﬁ@tbﬁég‘érﬁSMﬁ‘{ﬁé drowans JpaPatlibety appdiabis cpplainetastt r oni c
funct i onal afeiuitPoEdita drsl 1BFpR\héRGystehs, @ﬂ%@bfmltql@ﬂéc@@aﬂa@ mv@gﬂipl@&nd

el enent that. is 2s d sblefor actjva tion, the
control el QciRt GanRGH BRI Rekieaicts, Mot BrmBrineaiol SRRl nar 1y
or rot at abdwayi fimomehalargemuntber bEcapel kéysrthatces fomad oh@uksh aluy;lcealanld where the
devi ce has . '

el emont | Wil cRpHelSE s Wb ShaRY ERETRbeR optiion CBEbRlY, o
there I s iprinigragtion wéthpetisnlapeinit.a first and second SWi tch, i n connection

with the control elenment 30 there is provided a third switch, the control

el enment bejng .arranged to be depressi ble for  actuat] f thethlrd
Swi t ch; anEhes%J?J%PtPEﬁ?tm"f‘é’é‘@B irfogaviansorae SINERRInRTaRe sluions v foro
provi de t hiheend¥Q 8%l deb@iteftin mppncatnltfe eXrligt Nebidgidh Pa’!éntllﬁqgaﬁle&ﬂdn‘ﬁe st epw se

R R i T
i s pr owvided, tht mbogiseatsiin thechpplicant s asrliwr Netwegiarf Ratenti Applicaticusd 3996001
and 20004375.

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



switch buttons di sposed on the operating device housing, wherein five
switch buttons 11 June 2004 la which are depressible in thev\ﬁtfn rgﬁéﬁon
are provided; a first switch, a second switch and a third s ©
arranged in the x direction, a fourth switch, the second switch and a
fifth swtch formng a switch array in the y direction; said first, second
and third switches s are interrelated tbaprovide three possible options in

the x diregtj j i ' J [ L£ecti Lped by
beti vari ng hichhd Bnrdsifl BhELaRChaR ol el ik B E R ORI SWREAMAED, OV
a third asptund sstitchigee grangedhin thawalireriden, adenrdpewiteh, thy sdeandswvitcbrandpect roni ¢
i o functioffh sRfth ﬁ?ﬁﬁﬁgd%i@d}%a%ﬂ ;héﬁ&r&ﬁ%ﬁ?sfaid“ﬁr,sﬂ%é’do% al@ghif SARHES!

el ement that .i swgle%r essl bldg: {_ugé);r activation .of. a §'WI tch fun%il on, and where
the deviicedfid¥erelaied ¢ Brovidediiee Priwble RBLGSp eseditgsiisndona stectederostiony ol

el enent, winahey direstidndetainiedtibyaktiodtidgvhe oitheasthditorRaidfomth bh@filcont r ol

el enent theri?c IS provided respectively a first, second and third switch

that are d%% §%ible in the z direction; and said first, second and third
is swtches are interrelated to provide three possible options in the x

s sui r provide three possib he x
i oot | on. AEATRREE DT RN BreRdR ihepltp an P EaERp e R FRERb" 11° Y

oper at i g Begtienal egupaprids prowided, the aperpirdeviepiias geantrolelemensithpids t he

operating @pyéedld s adivadbh bPh seiteiRinttidn) ahd ¥heRAR d&/ief ha n@ﬁ'n& forr ol | er dor
vj ce. housi an

cylinder that is rotatable relati to the operating.de ,

wher e the SRTAHEE the LSRG MOV EREN SN e RBLRLCIPBER RPEEIn HdhS fiectR shitce
r ot at i onal monamanpath affthd domtrobeibmeht thtrerieployidetl esspedtivalyonfirsa spevrdiand of t he
control el . e Nl | k.ect.l.0 f n h .1.s provided

respective ?ﬁ g%ﬁ‘%@?%e@%%a&glﬁdﬁ?khe"ldir(%%g%o@g?? 3 f gup?ﬁ%gé\qaﬁ:ﬁ"rget ects the
st epwi sié n¥witahenarednterrpleted do prayidecheeswassibla otiomsndhg x dirgetion fosmepnetivaind

third sw t ghasippeiicieos e sntRPERMLEINARE | Asct{dy the operating device in
t he respecti've stepw se position of the control element. The characteristic

features of the invention are disclosed in the attached patent clains, and
in the fol howrdigg@des Esirthtdspect Of the preksy anariohart sieratisakhive foif cwdtgs 30

erbod men: gt oneq g B iF b endlhe 8PS ity Ao RFS KR if fedomn
di spl ayounefia edt; ralkee of cylindanthet is ostatablehrelatiee 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
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.



35 use of the operating device. Figure 3 shows the operating device as
disclosed in Fig. 1 in nore detail. 11 June 2004 Ib Fig. 4 Sh@ﬁ? 2 0
section IV-1Vin Fig. 3. Fig. 5 is a sectional view of the operaff § Hevi ce
shown in Fig. 3 with its control elenent 5 in a second end position. 11
JUN 2004 WO 01/35203 PCT/ N0O00100372 2 Fig. 6 shows the section VI-VI in
Fig. 3. Fig. 7 shows a second enbodi nentbof the operating device accordi ng
to the invent qQME operating device in Fig. 7 in nore
detail. Flg %gﬁﬂﬁaég? éogégtlonI%QEﬁx in Fig. 8 i oFig. 10is a
sectional view of the device in Fig. 8 with its control elenent in a second
end posi { i pig: 5 K Hechdna? YRUPof e opGEAOI e dtbwhitn Flg03 with hicdnbi] eldegnons 2
third enmbodinent IS, a variant of the enbodi ne shown 1 n Figs. 7-

Fig. 135shiBvissee %@H%ﬁ%ﬁn XI11-XI1l in Fig. 12. 20 Figs. 14 and 15 show
respectively the original state of a display screen inage and an x/y
related operating matrix. 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 inmage 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 shown in Fig. 17. Figs. 20-24 show t he operating
device 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 XX -XX1 in
Fig. 17 and Fig. 23, Fig. 22 shows the section XX I-XXIl in Fig. 23 and
Fig. 23 shows 3s the section XIlI- )(IIl in Fig. 21



Fig. 24 shows the section XXIV-XXIVin Fig. 18. s 5 WO /.’ggjgm '
PCT/ NOOO/ 00372 3 Fig. 25 shows a sixth enbodi mnent of theto @%vi ce
accor di ngytPeldtses Nvention. Fig. 26 shows a horizontal segdyafododo9rah the
device shown 1n Fig. 25. Fig. 27 shows the section XXVII-XXVIl in Fig. 26,
and Fig. 28 shows the section XXVIII-XXVIII in Fig. 26. Fig. 29 shows a
sevent h enbodi ment of the operating devi.ce according to the invention. 10
Fig. 30 shows the section XXX-XXX in Fig. 29. Fig. 31 shows the section
XXXl -XXX1 'in Fig. 29. is Fig. 32 shows the section XXX [1-XXXIl in Fig.
29. Fig. 331 schemati.c ] strati,on of switch contact points and
control el g‘rgeﬁt‘:‘ﬁ%‘fvf’gl ctl m'éjit"é?lgalé'indi cated by the references

XX TT-XXXIT]T in Fig. 30. 20 Fig. 34 shows the principle of the operating
devi ce accgy.di FLOsS. - [ 3.5 i h odi ment of the
operating g{ 'pc%go‘%g%gkcgﬁjgge%?)c?%ﬁﬂ%ﬁiog\t/heen Ife{)%{h |e§%%|a%%(%giﬁ§ t§rr$eoﬁlé'g§t 9nng
device Is for electronic functional equipnent, optionally in 25 interaction
with a dis j ol (75 st he device has a control
el ement 3 tplggt% Spgw%é%%@?tgﬁ%g}wgckzq%g%gggétg%dg@g ﬁg_ switch function, and is
stepwi se novable in the longitudinal direction relative to the operating
devi ce hougid® shots 8 delcion BY-IXtih®ig Wovenent of the control elenent 3

pref erably being indicatable, and v%ere t he device has nmeans 5-7 and 8-10
for detecting the stepw se novenent of the control elenent. 30 On each side
of the moVEIENO ipatdrtiohal Hew of ther ddvicel i e t8 With fte central efenwatit died second
respectivelxdﬁogi{i St swtch 11 and a second swtch 12, both of which are
depressi bl €71 € z direction. The switches 11, 12 have swi tch buttons
11', 12' for actuating respective switch functions. Athird swtch, here

i ndi cated by, T8aRswOthd etisEXENENE Fie gUNMEral 13, is provided in connection
with the control elenent 3. The contgrol elenment 35 3 is arranged to be
capabl e of depression against spring action in order to actuate the third
swi tch 1s3. FiRild shbws tthis@embediaiedt ihat isd witiahCofisie bmboditheat Shdvid RIFigs.ated to
provi de three possible options in the x direction for respective stepw se
adj ust nent “of the

Fig. 13 shows the section XIII-XIII in Fig. 12.

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.



11 JhN 2004 WO 01/ 35203 PCT/ NOOO/ 00372 4 control elenent 3 jn t?ﬁ X
direction. The control element 3 is depressibly arranged'ﬁﬂ ahJMI' Q%414
wher e sl iwbngsgent acts connected to the switch 13 are provecgsoomsie
undersi de of the slide, and where the sliding contacts, here indicated by
means of the reference nunerals 13' and 13 ", formcontact w th busbars
15, 16. The stepwi se s novenent of the Gontrol elenment 3 is nmade possible
by a pair of spring-loaded lugs 17, 18 which engage successively with
toot hed portions 17', 18 on the operating device housing 19. The said
means for gt 8Ligues 4 ARmSnaRiSEnt B YRIE Hrath] &e@f‘ce%h@%rﬁm B!t Bntioh, TRY
for exanple,” consist of two Iight sources t hat eac nicate wth their
tespective pair of light receivers 6, 7 and 9, 10. In a first position of

t he controF getewsdﬁo&oneﬂsédmmmdaﬁﬁlﬂsbde?nceashb“&mﬂm neceivers 6, 7, 9,

10 wi ll | ocked fromreceiving light. In a next st epw se p05|t|onthere
will be? I |ght communi cati on between the |ight source 5 and the receiver 6;
in a next PigskT slowy the s{act@htmmﬂ?nmgl D6, amd Figli 28 shows eleedeeion | ght; in
anot her Wp@l &l so be light communication between the Iight
source 8 an ght recelver 9; and in a final position of the
control elenent 3 there will in addition be |light conmunication bet ween

the Iight ﬁ@gﬁﬁ@n&;@@%&ﬁm érmnﬁme&q&*tm%&& &I@ \é’egia r\%}ﬁtﬁ@fﬂ%

el enent 3 long 1ts path, a cursor
rel evan¥® synbols, letters or nunbers that appear on the di spl ay screen 2

In 20 the p@sgogmwpfhetsba;dgpma@mmgtzgs in the illutsrated exanple a
mar ki ng 20 of the nunbers 7, 8 and 9 is indicated- Depression of the
control elenment 3 to activate the switch 13 will produce the selection of,
f or exanpl Eig. 8 hehowsntherse@jonvKKDEtX W XbireEwmi 8 of 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 siHil Hig é%ﬁh@‘@wb&tsﬁﬁwmm im2figs. | and 3-6 can also be
seen fromFigs. 7- In these flgures the control elenent is indicated by

the referenc il st vmtch keys svmt hes 11 and 12
are indi ca? g é‘%&P@H&@ Ystrabea P S‘Tt‘F copfast E?Prl‘ a-"‘a&ﬁ’é erp?“tvﬁhf‘ﬁ“gbe
under stoodcbdita(ttstdaendmatmbjrtlmlrefmeﬁceﬁmmit}{xm mm(g)_t:ml_ly supported 30 in
the slide 22 about a shaft 23 and that in this case the third switch 13 is

replaced by a rocker swtch enbodinent that has two active switch
posi ti oms, Fig 3dsbowathecpringipie ef the operating device according to Figs. 29-33.

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



reference nunerals 24, 25. To be able to detect pivoting gf,t {10l
el ement 21 about the shaft 23, so as to detect activatioa %fjmm

swi tch 2@@&1,§%§30t her switch 25, a nunber of contact poiptgENeoe3e:

provi ded. this case, for the sake of sinplicity, 35 optical detection of
the stepw se positions of the control elenment is not used, but instead a
busbar 27 and a row of conducting pointg 28 placed on a base 29, for
exanple, a printed circuit board. 1 1 JUN 2004 WO 01/35203 PCT/ NOOO/ 00372
5 When, f eonexlasighant 3tinehepdiredione| Bhemontrollelementt isalgpieasibly armgedinotkwi se
direction yw,t ct: [ | Qe il | wll be
activat ed.SW%??TW&]I%??%?%"%?%@E%E gé&%gl&rd éé]%}l@o%ms\‘ﬁjhl }i3 %"g?g@?%cg%%t 25 to be
act i vat ed.ungkristfiersd theosiidecand whera e sidinghcantacts; herg léélcétfd\hiylme@étoﬁf ont act

with the GoptiuatmeLO M GhAN 327 F@ifcdilet Sh@bMsEes 1SN CThe fepwise 28 (see
Fig. 10) respectively. Thus, it wll alwa sbb%typosm ble to ]d%%\%tj t{‘lf
stepwi s& paeyemesh 9’6‘[*13&5?&“%]&\??‘6““ 3e‘lséﬁ‘?§ﬁtp° : ]\?A Bt el WgRTO2 #h the
glme)(r)rgln {regtigz‘?gmﬁ eg@ggggsiesﬁggpdviﬂ} toﬁgitedipgﬁmu;slg:pm iohitheeperatinghdevemnt r?i:el o]
housi ng 3 ,°“Siéﬁg§§i ?irhﬁfsa@;f??ar’i’ﬁ?&o‘%ﬁ%ﬁmﬁﬁﬁ%a@éﬁsg? Vgﬁlﬁépgt;@gi%ég%&{%ﬁave
'It: he sage f%ﬂ%ﬁ;,i %ﬁemx}ﬁlh,econpiaﬁ of tofo light sourZes that eaehwammunicatmwishithsir wi t h

igs. 3 and 5. .A variaf : thd & seen

9 tpspegtive jalr 6%ht?lgcseti\gég§ EPacl §ERY Iﬁ?ﬁiﬁteﬁcﬁltﬁingéf the edrkrdl 3Rt

in Figs_ 3. S erm nat’i on_of osition of the slide is
basi caliby 3issshowmifGg. ¥ aislight raceivesnd 7. fel @ mal! be blaske Fom seeigmedigdt e of
w Il not be repeated here. However, it wll be understood that the control

el ement, here indicated by the reference nuneral 37 onsists. ,of two.parts
37" and 37Inanext ﬁWP§156£§8¥19Hé‘F9é3 wﬁ%e @gﬁwr?fﬁvww%fréﬁvﬁ%“ ﬁ‘ﬁﬁ‘&l‘gfo‘g‘f% nt
37, but igst@edeRivieP6Sink ddxt podiion Bellipht feceiveePval 3o additén eiceiverightyan
control elenment part 37' t 0.activate th ' 4 ' of
he. cont r ofahes pBgtiop iere il afsg bR igh Briadit bifhegt hellesf BALEES

depr essisonthafiighdteoeiven?;rant ink divehpasitpen efghggontre zlement d¢herearid in pdditon

sw tches 2 A ' : Goghd A Rehiodetdivelt Tt 1 f, for
exanpl e, é%ggﬁocéﬁﬁlﬁgéﬁgﬂbe oéeln.ttﬁgh ha ?%3 shown gn Fi glsf.: 9 and 11 had
been nade having an oblong cross-section, as indicated by the reference

numer al 237y, ) QiHan tHd ddiHtRs elktheRNd mdved Bloag ifs ath, a@ubser 20 (seedig ) will
si mul t aneousl y '

o't he- posTRER IhesicLHtSHRHP G LGRET SPBFE oo i §E CBP B SEieha e
20 the position of the control element 3 in the illutsrated example a marking 20 of the
numbers 7, 8 and 9 is indicated. Depression of the control element 3 to activate the
switch 13 will produce the selection of, for example, the number 8, whilst depression of
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.

tion
In

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.



connection with the enbodi nents showmn in Figs. 12 and 13, it wll| be
understood that selective activation of the switches 11, 112, JoiN HH)br a
combi nat i wo @fsszmsi t ches 24 and 25 will be capabl e of prodectmpohoesr2 or
five possible options for the operating device in 30 the respective
stepwi se position of the slide 22. As will be seen in Fig. 14, it is
possible to start with sinple nmenu wheresturning the control elenent or
depression of one part or the other will be able to activate certain parts
of a nmenu. However, on studying Fig. 15, it will be understood that the

operating %ﬂr eydr g ﬁletéﬁﬁiroﬁél&‘ﬁ@n@ldis %ﬁ&! irpﬁpadtﬂclﬁ@laﬂi%ghirg&ldﬂm Fig.

2, Is basica y re a glnm)vements where the y _nmovenments I pdi cate

t,he stepwi E@Pﬁ‘ﬁ\ﬁ%ﬂﬁﬁﬁhw tq*@gc theoswitchyIdwilbbga ' tod) Ivwpine pes chsEYss0372
6 el enent HRENRNOSiOEaube e Wi 2@&6‘05 aBKoR @ B IREnS Yok £dts mhncvat bffhe

| t t t t hat t t f th
cont ol el a2 WA Grmgoniact Wi W PR CS BRUCRY 2Ba0E FIF SESRROUR (n
connect i onpwinid28 (st Fagpay m'spectﬁe]fyr Arhuk;j i svill 2BvaR4 be Posgpiblé 6o dtertha _cont r ol
el enent 38 %BWI’SF&:I ftf%%%tf?t?é %ﬁ'rt‘% @l%{gn‘éﬁtﬁ?v&tﬁg) dc?sq&filtl ng device housing and

where this I'n ‘order to activate a
switch function. In addition, on each S|de of the novenent path

(rotati O“a'rAsd»bﬁxfﬁ{éé?ﬁﬁod% ﬁ@ﬁo{nﬁ iff @1Hs! 9lan @Beme m% dﬁsitﬁm%pme%qtrol

respect ive Irst swtc and a second swi t ar e
r espect ivelelemgnt dhpegisasyred yapeans of ppichesid. 38 O&Jb% eperaiang depee hquging 34,

connection amaaﬂbﬁsbﬁng%udé@ lpirf| 3586 beind, pr@mécethlashawreque stk fulcBemaetei on
W|th its rotatlonoﬁ ig ctor consisti nﬂggmsa I |‘g$t source 41 and a |ight

recei ver 4P3ARREPHS {1 ERROEFHQTY 3PP enent detects passage of

i ght or non-passage of Ilght via the successive holes 43 that are found

[ the conty ohslSPRN enddaihbf SRRTRYIA! T tan B8 skt inigeJodal q¥n Ty (N 1 d

switch 44 enbodi
conpri sithg c&tamgm:os@éﬁmasmo@mf the slidgHs bpsieadinassh ﬂ‘Bﬂ forfaeeit byandepr essi ng

the controlihglaiye EHe RBcrif ﬁinrtﬁérebf‘@ﬁﬁﬁdt' Bér}eﬁéate'iﬂidré‘gﬁo%vert fisvinajeh of Iight
bet ween the 20 i L ﬁurc 4 and he JI% ectg r 45 will ﬁg br oken.
thatd atpd sy

course, it yngdessp F’@"lq‘?&t e od Eeterenen nWRRALR . £ASINY the
| i ght receiofaewodfarts aW amel FLLrrkishase thete will bectio myngefﬁrermgeueiement 37,

2|1agﬁér It ﬁgllﬁf b)}ffea?\éayc;}ogggﬁﬁhgor sele% 1$en§gpres§8dn c:)fJ eitfier thQ %I\ﬁ@oq Q:lé gnt lp'atq |§t7 pource

20 activate the switch 24, or depression of the control element part 37”’ to activate the
switch 25, 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



25 Depression of the control elenent is shown in nore detail |g®m{ﬁéﬂ To
secure the stepw se novenent of the control elenent 38, tﬁig I y

be provi degowished plurality of recesses 47 placed in a ripgr/aodesdth
whi ch a spring-loaded ball 48 can successively engage. Thus, the user of

the control elenent will quite definitely feel its stepw se novenent. The
use of opto-electronic nmeans such as thedight sources and the 30 |ight
receivers shown in Figs. 20-23 would be practically advantageous even
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and describ onnecti’on wt . 20-23, an erefore no further
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the control element 38 against the action of springs 46, the path of light between the

20 light source 44 and the light receiver 45 will be broken. Of course, it is also
conceivable that instead of the light source 44 and the light receiver 45, an
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.



Fig. 19 shows a variant where the control element is indi afﬁf‘d&; b@g_
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such a switch function can be provided by a switch button 49" which
controls a third switch 49", whilst the buttons 50"" and 51"' control
respective first and second switches 507, 51". Thus, the control el enent
49" will provi deté novenents, whilst the switch buttons will control the
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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



FromFig. 27 it can be seen that the belt 53 slides over a belt s t 64.
When the belt 53 is pressed downwards, the belt support 6‘4 'IINE&S@ essed
downwar ds wadmsk@aneous! y, thereby activating the switch 5& 00{0g372

supported by a base part 65 is which may optionally be a part of the actual
operating device housing 52. instead of u5|ng the light source 59 and the
| i ght receiver 60 to detect the stepwi s novenent of the belt and thus the
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on depressiqgn of the control elenent 67. One of the contacts of the switch
may be I“bc ed on said base part 68 and is indicated by the reference
nuner al Initially, said first, second and third sw tches provided
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sliding contact 69
Instead of using the light source 59 and the light receiver 60 to detect the stepwise
movement of the belt and thus the stepwise rotation of the roll 57, the spring-loaded ball
63, for example, can form a fourth switch. '
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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20 numeral 83.



3. An operating device according to claim1 or 2, wherein the control
elenment is pivotable in order to cause the third swtch to 3% as ﬁ ocker
switch with two active switch positions and/or as a press-d BG2P%H Wit h
one active switch position. 4. An operat1i ng device according to claim1, 2
or 3, wherein the control elenment 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 bei ng i ndependent of each other or both being
adapted to Ee—aﬁ-%—ﬁe——aeﬁ—\i-aﬂe—t—’ﬁa—ha LMeSe respective switch function. 5. An
operating device according to any one of the preceding clainms, wherein the
devi ce has slide that, is longitudinally novable wth said control

el ement ; sgts o‘g" IOPE)'W&""%HSY'E% réa:ljﬁftrppﬁﬁgnqt@e i%i%“%ﬂt»e‘f"'b‘?rﬁ\ﬂi’%lgﬁv“éq’ BRY t he
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the |ight pat et ween sai d light, sources and_light recejvers. une
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contacts whiethlio ® then op&atiag tdeVick hhéusirRs ReEt whereC e aelichafiad feapb for
housi ng are 7. An operating device

rovi ded on the under si of the slide. 7
accordi ng t%&ﬁﬁﬂ'f‘g R%SWPW@PQ‘%"‘P"%HE‘? CopE si%menésw@%%m ce has a slide;
said control el esfessch sidé 6MtBé hsdemaht patireriblcontréllchinatt thebe Isroviged at i ng
device housing;. i e hqusin %:’i%g the novenent path of the slide there
e

o lnt h

is provi dedreﬁp%%'ﬁ?lé{@tfj‘?mﬁ&ﬁ S&h | thereto a plurality of contacts
poi nts, g respgdhiooansd:tioﬁi Wigh wtamtol_cmeméﬂitethsihé fepioQidat N thnéwiedh, \Mxéfh L he
contact bar_an uccessive contgct points on the stepw se nmovement of the
olide; in cHNHBLRPBRNFANE STFRnGeg io PB AeeiessiRon ariralion Of fedurdiawtcs: redr « n
switch for act uaid figtSicdnd and tHirassVitcbs bye Redrielftbd f@ pidvRleCBRdd pdssliement ;
and said fi rﬁi ?econd, third and f.ourtq switcheé rovide four or five
possi bl e optRUSRS ForfesPeriive YpRyise PAYUHLYithe comiral 8 H%@ ‘i ve stepwi se position
of the slide. 8. An operating device according to claim7, wherein said
third and fé)urth switcpes can be bJ.ou ht intfo cont%gl:t wi th contact rROi nts

. An operating device according to claim 1, wherein the movement of the control

element is indicatable.

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.



provided in said housing at respective one of said stepw se positions of
the slide; and said third and fourth switches via one of saiq\Flighgg
contacts also formcontact with the contact bar. 9. An operdti'H§ed8YF ce
according to any one of clainms 1 to 4, erein the device has a slide;
said control element is longitudinally novable relative to the operating
device housing; in the housing along the novenent path of the slide there

is provided_ a contact . bar and paralle|, thereto a plurality of contacts
points, a r@'spec{\?\983@'71%9%"%%3'&%95%'" FaHE % whgeen sidRdePnéans which@e h t he

contact bar inajdftatt GRte STty ciaN bathctRAl IH Sai® Rolidhey afeqird@tied o thdasderaad
novenment of ﬂft&ngﬁ@ ide relative to a centre position thereof; and said

first, seco % hird switches provide three possible options for the
operating device in the respective stepw se position of the slide. 11 June
2004 12 10._An operati evice according to any. one of clains 5 to 9,
wherein the’- nov ﬁﬁﬂ?rag‘gg 8%0%?908 "i”%toi%‘gi%@toéﬁ%éﬂs 1o 4 A4e59Br at i ng devi ce
accordi ng to anythemevieé has aisi@e:! to 4, wherein said control elenment is in
the formof a continuou ?elt that s npvabl e and, depressible relative to
the operating defd! QOWEFﬁﬁW”tt'%E’”&gW"E%WHﬁ%V &@%&V@J?F%Peerﬁﬁ%gem
detecting thsustigepwi se novenent of the belt; a fourth switch in the form
of a light source ceiver detects st epwi se, npvenent  of

nd a.light re t he
the control el err'ﬂﬁﬁ? ﬁB‘t‘Fé“Q)glo'&g i POYRMent pp r%“'?ﬁ)gl‘i’f* e dhProided & gentactins
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rotation of, the roller a Ilghisp ath and brokgn light path wil] be
successi vel Sbeosé’g%cf‘?r@?i’?g safactivith fhe eantad hap mid SMGcEssive CoRact PRIBE P 48 de
t hr ee possi tbpwiepmMovamehosf thé1slidepper ati ng device in the respective stepw se
position of the control. ele t. 12. An operating device according, to claim
11, wherein one |8rcqnﬁgct&nh\g$§3\?e ol r‘atrg?m%i‘tstﬂﬁ'ﬁo t PRRKIFRH & ”Eieer"f'%PJﬁé i s
equi ppefl waa%u%tinlglsambl LI 3\&1&&% iv%mfg th@Icen;@tﬁcﬂl@le@wen@,fm«'alge][m‘n:1 Witlh a 15 A
spring-1 oaded ball for .indicating the stepw se npvenent t he belt. :
operating devi cesaé%ﬁr&{' &Fﬁ@ﬁ“f&#dciﬂ%mb?‘"@qwsﬁ rﬁ’éo"fje[fgs'h?r f&ﬁé%oé?'ﬁg options

for the operating device in respective stepwise position of the slide.

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.



said control element is in the formof a continuous belt that is novable
and depressible relative to the operating device housing; tqq.ﬂFViﬁﬁ has
opto-el ectronic neans for detecting the stepw se novenent of "'t DC3 ?; a
fourth switch with a spring-| oaded baII1 etects the stepw se novenent of
the control elenent, one of a pair of rdllers about which the belt runs
bei ng equi pped with a plurality of recesses which thus actuates the switch
position of1@he Rmﬁtch and at the sane tine on rel easabl e engagenent
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novenent of mob@émbet df thetdlide $RindichiabRt , second and third sw tches provide
three possible options for the operating device in the respective stepw se
position of the control elenent. 14. An operating device according to claim

1, wherein sai d sesbetingben®nicdofdihgtioldty dneroincRim&1 wheekhereml | er or
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third switch confP&eVisg hep R9-plgRYonisMegRs L feledling e stepwisgapovemgnt o
downward mpeayent of the control element thus blocking a Iight path
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of a light sourcd® aw'fqhgwtfﬂﬁefe 1 Phe gkt serreeand a dghifReeixer detgets dhay
nmovenment of stbpwise erdvemlentbfah® Bbntral Bk, nki of Sitpairset e6liRgs avslit Whidhdhs Wek ches
provi de three possi bl e opti.gns ﬁor.tfﬁl}g .Oﬁ)erati nﬁ gevi ce in . the re_sgective
stepwi se poSEiPEMYPAYRREIYHY 2 Plurdljte of Axially gxtending Bales, o e &p; reatige @b di ng
t o cl ai m l4thewbirailight feth aad atdécenaghm?mlrmte %&cesish@#y@tédtéd; apbement is
I ndi catabl e. 16. An .operating l.ce for electronic functional. equi ppent,
where the devi ceSHEdT asgﬁ“%o "ﬁﬂ@t PYICNEE)| RipYide gv\ﬁeﬁc‘ﬁ’sﬁ & GRECN; é’ﬁd ®d on
t he oper at i oygerding deideon Hiengspedtihie stebwiskipositismof €8 dontrél@ismaiti ch are
depressible in the z direction are provided;

12. An operating device according to claim 11, wherein one or the other of the

rollers about which the belt runs is equipped with a number of recesses for releasable

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 first switch, a second switch and a third switch are arranged in the X
direction, a fourth switch, the second switch and a fifth SW tch E ng a
switch array inthey direction; and said first, second and d HOPG g@\ﬁm{ ches
are interrelated to provide three possiaée options in the x dlrectlon for
a selected position in the y direction déterm ned by activating one or the
other of said fourth of fifth switches. 17. An operati ng devi ce accordi ng
to claiml16, vvhe e|n ﬁ}ér ation of one nor e he buttons is
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where t he dmmmﬁem@thea;oﬁﬁam@heﬁl ement that is depre55| ble for activation
of a switch func t§1|0 p'[_and where the . device has neans for detecting, t he
n
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first, second and t E are depressib in the z direction; and
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prow de thraet iRmsadcbiver; opti ons [ n the x direction for respecti ve st epw se
position of the control el ene oper at i ng?ldew ce accor ng%to claim

18, wherein the3dBHih siviten é’?ré'}ﬁfoir@' °fr%t"alf'ta%9%°? ANd & Mgt grcqivert Wi e

housi ng. Z%tems@ﬂﬂét&imnmod@ﬁemﬁ&Mn&br@eﬁq@n&bﬁdm 18 or 19, wherein the
novenent of the control e |nd catable. 21. An erating device
ol i

for electronic FRACHTFLFEEO Sepfcﬁ’éjedi%é’oﬁ%]% ariogstfp the
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relative to the operating device housing, and where the device has

opto-electronic neans for detecting the stepwi se rotational novenent of

the control1sl ermmbpemmg @b VicePhREHiIRg ROFAINMOTY, Afhetdif tikomtdtidhalehevEignt of
transverse to its di lon of gDvenent there is provided respectively a
first, seco 8085\%0’telﬁ és\/\[“g'ﬁ?lta 18 fourth switch detects the stepwi se
novenent of the control el enent; and said first, second and third sw tches
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to clai m2la sehef aingtibrielatedtsivitch &utBRNHisbGsed on the operating device housing,
wherein
five switch buttons which are depressible in the z direction are provided;
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



depressible in relation to the operating device housing. 23. An operating
devi ce according to claim 21 or 22, wherein the rotational qgvemegh lgf t he
control element is indicatable. 24. An operating device accordi'Hg®£8°¢! ai m
21, 22 or 23, where the control element , is in the formof a continuous
belt, wherein the fourth swtch is in tHé formof a light source and a

| i ght receiver that detect the stepw se novenent of the control elenent in
that one of the rollers about which the belt runs is equipped with a
plurality of axi%id firshgesaed AQd Mhiidegwitches afminterrelated de Peryiast thiatepessibler a
l'ight path gidn®iroke dire6iin fBRieRp¥dtve stdpRistlisoaftivhiof Helcorfbegéfent. 25. An
operating device according to claim24, wherein one or the other of the
roll ers about which the belt runs is equipped with a nunber of recesses or
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accor di ng t'8t Brelagen &g thedevise hogsipg  wherein the fourth switch has a

spring-loaded ball for effecting detection of the stepw se novenent of the
control elenent, one of the rollers around which the belt runs bei ng%
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posi tion ofcdnfel Qemnbeis irditdtale.t he sane tine on rel easabl e engagenent
between the ball and a respective recess give an indication of the

stepwi se novenent of the belt. 27. An operating device according to any one
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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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27. An operating dewce 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.
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(54) Title: OPERATING DEVICE FOR ELECTRONIC FUNCTIONAL EQUIPMENT

(57) Abstract: An operating device for electronic

4 1 21 funciional equipment, optionally in interaction with

a display unit, where the device has a control element

that is depressible for activation of a switch function,

\ and stepwise is either longitudinally movable or

12 rotatable in relation to the operating device housing,

,:' ~ b the movement of the control clement preferably

| N ‘T being indicatable, and where the device has means
[}

for detecting the stepwise movement of the conirol

element. On each side of the movement path of the

control element thereis respectively provided a first

and second switch, depressible in the z direction, In

connection with the control element there is provided

a third switch, the control element being adapted to
1 be depressible for activation of the third switch. 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.
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