;I.rmopqueVD_6TV10g tune 2003 | nobi | e phones, renpte *G0~ * tel ephnes’
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various p control unx , unction con~'a'c'ds' ~ ein a cn~ol el eﬁﬂH‘i’e Qﬁ
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beT fete comunicators C, A new format f Se new services ~~ as a standard

and addrﬁ?es use of a plurality of keys or multifunction keys is previously khown, inter alia, in
connection with mobile telephones. These keys are operated by the user depressing them. As
a rule, these known function keys are connected to microswitches, and there is thus only a
limited number of functions that are possible with one and the same key without rendering
the functionality complex and difficult to use. It is also known that microswitches have as a
rule an imprecise activation characteristic. Today's mobile phones contain a profusion of
functions in addition to ordinary telephone functions and they are equipped with a memory
like that in small computers. This allows a user to compile information, e.g., telephone
number and address lists. The further development has tended towards mobile phones which
are built up as complete communicators for text, video and voice by using, for example, the
Internet which is normally used on a PC. A new format for this is called WAP and it is a
standard for Internet services for GSM telephones. All these new services and functions will
require simpler, logical and efficient methods of operation and navigation as a standard
button keypad. Obviously, a standard button keypad will require a very great number of
buttons in order to be able to serve so many functions, and as a result will at the same time
become difficult or awkward to use, and not least bulky. With the ever-increasing tendency
towards miniaturisation there have been limitations, particularly in connection with mobile
phones, with respect to how small function keys can be made without creating problems as
regards the operation of the keypad.

US-A-4 994 669 discloses a device of the joystick type in which the various positions thereof
are identified by means of a set of light emitters and light receivers, the control element of the
device being of a type that can not be depressed.
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nun used on a p ones. All ~e d navigat~o T ~e built up as conp s n~ally S~
tel eph exation ~' veT~S, great nunbe a reqnxe at the sane tare I|nternet
wh'ch 1 fftcient nethods of P Internet services f T G~d for ~d a on keypad
will a Tesl~It will a tendency stand re |leT, 1lgical d butt s and ~
-increasing re~u linp Qbviously, a standar ~y function ~ with OHened@03i t h
nbile ad) o mection bu~on keyp eT to be able to se u~~'" ~d not |east bs

i p~ticulaTly in cum Teating prblexns as bu~ons in rd have been hTnxtatxon ~
ade witho difficult or a ~kw~d to beconme ~sation there 1 action keys can be
m al eof towards mniatu ~th respect t howk ypad' the us pS tionen~ of the
a in which elenl phones, ~ eTation f the v RRoreids the. op f ~e joystick
t7p g ' Tke 6bjett 6f theqmesent snvehtien dotius doGRovide @l device whetein-aff lepstcfio, but

emtters apnd ,gh ~S-A-~' 9~ . ~ enr L | trf
vice bei PfﬁPefra‘gy t*\/%fsét‘h‘ﬁ?beé \a%ﬂf%%eﬁﬁ%ﬂﬁl&é‘e‘@&ﬁ%@%ﬁ' iHeE %ﬁgqﬁgr@ %%‘869: 2
The obj ekdy, ofhetelthe psczsemusd the davice foridiffernutapparapises, prrierablyaokile piRBe®ih at
| east twp L 18%@51%@1%@@1 W HAEr ffw\l}ﬁ& 16 0fcra@n G cAlel) YRoLER Finctiens Bed
effected U € and the éy, e

sing o id th Sane : re the user can use fhe deyjce for
di f f er enmenysp awhilst slaging yimpler apargtidnspSpch phaswg, 2 mpbilephone Le.g.geling 3 nq
reliabl \m B&$ ot bBin@ ddpéndefit @R MbhitHgeht ideeicy vishalbp glonkequenilpnis isalso
nmenus,

I'1st dyring sipple operatio such, as i.n ile phone (e.g.,
dialli ng%%ﬁ%&rﬁfw 8‘?‘%&9& méﬁ%@i{fha%ﬂ%%?%?@ﬂ cg' devi ce
visual ly. Consequently, it is also an object of the invention to enhance
the MM, 1.e., Man-Machine Interface. The .characterising features of e
devi ce adBechpmgteriging EatB‘ieéf"grt %d’e@ﬁﬁé‘a?%ﬁ‘ggoa 8 p§%f§rr?‘g Ff“‘re?ofhﬁn?'%eare et
charact efférii Mthe bﬁﬂ&ﬁ&réﬁﬁg alatsshfdttadieid daiths 166, 13 bl4|;L115, 45553,?]54, 69361,%7, 60,
61, 67, , s (4 n 6, .an tenant subclains. The invention
wi || now%gg%ééc?r}db%@apﬂ?%z}p@uﬂgxﬁagﬁsglgﬁ?@ Steference to the attached
drawi ngs. Figs. 1-10 show an exanple of a first enbodi nent of the device
accordin | ' L3fibed- 1n 3ors NRWMID Witheyer@bn@ntoetRMBtRhed second
typi cal %gﬂ%@ﬁbwﬁ%ﬁ‘g%&gﬁe %ccor d(i) ng to the invention, wherein this
enbodi nedtawisgs o be understood as a variant of the embodinent in Figs.
1-10. Figs. 3 8-47 show a third enbodi mrent of the device according to the
invention, Figs. 48-52 show,a fourth e di ment. of the devi ing to
t he inve%ﬂgsor]:,'ls%]i‘% angexampleyof 4 Gryt sipoodi ?fhﬁllgdéeél? §o |°r‘%fé‘ﬁ?£qﬁiﬁf§ési 53
and 54 slwwsntiod.i fth enbodi mrent of the device according to the invention,
and represent a further nodification of the third and fourth enbodi nents.
Figs. 55 and 56 show a sixth enbodi ment of the device accordin Lodthe
i nvent i offigsarid-37 show by way of an example a second typical embodiment of the device

according to the invention, wherein this embodiment is to be understood as a variant of the

embodiment in Figs. 1-10.

Figs. 38-47 show a third embodiment of the device according to the invention.

Figs. 48-52 show a fourth embodiment of the device according to the invention, which is a

modification of the third embodiment.

Figs. 53 and 54 show a fifth embodiment of the device according to the invention, and
represent a further modification of the third and fourth embodiments.

Figs. 55 and 56 show a sixth embodiment of the device according to the invention, and



9 June 2003 WO 00l 34965 3 represent a nodification of the t fid@e 20831 our t h
enbodi nents. PCTI N0O99/ 00373 Figs. 57 and 58 show a seventh enbodi nent of

t he device according to the invention, and represent a further devel opnent
of said tmwoap3496surth and fifth enbodi ments and s include POENOSS0SHNI
details , fromsaid first and second enbodi nents. Figs. 59-63 shows an eighth
enbodi nent of the device according to th& invention. Figs. 64-70 show a

ni nth enbodi ment of the device according to the invention. Figs. 71 and 72
show a t ent Fepssspasi medificasiontaf shehind aad fewth ehbegdimentshe i nvention, as a

nodi fied version of the ninth enbodi ment. Figs. 73-79 show an el eventh
enbodi ment of the device according to the .invention. ~s Fig. 80 shows a
variant of Fjg STiBENoW £%8hthiembbdiment 6f tHel ddvice ddcdtding 10 MeARRINRGH,

nodi fication of the device shown in Fig. 80. ao Figs. 88-91 show I n nore
detail the dedmsprasent afogherdevelopment of saidithied,tfourth and fifth embedinedisrandt of t he

i nvention shoywn .in Figs., 59-62. Figs. 92-95 show fyurther details of the
enbodi ment gﬁ’%ﬁ ﬂ?%*?’@é‘?taa%g?@‘.sa?gﬁﬁ ‘Hé seeq e€Mdw i n nore detail
typi cal detection possibilities associated with the subject matter shown
and described in connection with Figs. 73-79 and 92-95. Figs. 98-103 show
t he princi pFeso§o-63 sl anheightb ecbrdinieno df the dedier acomrdiag oo therigvention.he

i nvention. 30 Figs. 104-115 show a thirteenth enbodi nent of the device
according to the invention. 9 June 2003 WO 00l 34965 PCTI N099/ 00373 4

Figs. | 116 18Rsbio supndlith GAbbAReR! of HEUSA ARSIAND i iFledigy 104- 115

Figs 124-12 cation o e device s - 87.
10 :

Figs. 71 and 72 show a tenth embodiment of the device according to the invention, as a

modified versipn of the ninth embodiment.

. Figs. 73-79 show an eleventh embodiment of the device according to the invention,
15 '

Fig. 80 shows a variant of the embodiment shown in Fig. 57.
Figs. 81-87 show another modification of the device shown in Fig. 80.

20 Figs. 88-91 show in more detail the detection possibilities in connection with the

embodiment of the invention shown in Figs. 59-62.
3 ‘ . ' ‘
Figs. 92-95 show further details of the embodiment shown in Figs. 73-79.

25 Figs. 96 and 97 show in more detail typical detection possibilities associated with the

subject matter shown and described in connection with Figs. 73-79 and 92-95.

Figs. 98-103 show the principle of a twelfth embodiment of the device according to the
invention. | |
30

Figs. 104-115 show a thirteenth embodiment of the device according to the invention.



s Figs. 129-133 show a variant of the device shown in Figs. O1phune 9R3 r; gs.
134-13 8 show a fourteenth enbodi ment of the device according to the
invention. io Figs.139-144 show a nodification of the device shown in Figs.
'134-138. mwevmpescifically, Figs. 1, 2 and 3 show a key -t opcrsnd®engs7a sl i de
menber and a key base nenber respectively. is Fig. 4 is a side view, with
sone portions of the key base nenber cut g@away, of the typical interacti-on
bet ween the slide nmenber and the key base nmenber. Fig. 5 shows the assenbly
of Fig. 4 from above. zo Figs.. 6, 7 and 8 show an assenbl ed top nenber and

sl i-de nenbeg. i utral posidion fi,rst activated ition and a second
acti vated pgﬁsﬁ @ﬁfﬁe 2c?t F\‘}’Bﬁ?ﬁt‘%%ﬂhgdgﬂﬁ?/\g'ot“ﬁ‘e‘n;:égﬁemﬁaéf Figs. 6, ?
and 8 seen fromthe underside and in perspective. zs Fig. 10 is an expl oded
view of the device shown in Figs. 1-9 in connection with a housing in which
t he devi ce Figs 124-128 showad. médifisatiohbf dheddeviteshown én Figa o1l nal
cross-section of respectively the top and bottomof a typical housing in
whi ch thé device according to the invention can be nounted. 30 Figs. 13 and

001 3us65 5 P P2rRI ) £RaS oP e BURCE RRRT I B i24098) 00375 Fig. 16 is a

top view of the bottomw th a slide elenent nounted therein. 5 Fig. 17
shows the top seen from abgve the slide el enent and the slide el enent

posi tion i n&igat¥r138shew a Husteenih embodivpntsafdhe devign acherdingderthé mwenticn. Fi g.
19 shows the housing as indicated in Figs. 11 and 12 and the slide el enment
mount ed therein. '

10 Figs.139-144 show a modification of the device shown in Figs. 134-138.

More specifically, Figs. 1, 2 and 3 show a key top member, a slide member and a key

base member respectively.

~ 15 Fig. 4is a side view, with some portions of the key base member cut away, of the fypi_cal-

interaction b¢tween the slide member and the key base member.
Fig. 5 shows the assembly of Fig. 4 from above.

20 Figs. 6, 7 and 8 show an assembled top member and slide member in a-neutral position, a

first activated position and a second activated position respectively.

Fig. 9 shows the assembly of Figs. 6, 7 and 8 seen from the underside and in perspective.

25 Fig. 10 is an exploded view of the device shown in Figs. 1-9 in connection with a

housing in which the device can be mounted.

Figs. 11 and 12 show a longitudinal cross-section of respectively the top and bottom of a
typical housing in which the device according to the invention can be mounted.

30

Figs. 13 and 14 are end views of the top and bottom respectively.



Fig. 20 shows the section taken along the Iine XX-XX in Fi g.g‘i@.eon3Fi g. 21
shows a sinplified circuit diagram which should be exam ned in nore detail
in connection with Figs. 26-38. Fig. 22 shows a | ongitudinal cross-section
t hrough t YEO8034965 o enent as shown on a 20 snaller scal e i PCENPINRBTIF g.
23 shows the section taken along the line ~V-XXIV in Fig. 22. Fig. 24 shows
the slide nember in Fig. 22 seen from above. 25 Figs. 25, 26 and 27 show
the control button on the slide nenber in a neutral position, atilted
position to one of the sides (tilting to the other side is al so possible)

and a depr egfgeql5pp§{dlj\g5\voq‘m'hyel y. 30 Fig. 28 shows a typical array of

[ight emtters and |ight receivers for detecting the nmovements of the slide
menber whi ch shoul d by no neans be understood as defining the 9 June 2003
WD 00l 349656 H'nit of. thg i nvention nglh099/00373 Fi g. 29 shows the
array of |i§Hk éﬂﬁ%f"é’r‘@e‘ﬁﬁ the pteom witha slide elementimeuntedihgiein. of t he circuit
board which should by no neans be understood as defining the limts of the
s invention. Figs. 30-33 show detection possibilities in different

posi tions ofig h2 skdwsitherropisesn feam hbve the bliderblerént Mhdithe shde AémektPHsitoh  er ent
regi stration possibilitires on |ongitudinal novenent of the slide nenber

relative tol¥d8!Base nenber of the device or circuit board as shown in Fig.
29. Fig. 38 is a perspective vicew of the device with a detector unit and a
code bar capabl e of displacenent therethrough. is Fig. 39 shows an exanple
of a code b&ig. 88 shdwstHe\tpp sedni fiom M2 urklessider agnentary vi ew of the code bar
shown in Fig. 39. ao Fig. 41 shows the cross-section taken along the line
XLI- XLl # Fig. 38. :

Fig. 19 shows the housing as indicated in Figs. 11 and 12 and the slide element mounted

therein.

Fig. 20 shows the section taken along the line XX-XX in Fig. 19.
18 |
Fig. 21 shows a simplified circuit diagram which should be examined in more detail in

connection with Figs. 26-38.

Fig. 22 shows a longitudinal cross-section through the slide element as shown on a

20 smaller sca1§ in Fig. 19.
Fig. 23 shows the section taken along the line XXIV-XXIV in Fig. 22.

Fig. 24 shows the slide member in Fig. 22 seen from above.

25
Figs. 25, 26 and 27 show the control button on the slide member in a neutral position, a
tilted position to one of the sides (tilting to the other side is also possible) and a

depressed position, respectively.

30 Fig. 28 shows a typical array of light emitters and light receivers for detecting the

movements of the slide member which should by no means be understood as defining the



Fig. 42 shows a variant of that shoWn in Fig. 41. Fig. 43 sf?o‘{kg'egoggriant
of the code bar as shown in Fig. 39, having a polygonal cross is section,
.and used, for exanple, as shown in Fig. 42. Fig. 44 shows an_ex |le of a
typi cal CXJd)e‘{O@é?&accor ding to the invention. Fig. 45 shoms%ﬁg(ﬁqa%n@oyantrol
button ean be noved relative to a display. 30 Fig. 46 shows an arrangenent
of letters, characters and nunbers whi ch®he device will be 9 June 2003
WO 00134965y; 7. l. f. . provi ding on novenent of the control button.

PCTI NO99/ 00 %gﬁfj‘g’% u%z/eﬂ.x%xp.a typical, sinplified circuit diagramfor the-
device shown in, inter olio, Fig. 38. s Fig. 48 shows a code bar with
control neans far introduction into a detector unit, seen fromabove. Fig.
49 is a si dBigyR@ehaws thaarray of lightiemittérg andiBghtirecdiveys in3® emttmdimentef devi ce in

Fig. 49 with the code.bar ed all the into the.detector it of the
devi ce. i gorei bR e oGl BY fgrneans B pibeiapd §s eciinecine st o s
menber iy apvBAkg mManner, Fig. 52 showi ng how the detector unit together

with the code bar can be tilted i s by depressing a control neans. Fig. 53
and 54 show 'respectively fromabove arid in perspective a nodification of

t he device sho i i g5. 48-50, 51 .and , Wherein the cgntrol neans
(e.g., a ro? %%5%@@’??“8%*%@%@@@% Wégéan‘tmt‘Q% obtheslisle member eanmo! par
i s equi ppedpykdd a novenent zo ‘control or positioning bar. This may be
advant ageous 1 n the event that positioning notches on the code bar would

t ake an undue anount of space and thus have a unfavourable effect on the
possi bl e nu of hol es far detectjon through the bode bar. The novenent

er o ar ! s SOk
control Har gbﬁﬁ‘b‘ﬁ? shovy Fili{F“’é!t segigeatign posgihilitiesondongitidinahmevemontf tlee sliide. 25
Figs. 55 an : i Il [ r.om.above and in an d
vi gw, res peg%e?@’gf 5@%% rq ? B%cﬁta%géeﬁlégﬁggtﬁg ﬁ%‘hg%%{ ?loﬁult}gﬁwgasf%?wﬂd% ?fgi' 2§
control of the code bar. Fig. 57 shows nodification of the device including

t he use of %n endl ess belt passi ng over
1g. 38 1s a perspective view of the device with a detector unit and a code bar capable of

displacement therethrough.
.15 . .
Fig. 39 shows an example of a code bar of this type.
Fig. 40 is a fragmentary view of the code bar shown in Fig. 39.
"20 Fig, 41 shows the cross-section taken along the line XLI-XLI in Fig. 38.

Fig. 42 shows a variant of that shown in Fig. 41.

Fig. 43 shows a variant of the code bar as shown in Fig. 39, having a polygonal cross-

25 section, and used, for example, as shown in Fig. 42.
Fig. 44 shows an example of a typical code bar according to the invention.
Fig. 45 shows how the control button can be moved relative to a display.

30

Fig. 46 shows an arrangement of letters, characters and numbers which the device will be



rollers, and wherein the belt fornms rolling engagenent thr1%ﬂﬂn%299§||y
supported code so bar. 9 June 2003 WD 001 34965 8 PCTI N099100373 Figs. 58a
and 58b show further details in connection with the code bar in Fig. 57 and
its assocwWaxeedd96sght emitter/light receiver sets. Figs. 59GRNQ

solution of the device wherein an optically readabl e code wheel is 5 used
which is supported in a cradle so as to Be capable of stepw se rotation.
Fig. 59 ' shows the deyice seen in ? ction fromthe side; Fig. 60 is an end
vi ew of t hecagiakle pEproviding onmpxement o g@ccpf‘gﬂ’:b‘ﬁo@: 61 shows, in parti al
section, the device seen from above; Fig. 62 shows a cross-section through
the device taken transverse to the code wheel; and Fig. 63 shows the

devi ce, in Figrdiigl tgsicdlj simplificdavirchit dingtane forithiedevide shownGu-infer alio)Figrs 8.
enbodi nent of the device, wherein a code wheel is used having dianetrically
di sposed |ight-conveying channel s and having one or nore light emtter and

the oppod t HEcoR o/t Bhfieh Bl HeahSTcd @SRRI H AR ien Y "
vi ew of theggaubs®. Fig. 65 shows ~s the device fromabove. Fig. 66 shows

how t he devi ce can be depressed at different points. Figs. 67, 68 and 69
show, fromthe side, how the device, against spring action, respectively

can be held_in,a. norpal. posi.tign, hegd, strai ght -downwards on centr al

act uati on ‘gtﬁlséﬁﬁgﬂwygﬁh’(ﬁ’r&wﬁg’e 8tEtilt about the centre of the wheel
by depressing the wheel at one of the indicated points on the periphery.
Fig. 70 shows the wheel from 20 above and in perspective nounted on an
appar at us hBigshshowsithe devide inFie. A9 withothe godebirfiushad; allthe fwayhieo dhe/detectathown
in Figs. 65 apd. 67, wherein there is a central, comon |ight source and a
plurality oY‘mT?{iﬁ?a?vé%eei vers. Fig. 71 shows the device seen from above and
in partial section fromthe side. 25 Figs. 73-79 show anot her enbodi nent of
t he device wherein a code wheel is used with markings on the underside

t her eof i nsFigafil sfowsithedethctbi ghit pivbialin edbmected the baseaembériins.spiidga, b and ¢

show three parts of ich.the devige is conposed,.  .respectiyel d y
wheel , a holféMy Rck)ﬁ't showing € OT&W&}?&%@ﬂﬁYlfmé‘ec?Sﬂﬁgﬂe‘yﬁP%P %&?‘fi Xi ng
- the code,;sopyighbssinkla®dntréfmaad. 75 show in addition a plurality of Iight

emitters and [i'ght Feceivers for detecting the rotation of the wheel and:
the tilting of the wheel respectively. Fig.. 76 9 June 2003 WD 00/ 34965

PCT/ N0O99100373.9 s t he code eel ,seen.fromthe.underside.in o
o 11 £ 1 nEiBa B0 SO eBEcye ERG A5aTR an B IETe L BORERIAN ofie. Fi g,
78 shows thg bie i PIEROMESH, J1Mhinkise; wRRINYRE BorltF A MAROYSy , Fr@ating® Shows
from above tﬁgégé%lrrporllenitégv\hi CHi's used for mounti ng the g'o%lé aner}%, as
shown in sewheepon theBidg.thét8of thatris gppdiie shirovasle bar iseqsipped with aamavemiesint  of
t he enbodi nent ?hown,i, n,,Fi‘gg. 5&“ Y . e

- 20 control or positioning bar. s may be advantageous in the event that positioning

notches on the code bar would take an undue amount of space and thus have a
unfavourable effect on the possible number of holes for detection through the tode bar.

~ The movement control bar may optionaily also be designed as a supplementary code bar.

25 Figs. 55 and 56 show in partial cross-section from above and in an end view,

respectively, more active use of the control means for position control of the code bar.

Fig. 57 shows modification of the device including the use of an endless belt passing over
rollers, and wherein the belt forms rolling engagement with a pivotally supported code

30 bar.



The solution shown in Figs. $1-87 i s a si nplified version of 148 Z808odi nent
shown in Fig. 80, wherein Fig. 81 shows the device in perspective; Fig. 82
shows th i in longitudinal section seen in a first o i

posi ti onewgl%é/lﬁgﬁé shows the device seen fromthe side in ap@@%%my"’
operati-onal position; Fig. 84 shows the gevi ce seen in a |longitudinal,

hori zontal section; Fig. 85 shows a cross-section of the device; Fig. 86 is

d - , P " . . - . : - d . - h - - | d
20 one of aeriey. SEAfng S¥ B Rlinel ushaitEih copnlBh St} G o8l bat T Rige ST Bediti h a
code -v~r heedssattatéd iyt ejnntt&i/l;gm réRiveesetsl 9s. 89-90 illustrate the detection

principle; and Fig. 91 shows what happens when the code wheel cradle is
tilted to one side or the other or i-s pressed strai ght down. Fig.. 92-95

show furtheg d i g of the.enbodi nent shown in Figs. 73-79, wherejn Fig. .
92 Z0 is aeﬁlgﬁgkéaéhzt %\03‘7 Q/F(QW“B? Ofﬁggﬁgﬁg}”ﬂﬁrem a("rf’p&@g@’f reg&ﬁ)_e@%ie Sdetai | s
of the fixig@d Whishks bupshRYicdSn a RIS ¢ {onS he .
i nt eract ison bet ween t?l‘se&’f Ieangg l(:)%r?ét:!}he hgﬁiﬁg&ﬁg@%ﬁﬁﬂf;}% br 'CSEet

devi ce. Fi gshowsgheadryi@seehbyvsectiomfrom the side;] Fig yG is ah endvieot dfahe gode] béeni ti es

associated wth. the .Zs subject matter .shown and described in connection
Wih Figs. Bpachsl stitos gesT THops, BepatiRAecHono g leVice SeaBctorm AogHeaBByE2 Fi g

99 shows a I i R (0 : - t e i 100
shows the C%ﬁé glecre\%ige% lseen‘g’gh(s)[r}}lE tIa E‘gsﬂngé@gla%gga%éit(g;hefg@e g@%%/%sﬁ{dhﬂeikg@vi ce
seen from téhewsithiedevidegin gdiialsbctieh, kéeh fromthessidecen from so bel ow, and Fig.
103 shows the disposition of detectors on the base plate of the device. 9
June 200" WO 001 34965 PCT/ N099/ 00373 10 Fig. 104 shows the device seen from
above; Fig.g S v??_rf; . o Fl he control
wheel seen f‘%g%“;@f%% I%@%@yﬁﬁﬁ&gﬂé?@&g%\?g% 5? %‘ieej‘glgevefggl\;é@ﬁaﬁngl% '
shows the cdianitteichliyodisprskdiightFécgveyifd clrnas ahd RavihS Bsdrimare light ssitteeamy S on
t he device base plate;, Fig. 110 shows a cross-section through the device;
Fig. 111 shight detgetog Sfatﬁ,a‘dgqselgéveht ¢m6ﬁ¢rs@assgd@powigl.lamemcaélm@nnggoppmise side a

DF " the. or acPLhE Eh@ng SFRE X iEL kb ARFBREEliN Bl iodisodis 0 FPBh ©
above and f{herfetied fom dbdver Bl 663BoWwsRYW theddvicd-cart bE d¥predied bt diffSrea’ | NYI NO.

io Figs. 116 shows a control wheel seen fromabove. Fig 117 is a side view
of the devipeintsFFigs168 G8and 65 showe fiom thp gidghvave thestewice f againstatpoing actiory. 119

i's the crad f | i g, is th | wheel fro
bot ove Fi . S Ridy chEB%AF R Bl pbion, dpbtiR PRk fowEEs of ReeRli prient
Figs 122 angctda@idnofene toleSikiRl ¥t €iiséd® tilf ABubtlieteR@B of ihk bk Pihicptdsting

state, respectively. ~s Fig. 124 shows the device in R&rspectl ve view from
one si de antheapsolet one of theandicated poists orcthe pefiphesy.t Bigi Aidshowsdbe wheelfiamm of

t he devige. +Fi Q. 6 i .CI 0SS ction through a md portion of the

devi ce".%Fi %‘F"i’g?“ﬁ}é?.%éﬁgpe"'ﬁﬂv%?‘@w%&°Pﬁ8aa&vr*%‘éﬂmﬁ*@g.- 128 is a | ongit udi nal
and horizontal m-d cross section of the device. 20 Figs. 129 shows a drum

part of the_device in perspective view fromone side. Fig. 130 is a
vertical anHigsofgindidi shaw amedificatéan ofshe deviesshowain Figs. 63 and 673 wheseim cr oss
section thr h a md.portion.of the deyice. Fi is.an d view of the
device. Fi g&_%%égaf?‘taéh & ‘?ﬁthtaﬁ"“%“ﬁ&_“ﬁBrpﬁ%W gf@f‘d"%ﬁ“&?_&% e@%c'{li Y8t the
device. is {heWevicd éenifPorA abS\Re 411(if PRGial 36Btidnh BBmShe kige device. Fig.13 5 is a
cross sectional view, and Fig. 136 is a cross sectional view at 90 to the

view of Fig. 135. Fig. 137 is a top view of a device base plate with

detectors. Eig. is a vjew fromaboye of a frame part of the device,

W th tuo deFBSrLD 8o eothaanisii e of Giieeioe storen & code wheel s used with
markings on the underside thereof instead of through light channels in the wheel. Figs.

ot 1

73a, b and ¢ show three parts of which the device is composed, respectively a code
wheel, a housing with a spring element and a mounting component for fixing the code
30 wheel. Figs. 74 and 75 show. in addition a plurality of light emitters and light receivers

for detecting the rotation of the wheel and the tilting of the wheel respectively. Fig. 76



T -

9 June 2003 WD 00/ 34965 PCT/ N099/ 00373 11 Fig. 139 is a crosJywc2Q03nal
view, and Fig. 140 is a cross sectional viewat 90 to the view of Fig. 139.
Atop viewof the .device will be simlar to that of Fig. /N 5%037]341 is
a bottom W@ rotatabl e operating wheel. Fig. 142 illustrates an
exanple-of a light reflecting ring to be |ocated on the bottom side of the:
operating wheel, the s reflecting disc al5So having sectors of

non-reflectipon. Fiq..143 i i fr ove of fr rt of.th

evi co, i 1 RO 2pdd Ve 3o B e LR S R Bplsh 8 FryBaiden® 277 o,

vi ew of a bagswPinelc8d@vhbllfedeirbmabdid hrigereowsthé ASksild &ftapokift in Fig.
enbodi mrents wll now be described in nore detail in the Tollow ng

descri pti on.73blseenfram aboveh &Fig €1%xshoms dromuatmvalthd componeat which issudedyfor op
menber which has an el evation 2 for .securing_a syitable control button 3
(see Figs. 60OHHINg é’°§8b’“’br?ﬁlﬂﬁ%f’h°fw‘l1‘3§ecé‘° d&/ﬁ%?’gl y directed portion 4
which is jntended to block both or one of the |ight paths between the |ight
emtters 5, 6 and their associated light receivers 5, 6'. The top ~5
menber 1 al g l8@shaweirhperspbotive\avarignt of thetembgdpuoent iskowVint¥igi 5 r ecesses or
holes 8, 8", 8"’ Correspondi ng recesses will also be found on the side
of the downward projecting portion 4 that is not visible in Fig. 1. The
recesses 8 ,m3" g d o ' A ses
1010, 1ot sgiffon st i HEE AT R sebiRleR el fth 3t D Bt aHoRRT 2
nmay be posi tHigreodwheteiveRig. 8 hehovesthe deviveinpeespestiwe, Big, 81 6howsSthe devicdi'; 8"',
10"" in a such a way that when the top nmenber, 1 is tilted to gne side or

t he ot heno ateugitudinal sestion preniip a firstipperational pesition; Big B3 drowsthrdeyige seap | |

di sengage fr i ther. t ' Y pde i i rection of
e el & V. eo;]ﬁfet‘ﬂé‘r}’?%‘?'?f @iﬁf‘a‘%a@ |°3§‘°T2F%f R%E@dvgﬂhggmn%%g%?q‘bat here may
be provi ded iefgifudia hetinshtaleeeiee Fid. 35 shdws a croks-section of ehe deviveIHigN86 is an
interaction with recesses provided I1n the away-facing face of zs the
downwar d pr gndctiemef thedevies; anddtig.t1&7ds & epd mewhefithe devigpctilteditgone sidleance, t he
top nenber 1 is tilted to one side or the other, recesses in the dowward
'~ projecting portion 4 which correspond to recesses 13" or 13"" wll ,

. di sengagsqsf reg) haohalthe ddteston srinrkipioiaicdhfettioh With heodedititel #CHSGAN Figs., -
3"", whilst the turning or tilting takes place about a ball supported in

the recess 13-62;Higs 83-90iillastrate thedeteetion principle;sandiFigl Johaws what Bappenspi cal

i-ndi cation of ,the tilti movenent, will be.observ i nce Lhe, top
monbor 1 ot ur et e pde Witk SRR Bl oo B0 B Bty oF st eeld Shaib bt
parallel, all the balls wll 9 June 2003 WD 00l 34965. 12 PCT/ N099/ 00373
have snapped i nt oggl ace. For reasons of clarity, the balls are not shown in

Fi gs. 1 and Big. 9%92shdy &urthes dgtailnobthe embegliment shpvointBigsn €3-79awherpindfig t92e

tilting part. tq. tilt relative tp the slide ngnb respecti openi ngs 14,
15 ar o prByi Bedasmebihy G Tt flshe ik haa R BS s Raals e BERk honver
is tilted topmBiee:Abvice, ahd FR. 94 BEd 95 sHow 8alls 6F théiteraétionReWesn e fghge on
projecting portions 4 and w Il nmove down into respective openings 14, 15.
| nst ead of t the howsinsandothe fixingrwhekegdevige. i nt er acti on with a coupling ball
and the recess or the hole 10", a pin 16 could have been used, e.g.,
fastened to the top nenber wherein the recess 8" is |ocated, the top nenber
L thus bei nOpggueRADbY, ift nidte etail Wiftéa? tbteblich pblinidSaskiaflalif viitAY
support int hole 10" . In such a case, the recesses or the holes 8, 8"
and 10', 40" sybjéct mattarashpive, andedesdribed in ¢dmpdctidnhwiths Fige. 72 72and 82+96f t he
tilting part in a neutral position being provided by the recesses | ocated
respectively in the vertical portion 12 and the downward projecting portion

4 and associ ?fg.e 98 gl?o%g tth Qeggé Eesen from above, Fig. 99 shows a cradle which supports the

control wheel of the device, Fig. 100 shows the control wheel seen from the underside,

Fig. 101 shows the device seen from the side, Fig. 102 shows the cradle seen from

30 below, and Fig. 103 shows the disposition of detectors on the base plate of the device.



is In addition to the detector pairs 5, 5 and 6, 6', additi%diie 300ght
emtters 17, 18 and |light detectors 17', 18 nmay be provided, as indicated
in Fig. 3 r, a nore detail ed explanation will be gi r._In
order to &%@%ﬁgﬁ%a st epwi se di spl acenent of the slide mnbé%t}@q%éﬁ%?ve to
t he key-base nenber 19, there may be proyvided an engagi ng spring 20 having
a point 20" for successive interaction wlh a | ongi tudi nal row of recesses
21 on zo t UHEnRSI . he kd nbet. jndicated in EFig. 9. As can
be seen frglr,liigFl gsghggfgglﬁeg&?h%rfﬁaﬁrg% "rrgugﬁ?’e‘r_é% fbﬁé‘h@’ﬁ & aenirer fr@gn %\‘Rﬂ ina

si mpli fi ed ¥igr 106 shoWis@Rke coht) Wheel sB@PreM beldww; HiE &1071i8l8 sfae it SARE detibe,W T h
an upright portion 22' and a beam portion 22". plurality of transverse

hol es 23, 2Wig. 108 shews2hbe eradledionbbelpwoFigd 209 showsttbe dispositidPofigetéonds onTher e
may of courge.hbe fe ar hol es, dependi,n n the technical

requi r ement evf‘i‘?z’aﬁﬁaéﬁ{eeﬁ'rﬁug% s.a?rﬂsséﬁﬁf‘f’ﬁ’gﬁ,g L"ﬁfg‘etdﬁ}"&?ié:rﬁg-ﬂdll owytheg 28
are cut Qutcrhfle 58 Forhl 375 " QY4 | : l'i ght
emtter 5 a%d Iei ght %etagg%?[%aggﬁd&%:%reqﬁ gﬁtd%%%fg?égé‘gﬁga}ﬁﬁgﬁ&% ect or
6", respect fespdctivelgOofletdils of tmtsprnging ofithercradie gt il dhand 116 dogw 21, the

light emtters and Light recejvers ma 9 June 2003 WO 00l 34965 13
PCT/ N099/ 00%% 0883}5 ShRETSRestive 0w aba¥k #usl frampelgat thercsadle ps shopm inFigaileh | s
only indic SO dnefld Y 1N Figs. 3, 4 and 5. However, it will be
appr eci at egevftﬂrr?mﬁﬁg??el y that the location of such a circuit may of course

be el sewhere in the device, optionally in connection with an extended
~portion of the base nenber 19. s Fig. 6 shows how the top nenber 1 can be

mount ed YogB8her 6inpWs aicantsol weeehsaep Siomyabavg. Figyl 1biswrsideripy fithedevdesd t he
lid nbeg; : i ti ition, Fig, 7 d
Sorton 1~ SEYIRiEE Sl db e Sk b0 BENE Ble, PES I hERreglellel fom ], " "

t he contr ol bélow! Fig. 320 $othekahitrél Whdehiees fivim bélew! EigESBES theddvit® Hasvwar d ~o
projecting portion 4 .disengage with the balls associated with the recesses

or the hol edetgedors andprocegsing gapipment cBige 422 and-123, shpw imsidetview thesiradlein t he
downwar d prgj ect | L 4 will ‘Bblock the |ight beans which would
B Rhed il Ot Sribestyed

normal | y pass ween Yer 5 and the | ight receiver 5, and

~ the lighis is emtter 6 and the light receiver 6' via respective holes 27,

28 in the T-piece 22 beam 22". An illustration of this is given in Fig. 9
on the ri ghFigoi24 shows therdevice in pergpective viewsrern onnsidoand akoveoFighdR6 isla whi ch

irs i.n fact ot art ' klited to @ne si.de or the other B Fig.
show ng onl 3&%‘%11 Pﬁ% t‘?%;at(l)ﬁreo(ég:;?fg'sn hg%/\}}gvdgeymﬂ i H%l B8 °ﬁ?f8é?°§_'t°88 oéfgh?hat
tilting canmid pertivalog iy ReRet Bigtin® iv@pas iew of B deVice ! Fip 91485k 8 Joriim@mans
previously described about the effective tilt points formed, inter alia, by
recesses 8" andlerizoptal mid prosesaction (9f theedaviceof new ref erence nuneral 30 for

t he sakezoof sinplicity. ' Advantageously, the previously mentioned
(non-illustrated) balls may be spring-loaded zs or the vertical portions

11, 12 may BRssiaonhbi alirsd parbbf the Wtk in\ersgdsRRNAEN SronP O WIEFE13bhe top
menber 1 is tilted to one side or the other, or

a vertical and longitudinal cross section ofthe device. Fig. 131 is a cross section through

a mid portion of the device. Fig 132 is an end view of the device. Fig. 133 is a

| longitudinal and horizontal mid cross section of the device.
25 |

Figs. 134 is a top perspective view of the device. Fig.135 is a cross sectional view, and

Fig. 136 is a cross sectional view at 90° to the view of Fig. 135. Fig. 137 is a top view

of a device base plate with detectors. Fig. 138 is a view from above of a frame part of

the device, with two detectors on the base plate visible.

30



optional |y pushed straight down with the downward projectind #8et308 4

t hrough the opening or gap 15, different signals wll be detected fromthe .
light receivers 5, 6' . If so these signals are then coll i gnal s
fromthe MQMY34P&cei vers 17, 18, as the T-rib upright wi F%!?&O?bh&"i

23-26 neves past the |ight recei vers 17' . 18', binary codes will be
June 2003 WO 00l 34965 14 PCT/ N099/ 00373 l:lapabl e of bei ng forrred for the

diff t it f th .el ati to th
s chown 1 e O LR B saiomel ERuCE e IO R e Fetion e S0 TR | ¢
actual fact yfely s%ipass! th&g %E@J&Et%@ﬁeﬁ%ﬁl% A1 U BF G 34D 13141

tilti ng/ depression”of the top ne relative to the sli de menber “t hrough
t he openi ngisla l&ttmﬁevﬁté‘raeotat@le;omdt@mhm tFeg. 142 illustrBles landxamplesaf talting

and two lett.ers ndicate a d SIO o bl ock h receiv and 6'
from recei vﬁlagrpﬁﬁﬂpsnnst%h% che @naﬁes Qo sidp erpnwnsw@?sh thecanpl e

there arg fo ecﬁﬁ&ih@hr > b ﬁée@fbﬁ&fﬁdd"&‘ﬁe&ho 98 {590 Vied Bﬁ%b§v66

relative to t ers er, theln cate er of
posi tions alﬁanmqfarttof the devicks mathotwd Meatasamyhmhgseqﬂﬂm Vissible. Fige 144 s 4 topof t he
invention. io The light emtters and the |light receivers and the circuit 29
with appur t ¥%anef claw slataefs h%ﬁ?“%wﬁhéé@ﬁorﬁfnﬁtﬁu}ed@ottom of .the base nember
19, or the base nenber may be conposed of a circuit board. The |ight
emtters 5, 6 and 17, 18 nmay, for exanple, consist of |light diodes. is Wen

both 1ight [mlembbeimensmvill AEwlicscrisdtia afose Betaibirpthe folRWIRE Héseeiplidrght
receivers 5, 6' are blocked by the downward projecting portion 4, the

bi nary cede 00 will in fact be detected. \en only one of these |ight paths

i s bl ocked
s scaore. SR BRI ke RObb A0 mBrbl B0 R Refin 20,5,
and novenentfopdechiity 4iflitableicont?o] biittoh 3r @84 Figs. 611 @M aT@asp imenibes 1 ma@la rection,

and also if tilting one way or the other or de ressi on of the downward
proj ecti ng semnwardly disectedportion 4rvehiehels intended te Slack bothorrconenf thelight @aths

et o SR BB, ??frﬂtggﬁﬁas%ﬁfgbeﬁ B B8 b n TP e *°
di spl acegentmepties N alsaHRs andtB&G&ddwhw i€ ptdieding paititd 7 RavirCleboedér Kol 83) i de
menber relative to the base nmenber. Tabl'e | bel ow shows as an exanpl e

desired com®h éi”’mﬁenemndlggrmsseﬁwlhalus@heﬁmndfanthexlderpf@e dewaaasdd for a
t el ephone, and. the tahl e, hel ow sho s_and e,rs | ch,have
espactive gy EAsRiare L Rial SBITe e . Phe reBRRe ok At e ke R <
Table | may fof ine@atitio vith ROMY t3eEMsdaN OF NMOP 2267 N9l WBRicAIpERSsn Of of ihglifide

emitters and |ight detectors which are to interact with the post 22' of the
T-rib.  WOreen96sSmall bplinmay be pesitioncdimtgeed the respective sesiesses B°,d081e 2003

PCT/ N~99/ 00 t Y t X th
directioflor 1% 0 0133\1 zl’aﬁ%h:gg‘ff %‘i@ﬁﬁrﬂﬁ‘fg@g 6’§ gﬁgmﬁa tb Sfi fide or the
- 610102B70016kRA%HBtHSB PRIVl HBRAREYe4 A* AhPhd a netil Ol dBengage from either

the recess 8’ or 8’”’, depending upon the direction of tilt. Similarly, on the vertical
portion 12 of the slide member 9 there may be provided corresponding recesses 13°,
13, 13" in corresponding interaction with recesses provided in the away-facing face of
25 the downward projecting porﬁon 4 of the top member 1. When, for instance, the top
member 1 is tilted to one side or the other, recesses in the downward projecting portion
4 which correspond to recesses 13° or 13”>* will disengage from the ball which is .
associated with the said recesses 13°, 13°”’, whilst the turning or tilting takes place about
a ball supported in the recess 13°’. When a tilting movement of this kind occurs, a
30 typical indication of the tilting movement w1ll be observed, since when the top member

returns to its horizontal position wherein the recess pairs are parallel, all the balls will



The top nmenber 1, the slide nenber 9 and the base nenber 19 Sheine 2003
advant ageously be built into a housing consisting of a top 31 and a bottom
32. Both t 1 and the bottom 32 may have space for el '

equi pnent @5“@8@&? supply as indicated by the io recesses 3‘?&/&&%5’@573. _

9 June 2003 WO 00/ 34965 16 PCT/ N099J0037 not her embodi nent of the device
according to the invention will now be d ribed with reference to Figures

11-37. Fi ' - ' ' s to
hol it he- o s ShpBUHE BekFectTedit b Bt O M e ol ST AHEL gl LS.
and simlarly 34", 34", 34" intended to contaih both noveabl e and

stationary el enents which are constituent parts of the devi ce. In Fig 16
the slide mehbefiabledhe dewawardprpipctingprstions 4 ned 7 of thectiiting partrto tikt relatbe tand i t

' the side of the slidg menber, 3.5 there | it
o' L 0, coeauh i bl rbelindolhed'; 1 B Rled it dmbd Rt e
spring 37; Tfaei.ﬁaahceome&oﬁfrﬁ nifef s tiliedne Qe ik o RPOHRYr, Af lehﬁgli;%tt&'rth@' enents,

e.g., inthe formof lig ed| odes 38, 39, 40 and 41, to indicate nore

preci sel y t hdownveird pjecting phsions dtand|7 willymde devminto eespective @phmsgs Meﬂrﬁ).ﬁr of
t he device, as wl/l,be explain el.ow. Hol.es 38", 39, 4Q', 41' are thus
provi ded in @Btﬁ%ﬂe%tjttr‘%ﬁec\ﬁfsfwﬂbﬁﬁgs gt -1g fyteragtion Wbtgé‘i qOHW“%EB‘paé’é’sté%@cﬁﬁs ori ght
fromthe i ' 0 scfhld’ ; EedpP P t '

di odes may 8“3& 2?‘%?9 bﬂsﬁ‘eﬁ%ﬁ‘i"d% ”a%‘h?‘ss"?r 3%;’%5@‘3,%29‘{%% '%%‘ﬁlg"l' vitfdn
housi ng top th8récssseuis ppeaatiedpilictop meeter 4 3hdsbeinghequitped aritic siafipvhieia thad

the slide ne r included in the device. zo A cover plate 44 may be

provi ded ¥n %ﬁﬂé&?’? hEINER BURPOE: 1p &b hole 100y Insughg ense,the recesses Qb@ﬁihﬁbs45k
from dust, ferei di gs>>0 ' -1 he i d C
and forth i ns)f egEng iq?e’ 15{1)3 ’ ?sr tegzﬁ“eg) 1%’5’?%“%?‘“?433%“%%% féé?‘{s%ﬁ)éno %ﬁgﬁ& pB—?
recei vers anid atrieatral ipiobitidf baimg pasvidduohynt hamébeld&s dxrdgtbdd'eéptcﬁ%mﬁpthe Oél'ltiwt h
Figs. 1-10. In Fig. 21 the reference ,numeral 46 designates externa

equi pnent i nPQrHen ?%?*?141 the ,dOEV.ﬂ@{a,fJ RIURSLIRG Bartion fsandpssomatad coupliag bplisal _
conputing equi pnent, display panels etc. so The slide.nenber 35 is shown in
nore detail in Figs. 22-24. The slide menber has an attachment piece 42 '
- for the asenticiddiiey telthe debectartpaits SENindod, & caddiRionkiSlight eaitedrs ¥7, 18%ndtigRt 2003

detectors 17°, 18’may be provided, as indicated 'in'Fig. 3. However, a more detailed |

“explanation will be given later. In order to provide a stepwise displacement of the slide
member 9 relative to the key base member 19, there may be provided an engaging spring
20 having a point 20" for successive interaction with a longitudinal row of recesses 21 on

" 20 the undersi_de of the slide member, as indicated in Fig. 9.

As can be seen from Figs. 4 and 5 and also Fig. 9, the slide member 9, shown ina
simplified form in Figs. 4 and 5, has on its underside a T-shaped rib with an upright
portion 22’ and a beam portion 22”’. A plurality of transverse holes 23, 24, 25 and 26

25 may be provided in the T-rib 22 upright. There may of course be fewer or more holes,
depending upon the technical requirements the device must meet. In addition, two
through holes 27 and 28 are cut out in the T-rib beam 22" to provide light paths
between the light emitter 5 and light detector 5’ ahd the light emitter 6 and light detector
6’’, respectively. ' |

30

As indicated below in connection with Fig. 21, the light emitters and light receivers may



WO 001 34965 PCT/ N099/ Q03T3 17 supported about a shaft 47 whi®suneo#3 tutes
a fixed part of the, slide nenmber 35. Relative to the shaft 47, the
attachnent piece 42' has mninum/lateral clearance, but a Cﬁf\t/ﬁb&§ tical
cl earance, YOR¥4B% al | owing the control key to be roved sonme WAy dotmwar ds.
The control key 42 will thus be capabl e of, being noved strai ght downwards
(the Z direction) and also of being tiltet! to one side or the other about
the axis 47.pd &mﬂécqgc{ tdt é)ccﬁrtxtoer’%ﬁl ﬁ&é@do% et Wwﬂ{ghﬁ?&ﬂiﬁ@}crapédigﬁﬁoﬁgaﬂwen A
is not inuse or Is 1n a neutral position, as shown | 1g. , a spting
48,  e.g., a Fps.i3ng and 5t Howkwee, it wilkbodppreddtéd diinediablyshdtithdlociith dfsuch a

di sposed between the control key attachnent piece 42° and the slide nenber
35,. The sl i@euiteayaf course baslsgiersdn thesdeyisereptionally isrponnestionmithtanone i s
shown in Fig, 2 nd_i ndi d b ang of the reference nuneral 49. At the
bottom thi Seﬁgﬁpﬁgﬁanﬁgéﬁasamgﬁpr oj ecting piece 50 having a hole 51
for the pgssage of light, e.g., between the light emtter 5 and the |ight

receiver S or the light emtter 6 and light receiver 6', as is the case
may be. SpriFg. ¢ smysdeovsthe t688 nsantbepd wan be chaunteddngetberiwith thietshde inembienthwar d

rojectin rt.io 9, b of ese,onl spri t ongue 52 is sho in
B o 5. AL ol fisiiop etber e the s medodtise vt B Ferde ot nditel T xea y

attached t heg&siﬁbn. GnFig. THh éfﬂgﬂ‘ﬁti&{ 180£5thE &Y RORB&ECT hbedr pusdisd Sbﬂﬁﬁgrds
ig. 22 WI%| I R has

scrutiny of reveal, the control key attachnent piece 42

at the bot t owith thecaied bf thiei controkbue i 3)sorthiatall yhrpa pfitheakcesses imthe Aowinevaed | ed or
sl oping portion 49 of the slide nepper. pressi gn qf the contrqgl key 42

i T ¢ Busios aBRCHig Boriop 4 Goensaat Wi thsiballs BsspoaisaiHich 5 Teeanes or dhs hotdher oby
causi ng the |paksspfgngqtoyidd fAgai nst the sloping or bevelled portion
49 of the sl ?dé m’%erqgwl#a{t&wﬂﬁ@bé seen that the leaf spring at the end
opposite the attachnent end thereof has a downward projecting portion or
cross piece 52', 53! which, when the |eaf spring,.i s depressed, will lie
in front of -fnq@l tRosition the dopmavapd RrRIREtAE ,spaj%&wﬂldigé?w bahthsams whith s i de
menber. Thus il‘ﬁ’]r{a- - L M d RAS kg t n,
e.g., the |i &"r?? ﬂem %1 @fﬁqss?éﬁtgve?ﬁéhe}"fll%}ﬁteﬂétgéégfgygﬁﬂ%ﬁ@g?e%ﬁ]vgkFi,ghg Bﬁenl‘l}@? er 6
. and t he |isghtmitree 6iand thelight rédeivier §’ vid Fespectiviellolds @ 7528 the atpitde22Sbdade
menber may have an approxi nately T-shag,ed rib 3Q on its_underside as

expl ai ned i n2€onAadiysiration phthes iggivenin fig. Bondheright;af thesfiguie) y concei vabl e
that at least - 'the upright of the rib may be divided into separate pieces,
such = 9 June 2003 WO 00l 34965 18 PCTI N099100373 as, e.g., 50' and 50",
shown in Fi gInPig. &itds Blicovn BGw thetoplpartdwrhichr is irpfach etilting gan] candesitedto bhe
slide nmenber 35, which wll in fact formthe beamdf the T-rib, there are
two hol es i n&igQf & athsreligy8 m\ﬂ@g@ﬁﬂxmnmw% Heiweves itavil] be uaderstoed-

respectively 2t i L lhed i r .tk her,
o<t Bhg gt ihelcd SRk efobiosht HETTHESRHES IRl e
action of thdesfibedigboti® thi dffectiversie pbines fopmed) Gnreodminy Gy vecekses SUY e0°ddhwpmar ds
into abutnent against the sloping portion 49, thereby bl ocking the aperture
51".. The conindifateddyy meang of nevwueferanee namprab®fon thensakp of simplieityde.” 1f t he
control key 42 is pushed axially dowwards in the direction of the arrow 57
as indicated in Fig. 27, both apertures 51' and 51" will be blocked. io The
si tuation i n AdvEntagdoul§Cthe prévioustyimemibnewiindrsilludtited) iballdtb@Bbe 5ptinbligsded26
and 27 recurs in F?%S.W:SZ_ z)nd 31 }?lgs ec'gml . B n%vi ng tﬁe sqhi egﬁ%rcrlber
35 rel ati ve woothehverticabpontionp &}, omay @H@hﬂbyéwafv!}ewmg-i n the present case
made in the formof a circuit board, it will be possible to establish a

bi nary coding for the different positions of the slide is nenber relative
to the base x ' b0 3Bl ' I rocCut -out 59
thr ough whi cRP thia;m“t‘g b vﬁgésig’é‘%g% o efiBp lgﬁttmg?riu?tagér e & the e O et ect o
Thus, duri ng optienalip pastedtstraight Hews hithethedowawadprojettidg portibw 4 tireugiate
menber 58 a coding pattern is fornmed that corresponds to that shown in

Tabl e 11 and ORefie$hor gapyl 3, akfferentisegnaly will beslstested fjom thedight reseivers 3’ \wH If

00134965 19 gkl gghm are then collated with signal's from the light receivers 17 ’, 18°, as the T-rib
upright with its holes 23-26 moves past the light receivers 17°, 18’ binary codes will be



Char act er XYPress in the Z directi on10OLOLB2000LA and B31001A4BIWBEES00A and
B61000A70111B80011A and B91011A00110B*0010A and B#1010A s PCT/ N099/ 00373
From t hat b Figs. 28 and 29 (see also Figs. 34-37), t hat
which is e‘@?@%?“?r om for exanple, Fig. 3, it will be s.eenp§ﬁlaI pgfﬂ%r’fl ght
emtter "6 and the light receiver 6 have {changed pl aces, and simlarly
the light emtter 18 and the |ight receiv 18" have exchanged pl aces. The
pur pose of - Suplis W b&ikk Rifmied £5:0th Wteent bl nemf gh Loht -
fromtwo Iig%h? emtter car? stl(r)tlhggi reg%néég%i%%&é%ﬁ?g@se&?%ﬂf%?liella 'H?Eo éhe S
receivers. These exmbei 2nAs siownin the Extple 28d Bsed 2OTdbte ITRIORY, Ofherec@® Biuder ed

to be the enbodi F;g;nt preferred at present as regards the positioning of
li ght enut t efuahfagt fhregpossiblecstates of canpectinnrassqaiaied with sheriilging/depressianefithd be

noted that if, ! Kk i s attachne iece 42 cones
to rest agai {rcl)g t bgeggtﬁ%ﬁek%stf)gfée %@ﬁe%ﬁéﬁgpat%o%ewgﬁqgf arﬁ?ﬁﬁﬂﬁlﬂﬁ s?‘f@ki op
33, a | ar gerlettar(@uér Bpindicaes titbgant itwe 1éteAginafeai?a @pr&Sionith bideg bBirOVi ded.
Yet anot her enbodi nent of the device will now be described with reference

to attached recgversaeanb@Irog wogiviagdight2dt phapld be obrved thardm 0090373 Fi g.

38 shows a s i on Mni t and a slide nber. 6 ich is made

in the form %@ngec an\ée %g%&ﬁ;ﬁéssnﬂé OISigiI%QIS%%B&T’ 9%%'6 uﬁgghtéﬁ{th‘? ii’fm},e ative 1o

| ongi t udi nal thehightreteitets 33, 185 HBWeRR, the ndidkted Jﬁn&ﬂ'o@?oéiﬁ&ls%gﬁomg)e .

stepwi se relative to the stationary part 60, the code bar nmay be nmade with

mar ki ngs or wessestenskasinany wiayidefining theilinktsaf theipargitiop. means 64, e.g., a

ball, rib or the like, which is spring-nounted with the aid of a spring 65

which is Qecured to the stati onary part 60 at one end thereof, indicated by

means of t heThelight effiterd M HR!lighPreceiveérd aﬁ@ﬂme@&%tb?%ﬂ?ﬁ et Qrgp&(enishe

code bar 61 and spaced apart i 0 at regular Intervals, arpg provi dé

transver se hmaebe plgceddn tembditarm o€ thefbasdumemberel Qanr tigr basé mdmbeeniagbe 61 at

| east a first and econd | ight .tter .67l 1ight receiver 67'; 68, 68

sets are pr o@?%e‘% a Pty b 'sgﬁgl‘ug'ﬁﬁﬂmﬁféﬁécgia%l £ 18 maY foeeKramplent

transverse t godsiifofliphpARlde$2 t hrough the code bar holes 66. It will also be

possi bl e to provide several parallel holes such as the holes 66' and 66",

. wherein ttdese sets of holes can forman ~s angle to one another in the
range of 0-380. |n. an,enbodjment that shoul d not be seen as .defining the

limts. of thgﬂﬁeﬂbaﬁqw&ﬁpﬁﬂ%L%P’ét*}eiwabem%t,ef@,g@ andgespgctive light ngcgiversss’, 6’

course, ‘be pHas 1 60 ' . r f S .l gh even
rore et s ar oo okReed bhbHRmstird projtatfls Bordclf £ e Bhaf cofbB i AT TVO"
second set offetbitetht Wehen bhiyranleiofithese tigleipatts ipblotkedt, the downtard fi8jecting Woul d

be preferable t.o yse, several such light emtter/light receiver pairs in the
form of, e.gPoruPR; rﬂ?‘"‘?’é’tﬁoﬁﬁ Oirﬂﬁqpi‘?_ ‘ﬁegétirp% as indicated in Figs. 38 and 47
and i ndi cgted by nmeans of the respective reference nunerals 69, 69';
70,70"; 71, 71'. The sets of light emtters/light receivers my be placed

on a conmon Hithehdam 223arepresantsstatesghhngesénlthehodir@Xianahd movemem F et upRighwi t h
Fig. 29. The,stepw se nmechani cal novenent of the slide nmenber 61 relative
to the stati a‘?"y fﬁ%‘ﬁtm ghanges in the ydlirections apdbalge ifitilting onenwasuerrthpothes 066, 66'

or 66" in th - f..l1ght. through,the code bar to the
respective | I&%rﬁ?sg@gg)g Fle/eg?c{yr@%ﬂd%@@?&ﬂ%gﬁrt 10}{)1.9 Ogﬂ}fq‘?ﬁ n%"‘kﬁf Eﬁew FMresult in
the output fmorehént i thehd difeetion, (ke tablebely 6ATYEHaRM UpC Biff 264ds\ill $18lsHeof
bi nary "1" and "0" so characters,
25 generated for the respective tilting and depression positions and the displacement which
takes place in the longitudinal direction of the slide member relative to the base member.
Table I below shows as an example desired commands when using the invention as, for
example, a keypad for a telephone, and the table below shows the digits and characters
which have respective binary codes. The number of desired commands as indicated in
30 Table I may of course be increased by incféasing the number of light emitters and light

detectors which are to interact with the post 22’ of the T-rib.



9 June 2003 WD 00l 34965 21 PCTI NO99100373 Al t hough a code bat #8290 an
essentially circular cross-section, as shown in Figs. 38, 39 and 41, would
be preferred, it is nevertheless possible within the scope i-pyention
to choose WOME¥Bar desi gn which has essentially a pol ygonl;e;ar'r/&B@Wdog-y3
cross-section, e.g., hexagonal. This is sh®wn in nore detail in Figs. 42
and 43, wherein the code bar is s designated by the reference nuneral 72.
In these figures markings or recesses 73 have been placed around the:

peri phery of the code bar, and these intﬁﬁ?ﬁ; with a spring tensioned
engagi ng part 74 tensioned by a spring 7 %% this case it may be

advant ageous to al l ow t he hol es, ?ere In@g cated py tthe reference nuneral s
75, 75, 75" and 75"', to extend|from one side facel of the polygonal code
bar to the opposite side face, ag4is io shown clear|fy in Fig. 42. As is
evident fromFigs. 41 and 42, it |would be expedient{if the said sets of

hol es were to pass through and t{dnsversd to the 9o gi tudinal central axis
of the code bar. As indicated in|kigs. 39 and 43,4 the hol es in one set,

e.g., the set 66; 75, nmay lie infrespective transveyse planes on the code
bar, which are different for holes in other hole sets, such as, e.g., the
sets 66', 66". However, it is conceivable that at |east is-one of the holes

inafirst set, e.g., the set 75, coul dTabeIdn the same pl ane as one of the
holes in a second set, e.g., the set ?5"', as can be seen in Fig. 43. The
sane al so appr~es in connection with Fig. 39 and holes 66' and 66" The

ST,

enbodi nent WTT NOW De dep ed 1n : - LT rgrerence to H1g. 44
wherein zo the point of dagéé ure is a(%g&ﬁg¢&%%¥%§&%hich by neans of tHe
arrow i s i ndm@ted by ref ggencejyiunergl 66. This row of| pPaeds @sthe Mdit&ection qf
t he hol es i ndicated h\lLThE|PTTLLQ bld e h_ k_ 1 _ min p and q vaﬁll
be seen that|the angul arl yObf fsHO row consi stilng of thd holes a, &, f, d,
i, ], and o pHH+—ret—permi—paspgge—ofr—Hght—whern—the—gotde—bar—t+s—aditsyed
so that the |9ght detecto goin e stationarngart are adapted’*%@fﬁtercept
| i ght througfgZS onry the|{@W Ofogdiol EF 66. VWgn a code [par of thip type[is
noved past the detector afkray 6f. 67'| 68 68 ., 69,  69'] 70 70" and 71,
due to f4e stepwi se mdOVenepl0 of [he code2bar a binary code pattern fas

can be seen prom-Tablet\dbelow-w-—be—produced-susccessi-vely—wherein—dt
the points spPa-r it is i n®cat e whef her there i s any jpassage #dBght |LP
or not- t hr ough—ttre—Tow-of: 'ilo;i €S fidf)‘ —Jume %603 WO 003496522 Eabi eV
PCT/hDQQ/OOng. . ' ' ‘
LP0101100100FTTOTTICH. abgggt gh{] KImppqr 1010512T0TT030TI004T T0014001067010
0701001810011L00111001111*%1110141011101110111

8 01 11 3 AandB

9 10 11 3 B

0 00 01 4 A

* 01 01 4 Aand B

# 10 01 4 B

The top. member 1, the slide member 9 and the base member 19 may advantageously be
built into a housing consisting of a top 31 and a bottom 32. Both the top 31 and the
bottom 32 may have space for electronic equipment or power supply s indicated by the

10 recesses 31’ and 32°.



s The light enitters 67, 68, 69, 70, 72 may be positioned i n® déR&e0P on on
the opposite side of the code bar as indicated in Fig. 47. However, it is
al so concsyj hat all the light emtters 67-71 nay be e
sanme si dqu?‘%%@ﬁ%ode bar whilst the light receivers 67 -7%@@]?@9p yc%d on
the oppdsite side of the code bar. io It ks also conceivable that the |ight
emtters and the light receivers may be activated sequentially to prevent
propagation of any scattered light to the wong |light receiver. The sets of
light emtters/light receivers can be controlled by a mcroprocessor 76 =
whi ch may cAnethehersmsiment|aftie devicecatadrdirignty the mventicn willchost bedéstsbddowith
converting the det e%t ed bjnary codes into a unique indication of the
correct chalAgeuseto F%‘f%iée@si ve characters ~s which are produced may,
e.g., be fed to a display 77 and furthernore external equipnent 9 June
2003 WD 00/ 34965 23 PCT/ N099/ 00373 such as, e.g., radio communications

equi prents, Figdi tstioyds dnppr3sfadeniasttom 8% bfih hdGsingraiichds @riovd drdelRre

comuni cation wi.th the aerjial 79, and further communication with a

mi cr ot el eph®fFETHRS tofhe fnveationrEherg arecutwiadd’ @ad 38n and similady 343 341034

| e, be; DY j et el t tivate t i i
The var | ous Eailkd &ttt bofh MAUeBIL didsraidaflh efhmdsty itk 2 il i S0
an initjati the devisasImFigt 16 theptioy h@ﬁ@eﬁiﬂ@ﬂfdi@a&edW&eans%f@l%‘ﬁﬁf&én&%m%?alwhi ch

interacts with the switch 82' or 82", which functions either
opt oel ect r of-c@@A iyl besper-thabar thessidecefithy slidegmembes |35 dherais aplutalitysefc h

i t ches, 82! iyabl.e that ~o.the stati 60 b

mount ed 4 o3 ihich I RBSAGS BFificaifion Wi RoshisBineabang 377 The gt-cig

76 and 77 ag®’ aRffefided ﬁﬁdis}ﬁ%?b?iirmiéaﬂﬂ' Hrhéittd, . .,ggrtﬂefoﬁm ER igcmé jgount ed
\

or hinged via a neans 84, and in this way attac to a de ase plate
85 or housi #%,40gndridi to indicateanarerpeecisshithe fpositien ofitherconitiel kefy 42hrelative withe

are i ndi car SCBREof e PEEs dromil g sebatiea o Aacles o3, 091 e e

control but bRRided i Gorm@EHdTOitR tfeuitDtsSI8e Nt Allloh e Phbsh : e fi
switch of tﬁi s kind coul d advant ageously be pI()ace(§%,0r1S h% (?'Egg nggﬁ’t

 bar. and #5i niliedes B3-¢ heltnwill bepppreciatat thatahe lightwdiodes cuaypessibly be réglacsii by a

connect i ons ,axe to be@%@i ded as far as possible, a switch or switches 86
bet ween t he"BR&%E ot B3Pt he device housing and a circuit board plate
83 may be an expedi ent 20 neans for reading the binary codes readabl e at
respective tines. Such switches 86 will be commobn commercial products and
onl'y a gent [The howsing top 331is eiapmanwitloguittesy4Btor vhe devive corgoli kegdint shecglidse t he
switch to be a ti.vgltgd by sl'jﬁght bending of the circuit board plate 83
about the cBISARE:NEHdeinthedeNice. 45 shows a code bar 87 which i s noveabl e
t hrough. @ detector unit 88, consisting of light emitters 89-92 and |ight
receivers 93-96. The code bar 87 which per se may have approximately the
sane enbodi AetevenglateHidvmayi be previgled irFcanne@ibnawith Fegonttdl keyai2 togromstatle back
and forth as indi‘?i edéibg ?rr.owi . Fig. ,S&be a control neans 97. The so
control neafBere é‘“ﬂ ust, forsignhodiegon the like, When thecontrel tey dnmovedback ght

em tters angnd foihlin liRGRiEAS My, as described in connection with the
previ ous enbodi nents, "e.g., be 9 June 2003 WD 00/ 34965 PCT/ N0O99/ 00373 24
nmounted on a conmon circuit board, as indicated by the reference nuneral 9S

on Fig. 49. was thgg case for the previous enbodi ments of the code bar,
this cod® bafe grayetiight emittens and hight secelysrscandgbe ypit 39 arerag shown anthdesoribeg, so

h wh : i i i gh i d i gh
oceivor ¢ IeCnRFR i el 3, 80 B bienst B8 ERRCE @A ad RsinRfes BRCoRler °Fo
better the bdqifrhemasthederm bﬂiesg.péomu.ﬁaﬁim@gggmm dditicHal &&ﬁ?ﬁtﬂ@i vi dual

hol es may be provided with an optical |ight re to enhance the passage of
equipment, display panels etc. '

30 The slide member 35 is shown in more detail in Figs. 22-24. The slide membé; has an

attachment piece 4_2’ for the control key 42. The attachment piece 42 is pivotally



light. As for previous enbodinents, here too there is a fleﬁﬁq@?&?&agi ng
means 100, 101, as indicated in Fig. 49. The engagi ng neans part 10l is
adapted agai nst action of a spring to formrel easabl e engagenent w th

mar ki ngs g\“’?‘&"@é%es in the code bar, e.g., io those indi cg’gﬂq%%?’%@ns of
the reference nuneral 102 on Fig. 48 and/or those indicated by the
reference nuneral 103. Even though the cdde bar advant ageously has a

circular cross-section, it WJ1l,0f course be appreciated.that it y also a
G £ Tor ont o OBRSEEtATEhs atth? wiibh sRBHERE £ Bxf BrE Sk RsRiae pemba 3Ty (o o)
three paral | ediatfvews t1f shafSi7t iR AuaBRGH: Pieck 29 CRAinfinurh $REralE1Baradly) by 103
(Figs. 48-50), if there is a need to be able to rotate the code bar about
its axis 360ceomin vertiral cledramegthessbyallgvingahe 8ntfifl key to bomosedsomeanpr opri at e
to have a IS‘{‘ e nunber of such parallel, non-coplanar rows of recesses, as
t hey woul d ‘reduce the nunber of possible through code holes in the
code bar. .The recesses or markings Zo which are indicated by the reference
nuner al 102 on Fi gs. 48 and 49 are therefore advantageously |ocated on a
free end porThexonabl kéye4X edit thudibe capdble 6 Beiipsmbhiel afuieht datvnivardsdtie Z 0
rotate stepw se ahout its axis through 360 or less. In a case of this kind

only one rovigrtipRland alse of heing tilted to ang side,or the qtheriabeut the gxis ddi dmprder to

direction of 4 har ! t epwi se . mvenent | "

Fongr tua nal T ERBHORPr 1R PRy B TIPH AR R ol e ot oy
mar ki ngs mayshoentRdRs. 26} @sﬁrﬁgmgb.gg Q@i sping BPihedidotyprara airvird Rbf §RingCRARY anar
holes, preferably for use in the detection of the rotational or axial
novenent ©f bdispasedbesmieen thecontreldiayaittachment piece gl aud theslidemembenis... Figs.

i trer and b PioBmESE BV o stopinipaiion. pRuRieBR0r SRR 104
and 105 r espgaftindieAtyd b\eaRWithé feféresbe ierdl 49T At the Bo®OM! 1Y pdTREN49 Ads 2 @S

indicated in Figs. 48-50, which actuates 9 June 2003 WJ 00134965
PCT/ N099/ 003d3vpgard psojaesingrniere S9fhaying adwlerk fog The passagpofilight, dat. detweenuni t

88. As be s the.Light .emtter/light, Tecei ir, 104, 10S b
o s e R bREs A L BAA B B b U gl
. shoul d .of ;sCothesasd Ay Be SpRAS tcHgaers 03 Ged bﬂ@vﬁ%dtiﬁ'%ihﬂeeii&ﬁwﬁﬁ thd EovlAvaat i on. -

On a base plate 106, there 1s an vertical |ight path barrier 107 which upon
s depressi onprgjectingpemions 49, tutiof theseomly springrtdngae $2istshowh én Bigvddwaktcing

directed Fig. 52, Wl the i ght. pat h bet the || ght
o tter 104 SHOAG e Rimbeat b8 Aot opguesae Fiski Anached Bbsthy ¢ kg 52
The det ect or mdiMstof@&ctetv EIMMBRIN! 34, CONES: Séhutify BPFigbﬁ‘? RilPIeAEA, thE Codtrdt

a
hi nge connection 108. It would be expedient for the detector unit to be
el astical |y keynattachmentgpiccod@r bias at e attom abeved whidhGis approsimately patatiel to e be

i ded by ~0 Ysin [ 9, ., di ing. In Fig. S3
PO 11 Bl S Goi borhin 26 i 5 S el DRre i b DShteg) ey 4f
therew t h angipfhugadiile tisiRey f38r&Rfon t}'léleﬁf $AE S dnldfor3al thefdd ?ﬁgﬁﬁv& t?)% l@éagd a

posi tion-adjusting bar 110 ‘which will be capable of i nt erac

engagi ng neaspring1o liedown aghiastitheslaping od beveljad portidnad9 dfahe sliale mémbengs. It
engagi ng part .100, 1Q1, a own in conpectipn with Figs. 49 and 50. As
shown in nor 8"1&@"{ Seen g}a't, ttﬁﬁﬁﬂgﬂ?g aidhe e’t“ﬂ@*’%&% tlgfaqgttagl;mglpfcpnéﬁgereofhas a

posi ti onadj ugks : Sl iSaEgor s i 112,
wher eby bot hagi’?‘g?‘g%%#g’ﬁ@@?‘g@ﬁmg or 1??%‘%‘%"&0@@#@%@%@%%3%&5 87
and 110 can Beprpssed;iwittdie iTfronteofithe/ hdle 52 ibehrelomndiatd projediing portéondSo ofithe base

plate 106, in.this figure indicated bé’ the ao reference nuneral 106" The
housi ng 112 nkesn ABus, saidpiece Re’ Bds wilpprevent passage phlight betvgencognthst i on,

ke the spr By St PP tighe ol 3T 8PR sHEBRRer SaRd e fF RS RER B
Fig. 54~ and is denoted by the reference nuneral 109" . As indicated by

means of the reference numeral 113, the bar nmenber 110 may optionally be
made in the {nFig 25 itavill be sertthat thoslisletmembes maythave n epprhxinokely T-shepadati t he

f light t h h hal be. |'i ght itt it
DS chinu b TS M S BBt Ha D, HosPevehllle sions ™ "
addi ti onal cegldfiaRetit i lehdttRSupriphpof Bl MSALd fivifef @Gtg%ﬂn%qéﬂgiéa ¢ Reh

device. The engaging neans 1 | 1 can interact” wt Borre 111",
as shown and explained in a sinvlar manner in connection with Figs. 48-50,
and the preceding figures, in particular 30 Figs. 40, 41 and 42. 9 June
2003 WO 00/ 34965 PCT/ N099/ 00373 26 The light emitter unit 114 may, for
exanpl e, consist of a sixth and seventh set of light emtterllight
receiving pairs, .indicated by the reference nunerals 116, 117 and 118, 119
respectively. In addition, in connection with the light emitter unit 114

e N a A r—- L Y T T T T N




s aninth and a tenth set of light emitter/light receiving a4 2003di cat ed
by neans of the reference nunerals 120, 121; 122, 123; 124) 12S,

Tespect i Vel gofBgshown in Figs. 55 and 56, 'the control mﬁ*l?ﬁ@@ﬁo s of a
cup-shapegw%utton, i ndi cated here by the reference nuneral 1 é. I'n ?ﬁis
case for the sake of sinplicity the code jgar is designated by the reference
nuneral 127 and interacts with a light emtter unit consisting of |ight
emtters 128s el@950° k3@ 58MdsHown MW BSERIFIAIRI itk dowReaides: ieckSS
134 and 13S. F#%ou.h hol es, indica @d.heregby t he re?ereﬁgéﬁ%%ﬂ%éérm%BG,
are provi dedOiof therslide owpmbienB S, vghich wall inrfaetrfosh thecheamhufitiie TEril, bsere arettivel
button 126 there ar rovided ne . 0., recesses 137 which engage with
an el astic 318&15 &r@?@"f%bﬁp‘ceﬁ%"aﬂﬁé Leg‘e%qu Bingsp é?fr@deiois abFsee§yEt i on
engagenent Wyhdh 188 cSntk6IkaE 42 ROMilkd O ' i | the
device. As shown, the codg bar l127 igefsgdgtgzg%%ggg%llf'?%t%}Fétcﬁgg%:ngg;f’iegl
button, es gby thyamseiss, the kay g2 mgdiast' thevaition dfehe@rinh 48 ant Gagseane t with a
fixing screw or the like, indicated by the reference nunmeral 140. [t is

y . ¢
thus possi bIteNgUs ShdR dqueelomnyyasds intasahiutmentagringt the slepiog ppstian 4% therehy, 57
shows yet a i £ § 6N i ing to the j,nhyeption. In
this case tﬁg%ttﬁﬁénﬁﬁgic'oglggéﬁsﬁgs& gﬁagﬁgﬁ@gég@e TP W‘uh’fhgi 8idgassed
over two opffthergntroltialyid2gs pashed agially downetartd th the ldieitnest thé Sleowfs7tadge bel t
is, as showp 4n ﬁhg.,S? b¥ he arrow 144, in frictional engagenment with a
code bar 148ndgigated i5iFig.27y bothaperies 5ar anghdly” will betelocked: is noved in the
direction indicated by the arrows 146. The code bar may be nmade
conventionally with through holes 147, and it will be appreciated that the
nunber of hdllesitwdtion infFig QSregurbin Fig A0, Wwhilst tha biteatiod GE Pigd] 70ad® 7 recurs in
requi rements, For instance, four or nore through holes I47 may be provided,
as i ndi cat edigsn32ped 31 sepeetivglys By mowag itk slide amember 3  palativead ithe tmse pr ovi ded

on its inner_si i b transverse ribs 148 for better, 39 engagenent with
the rollers an( . i %
gbptE sH' e KRBRY BE1i6k, I 08 ptéiars B4 B Forived giopt poard
support nay it willbe, pos€ibIAItE @mﬁassﬁiav&m:geb@iﬁ%f&hﬁe BRGALE PE&Hion¥ defind ?ﬂ@”t ations
151 on 9 June 2003 WO 00/ 34965 27 PCT/ ND99100373 the surface of the :

rol | er 14%. memberrelativedethebaseimenthenshe Puprightiofsaid Daibdiaving adroboorasit-ont t he

The ribs engogt e Wi babads Bionbkef o 38 orhnd i R BRRRaRD T otate,

t hereby counteracting any slipping of the belt. s Preferably, the rotating
rollers 142 and 143 will be nutually spring-tensioned. A spring tensioning
of this ki ndlhus, dmisgrihemosementodtheslido member 35 eslativedo thenteasemeinber 58 @ or der

b bl i ' h [ f th I ) .spri
Lensi oni ng F3ge iRl Kl 59 <Blaibopie o 5 shovinde HHbIE 1L gh aitARect o

to the chadlRloWR. TMILMIL at a hinging io point 174 Located on opposite
sides of the code bar, which is axially inmobile, but rotatable, are |ight
emtters and |ight receivers respectively, in Fig. 57 indicated by neans of
the reference nunerals 1 S2 and 153 and the sane in Fig. 58, but it will be
appreciated that is several light emtters and |ight receivers could be
provi ded for the detection of the passage of |light transverse to the code
bar 14S, as when using additional light emtters 154, 155, 156 and

associ ated |light receivers 157, 158, 159 as indicated in Fig. 58b. The code
bar 14S and the rotating rollers 14Z, 143 are pivotally supported in the
cradle Zo 160. The cradle 160 can be tilted to both sides about tilt axis
164 as indicated by the arrows 161 and 162, or pushed downwards as

i ndi cated by the arrow 163 at an end portion 165 of the cradle. The end
portion 16S has |lugs 166 and 167 projecting fromthe cradle 160. Two notion
zs detectors are provided for interacting with respective lug 166, 167 to
cause a light path



in each detector pair on the ti
the other, as indicated by the

novenent as indicated by the reference nuneral

i ndi cat ed WO OW¥M¥E of the refer

lting notion of the cradle t® éfe 08¢ or
reference nuneral 161 or 162, or a downward

163. The detector pairs are
ence numeral s 168, 169 and 1¥%E/NQ900

desi gnat.e respectively the light emtter and the Iight so receiver in the

pair.
Figs. 57 and 58, it is not just
145 that is provided, but

one or mare of the |ight

sprung nmovenent of the cradle
capabl e of being ChPREEr about

the base 173.. Theysupportof
end portion 165 nﬁy, for exanpl
type shown on thesright in Figg

been shown on Fig. 57 for draw
the art will appréciate i media
sol ution shown in Fig. 80 enpl
269, 270. is The foller 270 has
extendi ng holes 2¢1. A light ey
| ocated at the respective end ¢
detecting rotatiof of the rollq
sequential light reception as t
control a register 274 for fetq
transmtted to a
peri pheral equi pnent -276. The 1
268 are nounted oM@ a cradle 2771
l ugs 278 and 279 which actuate
emtter and |ight ¥receiver 280,
the cradle 277 eitkher is tilted
downwards at its end portion zs
286 whi ch are sur#ounded by ang

;
J
N TR TSR X

, take place via a sWvel, e.g., of the

0 m croproceqyp

9 June 2003 WD 00l 34965 PCT/ N099/B0373 28 In the sol ution shown in

detecti on of coded holes in the code. bar

in addition tilting notions of the cradle and .
possi bl e downward novenent, e.g., to efffggdr
receivers 153, 157-
i ndi cated by the reference nuneral

g readi ng of that intercepted
59. A spring mechani sm
s 172, may optionally be provided for a
Iativf to %)base | 73.. The cradle will be

axi ¥ 164,Pressdnthi& difstioB e rel ative to
' T T e of the
0059 amd 61. i0 Theagad® pi vot point has not
ng-techni cal reasons, but a person versed in
181y Hdlw t he support dould take place. The
82 a belt 268 running_,over a roller pair

plurality of spaceﬁ, parall el and axially

obter @/2 and a |igRtng@cei ver 273 are
f the roller 270 and forma detector for
10 Upd® rotation of tAe roller, detection of
H? hol 271 pass, cag e.g., cyclically

fng desired paranetet’s which can be
r 27y which is ad to control
oIIersﬁ&GQ and 270’?%%§?%er with their belt
18hi chlkht a free end #hereof has projecting
the light path between respective |ight
0331 a 282, 283 in Bhese detectors when

0 Ongp Side or they or is pushed
0977'.ﬁ%igs.‘81-85 éﬁ%&ﬁ{mo rollers 285 and
16an b rotated by a Belt 284. The rollers

are nounted in a cradle 287 whi

ch can be tilted or depressed relative to a

cradl e support 289 which 'is located on a base 292. The roper 286 is of the

so same type as the roller 270.
passages of

| i ght through hol es 286’

Det ector pair 293, 294 detects successive
in the roller 286 when this rotates.

The devi ce hEmnathaeshovaripfigst 28and 29Xsdeialso Pige.B4ET)) ObiBrhebtahdl Whielis00393

29 a pressure,gga%F 288 whi c

in vertical $desntFRM, SPIAXIMP

the cradl e Sfb%@i%i%’%ﬁ%e
be tilt

cradl e 287 can e

I B
FPEng e

th a channel 290 is ap ro§'nately oval

g éolt w@_ﬁgﬁ senihatihg gt st engrthe gt i n
Shd shoilIBARE ielgrﬂ Bited: e @é recklfer By

e or shown i n

pressing str &8’daive dgokangesd plives b@he pafpbsabfisuchusitoling etoavpidalightEsstatle, t he

cradl e can al so be_ noved verticall,

The npvenents are thus the sane, in

terns of PunkeiBat light fopptyeo Lglywmitiers car stike Kspedtive onmssociatad light receivers. 80,

but al so as i
det ect tiltiﬁgg

RO fenrnpRAIEFlgs 28 P 20 ' el poBlEF TR e R B4R,

the cradl e 28referkdda peamitas yegurddthepasitioniag loe ligitemidels ARd REt ré@ivepnd 296

wi |

| n ot her

i oG ¥

felt distinc
functi on as
5963.

Fi gs. I n this ‘enbodi nent

be activated. Tilting or depression o
agai nst the action of the spring 291,

5528 st RS NET It 43 B[

further epbogisBafienfpicdd 2’ IcOHREtA ARt Mididst BRMUMAErsRRSEah RGk:

the cradle is 10 carried out
so as to ensure the novement w ||
in terns of
© CRIOLEY

Wi Portish SF face to
thereis a cradle 175 which 1s tiltabl

be

supported, ehgusingtiop 33, bhirgeronque tawartiz 6hd spriag tangmas 52 us Shwilkbeyrotided. The

cradle can be tilted about its

tiltable relative to its Longit
nunmeral 178
in the cradl
i nner portion 180 of the wheel

an inner wall of the wheel 179.
preferably spring-loaded balls

Y PR ARG SRR

| ongi tudi'nal axis 178, but wll also be

udi nal axis, as indicated by the reference

lc%vfc%@?ll%&/ede deéited vmhvl%fe?énlcx tosé’t?zﬁﬂ%& ed

rotatory notion takes place In at’ an

179 has a nunber. of recesses 181 | ocated on
is These recesses 181 interact with

182 which may optionally be spring-tensioned

by a spring 183. The spring device 183 is preferably fixed in the cradle,

as can be seen clearly in Fig.
fact effected via the preferabl

.

61, so that the support of the wheel 179 in
y spring-loaded balls. Since the sides of

T



9 June 2003 WO 0013A965 30 PCTI N099/ 00373 185 and a |ight reRdiRg400836,
detects the markings on the wheel, said markings preferably being
transparent. The first optical detector 185, 186 is expedie 0si tioned
on a corrpoWQrﬂ”’%“\%te 187 which is stationary relative to tt@éJE’ﬁQ%’@wrhe
optical Iy readabl e code wheel 179 thus has code section 184 which may
consi st of at |east one set of s transpaﬂ@nt and non-transparent sector:
portions, rein §Hz set covers a sector angle in the range of 1-360.
Preferably, ’5Be%%' Te sets of such sector portions are provided, wherein
the sets can be arranged concentrically and each one spans a sector angle
in the range of 1-360. Each sector nmay have radially differently |ocated

t ranspar ent Egd8shnvs arstatimnanytdeseetdriunits0 and alslideimembeacs bwhithdy indddia the
specific optjical .cod i tector has on the |ight

. The,said first tical d )
recei ver si o9 ofpfipdechary h?%%agogér&%a@b@ﬁggplt@ggg eneipginahehanpgl §2iasn of
t he wheel i | f t in- i .
100l b, 7S 50838 ey 4005 SRy,

li ke can be adepat maynbamdis pithymatRigamdretessadahith iberaa aptban &g@%ﬁg@ﬁ&ﬁﬁ
191, e.g., in connectiqQn with transmtter-receiver equipnent 192 in a

mobi | e phoned®, s 4 ball; gl pethe;likerwhich isspripgrouated with theiatd o spring 6ovkishns

ndd 11 on. 1 g s’ hl RRibRy biPhY B Ble o tugiSds Maidald e e 04 wni ch
interact wi tfefeamenomantsshimhdheRhaiaidmss dirsidaioTithd\debar 65 RAE bpavsd xpérilg gt

emtter 195, |ight detector 196 and light emtter 197, light receiver .
zo Wen tihe areghlas intpryalssaneinrevided isangverse holes 66:hOnteadh sidd of e tcadé baxloraxi s

178, the |ight th f ith t.h det 196 h ird
dotect or 10 Atie BRbet 8 pCledd & ki A SREH iRt SERRE s TRehe recRverad B 68 Lhe
| i ght recei véts ak8Brovided|fof fitht eBffssoRRAR dBteBioSr ralei CANRBRE irafsverieth the

m croprocessor 191. In addition to being tiltable sidéways, as can be zs
- seen cl ear| ychaneah62 ghrgugh thegpode bar hwdes 61,1t wilt alsd bopéssibla thi mrovida sevietalwi | | be

di ent t t th | s dth f jte the ball pivot
TTRTTRTR s pretRR etk of ittt 867 f Scistin Shese SRE S hotgR anciogaant hat a
- disc spriRg ipk toidnk ahSthesidhe }%g@ of m%@"@qh"anje?rﬁohlﬁxeﬂf £ SthIPHEMR ey SO

that its end portion 175 noves downwards, the cradle wll rotate about the
bal | - pi vot 1asalefinigthe limits of the myentichi the hnglx range ¥ e.gu3°@0hokiwould, Feoutsec h

i's represented by. e, downwardly s|oping axjs. 178" . O course, i'n such a
situation, t ﬁeepqsgnblﬁq[lo DAY & &gV o)é(gtthreg é?@figtearéaﬂégiéﬁYeaﬂn%Fﬁ(fe?&rﬂ third

detector |, ei 9 June 2003 WD 00l 34965 31 PCT/ N099100373 and 197,
198 respectively, wll be actuated so that in fact three signalling

possibilities will be provided by the sideways tilting of the cradl e and

t he depressi of .the end . portion fhereof. However, .a person versed in the
art will %ndgﬂé?%dgﬁfﬁ&%ayﬁ’g? 2 TPt 30 Sepand veb AL list etde TESPIVEORAITS| o
posi tions fogytdre ar gt & vidiid ' ' b L1 b for
can be smaller or gfeat gr, Wi ?ﬁgﬁf&%tag%%s %%gﬁu};%g&}tr%gﬁggﬂﬁ k‘%/céir‘{?llsve .
i dea. The whpats id #@ foem of,@.gj, thirdefodeth iagd ffth sets abhindivaied i Figs. 3% aiul7 and

i ndi cated by ference ?lurrer al, 297, A pluralj %g of holes 298 is

. the
provi ded, ‘pr@f‘w%ﬁy meapsplthe sespectivg seferencepumerals 6909’ &l 707 7n wikel 297.

By using, e. : ot} : : i I d 301,
greater det e%:tt? %ﬂlg%%g@tﬁfﬁél{t gésc-el;vr%lzs 'gé}?%ﬁt ﬁggcg hﬁ?‘yhc v’\}sﬁ (ﬁ{ %iﬁ‘{"@t Bo,oo%gd’l%pg ht
em tter 185 expthimedefdriegihplecinaionmdctibfrithtiie 29e tEiRtstepvideahechanizal mcWearned i n

Fig. 90, wherﬁhn CWstands for clockwi se rotation and CCW stands for
counter cl ocRijheglidegnembes§! relatiyrio the statipnary, part 6A oill eausp passege oflight and

hole will b etlg&Ig%%o?eg 68°66" " & Vin tﬁ'eocorH%tbtaref or non-passage of light through the code

bar to the respective light receivers 67°, 68°, 69°, 70’ and 71°, which will result in the

output from the light receivers being converted to respective sets of binary “1” and “0”

30 characters.



is which rotational direction the wheel is turned in. Fig. RAJ&neRM3in nore
detail what happens when the cradle 175, here only indicated schematically,
is either kept still, depressed at the detector 195, 196, de ressed at th
det ector OOV or straight down in the nmiddle above the éﬁ'

and D designate light receiver 196 and 198 respectively. 20 This sol ut| on
is advantageous in that it can serve nman functions, and at the sane tine

mde on an GRHBHK aBof Ber Mo Hh SRRl Sfipr SessseionctasePat Figbi 1€ 38hone
technol ogy. jhdel1d@wilDe preRASY, it R nePEHIRIQs ﬁ@ﬁxﬂ%tﬁm’z‘thmoge BEARAN eh gbcan be

structure with few noving parts. is It is I nexpensive to produce an
made rel at i vielohossesl dode jbar designl whicly hascdsgergially e polygonaberuss-stdtionyeg., it is

Do or s ent Hextahtar cHEgis shARR wmere e ngéféagl 5 cRbGIiRe P08 BRI ant
- ther eof 'IIu&észgaatsdb%ﬂaﬂe%em%uﬁ@&l 72. gﬁg@? flagg Thad ﬁ tr&{agsfy 6§75 Rad) SO

appar at us housing 20 Ich a contro ar ranged.

The control bﬂeeplacéthaoand)thtrmlnphyy@ftlreaibdalbhix apd thesé Dn@dctavighia spring- of f set
t hrough hol es 202.. On at- June, 2003 WO Q01 34965 32 PCT/ N099/ 00373 | east
three porti otﬁgs‘%ﬁ’éreé&g“%ﬁar& dhtensionoghbep sprng Y. Wg@&pﬁﬁﬁ mey be ad ‘@ntaglggus

el o 5o dolloRBensiet RSndilied b AR TN 7€ Tt R% 9V ol | T

recei ver 20S se on o e si roI Fi g.

6S it is i ndéxtaiderbrh bﬁé sitle €1ce oﬂhd pblypnal q@debat !dt%e@bpédlﬁbide‘fiﬂet ﬁﬁﬁs and
i ght recei V;_l esignated respectively by the reference s nuner al s
20b- 210 a¥d Sewnshesrly iFignd?. c & dtevident-figm Kgs. 41tandddl i wanldlosexpedientrifithe

i nstance, i f% desegs of H(o? we}? % Eg_ﬂé tl%%g Nahd g%s%ér's%fo glg lc())%t’t'u{%npt he Cl?nt r(g.l

wheel about

bei ng the pomlcbdd batry Agfmme&s&lm%s Izs zif{de@' th‘é%i%‘sﬁkhbnéjﬁtwb tthe@étrt% Bs,
Al though in Fig. 64 only one |ight emtter 204 and one % recei ver’ 205
e

i s shown, itmgy lig mtiésp&ppveet@mwae plangs on thegpde barywhich Iaregdh ren for boles tnd

erbodi mont 1 S1ne gt B sih & B8 16¢ sy f8 a5 BB Flobveb” it oncetafle 94F ot gt g

. receiver @05o1ien IR Rolas ﬁ%ﬁlﬁté&ﬂe‘fg r thdiskt 532 oaladiednthe SR ﬂﬁl?ega%%'ne%?ihe not
only to count the individual novement steps, hut also to detect a |ight -

pat h- bet weenhqlesgne seeandiset, exnthe get 157 I 'Ghas qap beiseanrin Figs 43 By hefsame alsaapplies
t||t|ngthe on I g. 61, the light path between
the |ight en CPB'EQ%PQW%@F&%%@W%% %géver 205 wil|l be so actuated

that it is perceived as a non-existent |ight signal by the |ight receiver
205. In Fig. 68 the control wheel has been pressed downwards at, far
exanpl e, p0| ke @nbadirsenstyyill depr kesdaseriped in mdre detpil iwithgefetence ﬁnﬁgvﬂkwhe@m is

f bl b ted b r.t, 216, di t ed Fi 68. Z
PrCt b sotbut ROl BEACHRRSE 5@ oot Rl B8ich B Gea i st Reandifed Dol y o
single |ight r&éﬂzﬁc@%ﬁnﬁﬂﬂ 6Sa'l‘hﬁerowscﬁqlom'c%ﬂs1§ib ef ih'eglmes t%é?bt ters

communi cates with a plurality of light receivers as propose ’as a
non-1imti ngd,ethnlpllemoﬂ narel g nItemﬂbolseerrthEﬁ the aﬂgularWsButqmcorfsrsnm bﬁfhel i ght

33, whi.ch fuyrt
conneot ed t oI B oLl hol PRIt BESREE ight BEeY 1 CoRlebart MUt ¢ ne
as wheel 201sq fhherh8li ﬁ%é&&%%fhe%%ogﬁég e@ ea pled tooﬁft‘é}degﬂ aéslﬁ' tlﬁS\Zéth the

output ftomall the Tight recelvers t are activ

recept i onzsor onlptherrewegfttiolss 66t | i ght. The peri pher al equi pnent 234 nay,
e.g., be a display device. Optionally, the m croprocessor 233 nay be
connected to a radio transmtter and receiver 23S which has aeri al

equi pnent an i | $iS) €CePL 4,0 sQu 30
caul PIEEL_ e HAebu SRR HBte i TR AT 0ROl B
i nvention. 110,70 and 71, 71 ’, due to the stepwise movement of the code bar a binary code pattern
as can be seen from Table IV below will be produced successively, wherein at the points
30  a-ritis indicated whether there is any passage of light LP or not through the row of
holes 66.



9 June 2003 WD 00! 349b5 33 PCTI N099/ 00373 this case too ther®JneZP3
appar at us housing, indicated here by the reference nuneral 236, in which a
control wh@eloodeési s arranged, wherein the control wheel isSper/NO99s 0373
spring-supported by a spring 238 at least at three portions thereo A top
view of the wheel 237 is presented in Figyg 77. The wheel may be prow ded
with a slightly depressed portion 239) s to allow a finger to turn the -
wheel easily to one side or the other. Thhe [fousi ng 236 has an edged recess
240 in which the wheel 237 can be partially recessed. In this recessed
portion there are, e. 9., three el evations 241, 242 and 243 which formtilt

poi nts for ftt vh eer—h f-eh—prot-eet-Rg—pa—p44-which i s
to form p|\,311§6 ﬁga};g e \I!II P'Pa im{gaerCkef bbvi e 3450th]e hinfdaa
designed tag al gl ~Py T PR T e TjieXi atRet VI TE2#SThe
fixing brackdeﬂt' de b 2zg na EIt'l r {be ng\fided Mth\ﬁ‘a Bearol n;})(fgt r
iIIustrated)l n0c11al()ow$ the pi n| 244 and qo the ywheg¢l 2337 Jto furh relative
to the .fiXI by aclket—devi-de |1‘3rnT_L| F\[y, the pini244 v be ptovided at
t he bottom\%m al5naB-ilh ddvid, | so that it spaps i mto |pl dce pnd|cafnot be
pul | ed up, joert IIC/CIlLUi‘fss'lia ' fgH-at-vretet-he—Fipd-ng—biacket
device. As |an additi ¢nall’i 4 "al tqgr 1(gt|ve tHe pjn payjconsi gts pf fwojparts

with a divildng afealZ447, [QptI@nNgy Yt Hat [theppr 2424 is whotgr—put-wt h
the wheel 237 jiself leitlher snappad n_qr _gecufedjbyja 'l sdrewtojthe pin
Z34 and in [such ajmannen thdt fheioheel [ps |rotptabl ejreljatijve fo fhejpin.

F| g 73 c Shn\n —t-he f! X! ng brﬁgkej vige flromthe siide lan Ei 9 ‘\hOV\B
the fixing  atket dévide flromy@be]1THE fliOki hg brag¢ket| device has |
openi ngs Z4% 2A8Tamt 249t Zp—ai{o t+cad i A64—1er—t-hetuhdersi de

L] LI [*.\] X1 S OSTO™
of the wheel to be detegted. The )?)ti!:al brna i hgs|aré¢ dgsignated generally

by the refergente hungrall 2590, |and $NAQT g gpe[ MyET $Toga—tat} €[ g-{ tWo
or nore conceniri ¢ seéctilons off suc h rki ndgs npy be msec. Thus, the s$ection
263 coul d H® j dist [suéh g suppl emept aay doed of | a0 1<||’r zg The t{xing
bracket devj-eet245-—has—e—~g——Ltht =sHaped | Ligs 251252 _hnd| 25 whi ch
engage with&uf-olits|265 ir a peall 254 dn t|fe hbusingl2316,| sep ihtel alia
Figs. 92 ang 93— The i Xingbracke i 245 {b g5 i e—g

t he annul ar{#sec¢ti on 263 {of [gropves om tHe yndeysr
provi si on of—tiltlpoilntd 241-243 all gus [t hd whpel 231 td belti|ted about
the points P#l1lang 243, {24l and 241 ¢r 342, 248. JNI b tla tike s|{pnjof |t he
fixi ng brackettdeyice—Ht—witi+belpessi-fet—asl-cal sgentinEigl /5 o
detect 9 Jung 2003 |WD|00I (34965 B4 IPCT/IN0OY9/ 0P373 wilt h dhgOai pl ofl a|l
respective détector pair, as 1ndrcated Dy the refererce numerats—2SS—256
and 2 S 7, tilting of the wheel about the points 241, 243 or 241, 242 or
242, 243 . The detectors 255, 2S6 and 2S7 consi st of respective |ight

emtters ang Ilght recei vers indicated by the reference nunerals 255',

255", 256, Dsdighhemiters67, 68569, 70, 72 may bg pasitionestin suecession eif therapgosite | n

PO TS o0t thecddiehal B BGlcBleadivsie h CRobierb0 1St 156 pottehabBabaduic”
abut ment of Hgheeraitters6y-2Bfhay bl ldce@on H dirke!sidERnsSoMRWAF %l&'th@ﬁ%ﬂty

relative to the bead (see Figs. 94 and 95), but still remain in

respective d@eeivss 6T65l arqméchmﬂ!mpm%mdleﬁshed‘ddesbarreans that the |ight

pat h between |i ght emtter 2S7' and light receiver io 257" is bound to be

actuated so that light is made to pass via a hole 266 in the bracket device

and a holig 26 dldd conbévadeagh E 3 l e, the
v AP lighSerhiftdtsGAl gggq h@g rbc%lvezsllm#e {ég&?{m

Light emtter 256" and the |1 ght recel ver con

m croproces wqu@ﬁallw\m prbvemn ptupagatmmﬂaay scanteest Ight totheeropd pkt recdiver.
equi pnent, ch as ﬂ %P ay, device 259. Furthernore, the
mi Cr opr ocess 5618t &ght emltters 1ght receivers can be controlled by a microprocessor 76 which

may contain controlling and analysing circuits and circuits for convertmg the detected

t—ttevice za4o ey H =k h, e—g. ,
a step sprijng 2451 whi ch wijth jts{fxe¢e &nd f.orrris e \]NI 2 eﬁgagemant W th
y fz 1 URe [§e g371 The

L

Ol

binary codes into a umque indication of the correct character The successive characters

15 wluc_h are produced may, e.g,, be fed to a display 77 and furthermore external equipment



be connected to transmitter-receiver equi pment 260, optional® yurv 2003
associ at ed equi pnent for .em ssion and reception of sound. As will be seen
fi omFig. 7 | east one detector 261 is provided for detecting the
rotatory H%%ﬁ@ﬁﬁ%f the control wheel, this detector of courggnﬁpggmﬁﬁ ng
connected to the m croprocessor 258. In addition, it would zo serve to
provide a further detector 262 for readi nf§’the optical markings 264 on the

under si de of ' 23 . .1t is.possihle that the detector 216
coul d al so rset{gﬂgf,‘,?@?agé qm%m%aﬁ%é? g%‘ﬂb'itﬂg% 1cp d?’ﬁé&%’é‘&? Rgraerah g, maye
det ect or 262berprolidbe farlomnintidatilss widSth@hér 99 Naridt fuitRe %}Tﬁmﬁ L Qithiad- 74
it will be understood that the other light emtters ?irnd g %ng’éﬁﬁvaers
will of cour®irgelephyneasitbellike Theradioconpnuriesiooun2 38 maypforteremplake of
clarity, such. I on. t.0.f he m croprocessor 2S8 has not been indicat ed.
The opti cal lé}n?rggg;g@f%%gg%s theel will preferably be provided with at |east
one set of marked and nonmar ked sector portions, wherein such a set wl|
cover a sector angle in the range of 1 so 360. O course, two or nore such
sect or por t i Breydentpiagtivaie thealenicen thevasinus pasitiois of deaiods panelativecther angl e

in the range_l.-3 60. n be.provided. By, way of exanple Fig. 9 June 2003
WO 00l 34965 ﬁ@ﬁ%ﬁ’dﬁ?‘o‘g@?ﬁ ‘%,“3&‘7-’@ ’B?Pd\ﬁém{%e Eéé’ﬁireﬂ é'é&‘a%l» &8s @coptroldesy82ons
263 and 264 whick b i¢ ' : ; ngle.in
Che range L. B DD e B e o i e B bl o APl e

limts of thelestromechanicallys Asiag.alt8fhatihotssuchawitcheaB2Q820T ittieontkiosle a7 | N
cl ockwi se di ecé’iion and»%aw, for exa a detector 261 or 262 is capable
[

le, a d
of givind®a Onaty PAZOf fagy %@%ﬁ@gﬂﬁﬁ“‘f heard 83 wheyein plsp theosi t i on of

t he wheel . nq&ga;y Mt ghi_ } i j L O whi.| st

denotes ant |QCQIJ oc k\?le?l tggzrgf g?i g%f '7?) a{dgn%e%wtléﬁ aﬁg @%‘E)e\l/\%&ﬁc%c‘fl* ﬁ‘fﬁr%{:f r
depressi ng t b endesdunilizorshingeadhvizs a adeans 34)and) irghisabayoiiachel #ADdevRR bhgke

pl ace at points g -and E and thLi‘s actuate respective detector 255, 2S6
and 257, cf:Plaed %%&?‘“&W&%Gnﬂht erthereng of the underside of the circuit board 82

. 255256257 SvRied Qi el 234 SR t . C100Depressjon at D'
-010Depr es leOt cl)1 gﬁg‘{rggoo 1 Dg%%ﬁsegﬁ%b%gé?& g%g??gﬁegf %@%gsé‘?ﬁ@% %Tl‘n&gaﬁﬁ‘ﬁéy Q‘Sv ant age-:
of this sel utefavence sumbrdl 86wnFids A8 andAE. TRthe bentralibiiten R6 cordpbllaStvih9r eat
nunmber of push, button inated. It wi|]l be easy to operate, iIs

g
sinple and r3Khatt r"f’witﬁﬁétg-’r &:@mm itely of ahis kind cpuldsadeintagesusly berplacsdaart ur e

and can be r i 108 (Y N e Lre a.certain surface,
e.g., about ng’g%?#lnﬁl ér(l)dg:bg{n%qt er. 2586 E}eg'éwmé’él"‘fé%’g? hé’\% ‘3"%8?1?1}38{']0%&?"%02
with a depr egwnestioddareftobeangidgd aefic anpbsitde, fai shiteh or FWieched 86 berdien te

supported by, a cradle 304 which is tiltahle but not rotatable about its
axi s rel ati Vs B{af fPe deving husing ands: ciyit bapdanlate 83 niaydeanshpddiens 06

which is ﬁasﬁ.@ﬁlstf&ri%@%m}q)iﬁz{r?gé&fsé%ﬂaﬂwaq {%slpgca%lgn.ce via a hole 307

therein, and is spring Zs noun Ve §’8’ef5'l ate 308 by neans of
a spring 310 and.a bracket device 309.

Such switches 86 will be common commercial products and only a gentle pressure on the
control key 82 will be required to cause the switch to be activated by slight bending of
the circuit board plate 83 about the connection 84.

25 '
Fig. 48 shows a code bar 87 which is moveable through a detector unit 88, consisting of
light emitters 89-92 and light receivers 93-96. The code bar 87 which per se may have
approximately the same embodiment as shown in, e.g., Fig. 39 and Fig. 43, can be
moved back and forth as indiéated by arrow in Fig. 50 by a control means 97. The

30 control means 97 may be an control wheel or a control button. The light emitters and

light receivers may, as described in connection with the previous embodiments, e.g., be



9 June 2003 WO 001 34965 PCTI N099/ 00373 36 The cradle has a stignes2R03311
which is supported by three tilting pads 321-314. The wheel 302 has on the
under si de \.&{;g@g‘ﬁfsa code section 315 and a step engagi ng section 316, e.g.,
a belt of spaced recesses which form successive end&JéN@00}3: h
support rand step control ling bosses 317-319. Detectors 320-322 are provided
on the s base plate for detecting the cod® section 315 via openi ngs 323- 325
in the crad LS .0l .wheel is tu d stepwi se. The detectors,
320- 322 ar eh%‘ﬁwggl&e]@[trl caﬁ&gﬁﬁ‘fq’gﬂ r ﬁé"ﬂﬁ&@lﬁ’@r@? ﬁ%ﬁeﬁ@@“ﬂwﬂlc?&%]flgng t he
tilting notaonAeiwas it sisetireh@pRéous eRBblinihtsRA fe 4 aralsd 1Ak
314- 312 consi st preferably of g’l&gr OSW tchle-s. 8809%%1&3%8%&@%@%?3@3[%&0@%

t he mechani a&lurdily pEheles @xwhish acotimeughegbing) sa thvit svhepracekesed hoR39 oh @ link OF

the sake of sinplieity oply twa.of these are shown connected), which can be
further conR%@'t%g afl htoeﬁl{lﬁyn%{'ldvgg t BEREIVAT, thiphnle wilhereatear lightpagsage1 04- 115 show
a sol utian wargthrolats! d 1R 1ioRE : Lust, explained in
connection with Igi %ﬁﬁg(g ?Lroﬁg}{elk;ti&g’;g{.glI’UZ?aﬁdé%slwg&fgé%%%ﬁng#wamgg}fa?% i's
having a dejndisduiabliolesmay be previsled awitindn oytichl Hght fib@ab enffdite MRlssa3a3dri S

supported bg a rg.dl e 332 V\/nhc is tiltable but not rotatable about its
axi s rel at i Bghty SSERLPIEIONS embediments, hese toorthere\ipa dexiblb@ngagingime st 100334

whi ch i. ol i hql.e ;335 in, d i
Socured prvaraer mRin FE 48 3% Enditfng bl a8 9135 Biepliitoze o mbaor
t hr ee cur vespringltd foren @M&b@ﬁ@@@&ner@ﬁiﬂlﬁaﬂtﬂ@ﬂﬁF&_%ssie?gnggé’fs%&eh@ar"gge' 302

has a code 20 section 339 and a step engagi ng section g., a°belt of
cl osel y ¥pathoge indicated by mgans af the reference memerelel 03rayelig ndfandvertthossingiosted and

step contr i ' 3.-.Detectors 344-346 ,are proyi ded qQn the base
plate for gi)e]% {eh(g? ?@%ﬁﬁ %gu c%%re?@ecl%‘fegﬁﬁ%‘fﬁg‘ tf)? godsihan ad yantageousiy bas a.ciraylar o r adl e
‘when the coaoseiectibisal wllBdT dofirse beapfresiafidWhsi St mav §isd 2S¢ are
optoel ectrical, |ike the detect orsggTSO- 352 formj]et éc?}dﬁg&ﬁ@’%ﬁﬁa’mﬁrd
tilting not$-8nPeleens cradle towards a respective one of the detectors 3 50
3 52. At three extreme points, the cradle is connected via pins 353 -35
5 to guides 3 58 (only one is show. in Fig. 110) in the housing to ensure -
that thest i Inisiead of®plugdlitp{e. & Nehrd pathifel rSws NP dsRionShadiis LATBS (seb Big NI S
respect the solution i stys?grréey\hat .?&gm ni sceﬁ@ gf 0t ﬁé&g@éﬂ%%ces}shﬁﬁf&sggﬁﬁ_ 95.
The opt oel et®rardAp (Higs.A8H)sif thete Bronesd do B&bla 5@ ratate thecwie bapab@ idxiso a

i ) b 356 h Af o Shapl i ci. t | f th ~are -sh
Connect o) S o &P oue A o000 Rausuld Ve fapiearists o hivrcr Bresequi prent
9 June 2003nuifdepof SthGaraliél, ASH coplBRat/ DR BF &Q@s@@séﬁg%g%dgg@@{éﬁ{ggﬁ%%?et he

cradle there is a spring 357 and a connecting p adl e
332 and t hethgpamher ofippssibin thyough padedBilesds theadosle ber t Eircreckayes drivadrkinge S
under si- ; cradl e i.ch serve in a tilting action as notion stoppers
and i g%? 8‘%@%@5@ ‘f‘-%ﬁ?tﬁ‘i‘ p{]st}?.’e%ﬁ“é’cg BPWPE%ib% on Feg <18 andat9rare theseformny
features i nadvenapsbudlylibeatddCors by ' ' - <A control
wheel 363 having z‘;\g%(epraeésag(i) oﬁhgé %rgﬁp ?Jgrwg#g}%gcgggﬁ%r ﬁ#@%“? F%‘gfe%ari S
shown. The inHesstto BBateistepwigemboutits yis thraughdice® 36ssMTnaltassofthisaaiEshly © be
tiltable bu& not é%r)fot at abl6§ aﬁ&:t its, aﬁés relative to the device housing
365. The whet!O¥e% TREases odpnd D3 suisavirecin thelopgisudinn! divecsiogiof threcasteddt to 334
via a hol e eigdretthesthvi | Yo 10, hvotal.relative to the
cradl e, but terr'e m natelbe‘gls%ﬁﬁ? ﬁﬁelénﬁggﬁl:sg%a@*ﬁgdlh%&@ﬁr?gh?bcggﬁgife “ﬁEPéi nst
t ensi onizhg thessrrecessasror ngridfgs mey be made Hits throwih-géin® maally angularly offset

coplanar holes, preferably for use in the detection of the rotational or axial movement of

the code bar in connection with an optical detector unit.

Figs. 51 and 52 show that the control means is able to interact with a light emitter and
30 1ight receiver pair, indicated by the reference numerals 104 and 105 respectively. As

sho_wn in Fig. 51, there is a control means 97, as indicated in Figs. 48-50, which actuates



~s spring. The cradle has a subframe consisting of three cur®&uhet2008i ng
pads 370-372. The wheel 363 has on the underside thereof a code section 373

and a ste i{0g section 374, e.qg., a belt of closely s sses
PwBTARS RS lig]

whi ch form successi ve engagenent with support and step con sses
374-376 'l ocated on the surface of the cr%gle. Detectors 377-379 are
provi ded on the base plate for detecting“the code section 373 via 20

openi ngs 38 b C ol |, 363 .is rotated |
sf epwi ge. T&gé e{/éedé'etr{t)? ga%E)@é;i-)% %ﬁg)ru gngbet%g%c%%rtw SH A ?z}?ebe[sﬁ&n’dg‘f E&tor s 3
83-3 8 5 f orendeérdighi regeiv&repaitoldanaosinday bé fdttint¥didnQfe Ghddréige 6f ﬁfé'cﬁcﬁiﬁw@a{r S a

respective one of the detectors 383385. At. three extrene points, the cradle

364 is conndidted Sy\ﬁthéo%gﬁ s3bguiday coerse nptdessunderskend dsalefningshalidit8of the t he

housi ng, as €Al itk bl Gne110. .o ensure that the tilfing. is notion
of utS Ihegcr aZIlé‘%ﬁ@%oggra ga%é;%m%?mg, }]he{el Hagve 'lﬁlalﬁ'lgi’gpartgi’%’@f Ilpﬁn:g’hg‘i!?:‘{ipponl is
sonewhat s erdepressi@nsf thé cofeuibutiBn b7 % indlat&Pby RIS gﬁl%&t%?%l}rgﬁto%t ors

377-379 and 383-385 can be connected to a m croprocessor” 38 he sake
of sinplicitig.or yilk qaysethetlightpath betwehn e lighneraittee dP4 andhiteHighareckierf 105t her

d ' i pheral ' 389'. 30 To limt the tilti f
tho craal e (REPLIERE af Bephiiie 0 MR e uals S8 RpROIYY SPRRSEiOddo the) Jing

2003 WO 001 348582138 0F OS2 ' I10S. i_.ch. extend
down fromt he&ﬁﬁlder Si gy%fgggée crgnl e af I‘{ﬁrg g%% eg?:é@%@qg%%éﬁgt%@ng ® and
are indi cat & dngticaliy depriessitde taavardsithe bhsesm@nS-19692 feafie $Hu9'0in boplovided B¢
-128 the device conpri,ses rotatahle drum 393 which is s rotatabl e about
its |ongi't udisW§Ia’SQ§F%‘.ie“f%fQﬂ’Gt$ni $oPEN&bl y attached to a cradle 394 via
hub nmeans 395. The cradle 394 and thus the drum 393 can be tilted at either
end or pushed down at a md region thereof against the force of a spring
396 | ocat ed loXigh &4t wil] t8S2en thacinaoankceion 9thithe torttad Meanodn Woasinl BXeRitR 98
which is located in a bl ogqsgui de 399 of the cradle 394, thus enabling
2 f

both tiltind 408 o ohfls granged the saidxpde ban7 and arpositiGwadinstingbar

plurality ofiio i [ | -hr - 00l r.al |l el, hores 400. A
first pair of ﬁflgﬂ%wﬂn‘? ﬁaé%lﬁéﬁﬁanwgé‘h{“ a(r?léuegg?égé H%Wp@ s P& VBB et ect i on
of rotarys paiskign similani that aftthe engaging paht 100, 1016 a8l EhoWBAZoRMectidh Wit ¥gd | Nt .

t hrough succgssi VB gﬁ ﬁai d, bores 400 as the drum 393 rotates and receiving
light at thé dtfiel Aishowa in mors desaitindig.idnbothheeasedar 82 agd theposisionhe

structure degg .'lg,ﬁﬁari . i @\Wé . Fi . - 87, 1 second. pair of
i ght em ttgraﬁ%% an&%?%@ﬁe‘k% er Q&Eﬁ ﬁéuﬁngbangﬁa%twgﬁgb%ﬁﬁfg t he
drum A t hi mooveaient aul rbtaging oe titting@iovéRBntsTihé baHeB72AE 210 84n BOProviled OCat ed
at the other,.,end of um Down-tilting of the cradle and drumat said

sajd dr
one end wi | ITHEFRHPEY §e *ﬁ’ﬁﬁtpl%%tssg?}h@s’ £18othe base plate 104, imthis figure indicateddiy\tbe 404

due to a,gr pd hebl i 0q. Al 1 ght th therebet we gy
Do i 124 natefenty RferfClO) hARiE N2 bl B BRbT G B BrssiRte d e 21 1 g
passi ng fr omhitgecommectionrin ﬂ%ﬁglﬁeﬂbﬁgﬂa@&ilﬂ?ﬂtgé rédB@néiatunhéralar 08F adl sﬁﬁﬁ%gﬁi@‘ 408

bl ocki ng t-h?. I il?ht ,ggt h therebetween . |f both the drumand the cr € are
pushed down %€ thefering 403 igfiignS L, hedleaprovided in the selutige showrbintFig <4l abddne end

Compr 1 ses. a Sehotedt e'resefinol Bbiiel S0, 38 ool et Pemstnt the Elvamgmmeraial
axis. On thélB,rIﬁmebatvméﬂ\berf]lnhﬁayddfigiﬁhiﬂy%egn%lfeqmﬂﬁeﬂnhiog% cfcglfdgls{éggﬁg%ft ripes

410 and non-r,alflective striges 410 e drumis rotata to a
cradl e 4%1 VH thinyshbales soithat thmpassegecfdightithrough suthiboledieancreloffedfdd bgan be

tilted at eigther. . r,pushe wn at a.md.region thereof against either
the force ofIl tgélt é;nblﬁ?rﬂﬂﬁ)%]l@ \g@cﬁgggma% N lﬂ‘cﬁﬂéghﬁégc&wépg(#m‘ablaﬁ- nggs adllgwsng f orce

provi ded by agdici6hdl c6dh i ) Bt W) : respective
ends of the adrlum 409. %’Egﬁ(@g%élego E%Bt?@@?ﬂ %@8%%3&‘&&8%{"%9 Fhe

engaging means 111 can interact with, for example, hole 1117, as shown and explained in .

a similar manner in connection with Figs. 48-50, and the preceding figures, in particular
30 Figs. 40, 41 and 42, | |



9 June 2003 WD 001 34965 39 PCT/ N099/ 00373 an axl e 417 whi ch 9 durlel088ed i n
an obl ong guide 418 of the cradle 394, thus enabling both tilting and

push- down wb odfwescr adl e 411. A first unit 419 of light enit | i ght
receiver assists in detection of rotary position and rotat i%ﬁ%@%ﬂ%” of
the drum 409 by emtting light towards sygccessive of said stripes 410, 410
as the drum 409 rotates. A s first electrical push-down type mcro-switch

415 i s | ocaTkslight emiteerenid moﬁnatyhﬁ)r%kamplefco%ﬁﬁ??ﬂas Q@C@Bisgﬂn&gﬁigfﬁ&% type

m cro-sw tch .418,is | ocated at_ the other end o rum i ng of
the cradl e SR¥erlighiregerdng ppitsniadisateditiyithe raferendeemmiviraish 16,157 a88d18, 119

down-tilti 1R Le and drum at sai.d other end will operate switch
416. |f bot sﬁ?te&%fufr}n{a §qmy, 1 connegtion yith ﬁﬁé&s@ﬂemmumtlmmmm lighyi on

t her eof , bi érhittei w01 1 Owhidh FsrRehed ltdes QReEALe. . Jhe, devi ce, of
Figs. 134 -138 as well as Figs. 31%%@9%4%?§M§g¢q?rgwtahe§epriqg?m' gighth,

navi gati Ag & MRGLAGH 2 tentheeopfdight erittentiphioeceivitlg doies) Rl ated by ﬁedrﬁro@'ﬂhé"“”ber'
of pages, e n_lnte 1. ] Il _as _on electronic apparatus such as e.g.
cel lular phrgg%%n.%e?ﬂlgefaisn% llgﬁ lggv?%’% 12844 m &espectivelyr - poi nt switch (center
switch) 421, 433 - 436, 437- 440 with a wheel 422 which is rotatable and in
addi tion has four push-down points 427 - 430 for operating swtches

thereat. Hokshewn in Figsi H% emt 5@rthé soritrol AteaéWorlsists 6&%@%&&@ Hi‘%{%n"f four
push- down plgi.nts ??Vrs‘igeo‘f%l d as such be construed as an exanple obnly for

an
the purposearafated pers Freencevwmeral i 26 Thuthis ¢ase forahe sakead€vingiciey e be
capabl e pf [ : dab) ' sh-d i.nts 427 - 430 on the wheel
42F2) and 1m pdl?gﬁb %k;l\&/\ﬁé% | rtlét&;ﬁ%g?&erfg%eogwn?rﬁgweﬁﬁéfmmst‘éﬂ‘ih  Hghf amitipr wrdtl of

t he devi ce,copsistingiofdight ¢mittets 128, 1297 130Ad Q8N vAM i ' ui tably
n=m=4, ht pg ﬁ{aelff’ ere | ss t he possibili tyv‘gf‘]’lI dr%géacﬁﬁgélnﬁ%}g\%%%‘)eg%]wg val ues
and n ~ m e ‘g bukhrewehiboles, indicataddiece ttheiraferdnice humerabld6 adB2 i S

| ocat ed, SGyh Hhge t | i l.tabl e abaut the le 432. 1t will ,
however xsq)lgeﬂgéilﬁgg% t eaﬂtglp't %]th%ﬁléérhélfegpﬁeé’ypﬂg}e Goptrehbutioarlgfthers arh| ong
in a verti qubvidéd rmedrisperganetessed 33 AMhichl ' ' tre..This
structure enables four-gvay _'fi | ting of tdﬁg? u‘ﬂiglﬁ@%%%hid%gcfgsg’e’{esqlgngWe hol e
-of subs E%nﬁﬂgﬁ"lb&, seleasglle pasition engagpmenttwithiavextemiaRiionofla hhiRitg Bdag 135! e

432 (point : i 1 on 421 i t_in neutral position b
spri ﬁlgoi‘ gr ?gﬁgg‘gg?%teh y CB'USI,A;é -Sgg‘éé\’ t?‘§7 68&71%’%9:?%2%\{;?@!1%2%@“57 gfatshl,e C:‘Daﬁ'oh%d
436 which Sottenganehymbansrofardi 142 tuhidPfmd HicAd eéég%?’h‘%‘?% Y5 i)

extendi ng out fro @kbot tomregi on of button
t her eby vi 5"%%(&&%% % vadicatrd Wt the aeferenconuiuerel ROt WANOOPGHBRT 0 4ake the

PCT/ N099/ O%Jiéeﬂemx%ﬂg@rg?ﬁéé’})%ﬁh 433, at 425 switch 434, at 424 switch

435 and at 426 swtc tton 421 with its four switch
possibikities is located in the center of the wheel

Fig. 57 shostyet another modification of the device according to the invention. In this
case the control means consists of an endless belt 141 which is passed over two opposing
rotating rollers 142 and 143. The outer side of the belt is, as shown in Fig. 57 by the
arrow 144, in frictional engagement with a code bar 145 for rotating the code bar when

25" the belt is moved in the direction indicated by the arrows 146. The code bar may be
made conventionally with through holes 147, and it will be appreciated that the number
of holes will of course be highly variable, according to requirements. For instance, four
or more through holes 147 may be provided, as indicated in Figs. 58a and 58b. The belt
141 may 6ptionally be provided on its inner side with transverse ribs 148 for better

30 engagement with the _{ollgrs 142 and 143. A stei) mechanism 150 loéatéd on the roller

142 support may, e.g., form successive, releasable engagement with indentations 151 on



422. The wheel 422 has unlinited possibility of rotation. Th@Jtn 2008 si de
of the wheel s 422 has a plurality of light reflective sectors 441 and

| ight non-reflective sectors 442, as clearly seen on Fig. 142. Further, in
order to D¥OMBBESEo rotate the wheel 422 in steps, there i sPGI/NREPIARE

peri phery thereof a plurality of V or U shaped grooves 443, said grooves
443 through rotation of the wheel succesRANel y engagi ng at | east one groove

engagi ng spr, ' T ttom.side of the eel 42 aving said
sectors 441 t%'%gle{%%g%g’%i‘}énﬁr I lpgmtiﬁﬁﬁl Hldgg}agorgﬁanIquﬁ]qx&Ltpa@ﬁe Erif’ﬁléesé}i‘di‘e |
recei vi ng unsutfacAdfahérslied #42 S | i v 422
can be detected in-a nanner ’stgﬂﬂlsséﬁ%nf %ggwggg%‘{re?tggg&g%t@%ﬁ%ﬁ%@?%&ft h
e.g. the enbwith thegrowes mhes theadller 1423s nibde tovhstate, thaeby icOwsteraoting @iyat f or m
447" of a frﬁrre 4 z , aﬁd the platformhas two openings 448 and 449 through
which said & B?‘%% thedelli evabl e by said units 445 and 446. The wheel 422 is
is able tp act at [the push-down paints or |ocations 427 - 430 on
corresponding mcro switches 450 - 453 in view of the frame 447 resting on
these m cr o-Brefetablyg she rotatingxolterd 322 asd B4Bpill becslutuplipsiitiptteiiied. 45¢rngcat ed
on the device base %5%3 The el ements which are common to the enbodi nents of
Figs. 134 - tensioningof thisdind is showm sehematieally by theyjeferange nuatessl ddfe Imorder t s.
The arns 46Q,,- s b omewhat different.

Ge abﬁegcﬁ nﬁ%ntgllngﬁe te?lgi%n éll}ﬁ% l?eﬂdl 4%;%1 rEiga\g{lg o?fl‘% sgﬁr_lg %gsn?mnq,ﬁ 38, itis

configuration t e correspondl ng arns

M Cro- Swi t clnesesé®3 that 486 ofieheaoliers be hingb-aoaibctad 12ah6 crAR. 16858, alPingthg 7"
458, 458' and_ 459, 459' -of light emtter/ receiver with |ight em ssron
aperture WedititdZ8: 457" 458" and 4S9", respectively to create a narrow
| i ght beamtowards a is corresponding light receiver. The arns 460 - 463,
as the button 422 is pressed down at a respective one of the |ocations 423
- 426 wi |l Vidchted opappbsite sidesrof e équaibar, wHitioh axfallp TSR] Bt fOBkMMREArd | ght
emtter and receiver of a corresponding set thereof. A cup shaped spring
464 rest i ng-light gleitteraand dightmceinersirpspestdielio in Big. Hlindisated by meaoy ofithe t he

requi red ne 1.0 [ No] el on 421 e o tilting/ pressing-down
action is s:){'E fﬁgéé‘ggrh%ﬂ?@ﬁéﬁsb aﬁggr?taﬁ%’her@"ﬁé?*h%?sm ‘%‘ﬁ‘ﬁl]ibr?g’pﬁ‘%ﬁ‘aﬁdéggde a
not i on i ndi eevéralight baitlavinddight fectiveRRolldebrdfided forithdiGadRg Rt 9S- 13
5, 13 6, 13 9, 140 _and 141. 9 June 2003 WD 0013A965 PCTI N099100373 41

Further, in R§pH8s of bight trapsiersertpithe enfledrar A% asivéheh uging atiditional fighthemittbisocat ed
tilting posi{d it i nhishi t 466, 4 8, A69. proyi ded.
Al though' | ocrty L, 136 ghd hOGUBIG Ry S88verd 157, 6871508 disstel il S8y 1 gnea,

respectively, s it may be of advantage to avoid such alignnment, e.g. by
shifting the_the %ositi ons 427 430 45. Al of the enbodinents provide a

devi ce that The cedebar Kissmdsthe eotatingiollonstid2oh arapivotaliyduppdrtedge thewridie of
trol RQutt i . { .all t - di i i

rovenent ¥ oge0h He ] ot oE el s Bt 88 A BoRUEREILY fhee

movenent i n drkfve<61YandNg2 ZorPusRed deWiviadehs ﬂnﬂicﬁt%:?%g‘i‘fllel &gdwg t 963 LCASerge! €r ence

is made to optoel ectronic detectors consisting o emtter and a

| i ght recei wortion 165@fithe gradigppr eci ated that in certain applications it is
is possible to replace these wholly or partly with detectors or sw tches
which are :

The end portion 165 has lugs 166 and 167 projecting from the cradle 160. Two motion

25 detectors are provided for intéracting with respective lug 166, 167 to cause a light path

in each detector pair on the tilting motion of the cradle to one side or the other, as
indicated by the reference numeral 161 or 162, or a downward movement as indicated by
the reference numeral 163. The detector pairs are indicated by means of the reference

numerals 168, 169 and 170, 171 and designate respectively the light emitter and the light

30 receiver in the pair.



mechani cal , capacitive or inductive, without thereby departi9dune 3083 he

i nventive idea. Although the draw ngs show preferred enbodi nents of the
devi ce accgrdi o the invention, it will be appreciated i medi ately that
itis possW@ddé)B?goﬁtsvary both conponent ao design and positi of® 'Hf“og%(ﬁ‘@¥%th| n
the scope set forth in the attached pat 622 cl ai ns. 9 June 2003 d ains: 42
1. A keypad device for teI ephones, nobi l hones, renmote control units,

text and ch . el ect r.oni r. the
li ke, wher e?ﬁqgé%{l)l#ﬁ t"tl F{ Sf/\gA en aq‘{ g?%“ﬁ&ﬁ%ﬁwfﬁf)&eﬁﬂm & i's
adapted to bwdabmelttScthaaspyov@de Biit ih @dditioh \(RingURGidng Bf ﬁ@@i‘@d?@'ﬁndﬁ’&g ere| n
vari ous positions of the control elenent are identified by neans opti cal

det ectors, F‘]Oé’é’@elﬁye £., 40 riect preading ofibat 1(1te1®pted-ona os Imate oftthgber (9)

menber ( O ForB R ISICLEPLE XSl MRS DRSATIREL ot Bl o
the slides rTememay bﬁu@ndnp@b Ipmaeaqwxgpmg %{dv\éﬁex%tcbftt raéglwaa{‘{?ﬂp%rbg d has

an end portion wh depressi bl e and/or til | e re rve i de

gerrber " the ¥RAd [bétcfad(lﬁlwﬂhbﬂ ma%ledﬁhmmnhecpahqugak axig 164, Qﬁ&éﬁﬁm?\fhb@ upon
epressi on 1 ada pass down into an 0 or
partly thr oﬁ}gﬁl‘g tc? e 91(7%5 *}eﬁ“f’)m{jef&a 'yhe@ga}y Dpwitpﬁ@e@ﬁ&mend

al I owi ng t heyorfidty14 frqglb al n after said
depressi on g)r?d/ or tslorlﬂtal ng én%{rfpge &ﬁ{eﬂ&'?t\’?%ggwiy (’59%%8% @}? si de of
the slide naightin Kigy. 58rmidé>1t ending in its |ongi tud| nal direction haV| ng at

| east one transverse cut-out (23; 24; 25;26) in an upright of said T and
two cut-dlUts in a beam (22") of sald T, - at |east aflrst set of I|ight

emtter/lig r r i 8
transni ssi ozrl}er??gﬁil%cﬁlpgﬂﬁvr\xna§ﬁéts%lzﬁ F% 5% gét ggﬁ"r}'ﬁ“&ﬁ { regsnns, Wi@n a
cut - out uporpensonermsad mlﬂleiartemﬂlapﬂeciﬁemihﬁﬁedia&ély%wahé Suppbft RakakSp labé uat ed

in alignment with the light emtter/light receiver palr - a secon
third set of light emtter/light receiver palrs (5 ; 6,6") for

nteraction t T- and n .t hat e

Llownwar dI pr orljmgc,??l ﬁghg?%%é 3¢e+ﬁ8y§agaﬁg§é) é epiming oygr %@%‘Fb%ﬂgﬁg I(}on

. depressi on &Fhe rolixri2d0dias b ipliralivg of Epﬁb@%lk%d%iﬂﬁ%e&imé hoR§ 291 A }{teast
one of said seco[l?% and third sets of light emtter/light Tecelver parr 5,

5: 6,6'). emitterd{2 andadighbreseiver 373 are docateddit thel respedtiverend| oithe toller 270

charact eri segy 'fc&th i‘&éte&%?fo%um "b%léé&ht éﬂh g{eampgrg‘wtét‘f@e% Re colier, o

positioned on a conmon clif
moverment of deteetidi of ibq(lé}ﬁilal ﬁghttrmpabm d@thﬁﬂmvé‘ 271 Bhsa! ot g Ocy%hcddrg%htrs
first light emttelli%s)r ht recei ver set 17,17'; 18,18 possSi
mechani cal TEREREHt ?tﬁénsjé‘?ﬁlﬁ%mrametﬁrsy@mhwgnbetrwn(mdwathe t op rrenber

(1) relbati ut - out s 8).,in the
Cooam ( 527) iErobRockly 275 ARG AR Aiftol PipRHAL Attt E 276 nt Foler
respective IZGQ Iahd Ewﬁigeﬂfer w&dh&héi@ﬁélﬁ%ﬁﬁeﬁﬁb@téd&ﬁ%&%&l&@ﬁ ‘%vthl&f t R hd

and "0" characters. 3. A device as disclosed in claiml aharacterl sed

in that the thereafthas projegting ilugst278 rand %PMM@*ﬁcmméehght mﬂl bamemﬁaspécmvef at

1875 ar r ang sy A st eqtfiver So, BRE Bl 28230t hoss deforsorsvheadie pradiee
direction of27¢ I’e:ﬁhfeehs filted fdFonk-sitR'drdhé othér o fs‘ﬂ;ﬁﬁleﬁ%og'ﬁ“»gt@%ﬁ? gﬁd t)(ﬂ-g((‘sl aim 1,

2 or 3, characterised in that depression o e en

menber (21 )2 and downwar d proj ecting piece (4) initiates regi stratlon of
the tilting position of the top menber and the position of the slide nmenber
(9) relative to the base nenber ( 19). 5. A device as disclosed in one or
more of cl aifgs §r-45 sROVRHR6r6lldrs 96k & id@%

“slide rrenberlﬂ?Q) are equi pped w th rﬁ exi englﬁebsggr:sﬁg @gﬁgécz%%eggatehﬂ )

to set the bmadbelt A84b&he (llers areprcrmteddein ai orsdle Q@Bwhicﬁlaﬁn s@hﬁéd Uledeﬁ)ﬁésﬁéﬂe base
menber ( 19) . A keypad device far tel ephones, nobil hones enot e

control unif %lat“ieéﬂla cxiflle syppOHARI Which isdacatedoprsa basg 202 a’ho raller 8B& stafahe ¢

| wh d 1y b
P oper attor SAEREEEAIBILEH. HAGRM Shi 24 Tohaeeetld Hecliveiiosoanss st 5005
44 function tmngtamss 280" th Mee b Rérr8Bax e Ris I?@t%te’é' TRS d&ice 11§ 3Q%§tsbﬁéor€m{m”t

are identified by nmeans of opti caI detectors, characterise




- a key base menber (34); - a slide nenber (35) which is modIne 2008pwi se
relative to the key base menber (34); - a key top nmenber (42) which at one
end thereof is secured to the slide nenber (35), the key t
conS|st|nd”%Pm?ﬂ%§sprlng tongues (52, 53) which are depresggﬂqﬁﬁg§p§?ive to
the slide nenber (35) either separately q{ bot h toget her by neans of a
spring-l oaded (48) control button (42,42 f supported on the slide menber

(35), each i.0g..t ) .o ng piece
(52 53 FrkMeed A0 S8s Rl Bigh afaftEthl0 R S SHEL Pl SER"S) Pac
menber (35) sepsbresR Ebdlom cbiindctisn WG Shufl BS hrrihgedGh RN crhdY kiRt 2d9eaﬁie one
transverse cut-out in an upright of said T and two cut-outs (51",

") in a bearplag 2§&i$csupponechby 4 spring 291f iThetcraslte 284 cani @mltedrto oheside bytite
receiver pai 18,,1 ransnls |nt ctlo W th
said cut- out"s,ts§ ' 3’"1‘“ b Bah%yMEW%E’ﬁ‘ggt ‘i‘?ﬂ’“ SHlth 84Lﬂ5‘§ﬁ nt of
the slide 4 t t he
['ght em 1t anRE .23%?‘*"?‘22%?’3@? AR o gyattalg: @éoﬂ%@?ﬂﬁr%??ha*‘;‘é% of

| i ght emitt esafej guhbrmse:féimremnpaa these showh'and @eschibed fmrronnedtxanamth Fig. 80,tot sai d

OOt 1 e A i M msero e O S s a8 el B b
it blocks tratnaéaam? Qhe hx'dg BE telbtflr feRAvE toqg@cgmézgeﬂ prnﬁxod%‘arﬁgign bPied

sets of light emtter receiver pairs evi ce as
di scl osed i mracllabmhﬁietedtm's aes and 3o wilhbe fiwk/atbdileTﬂﬁﬁg opdeprésgioh of the cradle is
emtters/light receivers are positioned on a conmon circuit board £58é4 and
wher ei n- t'he SARESLOHtEgRINFI Agtion Qffthe spEing 20] (oS tp ieasuse theemenamant wil tve

to at |east ghefirst light emtter/light receiver set ( 17, 1 T, 18, 18")
and the nechanlca i ndi vidual or j oint novenent of the domnmard pr oj
ecting piece (52 53') of the spring tongues (52, 53) relative to the

cutouts (51,51 in the T-beam wupon |ight detection or absence of Iight
detection i nI“a"tP%fsrﬁﬁli’P'is\ﬂée smbpimertde thesame it ey Al Bincléen asghet shewpeaadi ve set
of binary " K 0.9 June 2003 45 8. A device as

di sclosed in c alnfggomﬁgﬁéﬁﬁgﬁlﬁ erlsed in-that the first set of |ight

emtter/lisght recejver. pairs consists of at | east two light emtters (
17,18) and at Ieast tvvo Ilg receivers 1T, 18 é arranged on opposite

si des of theAfusther of thg'inveation gphwdm describediwith seferencato Kigabot of
the T-uprlghg;3 9. A deV| ce as disclosed in claim6,7 or 8 characterised in
that depressicn of one or both spring tongues (52, 53) and their respective
downwar d projecting piece (52', 53') registration of the tilting position
of the control button (42) and the position of the slide nenber relative to
the base mendthis empod mmm%@sascr@ﬁlgé%wéuhmtﬂaw |ppated e, Ga aibald pyop

cau pped ¢ 4 PiBbartls 338 TREARLe (480 oB7Fe FSL B e RERRGInYERB 75T
pr edet er m neputpeiflialsodegiltableatlative Mtsﬂbﬁgd&ﬁﬁxﬁl %4188 Indichfed by tﬂ@ Feférends
di sclosed in any one of clains 1 or 6, characterised in - that the | i ght

enitters an dm@meral 17g§ht Anepticallyrreadable enda wheelddOtip pivotally sepposied ss the ctad? -

(36). 10 A A1 CEEDTBETSlud micton e pieod it Bheredtiot 80 06 *\ he.
ni cropr ocess%eéla% hb$a ﬁ&ﬂﬁ&%f@écekeSQSI fsthed oh RS tdr el sk \Rrﬁ%?'lwr (46);

and - that the radio transmtter and the receiver are connected to aeri al
equi pment 2sandhesguegsssentl 81 dnteranti with preferably springHoadugl batlsA82 which mayraptidals; 46

Lext. and chapaOTE SRy APENE AR Tha Fsng doGRR OB i orELepol e ér?'me“?hés
li ke, wher ei BragleCH\ahWe s@é&&@ﬁpnnﬁg{?%laﬁéﬁ%tﬁg %&%ﬂt}{e Qhed 79'?&‘?3{ of .

adapted to be able to carry ou east two I on conman wher e| n

various posi effented vif thehmeforably piringHeaded balty. Sincberht kitbeof thy cridRgsofrovide i cal
detectors, characterised by - a.slide nmenber (61; 72) in the formof a code

bar: - a det igarakstability fqrebs wheeliin hecradle lﬂﬁéfhlt wnu, hgunderstoad thet therautlined2) f or

h -
o egst B ¢ wesBrRIRENuEd 170 G b8 SARAEST ThcBdP Bl s el Bedirotifed whf
(67, 6T, 68, chdk sectidh 159 shé@n iR Fig, 63, ahdl’ a)ﬁr@rdei’éw&dcéﬂhshhg oﬁlﬁhg‘&teﬁ’rﬁtté{n' t

for light em ssion and detection of recelved | ight transverse To the
channel; - transverse holes (75, 75 ") arranged in the |ongitudinal
direCtion of the code bar and spaced apart at regular intervals; - a
control neans (82) located on the slide nenber (61; 72) intended, on
actuation thereof and with the aid of said at |east two sets of |ight
emtter/light receiver pairs, to effect registration of through which of
sald holes Ilght _passes or does not pass. 14 A keypad deV|ce for

b I

o o o o o o,



characterised by - a slide nenber (61; 72; 87) in the form of Jane2ols bar; -
a detector unit (60; 88) having a through, |ongitudinal channel (62) for
movi ng thewa Pgﬁ nber (61; 72; 87) stepw se through the detector un|t
(60: 88): WORPPEISt a first and a second set of |ight en t FEVNPPYHB73
receiver pairs (67, 6T; 68, 68';69,69'; 70, 70'; 71, 71 ; 89-96; 116-125)
arranged in the detector unit for Ilght éﬂission and detection of received

(79 75" 7518 B4 et ReeeRRPIRE, derccr E HRRIRRE On féounae] GROgrerkines Bstrsabin
and spaced being t reaq) Uk fitshbSticaPdidector 88 f 06, 107)
cooperative wﬂ% hraﬁ;}:z det ectors uﬁlit (6?)‘;tor ?qs%gllédééﬁﬁ %Bgn%%?{gegé)&])an

tilting of €oEPeneniplatsr18d Mhlcmtgataﬁ!@narypclahge foothe eradls) FFheosptivgiipradated and
th th f t t tter/|ight

bhirs. to eprd ‘Pﬁe?!eg?ga{h}'aﬁ?%??d[&?sgﬁtm ik By spnstiod shisméioneahof | ght

P235% 01 ottt pdicaced AU e o) 11018 0 L

renote control unlts text a ters

el ectroni c pheanngerad 101360°nd’rlefdrdzly,mb&'eroemmm seQff kidh seLFPBitiondaRIpravilidt ed
manual | y bym%g g‘gﬁrator i S ada ed to pe able to carry out at least two
function cofivEl teéﬁﬁ"%‘é"r%‘ﬁp Forsgatrsally andheach one spansecectoobnglé mrthet ar e
et ol PabgBAITSI & BRLH G or kAR O Ruiali BERY lo38da Phnipelut ShEHER' ©

code bar (87, 7145); - at least a Tir a Seco

emtter/li gtmnspmni seetionsaeach su819 s@2or P3vidhig cifib BpticHl eaavae'ﬂhé RiPHget ector

unit for I| gm ssion- o nE side of fhe code bar and detection o

recei ved i Pitl‘ca fetegter la?ﬁg%’s‘ﬁ? gl raceiver sidge Qsmaect@arto a-staprcouptee 1 82 wheteby

(99; 147) a i n of the de bar, and spaced
EHe B bﬁthtegﬁe'epz;& ) AR Ll SRR © %teﬁfﬁ%

apart at regular Interv a con COMANIRG, cause

rotation of chanectergdymbals onmhe kit bo tHaeS@Uhd:h@facﬁe?«é le%olk efdtle H&Qan ﬁ% ﬁu@
I'i ght emtter/llsggx receiver pairs to effect regls Iron of
[

t hrough whi BRhad 180 aed saddeipn HSPé]hYawa@@e@rdBId@gslmcnnnpmMen t he

de b 8 S(149
ol b ovt et ?ﬁgﬂ’%‘b"hﬁ Fo RAGUIE Hitoe R pricklen Bt oo Fiomeaer 1 0
its posi tsi othis tst b&\ndemaﬁebaandhrétﬁbd)5§deﬁrﬁh§ih%'hi‘ﬂlt%%f ik L?Sre oFthe hiAdpRL€r | sed

inthat in addition to the said first and second set of -light em terlllght
receiver pairs there is arranged athird, afourth and optlonally afifth

St Of 1 i et i 17685 el el g 1 oo A6 it
13,14 or 15withkesoadaad tlﬂlewdtébtbﬂsaéonhbﬁhésfx%sﬁéctnbélg h%ht%gkﬁﬁ 'h#ﬁlht

receivers are located on a comon circuit board erefn step w se
nechani cal ﬁ%‘éﬁ'&e’rﬁﬁwllghbe@med@?ré@wec@sa) 19%| ative to the detector unit
causes pgssage of light through holes (99) in the code bar and to a
respectivelight receiver; and that the array of |ight recei vers regi sters

on respect i Wheh tighiradl€CPs isahss e8P BNaldut 5&9%@&6&%&1 s°1f78't h%MgﬁrEby

output fromthe light receivers is converted to respec Ive S nary
1 and 0 chiorgithesitke seeend deteesor 825, d§6@r$h:d mdaueteumnanmgs'swnrbel&tuated

characteris " e sets ht .emitters/light receivers are

| ocat ed on gﬁ%ﬁ mser?eve{,éﬂ{;]} 564 dR? qe‘é?h‘@r\khéf‘& lthugsbe-gapabll of being pwi se
rotational oonnecredto Mk MilOpFRREOP201. CRERfA %ﬂ% rouah, hol es
in the code bar and to a rgspectl ve 1 ght receive ﬁtablf%\’{ay? %W%y of
light retei$esnsleatiyiromee.g., Fiigs: 68 pad 61, \beit hisglfiont BRebY bt il BESReiiient 8"

non- receptl ergrgl%/thout ut fromthe [ ight receivers is

converted t PP%%‘&‘%P@)S AL R giepbpRposite thehalipi dﬁém @SBI‘Ungmanmerdéwi ce

as di scl osegelilys@ f

St ati onary. eiiusfed a6 L R enbh Bioiindch i wilhR 9901 1% et Ve theans
100, 1 O 1;cradla 175 fsqressed dawaﬁhﬁlsesmhﬁxeitﬁaéﬁd Plirtidn P9 '?h&\%% dowAvardblthe) OF
recesses on the code bar for stepw se displacenent and positioning of the

code bar refradle vl rosate ghowsi the balhpivgt 4 and with itd\lahgitidiral axisdhlechpos pekitich one
or nore Qf terlsdlnthat he de bar (61 72) has a
Cross- segt i g’hﬁh ?El%f’eé‘%els?eﬁ‘?ad& Y sloping axjs §se§?f5%rﬁ'§f ipsichgonal , e. g.,
hexagonal . s1tu9t1<&1,llﬂib 1800 Bath8 for both said second detector and said third detector , 195, 196




21. A device as disclosed in one or nore of clains 13-20, ch@dung20q%sed in
that the said holes pass through and transverse to the | ongitudinal central
axis of the code bar. 22. A device as disclosed in anyone of clains 13-21,
char act er (@@8034965 that in the |ongitudinal direction of tKETORPOBNB there
are arranged at least two sets of nutually positioned holes; and - that at
| east two sets of holes pass through and3transverse to the central axis. of

t he code bar ; ngl e .t o ong .another, 23. .A.device as disclosed in.claim
22, charact gg ??ﬁregﬂ?;f‘t“vflﬁew °oa°§+?§‘fdesq éaﬁ e f?ﬁét“l’eﬁﬁ‘é&alg‘?g m@ﬁmes will |
preferably s ; | indl [ 1} end RRkAHEr | sed
in that at Ié%glg'y ldtg %y&ﬁa%ﬁﬁgﬁg‘g o(?glléé)&‘g%ie ;a H%g{ead%e%gc?)ls?'bfar%e of %ar e )
provi ded whtheteofiaHsweherpa phrsoineerseatiia theart atill andeastghdtavbpmeamsadt her . 25. A
device as disc|osed in anyone of ¢]ains 22-24, characterised in that the

hol es i n_ontodiicatiqns, the mytberaiiest PRitines éﬁiherfara@sa s algathesignalling

different, f | 0. 1 I in
anyone of chﬁsﬁitggfdf% aﬂ%EE@g@e?tg? iggéeat 1{r¥ﬁﬁ%uat'? ﬁ%{F b%f gﬁ)\s{‘hﬁ%nfg&s‘ g‘kesig*’aﬁ%?es in
a first setidehes in the sane plane as one of the holes in a second set. 27.

A device as disclosed in anyone of clains 13-25, characterised in that the
light emtters and |light receivers are connected to a m croprocessor (76),

and that th ' SOl 4.S4. o) I . i ice
(o' STHEvBE08785E5 0% SEAGRAREEE Bibvlrtn e, $9TR IRESLAL BPEXGBRIEET, o
in - that thﬁ’m&iaplmr&%ﬁﬁﬁlﬁ of Hélks 298 @ PAcEGdde Preferably eoelilpspacadapirt, afy and
receiver (78); and - that the radio transmtter and recelver is connected

to aerialo egtavisedin theroheeh?qV. Bivinying et8.-f dlight emitter99and twe dight reesivess 36dund

Cont 7 of el 180 AR eREtEr pvlbTien Bt Dekphned B SR el 485,
as i Scl 0Seqnd ne gk Rckver CURREAEDAbeind ob MicatdiFinTAE IS0 whERH EW( 82 )

interacts with a I'ight emtter/light recel'ver pair. 317 A device as
di scl osed i standsfonrlogkwise sotattercandsedW standsfor chawtes shackwissfrotatien.cbnt r ol

means (97) actuates a sw tch neans,(1 108) l.ocated between a device base
bl ate or  hobStiger faguitiioh RAvaES el ard hots it he BBt aeRR¥E Bo Bt o e
det ect or ;suniyhidiotatiohdl/diretidiHe Whdel iSRindl HE Wik ©1aRoWs e tdiliwkdtai m 14,
characterised in that the control neans (141- 143) consists of an endl ess

bel t (. 141 hapgenswhesthsosadiel 1y deretandy idisatsd schamatigaliya is eitbet kept siill, 142, | 43
, and wherein th t i d the i ide of the belt i's i .

ricthonal GRatrenahihe el oS ctte ApbiPeh o Aefiein 18l Bopratiguht daws) on

movenent of i i nlgdib absk th@\sﬂ'ﬁ%‘ B8, 35 akll DUeSighsle liBhtCleadiver 196 afid@ogct eri sed

in that the belt is by neans of a step mechanism ({ 150) adapted to stepw se
rotation andespessivelyon adj ust ment of the code bar. 34. A device as disclosed
in claim32 or 33, characterised in that the rotating rollers are

springt efsi oned ( 149). 9 June 2003 51 35. A device as disclosed in claim

14,32, 33 orrhidholfidniPadvaniagshsimtabilcah 8ave ARy Rictibrk? Md ANfe Sdife 6k &t | N9
rollers ( 142, 143 ) are pivotally supported in a cradle ( 160), that the

cradl e i s _ eliminatesimanigipeess buttaristandiallews,on.g.calasgd display todhergadbaprarssed at t he
end portion ottl?e%vlesggmaﬁ Qggarétnse hoeuréglg, as is known from mobile phone technology. The
device is easy to operate and has a simple mechanical structure with few moving parts.
s Itis inexpensive to produce and can be made relatively small. It is also barely subject to

wear. However, it is somewhat less robust as regards water and dust.

Yet another embodiment of the present invention can now been seen from Figs. 64-70
with a variant thereof illustrated in Figs. 71.'and_ 72. In this embodiment there is an
30 apparatus housing 200 in which a control wheel 201 is pivotally arrénged. The control

wheel has a plurality of radially positioned angularly offset through holes 202. On at



portion has lugs ( 166,167) proj ecting fromthe cradle ( 160¥ynese®3; hat
two cradle notion detectors (168,169; 170,171 ) interact wth a respective
| ug of saiWOWAF4966 166, 167) so as to actuate, upon tilting PEFANOIEI3T3
downwar d. noti on of the cradle, a light path between a light emtter and a

| ight receiver in each detector pair. 36.37A device as disclosed in claim
13, characterised in that depression of the control means actuates via .
downwar d notlpashthsee portiens therdob thsi qogtrobwitied isyirhgsuppan, é.§§})y\d§1in% Rodcslled
posi tioned b n.t hpusi bady and a base el enent upon which the
housi ng bodyﬁéc\sﬁ’gf’%so@' |§P§ﬁ%%§sﬁgﬁb§wrmﬁ%a}ndjlght recgizen 205 sgtisgilacetiosed i n
anyone of clgy tels%e%%fll%co}%o?%vh d : . LS i.p that the control
means is a vﬁggﬁ (97) or a key 8%1'. Iggfg'§§gt_rel\glllﬁédzgahesdetg?tsig‘l’r8§8wdiqqaanyo_ne of
cl ai s 13, 19lumlity®f Bghteemittass, andﬂghamba'vers,edieslgﬂatbhQéspb&ﬁreﬁ'fbﬂftthé’lreféllgﬁ&s I's a,

referably cup-sha control button 126), wherein thé i'nterna
(F:)i r cunf er%ndﬂ&ffﬂqﬁ g(ng‘%lH ?‘Efimzkhﬂﬁl;uﬁél@dgﬁﬂt@si)aﬁﬁzﬁﬁeﬂll“pmldbq:mssﬂ)lea"ohousi ng
body bel ongi; ; i : 9 i hawvi La.means (137, 138) which on
o7 Sh1 neenpat Taicd, it et SR S0h Sy dIB BV BRI EER ol wase! phs s
directi ons idbeiontndedd, al, tobrelaswidlis tieb BaRE ML RABHiL) mr%;&ggﬁé@?éﬁ% th
e“bar

an exter nal grorgﬁ]‘ign of a device housing body, and that the “cod
i s secured tSHAHLICBMARAMLB Pdthougininikig.| 64 elp pnelight emBfer 204 day baeligs

di scl osed i Al , r Lrised i.n that the recesses ar markings on
t he code ba? egér“gclrg? §_§S ?g’g’ g%ﬁ%gﬁwrgﬁat[eﬂéﬁaé&fp?uraﬁtg O?SE@ eppierszad light A
devi ce aso direcdiveseday be prowided, & shobalifFigl 8539 Laed g at, at a
free end port,%on of )';he code barstt@rlgFilgg%[5)oZfl%eﬁgﬁ%@ﬁg&{ﬁeﬁtrlgIEI%B?)%E’,'?

t hr ough- goi ¥l bAg¥RRSIENy torpuiest; by, dhé Bglit recplenaos thbbtha codtg ciRhRf188abl v
for use in A of th otatipnal or axial .notion of the code bar. 41.
A device as q‘glhgc (E)és% léocF‘?‘Foéﬁgé’rf?t VAP £oHR tgg}"ﬂ@,‘@‘&l mevenmeny stepg,dut also to

char act eri sedtdeha li bt i st . ns, (97)., caqaxi al
Chot ewi th and o Lo pallbAARAEh: Bhitir 204'ahS G Yeber 3] Byl bvarkige, 110)
and a posi t ititingthe centrod gvheel 2QUashowe swERt 6V,cthy liglhtipath Riwedomhb 1i§iéti ahaRky

supported, i dewl Qusid n dy for providing axial motion and
orhti ond %&ﬂiag‘ﬁ%ﬁfgﬁ‘ﬂée"ﬁ‘éﬁ‘g? il b Soclppuaiedbatdt Gnegasingdiana pomienisicn
char act er i sdighi sigrah6y theighPRSbEOID AL S | N gddition,is
desi‘gned as a'secon.%tar hi?ode bar, anghﬁ%tdgghgs)g@gﬁ%%e%ﬂfE?:eé’lprﬁﬁf%ct or
unit (114, fespwasdsebfor ecnple, poent M) wksrety dupebssing dll agaprings 203, det ect t he
novenents of the secondary code bar (110). 43. A device as disclosed in
claim4l or 42, characterised in that the secondary optical detector unit (

114, 115) coOmhetzeld it B&%ﬁﬁy of .li.ght,. ..

em tter) | i ght recgi .\%?g Bgﬁéﬁlfﬂf%gylﬁg, 8, 1%8‘;"?01325Pbﬁd?‘#lgaq%?’tﬁi%r“ri ght
eni tter/ pi gie thegobition shoyun isFiga 471 shd i isenvisagbd Shdt OB Gniyh Ghelé MRHI3,
characterisg l.'enziZat #’he eco&ﬁgr%ﬁg&;)ti cal detector unit also has an

ei ghth and il AtA “S&f2% eP?eéh‘Yh‘ i{ight ¢hagpals 2 bk eommunigaies witlf a pRoalitp of
122,123 ), Gphire - 124..125) or f.urther sets _of |ight
emtter/li ghtghr egﬁé&%%ﬁpg%’?stp?%ﬁﬁﬁgea é%%@élgg%%;mgfeigg AQVELOn LLFig o

t el ephones, 7Thodhe euiphbfrem the dight recetesrs may, dii b§fedtt6>&tnﬁ&%gr&Q§§;??§§ﬂvhich
tronic planners or thelike, erein a

transmtters cgl cul ato%f, el_eﬁ ) ]

cglnt r;)I el e firther gonnected to-pesip ?F&h%ll. Df9€lI§93é-nt$Jé¢Sadegactmg theaniatgnest the be
able to gar - conmman n erein various
st i1 o of tefldol She nickobrdcthol 435 Magishv P B atiicgDiicasth s oufpyt ko al

detectors, tedightteeeivarsdo bae whieh afetdbtive hdlr beBtid o dnt i ted in
an appar at ui,hhousi ng. (177), the cradlle¢bei%grw??g%?goé%dgu%p?qoﬁgﬁ di nal

axis ( 178) IDGREFRNSIN equinmeet 3341mey, p.g- dleat dispdayt devicei Optiongllyt ugh nal axi s

agai nst sprip 9). ¢ an optically.readahle code wheel ( 179) which
is supported | %{)@h‘gﬁ%’f%@l aé‘a}( b¢ C%ﬁe&%?‘ég r%/qSo ransmipeiand regeiver @3 fundiéch has
rotation; - aérial equipméeRiahg dbtided 86 ' ' tects rotation of

t he code wheel; q %msecondbe:ﬁig‘ﬁg&‘%lﬁilhsgt,faﬁ?’g%girgggﬁ@k%ggtg%aﬁ?o ector (

195, 196;30197, 198) for detection of tilting or depressing notion of the
cradl e. '

-
=
=

Figs. 73-79 show yet another embodiment of the device according to the invention. In



46. A device as disclosed in claim45, characterised in - tHaduretRO03pti cal
readabl e code wheel ( 179) is provided with at | east one set of transparent
and non-trans arent sector portions (184), wherein the set which covers
sector an F fe range of 1 -360. 47. A device as di scl J&INON0P73; m46
characteri sed in that there are provided_fwo or nore sets (263, 264) of
sai d sector portions, the sets being arraﬁged concentrlcally and each

spanni ng a n.the r ce as di sed
Dl a6 10 4% 0 el hoiapEuh R Houste, Jndicet ety the e extcamrere\i%? |
di fferent!y ipaichia@aasol wides RS RHrranpell, RdRrdin ﬁ&%ﬁfrsmh&?ﬁtsgﬁﬂgasu

sector being given a specific optica code. 9 June 2003 devrce

as di scl ose®yiaspanza238 atdeast pttheest portiensdhemof. Aop vieWweofithe whedd @8@ds or i s

oo endec PLgeRETh F1§ 7 “Tnd BERT glay b Phovio ‘értﬁé@ fisrdepirancd marign 235
characters, téﬂl@@'a%n@értbﬁﬁrdtgg%vheé% Qt@%‘ﬁb%ﬁle the ?l‘ﬁ PS'@%IL sin %g‘ftas

45, 46, 47 or 48, characteris in - he cra

| at eral | y amnadgetirebesy24Q il @Bich 3k whewl 287 cart by partiallyi ebess@ls Jachis recegseds of
said second and third detectors, (195 198 51, A device as disclosed in

anyone of clpgftr‘ﬁé’ 8’35963’ echalnteetelrvations 241, 2 4% and 243 which fermetilt pomys fos the:
rotatably s RePhA Al Wildd Brdiledna it 944 bbitfs to¥brf gt L Ner eof

t
and at the ot er end t ereof 1s su g‘ﬁ?“&‘g.n a sprung manne A devi ce

as di scl os ed:ngagemeyoweh affixingdirasket Gevice, 245 tteqsia 344 amgrieﬂ to fit fhdé athBR H6r st
detector has two_li receivers placed sjde by side and one light emtter.

53. A keybadn thefixing rarket devic e sThefiing braghkes device 24hma eitharbedrovided s

text and ch or the

| Tke, “wher o ach Déarh MR Tdskalel whieh 2 Bicoin 348 A R sPheBL2E B B,
adapted to helativd % thefikiag byackes devicel eat%htahwyfﬂteﬁalﬂmrﬁ%ﬂﬁ@ﬂ@%deafaﬂth\éhere' n
various positions of the control elenent are identified by nmeans of optical

det ect ors, CRHPECVER p seap-iglevicysothpdt snapsinte place gnd wmm berpulled yps busl  wheel
20l h it f
(201 )11  Pisalldot IO IRSLES Bl Ul Pl %afﬁiqfié&tﬂ%% ot

wher ei n tihe attermiativd, tmhﬁiﬁ kndyrcoﬁﬁste bfsid partmiﬂﬁﬁ dividifig! Riea Y& oﬁﬁoﬁﬂ@%a’cat
three porti OFS thereo June 2003 5 l'rz,rr ng nmeans 2(3 al | owi ng said

control whedhe pi§ 244 1§ Wb?léd"ﬁrwlﬁbﬁbp é‘%@‘cﬁgn@e eitharsnappeq 109 Op@mwedabrsa and -

at | east . on t t4 91 re 205 0,211 -
215) . wher elesrc]t ? tf\g gin 939 a(n%i tnggﬁcgn dﬁ?ﬂn\éfa ha? ﬁ}e \&}%egg"s\ygtiatagf el&pge:é th8 Rin.
opposite si dig ’Blﬁ shives ch@lﬁdr@ bm&l&etlew&"froxﬁtlf@siﬂéﬁh i PesHows thekigiapones,
nobi | e phones renote control units, text and character transmtters,

cal cul at or s br: %‘}kébthvdﬁ?l from Rboiee rEhedixingrhsackek devigmbaseipaning e 247, 248 and 248kt |

e ot Ut S e o B Wl R RO R RLE iy Sl

control el emwtungﬁ @reld@agﬁatéd g@hebanyrw&ﬁére@éreﬁ&tmﬁ?érat%b%td% Shoufd B¢ acteri sed

by - an apparatus housing in which a control wheel is pivotally
nount ed, mernéprstqorléhﬁmg 5 bwomme bencentrigsegtisins of sush maxkiings gy pesisdd. oned,
mut uaIIy an ar offs hol.es and wh rein the control
wheel (218)gﬂrlll ’atrll?gé?calgf‘ﬁb ﬁﬁ'ﬁﬂg’re % %%W&*P@&kea{aw Aea 0 gtaﬂi“i‘ﬂsee portions
thereof; - spring neans allow ng said control wheel to be tilted or
depressed and return to its position;, and - at |east one |ight

em tt er/ 12b ghtherfixing twackes derQZZPS ha%,l@g tid8@hooknbkteped tugs B1,125¢ind @58 tvitidh

21?) is placed at the cen tion of the control V\heel and t he
|(| gh% recgr Fagagew crgws #éie in bea8 2%4 on the hous?ng 236, see inter alia Figs. 92 and

93. The fixing bracket device 245 may be equipped with, e.g., a step spring 245’ which

with its free end forms stepwise engagement with the annular section 263 of grooves on
the underside of the wheel 237. The proviSionA of tilt points 241243 allows the wheel
3 237 to be tilted about the points 241 and 243, 241 and 241 or 242, 243. Owing to the

design of the fixing bracket device, it will be possible, as can be seen in Fig. 75, to detect



pl aced adjacent to the periphery of the control wheel. 55. A dne2083as
disclosed in claim53 or 54, characterised in that there are provi ded at

1 east tm&@@&g& part light emtter/light receiver sets. 9 June 2003 56
56. A device as disclosed in claimS5, characterised in t haRCHN@IYQ03T3t
emtter "in each set consists of a light emtter (217) comon to all the
sets. 57. A device as disclosed in anyon§4of clainms 53-56, characterised in

that the li JURAR-'s .the light.recgivers are cgnnected to a

ni cropr oc esg@rrh t?%@f gﬁrgfp@ﬁtg{e f%%"t%l Rajty At H@@é@amit@e redprprcetnnerals 3%5,1286st
one di spl ay afie23 T ilting3dthe BReel AbSRU 1S i 345l

characterised in - that t%e re1§i3 crgf)t\rltgggg@%r.ﬂ(lﬁgf&le%fégﬁ%gg?g%%g érhreadi o]
transmitt er deteeters2sS, 256snd 25hebnsist bftespdueive Hglitentitters and liglalreéeprepd Ver is

e . ; : h . .
oo, 5o dlerhy B g 3850 TR0, At sar cmdasnl 2874 i 66, o6,
h terg inBd -ast ' il  at . l.east at i nt
el attve 1o f e oy i et P Si >, WaER s 8 kbR P oo F R indpnones,

nobi | e phonénctioning when tretwindel isrtilted, it indlkbe @d&dtﬁdﬁﬂﬁﬁ&l@éwhée?ﬂﬁﬁ'}&% iSthe
cal cul ators eil ectr Fi c Ig:?g;ners or the |ike, wherein a control elenent,
when act uat BPHRERLRfit SM@* Soferiug 853 wilkmaue downwards slighslylrelative toahey out

t | bt H Y A 2l ei. [ L f th
Cont Tl el oncin G TBY ARyt A0 oK R shente b b ke bt er 1 s
in - an appathet ligshBhisimang AAOIhe lighvpith *beﬂvéég;ﬁkﬂtﬁnﬁ%eﬁr(aﬂ@ii{;ﬁt theiver
a ro ee

pi vot al | ted, wherein spring neans (23 ows the con
(201 ) té ggy?i siboynd to he artuated so the lightds made taopdss siapdwilé 26Gin thebghckant I ol

wheel bei nggshRPt | east at three portions thereof; 9
June 2003 57 - at dlaggoé?ﬂﬁgo%eﬁ%%??%(%l; 262) for detecting the
rotational notion of the control wheel, the control wheel either on its

i bei ng provided with optical markings (250) and

underside or, iits peri pher7y |
sai d detect8f '%’éﬁagﬁl in &g 7daifas siersplecthe dight ensittier 256 anditiek lighateckiwasisene
light emtt j | . t (255',..2595";. 256", 256"; 257', 257"
pogi ti oned g{a&gbg%egﬁgga;éﬁ%ﬁﬁ%ﬁﬁ% ﬁsf‘l’ﬂgpél ‘ chiip t‘frﬁéa’ésm’?‘m@cﬂﬁﬁéépem)r%i ch
upon dowswaeghiprhért] aghaf, .5 ea aRplay dbvithesg. 'P'Irtﬂehﬁoxleoﬁi%tr{xﬁb géce%%g 2%% t%%'t‘ of
S P

y

emtter/{i gEt recei ver set in the apparatus: housing, actua
the light b %ﬁqf’é‘éﬁ%&tfﬂmttﬁfgmﬂ@m equipmenh 260,ioptibnallyoeitvessocisiégd A keypad

device for tel es. ambile nhones, : | units, text and
charact er ¢ PAERRHEREemiSR) wiy AEGHER ofsGikd oAt WAlLHeser Romfie: T o fs
wherein a comddeécted mﬁ@broﬂdt‘ﬂrfoﬁﬁétllééetg??hm% %ofi¥n aﬁthgl%gr%fgél%heel, 3his

adapted to he able to carry out at two function comrma
char act er i sEefeqtar of Goyrsergserbeingscampentedtp (h2 @tiyroprocessor 5% Tomidition, Whaild ( 201
) is pivgta ' . rej L nmeans (.23 8) .allows the control
wheel (201 %4’%0%8%@??5‘\83\’{“%’%8&&%33923?‘ Ieadng @mntw{ddnark@g@aé‘i enthe, said
control wheendebside6f the! pbeélBg . ‘ : ortiqns
thereof; - at |east one detect ?r“ﬂt?g%li!,;rﬂ%ﬁ&@%ﬁﬁ%g@%ﬁté%ﬁﬁd&%{aij onal
noti on of tFad these merkingsesia supplementrtortbé reatimg} tiat tHecletertoriZes wilBeaBleqds Of
its periphepy. being provided with optical markings (250) and said detector
bei ng | ocatéd opposite said markings; and - at least a tilt detector (255",
255"; 256', 256"; 257", 257"), e.g., a mcroswitch, positioned at a

di stance fromthe underside of .the control wheel, and which upon downward
tilting %f Alkoughritisabt sitowei indfig.tTeitiveilt bt uadersood it thd Sthelalghe bfttetadde
appar at us h]mﬁii%g actuyates the tilt detector, 62. A keypad device

accordi ng tB%f fresov of gourse he connected da the micropgodessar2y 8 b Fac ketsakieuf ce

ol ative 1o H ah ot e britibol e PR i o B dredotrhs pptically”

connect ed tmadable code wheel will preferably be provided with at least one set of marked and non-

C

marked sector portions, wherein such a set will cover a sector angle in the range of 1°-
0 . : : ‘
30 360°. Of course, two or more such sector portions, which are concentric and wherein

each spans a sector angle in the range 1°-360°, can be provided. By way of example Fig.



9 June 2003 58 the control wheel and provided with at |east 9JduneR0G3
extending into slots in the housing, whereby the rotational notion of the
fixing bracket device is prevented and its tilting notion is |limted. 63.
device as WBWHLSY in claim53, 54, 60, 61 or 62, charact ePEENQPAIFHat
the control wheel is rotatable through 360, preferably in a stepw se
fashion. 64. A device as disclosed in cla®™m 60, 61 or 62, characterised.in

- that the opti.cally readabl.e code wheel is _provided with at |east one set .
of ' rar ked antp HOWSTHPEE CaLatls SSanAcelS 208 80d 859 S AT GoneeBEEed ang o
in the rang ' T WO Y . '
characterise 9%rgﬂ1_e_a§lﬁ§;{an? ﬁsg‘r;térar bgﬁggﬁgggslt\?\gégrqu@ gt@g&&g‘? n%tal?ed sect or
portions, thendeestsodossi definiag theliails ofthe émviensieal | y and spanning a sector
angle in the range of 1 -360. 66. A device as disclosed in claim®64 or 65,
characterised in - that each sector has radially differently positioned

rerked, 20 RSB 2RI R0or 58 lAoSEA A RS aBER Y B SR

opti cal code. vice for télephones, r

control uni tsdeteenst 26N6r 2620k aapadle ¢ff @it a biafSou Cs\?%rﬁllli@}ieﬁdiﬁ upbieelseplL C
pl anners or the |ike, wherein control el enment, en act ua%ed manual |y by

a
an oper at or , by-gtep gagtienjof the pegly| QWi denptes rotation inghe clogkwise disedtioncwhibst
conmmands, an ' .y . i.Lions of the control elenent are
i dentified béc\r‘rggé@t%f%gﬁ{(’?%‘gwgg%?{& ‘'ors, characterised in - that the
devi ce consists of an endless belt (268) which is passed over two opposing
rotating rollers (269, 270); 9 June 2003 59 - that the rotating rollers
are pivotdl [In Elgpéﬂm%@own hawetilting er depreysingtthe whee 2377 andithps alsadhelomackedr dl y
tiltable or [ i ble.relativye t evi,ce e er (292 Spri
means (291 )gﬁqegéﬁ%n%nt%ﬂ(@ péq,cgc#goxlngs g’é‘gtaflfi ﬁe@ggﬁus@g&g@? cgﬁ%ﬂﬂ?tggtﬂf 29%0
i ts position2s6 akd287, of ais@ﬁgs. opan®hgt he rotating rollers (270) is provided
inthe longitudinal direction with a plurality of through holes (271 ), and
wherein the rotation of the roller is detected by at |east one |ight
emtter/|iglht Fct,c%vci' set—{2F2 23 ent—thatgt—t-east—eRe ,’7."0* ect-of
(294, 295), P.ef.c,oropt OETectTonT ¢ or @éghani-cal, i2§6arranged 287 det ect 4
< tilting or , _ 'S appl 1 ed to 1 Cradte. o645 A devicelas
di scl osed i ((:)I alm 69. b@ﬁgﬂg?}gri 'sedl%gon - _that tﬁe det ect or |Os connected to.
a m croproc¢bepressiamat € hat t he mi crgdrocessor i q0connected §Q peri pheral
~equi pnent.. - ¢ lav el-ephones —robile-phoneg r.
‘control " uniPspresgqa atddd character t{ansnitters,|lcal cul atorg0 el ectronilc
pl anners or ﬁreri:‘-ke n vherermTa contror—etenentwhen—actuat Td fratrtat-y by
an operator, I°8 eﬁ'ﬂ%‘fb? to be able t(9 carry out Qt | east twg function
commands, anthephakion it &Afrt BPWHBAPBYTIQNS Of The qqntrol eremspr are
identified hy ans of optical detectors., charadterised in 4 a control
wheel (302; 303; 363) having a shaft (306; 334; 366), wherein the control
wheel is rotatable and tiltable relative to the device apparatus housing
(305; 333! 365), and wherein the shaft (306; 334; 366) is rotatable
-relative to B L : r.ol: I il1able
o a1 cast Chy anvfade dRfhis Ritidd R 9% oy Bincklfs RN IRES wilRC Hebl 27
t he appar at usuinbersofipysh buttbrs appeliminatgd t Fewitl bateasy tovdpesdte, 4 silnplRwind 2obushiree
points; - a spring.deyjce (310; 357; 369) for springing the tilting notion
of the contr&gn%ﬁ’g@?n Y Pars)s inekpensivg e glanufagturg gnghcagbe mede ypyadlimect r oni ¢
detectors. (3 - w44~ 346 37 79 ciif rkings (315,
316: 339, 348’%"‘6"33% %‘e‘”‘ﬁﬁﬁ%“r‘%‘?ﬁ“d%"&ﬁ‘ s@ﬁ%"%cﬁ#ﬁ%&%ﬂg@‘ﬁ‘ ‘?rﬁ]éa%‘?qgﬁ bl e t hrough
openi ngs §323 - 325; 347 - 349) in the cradle (304); 9 June 2003 60 - a
second set of detectors (326 - 328; 350 - 352; 383 - 385), e. g.,
opt oel ect r oniFigsoP8-ABZ aaw & gontrelovhedbIWowith g depression 303nfgr pugagemenifwittha
control Vmee'ﬁnggrq fh%%vﬁxe%%ﬁg %gg‘p%’rteg %9 a cradle 304 which is tiltable but not rotatable
about its axis relative to the device housing 305. The wheel 302 has a shaft 306 which is

passed through the cradle 304 with clearance via a hole 307 therein, and is spring-

25 mounted relative to a base plate 308 by means of a spring 310 and a bracket device 309.



- spring.means (310; 357; 369) allowi ng the control wheel to94dune20@%d and
return to its position. 70. A device as disclosed in claim69,

‘char act er vg@0o/34964 hat - the tilting notion is assisted by BR&No pair
of tilting pads (3l12-314) or a pair of curved tilting rockers/orﬁglg%s‘?'
(336-338; 370-372) positioned on the unaggrside of the cradle. 71. A device
as disclosed in claim69, characterised in that - the detectors are

connect ed tTheecradie haspr subfame3 1{ 32h i3 §Ppordet B tERERHHCAHE S st i pher al
equi pnment (329'; 389'). 72. A ke%gad g@?/pl ce ;bgr tel ep%g%egézwg%% gﬁ%hones,

' ) . :
remot e contWhAel 303 has onthgundensidectharea e epde seationd 15 andsa steplengigipscetion

el ectroni c plapger r | i ke, ,wherein, a, control e|lenment, when actuated
nmanual |y byﬂghg'gbgijg (())Fft'lggesly %&B‘? BREesss B’EJCHE?%" fupcessiveyengagemant withst  t wo

function cospperdand aﬂﬂcoﬁiﬁillﬂiglrbdéé’ésiiiq U100 Peib Q53 396-3t25§r§ ﬂm%haot%l tﬁg‘; nt are

identified by means of optical detectors, characterise

devi ce i hclhasenlatg foiodetedting thertaderse¢tBoR) 1 5wha operiimgs(328 425 ihghecrageriied i n a
cradle (39 Lch is downwardl y .depressible relative to a device base
ronber (307 IR PrEelaT WRABAPOSF A Pava B0 S22 aploalegircaldmhiit o
of the rol |tRE detedtbis 36D ] ' ' |l er .to. b
depressed or t?l tec? ané@f%g? Lé%&?@gﬁt%ﬂ%%@?ﬁt@ﬁJﬁﬁf%%@l@tahéuﬁ’%wé{ ?%%Pol | er
(393) is prid@rdéd3id diher Boagil2 edisiaipreferablytdfaicrisiiicidspBotRlie Y of through

hol es (400) arlld WhFrei rotﬁt Lon of the roller is detected by at |east one
li ght em t tSPEQYISCHtRe ¢ Merhaniqal gwigehes gayphe copmgeted thamieroprasassor 328

det ect ohg (453 thé Ok} of Smlici ' tleQeapShani cal . 1s
arr anged ti)t detect & t?@t‘?l%g&gfﬁlég%ﬁgg ﬁog?‘g}ﬁ%é“\ﬂe WH}E’SW gbfﬂ"e‘?f 4‘5h?,rhe
cradle.  Soduevted20©Ptibrial periphbralequipmens3ay’ scl osed in claim 72,
characterised in - that the detector is connected to a m croprocessor, and

that the mcroprocessor is connected to peripheral equipnent. 74. A keypad

device for g i .Jemote.control units, text and

char act er tﬁr1 nggﬁn? F%?%s? %a‘?‘%ﬁ?'ﬁ?’g@@?’%ﬁ@é’t‘%ﬁw P SAME ey 85 thapust j ke,
wherein a esplained incdonfdtion WittEFiga ORLET3E Crignual1ly si_?aw%oﬂ%r\gh&ﬁ 336S .
adapted to be able to carry out at |least two function conmands, and wherein:

~ vari ous Ypodiving adepression3 Hofor engagementowith a fiagérd G iwhieel330is reppustedibyapt i cal

det ect , o N . -1 hat devi i ncl yd tating di

(409) wi; ci5ronde B2 ehice Bttabic ot Y ol s i relives b Ageirepsing

depr essi bl 838¢The M&lBGO&aﬁ@ﬂ&@BWﬁcﬁW%&@&ed&%ggh tieedh e 389 s eiaﬁkzlg)d S
um

transverse ég a | .ongitudinal axis of thedr (409), spring neans 13)
al | owi ng t 38° tharein; and is sacpeed pivotally tadhe eredled The cradle ke sosubframe wonsistiagi t S

position; - j |aner |42 <O0fa ot gt at.ing drum (409) is provided in

t he | ongi tl?(gihﬁg% ?‘g’?erdet?. ‘bﬂm\im %3&@3 8plr_t?ﬂ g\eiu[ngerggieﬁﬁedmf(tp% ﬁ‘ﬁ(ﬁé‘a&ﬁﬁ‘)de

non- r ef keecseatonSBOian s st Jeﬁfglﬁ%'é ’6@@40"'&5‘%. &4 ' (409)

i s detect eg, by at I-,easts egnegl 1 g tectelrri tter/ %ﬁ%lfﬁﬁée%ﬁg%%&?ﬁ%%)

i |1 um nat i AYMhIGCessEQpREpRSMERt Withisupportyand fsteptaontreliing bosbes 34 hay3at | east one

detector ( " optaelectronic or elecgtro:nechanical, is arranged

to detect ?"?‘?‘?‘f’?éé“‘g‘#fg@ Mﬁgf%ﬁ}e S E#’F elpmeithe code sertion 33Rvie. 75

A device aspenifgyl AISAiif ti Fhdl dhen ﬁ{pddﬁ%%héﬁ%bfktﬁr&eﬁaskepwgecdﬁ%em or 1s
'S ¢co

connected-to a microprocessor, and that the m croprocessor ected to
peri pher al deciopyA4de3467me optaelepisical, ke thealetentors 85@P52 fersdetévhiby i pPhones,
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shown connected), which can be further connected to optional peripheral equipment
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the button 3tg:any of said locations. 77. A device according to claim 74,
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25 Asshownin Fig.129-133 the device comprises a rotatable drum 409 which is rotatable
about its longitudinal axis. On the inner wall of the drum there provided light reflective
stripes 410 and non-reflective stripes 410°. The drum is rotatably attached to a cradle
411 via hub means 412. The cradle 411 and thus the drum 409 can be tilted at either
end or pushed down at a mid _région thereof agai_nst either the force of a spring 413

30 located on housing 414 or against spring force provided by electri¢al push-type switches

415 and 416 located at respective ends of the drum 409, The cradle 411 s tiltable about
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’ If both the drum ap.d the cradle are pushed down at the mid region thereof, bith micro-

10 switches 415 and 416 will operate.

The device of Figs. 134 -138 as well as Figs. 139 - 144 is particularly useful for
navigating»thréugh large operation menues and documents or a large number of pages,
e.g. on Internet, as well as on electronic apparatus such as e.g. cellular phones. The
- 15 switch device combines a four-point switch (center switch) 421, 433 - 436, 437- 440
with a wheel 422 which is tota_table and in addiﬁdn has four push-down points 427 - 430
for operating switches thereat. However, the invention is in no way limited to the use of
four .push-dov;m points, and should as such be construed as an example only for the
purpose of explaning the invention. Thus the present device will be capable of unlimited
" 20 rotation; n '. push-down points 427 - 430 on the wheel 422 and m push-down points
423 - 426 on the center button or switch 421 of the device, yielding a total of n+m push-
down points plus rotation. Suitably n = m = 4, although there is the possibility of n and
m having other values and n# m. The center button 421 has a hole 431 in which an
axle 432 is located, so that the button 421 is tiltable about the axle 432. It will , however
25 be noticed that the hole 431 af either mouth thereof is oblong in a vertical direction and
substantially circular at its centre. This structure enables four-way tilting of the button
421, parallel to the hole of subsfantially X-cross section (points 424 and 426) and
about the axle 432 (points 423 and 425). The button 421 is kept in neutral position by
spring force provided by push-down type micro-switches 433, 434, 435 and 436 which
30 engage a four arms 437, 438, 439 and 44@ , respectively extending. out from a bottom

region of button 421. Pushing down at 423 will thereby via a respective one of said
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T1100% & () -aselealy; 5?9“—‘204@963@6 gBtheC in Orded tobe bly 10 2dAte the dAbel UYL il e,
10% & () -  thereis along the periphery thereof a plurality of V or U shaped grooves 443, said
grooves 443 through rotation of the wheel successively engaging at least one groove
engaging spring means 444, The bottom side of the wheel 422 having said sectors 441
10 and 442 is illuminated by a pair of light emitting and receiving units 445 and 446. Thus,
~ the stepwise rotation of the wheel 422 can be detected in a manner similar to that
described in connection with e.g. the embodiment of Figs. 98 - 103. The wheel 422
rideson a platform 447 of a frame 447 , and the platform has two openings 448 and
449 through which said sectors are viewable by said units 445 and 446. The wheel 422
.15 isableto act at the push-down points or locations 427 - 430 on corresponding micro-
| switches 450 - 453 in view of the frame 447 resting on these micro-switches. The axle

4321s supported by a palr posts 454 located on the devxce base 455.

The elements which are common to the embodiments of Figs. 134 - 138 and 139- 144
20 are denoted by same reference numerals. The arms 460 - 463 of Figs. 139, 140 and 144
have a somewhat different configuration than the corresponding arms of Figs. 135 - 137.
The micro-switches 433 - 436 have been replaced by sets 456, 456°; 457, 457°; 458,
458’ and 459, 459’ of light emitter/ receiver with light emission aperture means 456”,
| 4577, 458 and 4397, respectively to create a narrow light beam towards a

25 corresponding Iight receiver. The arms 460 - 463, as the button 422 ie pressed down at
a respective one of the locations 423 - 426 will with a portion thereof inhibit light from
passing between hght emitter and receiver of a corresponding set thereof. A cup
shaped sprmg 464 resting between base 455 and the bottom of button 421 provides the
required neutral mid-position of button 421 when no tilting/ pressing-down action is

30 made. Further, upon tilting action, the spn'ﬁg may provide a motion indicatien.

The device has a top plate 465 as indicated on Figs. 135, 136, 139, 140 and 141.
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All of the embodiments provide a device that is easy to operate, even with one hand, and
a large number of control buttons are avoided. The devices allow three-dimensional
10 movement together with the parts of which the device is composed, i.e., movement in the

X, yand zplane.

Although in several connections reference is made to optoelectronic detectors consisting
of a light emitter and a light receiver, it will be appreciated that in certain applications it
15 is possible to replace these wholly or partly with detectors or switches which are

mechanical, capacitive or inductive, without theréby departing from the inventive idea.

Althdugh the drawings show preferred embodiments of the device according to the
invention, it will be appreciated immediately that it is possible to vary both component

20 design and position of same within the scope set forth in the attached patent claims. -
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A keypad Siev-ice for telephones, mobile phones, remote control -units, text and character
transmitters, calculators, electronic planners or the like, wherein a control element, when actuated
manually by an operator, is adapted to be able to carry out at least two function commands, and
wherein various positions of the control element are identified by means of optical detectors,
characterised by

- a key base member (19);

- a slide member (9) which is movable stepwise relative to the key base member;

- a key top member (1) which at least at one end thereof is pivotally connected to the slide member,
is tiltable sideways relative to the slide member and has an end portion which is depressible and/or
tiltable relative to the slide member, the end portion having a downward projecting piece (4) which,
upon depression and/or tilting, is adapted to pass down into and wholly or partly through a cut-out
(15) in the slide member (9);

- spring means allowing the. key top member to return to an initial position after said depression
and/or tilting motion,

- a T-shaped rib (22) on the underside of the slide member (9) and extending in its longitudinal
direction having at least one transverse cut-out (23; 24; 25;26) in an upright of said T and two cut-outs
in a beam (22") of sajd T;

- at least a first set of light emitter/light receiver pairs (17,17, 18,18") for light
transmission-interaction with said cut-out(s) in the T-upright when such a cut-out upon
movement of the slide member relative to the base is situated in alignment with the light emitter/light
receiver pair;

- a second and third set of light emitter/light receiver pairs (5,5'"; 6,6") for interaction with said cut-
outs in the T-beam (22"); and

- in that the downward projecting piece (4) of the top member is so designed that on
depression and optional tilting it blocks the passage of light in at least one of said second and third

sets of light emitter/light receiver pairs (5, 5'; 6,6").
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2.

A device as disclosed in claim 1, characterised in that the sets of light emitters/light receivers
are positioned on a common circuit board (58), and wherein the mechanical movement of the
T-rib (22) of the slide member relative to at least the first light emittéf/light receiver set
(17,17'; 18,18') and the possible mechanical movement of the downward projecting piéce
(4) of the top member (1) relative to the slide member (9) and the cut-outs (27,28) in the T-
beam (22"), upon light detection or absence of light detection in a respective light receiver,

are converted to a respective set of binary "1" and "0" characters.

3.

A device as disclosed in claim 1 or 2, characterised in that the first set of light emitter/light
.receiver pairs consists of at least two light emitters (17, 18) and at least two light receivers
(17, 18" arranged on opposite sides of the T-upright (22) and spaced in the direction of
travel of the T-upright.

4.

A device as disclosed in claim 1, 2 or 3, characterised in that depression of the end portion of
the top member (1) and downward projecting piece (4) initiates registration of the tilting
position of the top member and the position of the slide member (9) relative to the base
member (19).

5.
A device as disclosed in one or more of claims 1-4, characterised in that the base member
(19) and the slide member (9) are equipped with flexible engaging means (20, 20', 21) to set

the slide member (9) in predetermined positions relative to the base member (19).

6.
A keypad device for telephones, mobile phones, remote control units, text and character
transmitters, calculators, electronic planners or the like, wherein a control element, when

actuated manually by an operator, is adapted to be able to carry out at least two
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7.

A device as disclosed in claim 6, characterised in that the sets of light emitters/light receivers
are positioned on a common circuit board (58), and wherein the mechanical movement of
the T-rib of the slide member relative to at least the first light emitter/light receiver set (17,
17'; 18, 18') and the mechanical individual or joint movement of the downward projecting
piece (52', 53") of the spring tongues (52, 53) relative to the cutouts (51,51") in the T-beam,
upon light detection or absence of light detection in a respective light receiver, are converted
to a respective set of binary " 1" and "0" characters.
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12.

A device as disclosed in claim 11, characterised in

- that the microprocessor (29) is connected to a radio transmitter and receiver (46); and
- that the radio transmitter and the receiver are connected to aerial equipment and

equipment for emitting and receiving sound.
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13.

A keypad device for télephones, mobile phones, remote control units, text and character
transmitters, calculators, electronic planners or the like, wherein a control element, when
actuated manually by an operator, is adapted to be able to carry out at least two function
commands, and wherein various positions of the control element are identified by means
of optical detectors,

characterised by

- a slide member (61; 72) in the form of a code bar;

- a detector unit (60) having a through, longitudinal channel (62) for moving the slide
member (61; 72) stepwise through the detector unit (60);

- at least a first and a second set of light emitter/light receiver pairs (67, 67'; 68, 68'; 69,
69'; 70,70'; 71,71") arranged in the detector unit for light emission and detection of
received light transverse to the channel;

- transverse holes (75, 75', 75") arranged in the longitudinal direction of the code bar and
spaced apart at regular intervals;

- a control means (82) located on the slide member (61; 72) intended, on actuation
thereof and with the aid of said at least two sets of light emitter/light receiver pairs, to
effect registration of through which of said holes light passes or does not pass.

14.

A keypad device for telephones, mobile phones, remote control units, text and character
transmitters, calculators, electronic planners or the like, wherein a control element, when
actuated manually by an operator, is adapted to be able to carry out at least two function
commands, and wherein various positions of the control element are identified by means
of optical detectors,

characterised by

- a slide member (61; 72; 87) in the form of a code bar;

- a detector unit (60; 88) having a through, longitudinal channel (62) for moving the slide
member (61; 72; 87) stepwise through the detector unit (60; 88);

- at least a first and a second set of light emitter/light receiver pairs (67, 67'; 68,
68',69,69', 70, 70'; 71, 71'; 89-96; 116-125) arranged in the detector unit for light
emission and detection of received light transverse to the channel;
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- transverse holes (75,75', 75"; 99) arranged in the longitudinal direction of the code bar
and spaced apart at regular intervals;
- a control means (66; 104,105,107) cooperative with the detector unit (60; 88), said
control means upon tilting of the detector unit against spring force (109) being actuated
and with the aid of said at least two sets of light emitter/light receiver pairs, to effect

registration of through which of said holes (99) light passes or does not pass.

15.

A keypad device for telephones, mobile phones, remote control units, text and character
transmitters, calculators, electronic planners or the like, wherein a control element, when
actuated manually by an operator, is adapted to be able to carry out at least two function
commands, and wherein various positions of the control element are identified by means
of optical detectors,

characterised by

- a rotatable code bar (87; 145);

- at least a first and a second set of light emitter/light receiver pairs (89-92; 93-96;
152-159) arranged in a detector unit for light emission on one side of the code bar and
detection of received light on the opposite side of the code bar,

- transverse holes (99; 147) arranged in the longitudinal direction of the code bar and
spaced apart at regular intervals; and

- a control means (97; 141-143) to cause rotation of the code bar and with the aid of
said at least two sets of light emitter/light receiver pairs (89-92; 93-96) to effect
registration of through which of said holes (99) light passes or does not pass when the
code bar (87) is turned about its longitudinal axis, spring means S(149) being provided to
allow the control means to be depressed and returned to its position.

16.

A device as disclosed in claim 13,14 or 15, characterised in that in addition to the said
first and second set of light emitter/light receiver pairs there is arranged a third, a fourth
and optionally a fifth set of light emitter/light receiver pairs (116, 118, 120, 122, 124; 117,
119, 121,123,125).
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17.

A device as disclosed in claim 13,14 or 15, characterised in that the sets of light
emitters/light receivers are located on a common circuit board (98), and wherein step
‘wise mechanical movement of the slide member (87) relative to the detector unit causes
passage of light through holes (99) in the code bar and to a respectivelight receiver; and
that the array of light receivers registers on respective light receivers reception or non-
reception of light, whereby output from the light receivers is converted to respective sets
of binary «1» and «0» characters.

18.

A device as disclosed in claim 15 or 16, characterised in

- that the sets of light emitters/light receivers are located on a common circuit board (96),
and wherein, preferably stepwise rotational movement of the code bar causes passage of
light through holes in the code bar and to a respective light receiver; and that the array of
light receivers registers on respective light receivers reception or non-reception of light,
whereby output from the light receivers is converted to respective sets of binary «1» and
«0» characters.

19.

A device as disclosed in one or more of claims 13-18, characterised in that a stationary
part of the device is equipped with flexible engaging means (100, 101; 111) for
releasable engagement with markings (103; 111') or recesses on the code bar for stepwise
displacement and positioning of the code bar relative to the stationary part.

20.

A device as disclosed in one or more of claims 13-19, characterised in that the code bar
(61;72) has a cross-section which is essentially circular or essentially polygonal, e.g.,
hexagonal.
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21.
A device as disclosed in one or more of claims 13-20, characterised in that the said holes
pass through and transverse to the longitudinal central axis of the code bar.

22.
A device as disclosed in anyone of claims 13-21, characterised in

- that in the longitudinal direction of the code bar there are arranged at least two sets of
mutually positioned holes; and

- that at least two sets of holes pass through and transverse to the central axis of the code bar
at an angle to one another.

23.
A device as disclosed in claim 22, characterised in that the said angle is in the range of 0°-
360°, preferably 5°-90°.

24,

A device as disclosed in claim 22 or 23, charaderised in that at least two sets of holes (66;
66'; 66"; 75; 75'; 75") are provided which pass through the code bar at an angle to one
another.

25.
A device as disclosed in anyone of claims 22-24, characterised in that the holes in one set lie
in a transverse plane on the code bar which is different for holes in other sets of holes.

26.
A device as disclosed in anyone of claims 22-24, characterised in that at least one set
of holes in a first set lies in the same plane as one of the holes in a second set.

27.
A device as disclosed in anyone of claims 13-25, characterised in that the light emitters
and light receivers are connected to a microprocessor (76), and that the
microprocessor is connected to at least one display device (77).
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28.

A device as disclosed in claim 27, characterised in

- that the microprocessor (76) is connected to a radio transmitter and receiver (78); and
- that the radio transmitter and receiver is connected to aerial equipment (79) and
equipment for emission and reception of sound (80).

29.
A device as disclosed in claim 13, characterised in that the control means (97) interacts
with a mechanical switch (82").

30.
A device as disclosed in claim 13, characterised in that the control means (82') interacts

with a light emitter/light receiver pair.

31.

A device as disclosed in claim 13, characterised in that depression of the control means
(97) actuates a switch means (104, 105) located between a device base plate or housing
body and an associated circuit board plate upon which the detector unit/units is/are
mounted.

32.

A device as disclosed in claim 14, characterised in that the control means (141- 143)
consists of an endless belt (141) which is passed over two opposing rotating rollers
(142,143), and wherein the outer side or the inner side of the belt is in frictional
engagement with the code bar for rotating the code bar (145) on movement of the belt.

33.
A device as disclosed in claim 32, characterised in that the belt is by means of a step

mechanism (150) adapted to stepwise rotation and position adjustment of the code bar.

34.
A device as disclosed in claim 32 or 33, characterised in that the rotating rollers are spring-
tensioned (149).
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35.

A device as disclosed in claim 14,32, 33 or 34, characterised in that the code bar (145) and
the rotating rollers (142, 143) are pivotally supported in a cradle (160), that the cradle is
tillable to both sides or capable of being depressed at the end portion thereof, that the end
portion has lugs (166,167) projecting from the cradle (160), and that two cradle motion
detectors (168,169; 170,171) interact with a respective lug of said lugs (166,167) so as to
actuate, upon tilting motion or downward motion of the cradle, a light path between a light
emitter and a light receiver in each detector pair. |

36.

A device as disclosed in claim 13, characterised in that depression of the control means
actuates via downward motion of a device housing body a switch means (86) which is
positioned between the housing body and a base element upon which the housing body is
pivotally and spring-mounted.

37.
A device as disclosed in anyone of claims 13,15,16, 18-31 and 36, characterised in that
the control means is a wheel (97) or akey (82).

38.

A device as disclosed in anyone of claims 13,15,16,18-31 and 36, characterised in that
the control means is a, preferably cup-shaped, control button (126), wherein the internal
circumference of the button surrounds an associated portion of a housing body belonging to
the device and is made having a means (137, 138) which on displacement of the control
button in its axial direction or rotatable directions is intended to form elastic, releasable
position engagement with an external portion of a device housing body, and that the code
bar (127) is secured to the control button coaxially therewith.

39,
A device as disclosed in claim 18, characterised in that the recesses or markings on the
code bar are at a free end portion thereof.
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40,

A device as disclosed in anyone of claims 13-39, characterised in

that at a free_end portion of the code bar there is positioned a plurality of through-going,
mutually angularly offset coplanar holes (102), preferably for use in detection of the
rotational or axial motion of the code bar.

41.

A device as disclosed in anyone of claims 13,15,16,18-31 and 36, characterised in

that in connection with the control means (97), coaxial therewith and on each side thereof,
there is provided a code bar (87; 110) and a position-adjusting bar (110) respectively which
are both slidably supported in a device housing body for providing axial motion and
rotational motion of the bars.

42.

A device as disclosed in claim 41, characterised in

that the position adjusting bar (110) in addition is designed as a secondary code bar, and that
a secondary optical detector unit (114, 115) is mounted in the housing body and adapted to
detect the movements of the secondary code bar (110).

43,

A device as disclosed in claim 41 or 42, characterised in

that the secondary optical detector unit (114,115) consists of at least a sixth and seventh set
of light emitter/light receiver pairs (116,117; 118,119), optionally further light emitter/light
receiver pairs.

44,

- A device as disclosed in claim 43, characterised in
that the secondary optical detector unit also has an eighth and ninth set of light emitter/light
receiver pairs (120,121; 122,123), optionally also a tenth set (124, 125) or further sets of
light emitter/light receiver pairs.
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45,

A keypad device for telephones, mobile phones, remote control units, text and character
transmitters, calculators, electronic planners or the like, wherein a control element, when
actuated manually by an operator, is adapted to be able to carry out at least two function
commands, and wherein various positions of the control element are identified by means
of optical detectors,

characterised by

- a cradle (175) which is tiltably supported in an apparatus housing (177), the cradle being
tiltable about a longitudinal axis (178), and depressable (178") relative to said longitudinal
axis against spring force (199);

- an optically readable code wheel (179) which is supported in the cradle (175) so as to be
capable of stepwise rotation;

- a first optical detector (185,186) which detects rotation of the code wheel;

- a second and a third, preferably optical, detector (195,196; 197,198) for detection of
tilting or depressing motion of the cradle.

46.

A device as disclosed in claim 45, characterised in

- that the optical readable code wheel (179) is provided with at least one set of
transparent and non-transparent sector portions (184), wherein the set which covers a
sector angle in the range of 1°-360°.

47.

A device as disclosed in claim 46, characterised in that there are provided two or more
sets (263, 264) of said sector portions, the sets being arranged concentrically and each
spanning a sector angle in the range of 1°-360°.

48.

A device as disclosed in claim 46 or 47, characterised in

- that each sector has radially differently positioned transparent and non-transparent
sections, each sector being given a specific optical code.
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A device as disclosed in claim 45, characterised in

- that the first detector is connected to a step counter means (186) which on the turning of
the wheel is intended cyclically to effect a search in a register containing text, characters,

symbols or the like.

50.

A device as disclosed in claims 45,46,47 or 48, characterised in

- that the cradle (175) has two laterally arranged lugs (193,194) which interact with
respective ones of said second and third detectors (195 -198).

51.

A device as disclosed in anyone of claims 45-50, characterised in

- that the cradle (175) is rotatably supported, preferably in a ball pivot (176), at one end
thereof and at the other end thereof is supported in a sprung manner.

52.
A device as disclosed in anyone of claims 45-51, characterised in
- that the first detector has two light receivers placed side by side and one light emitter.

53.

A keypad device for telephones, mobile phones, remote control units, text and character
transmitters, calculators, electronic planners or the like, wherein a control element, when
actuated manually by an operator, is adapted to be able to carry out at least two function
commands, and wherein various positions of the control element are identified by means
of optical detectors,

characterised by

- an apparatus housing in which a control wheel (201) is pivotally mounted, wherein the
control wheel has a plurality of radially positioned, mutually angularly offset, through
holes (202), and wherein the control wheel in an elastic manner is supported at least at
three portions thereof;
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- spring means (20) allowing said control wheel to be tilted or depressed and return to its
position; and
- at least one light emittér/ﬁght receiver set (204,205; 206 - 210,211 - 215), wherein
the light emitter and the light receiver are placed on opposite sides on the control wheel.

54.

A keypad device for telephones, mobile phones, remote control units, text and character
transmitters, calculators, electronic planners or the like, wherein a control element, when
actuated manually by an operator, is adapted to be able to carry out at least two function
commands, and wherein various positions of the control element are identified by means
of optical detectors,

characterised by

- an apparatus housing (200) in which a control wheel is pivotally mounted, wherein the
control wheel has a plurality of radially positioned, mutually angularly offset, through
holes (202), and wherein the control wheel (218) in an elastic manner is supported at least
at three portions thereof; ‘
- spring means allowing said control wheel to be tilted or depressed and return to its
position; and

- at least one light emitter/light receiver set (217, 219 - 232), wherein the light emitter (217)
is placed at the centre of rotation of the control wheel, and the light receiver (219-232) is
placed adjacent to the periphery of the control wheel.

55.

A device as disclosed in claim 53 or 54,

characterised in

that there are provided at least two spaced apart light emitter/light receiver sets.
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57.
A device as disclosed in anyone of claims 53-56,
characterised in that the light emitters and the light receivers are connected to a

microprocessor (233) and that the microprocessor is connected to at least one display
device (234).

58.

A device as disclosed in claim 57, characterised in

- that the microprocessor (233) is connected to a radio transmitter-receiver (235); and

- that the radio transmitter-receiver is connected to aerial equipment and equipment for the
emission and reception of sound.

59.
A device as disclosed in anyone of preceding claims 53-58, characterised in
- that the control wheel is tiltable at least at one point relative to the housing body (200).

60.

A keypad device for telephones, mobile phones, remote control units, text and character
transmitters, calculators, electronic planners or the like, wherein a control element, when
actuated manually by an operator, is adapted to be able to carry out at least two function
commands, and wherein various positions of the control element are identified by means
of optical detectors,

characterised in

- an apparatus housing (200) in which a control wheel (201) is pivotally mounted, wherein
spring means (238) allows the control wheel (201) to be tilted or depressed, and return to its
position, said control wheel being supported and mounted at least at three portions thereof;
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63.
A device as disclosed in claim 53, 54, 60, 61 or 62, characterised in that the control
wheel is rotatable through 360°, preferably in a stepwise fashion.

64.

A device as disclosed in claim 60, 61 or 62, characterised in

- that the optically readable code wheel is provided with at least one set of marked and
non-marked sector portions, the set covering a sector angle in the range of 1°-360°.

65.

A device as disclosed in claim 64, characterised in

- that there are provided two or more sets of said sector portions, the sets being arranged
concentrically and spanning a sector angle in the range of 1°-360°.

66.
A device as disclosed in claim 64 or 65, characterised in

- that each sector has radially differently positioned marked and non-marked sections, each
sector having been given a specific optical code.

67.

A keypad device for telephones, mobile phones, remote control units, text and character
transmitters, calculators, electronic planners or the like, wherein a control element, when
actuated manually by an operator, is adapted to be able to carry out at least two function
commands, and wherein various positions of the control element are identified by means
of optical detectors,

characterised in

- that the device consists of an endless belt (268) which is passed over two opposing
rotating rollers (269, 270);
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connected to peripheral equipment.

69.

A keypad device for telephones, mobile phones, remote ‘control units, text and character
transmitters, calculators, electronic planners or the like, wherein a control element, when
actuated manually by an operator, is adapted to be able to carry out at least two function
commands, and wherein various positions of the control element are identified by means of
optical detectors,

characterised in

- a control wheel (302; 303; 363) having a shaft (306; 334; 366), wherein the control wheel
is rotatable and tiltable relative to the device apparatus housing (305; 333; 365), and
wherein the shaft (306; 334; 366) is rotatable relative to a cradle (304) positioned under the
control wheel and tiltable in at least three directions, the cradle being rotationally stationary
in the apparatus housing, and supporting the control wheel at least at three points;

- a spring device (310; 357; 369) for springing the tilting motion of the control wheel and
thus the cradle;

- a first set of optoelectronic detectors (320 - 322; 344 - 346; 377 - 379) for detecting
markings (315, 316; 339, 340) on the underside of the control wheel and visible through
openings (323 - 325; 347 - 349) in the cradle (304);



1098 ()-; & y; ; $<{<=|[: NAA f)#110 !10%*& ()- 93"10%t& ()- @LO%t& () -

109%& () - 910%t& ()- &LO%H& ()-=*>??FAAAA|[:-410# ,9 10%& ()- ~8"10%t& () -
F1 109%#& ()-& L/"10%#& ()- (!10%& ()-' 99'!10%& ()- AAABBBBsSBbA410#

109%+& () - F'109%#& ()- 10%t& ()- 10%t& () -

"10%#& () - 10#10#sBB" C~CCDD| [ : A410# 10%#&' ()- 10%#& ()- 9! 1D¥an&20P3 &S
"109%& ()- 10%t& ()- 10%t& ()- D3EFFOGUGH [: A410# 9% 10%#& ()- F"10%t& () -
109%& () - |"109%#& ()- ~ 10%#& ()- #10%*#& () =G Hnl | KgKKK| [ :-410# 9L10%t& () -
8F10%#& ()- F1 10%#& ()-& /"10%¢& () - (ﬁplow&' ()-

9' #10%#& () - KKKKKFLLLDA410# ~S& 10%#& ()- " 10%#& ()- s!10%!{& ()-

o 08 (1 IO ORI DY BPH, i AR, O

109%#& ()mechéinié&l 6Edétkcting the ARHE@dtion of t}ileﬂ%ﬁﬁro( Whed@ﬂd)ﬂﬁ&tl(e)cradle, and

| 10%+& () - hPPPPPPPPKRVUAL0 & #1004& 1004& 1094&

$109%48' (-)SPLig 100ene431%: 357036 gliowin mmmlm tp b&tﬂﬁzé%ﬂ& returs to its
&, #10%@(0%& L 8 #1006 ()-* & #1094 ()-*

& #10% Pl #1098 () - * WKXXXXX] VU410 " 10% k# & ()-? f10% k# & () -
$S109% k# & () - 10#10##10# & #10%& () - *

& #1006 ()-*[[X\]"___2YL221010" ki 10" k# 10" kit $3#10% k# & () -

Sl +#109%6M0%° & ()- 1 HLO% k# & ()-Y °, #10% k# & ()-- ! H410% °

Z0 Wﬁgdmgm&ws%ammm6#1&%&@echgmat#lo%& ()2l 109 7 & ()2
a5 100612 S 19 Minpgs piistel Cxsmsgsiet e of tlinbbgds (52314) o apatfof ()

- #10%¢& duyved Y] foghéraiof HAUATIB6:338;"3T0ATR) PYsiti@ed QAR (DdersidBofthOvmale( ) - m L,
10%+& () - $@MLOY%& () - 10#10#Kkk#| | nmmmm{ ZM@1010#104#10#&

L(M 10%#& ()-M&!L(M 10%\ & ()-M L(M 10%& ()-M 9' 10%t& ()-

d%40%:& 1) - mMMs000J p{ ZOMEB1010 ° " 10%H& ()-& ° "10%& ()- & "10% ()-

- 109%& (A evﬁé@a@cﬁs&%sedﬁ# cﬂa%ﬁ‘%@ é})ara]er“ifbgH 1ﬂ &Tai(t | 29'\/@1010
T $! 109P& tg gio 0%t& (
" 109%t& () ?(E‘%FWWW%C @alraw@r@)eszormﬁyé )(\yhl hﬁora}mwtef “&@9#10#10#

) 10%#qgeel heraﬁéqllgﬁﬁ‘gﬁqt@zw\mgyyz{{zwmw Y 100%4& ()-f OY" 10%& () - f
"Y'10% & ()-f!1 Y'109% | & ()-f Y'109%& ()-f °,3"10%& ()-{|||}}}}~~vU410
| 1096& () - ( #mLO%& () - (1O#10#10# 9/ "10%& ()- & 10%& () -

LY 10%:&X) - f ~AK[ e{ ZOVUAL0  9) 109%#&' () - 9y#s! 10%& ()- & 10%H&! ()-

) SL! iggﬁ% ?%y#{j&%&)%o(y é %p}l(o §$ ﬂjf%fé%zl‘g&lf igﬁf{%@&%ﬂ’ unitd Q% 4nd- character

&+! 1094 §raupmithers,’ crl{culacm,caleotnom@lmefs of theilflwgrheyein g cpptrgleelementowhgngg: () -
0" " 10%#&ctuatedOmark AV &y(ar oyerata-l\/ L ted&S Bl &td ParryiSutl A %@4s& twd function

e B e D e B T,
94nt 10%46gtic)l- dete/cmrs,ow& ()-f o-
characterised in
- that the device includes a rotating roller (393) which is pivotally supported in a cradle
(394) which is downwardly depressible relative to a device base member (397) and tiltable
about an axis transverse to a longitudinal axis of the roller, spring means (396) allowing the
rotating roller to be depressed or tilted and return to its position;
- that the rotating roller (393) is provided in the longitudinal direction with a plurality of
through holes (400), and wherein rotation of the roller is detected by at least one light
emitter/light receiver set (401, 402); and
- that at least one detector (403, 404), e.g., optoelectronic or electro-mechanical, is arranged
to detect a tilting or downward motion which is applied to the cradle.
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A keypad device for telephones, mobile phones, remote control units, text and character
transmitters, calculators, electronic planners or the like, wherein a control element, when
actuated manually by an operator, is adapted to be able to carry out at least two function
commands, and wherein various positions of the control element are identified by means of
optical detectors,
characterised by
- that the device includes a rotating drum (409) which is pivotally supported in a cradle
which is downwardly depressible relative to a device base member and tiltable about an
axis transverse to a longitudinal axis of the drum (409), spring means (413) allowing the
rotating roller to be depressed or tilted and return to its position;
- that an inner wall of the rotating drum (409) is provided in the longitudinal direction with
a plurality of light reflective and non-reflective stripes (410,410"), and wherein rotation of
the drum (409) is detected by at least one light emitter/light receiver set (419, 420)
illuminating and viewing said plurality of stripes; and
- that at least one detector (415,416), e.g,, optoelectronic or electro-mechanical, is
arranged to detect a tilting or downward motion which is applied to the cradle.

75.

A device as disclosed in claim 74, characterised in

- that the detector is connected to a microprocessor, and that the microprocessor is
connected to peripheral equipment.

76.

A keypad device for telephones, mobile phones, remote control units, text and character
transmitters, calculators, electronic planners or the like, wherein a control element, when
actuated manually by an operator, is adapted to be able try carry out at
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- a device housmg (465)w1th a support platform for supporting a wheel (422) rotatable

in steps relative to the platform, said wheel being tiltable at specific locations for
thereat operating a respective switch means (450 - 453: 456', 456"; 457', 457", 458,
458", 459', 459"),

- a center button (421) located coaxial with said wheel (422), said button being non-
rotatable, but at specific locations thereof being tiltable relative to a stationary axle
(432) in two vertical planes which are at right angles, spring means (464) allowing the
center button (421) to be tilted and return to its position, said button having arm
means (438, 439; 460-463) for operating a respective switch means (433-436) upon
tilting of the button at any of said locations.

77.
A device according to claim 74, characterized in that said switch means is elected from

the group of electric microswitch and opto-electronic switch.

78.

A device according to claim 79 or 80, characterized in that said wheel (422) on its
bottom side has a plurality of sectors (441, 442) of light reflective and non-reflective
property, and that at least one light emitter/receiver unit (445,446) illuminates said
bottom side and detects reflected light or detect no reflected light upon rotation of said
wheel.

79.
A device according to claim 76, characterized in that said center button is pushable
downwards at its center in order to operate all of the switches operatively associated

with the button.
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