WO 2004/112070 PCT/EP2004/051095 1 "Drum-type control device

having multiple switching ways and electronic appliance equipped with

such devices" The present invention relates to a control device. The
WiREHHemAeMtes, more particularly, to an electric 5 control d&HEERAAHG 093

multiple switching or commutation ways or channels, especially of the

tactile feedback or touch-working type. The invention relates to a device

by which distinct electrical switching operations can be performed by

means of a sole actuating member for the purpose, for example, of

controlling a 10 function of an electronic applitnce ensuing from choices

made b tion f displ list..R ve b
Cevotonme BT U HE 5B ant Bl AaytE Raviife bl Sliching ways
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on the screen dem e provision of electromechanical components of )
smaller and snigiier igineariitonsrahatesspetiang inpddiafdeshientiondan electric

field, the faclity 193780 R0 ﬁ@ﬂ'g@?eammﬂn% GrSERRM AL NP Gays or

generally, combine seve itching functions within a 20

single colhponets, lerpassabpletdhimladitevredmplophipasimyrerking type.
control memberhy R OR 128088 Hand, FIFHICBLSIORRIR QiPliRGSelectrical

repeated at high frequency and, on the other hand, unitary signals, for

exampleSeAtpNiftPsigReEs anDHe GHBd R d PASEPIRNE D5 Rith BE @Rgorffimp  Sole
for the usetYWHER ISREHBEIYVIQR LIS S¥PS&T araming, BAlds Mrolling a

say which allows him to produce repeated pulses quickly and easily, for

exafpld WrHETh GhB8edE HEFRIMARPARASE SHRPEIG RIS rade by
then proglyiegi npkiindasigaals. SOheadyesappiaalion is to a mobile
telephone (for gxample GRVbidpmame ™ and” Hhe" A5oIE™ Biution  in
more compact afgen evelop p
telecommunications means, such as mobile telephones, portable
computers and other devices by which play can be effected, for
15 example, by moving a cursor precisely on the screen demand the
provision of electromechanical components of smaller and smaller
dimensions and, especially in the aforementioned field, the facility
to scan menus, displace a symbol on a screen and, more
generally, combine several electrical switching functions within a
20 single component.

It is desirable to have a device employing a single conirol
member by which, on the one hand, electrical signals or pulses
repeated at high frequency and, on the other hand, unitary
signals, for example enabling signals, can be produced, and this

25 with an ergonomy for the user which is perfectly tailored to this
type of operation, that is to say which aliows him to produce
repeated pulses quickly and easily, for example for the purpose of
performing a rapid scan of a menu or list and then producing
enabling signals. _

30 Where the application is to a mobile telephone (for example
GSM), the dimensions of which are more and more compact and
which the user must be able to operate and conirol with just one

hand, it is especially desirable for a multiple switch of this kind 1o



which the user must be able to operate and control with just one hand, it

is especially desirable for a multiple switch of this kind to WO

2004/112070 PCT/EP2004/051095 2 be made operable with the thumb
Wy Hdihgiistalled on the main front face of the telephone cofRpEdiRY 41095

particular, the keypad, either on one of the two main side edges of the
housing of the telephone, or under the main face of the telephone. 5 The
need for a compact control device of very small dimensions, by which a
cursor can be displaced on a screen and/or menus can be scanned, also
referred to as a "navigator", is becoming inéreasingly important on

"mobile telephone” or_"personal digital. assistant”.or.said "MP vices: ,
yre abs e traR R UEAATREHY Sl It the main
service%duatédceesﬁeﬁiallyetﬁpbmieesqn'tmdsé@gorimnmdiMG,smeehsypad,
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able to have at [east one enabling function on which the user presses to

select tedapirenes eonadsoriimgnaiméanssinbriredetenitsynte cursor on
the screen byrgperationofeg,contrelmaembper. Moregyeldie.anteiPaiet, smatll

growth in the size of the screens, in the order of 40 by 80 mm, dictates
the neddmsnsingls-pdforiitiabe AaGUEROF byavhide dlippeentbrR@an becreen

realized yyiB LB ARRIUBA NS DESHRIER; 2K PERFFEMIIBMANS HBvigator”, is

further intensified where the control device or navigator is used withinthe

frameWSRININGani8 Cladtgord MRE TRtk RsatiBh B fectpigaihone” or
transmiieddantediguise dedhsrainer oF BginaBRPIHE\AESY (P9I liances

parameter for his performances and his erggnemy. 25 The sensitivjty of

td0ch HiREN8ePR JOEFERBING ARSI AD FAEL08% 2P Fnte tiicpsicbased,
or conigypsiyryiations; sneitml it proihus Pessthle wrsansmitmorery screens,

complex "message" to the finger or hand of the user. The finger is thus an

issuer%PS‘T&gI%u(%iytlign it f&fa poria }e compuIer.

It is further desirable o be able 1o have at least one
enabling function on which the user presses to select a choice

15 corresponding to the position reached by the cursor on the screen
by operation of a conirol member. Moreover, the anticipated
growth in the size of the screens, in the order of 40 by 80 mm,
dictates the need for a high-performance navigator by which
displacement can be realized with both rapidity and precision.

20 These requirements are further intensified where the control
device or navigator is used within the framework of a game.

Furthermore, the tactile sensation or feedback transmitted
by the device to the user of the navigator is a very important
parameter for his performances and his ergonomy.

25 The sensitivity of touch of the user is such that it allows him
io perceive very fine, discrete or continuous variations, and that i
is thus possible to transmit a very complex “message” 1o the
finger or hand of the user. _

The finger is thus an issuer of orders (or transmitter) for

30 displacing the cursor on the screen and/or for selecting a position
of the curscr, and it is also a sensor (or receiver) which picks up

“blind” tactile information returned through the actuator or control



3o displacing the cursor on the screen and/or for selecting a position of
the cursor, and it is also a sensor (or receiver) which picks up "blind"
tactile information returned through the actuator or control WO

WRGH1115870 PCT/EP2004/051095 3 member without the usBf T{RBFEAA{E1095
having to look at the screen, and/or in addition to his visual perceptions. It

is thus desirable to provide the user with tactile sensations produced
directly in response to the movement of the 5 finger on the actuator, that
is to say in its transmitter function. In the case of a displacement or
scanning, such messages or tactile sensatiofs are, for example, pulses

or mechgpi ‘clicks” cqr ing,to legtrical sign I
produce%ﬁﬁﬁg r@ﬁ\?‘gﬂa o:i%%p %(%Sﬂl(ﬁég ?gfﬁg’eﬁegc{@ﬁsi&i?é%s%ﬁﬁ screen,
processigydgion satdititnofata apisinat e enceptionsonding to series of
pulses. oter TecRanrglPuses RGOS SRR AR eWdB: MNP tacile
and intensity from the preceding ones, correspond to the electrical pulses
suppliec®ngrtasrprmderedtdires hyaludeEpenapliny tresenmemgsn, of the

for example WheR MiRIaRLRAS st 'RAENE T TS Batha AR Ainction.

device has alreadg been proposed, of the typé€ comprising a plastics
housing acconhfdaatip@ss reloliflig Haheoned isRafE AN cableopssages

being rogtegh 4 ROt L ARFHIONardY onaralHHKNg ShwR SUBRCHR  hanical
or borne, bfy the shaft to which it is rotationally linked, of the type in which

the shaffliHRatkRiARF RAREING 4P 182t b RdG6IHSAMEIARAT BEIBN RSy PR duced
a genergipr f{SOREY GHIDAISAT PUlRestinean RPCHRBIC HPPIRNGE, circuits for
eSfeciaIIy for controlling the displacements of a cursor 25 on a display

sC

Oen BFARESSMENEENAE StiAhOInRiIGPINERRASH ¥ fofsRagonding to
such thalgtisyerfipallygyovable and tiltable in both directions about a

transverse horizgntal axis orthognal to_the longitudinal axis of tng shaft 1+t in

so as to select rprg\?(ﬁ&%'g%? puises or genera

nature and intensity from the preceding ones, correspond to the
electrical puises supplied to the electronic circults in a manual

15 enabling or select action, for example when a target has been
reached.

To this end, a control device has aiready been proposed, of
the type comprising a plastics housing accommodating a revolving
horizontal shaft which is capable of being rotated, in both

20 directions, by a manual driving drum supported or borne by the
shaft to which it is rotationally linked, of the type in which the
shaft is rotationally linked {o at least one rotary member belonging
to a generaior of control signals or pulses for an electronic
appliance, especially for controlling the displacements of a cursor

25 on a display screen of ihe appliance, and of the type in which the
shaft is mounted such that it is Veriicaily'movabie and tiltable in
both directions about a ifransverse horizontal axis orthogonal to
the longitudinal axis of the shaft so as to selectively provoke the
triggering:

30 ‘ - of a first trigger member belonging to a first switching way
when a first (enabling) force of vertical orientation is applied

substantially to the center {half length) of the drum;



10

I5

20

30

triggering: 30 - of a first trigger member belonging to a first switching way
when a first (enabling) force of vertical orientation is applied substantially
to the center (half length) of the dru&n; 4 - of a second trigger member
belonging to a second switching way when a second, distinct and of

vertical arigiflationsdesiegtianyfpreerscappbied bribagiagityof aneaidhel
two longitudinal ends of the drum; 5 - of a third trigger member belonging
toMERRIRA A YVRRYY ArRecamsrdliglitnkaad of Veriicaonearifieon

HIR MR ORY AR o vadia
SrEEfbenb ) fErLnR IS BIEE 1 e VBmAY0ISHE N the two
aredgiadlieal, dord$®Esaendre;im document FR-A-2.792.486 or in

d t US-A-6.555.768. A ing to the diff tk i .th
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and the movements of which are controlled by action upon the control

digfce s rppigth n7thgudeiniy ahdheibsyeinhmibrenongiindiasts

verticall | member which bears upon the bottom of the
hé&%%ggﬁ%%vﬁ?c F,H?rom a rest position, is 20 elastically deformable. In

addition ®dhie cesiexslesigplempbygingan deeicwedidaielsteibbd, for
different trigger members are_individual a istinct, for example elasti
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cqgnpiexipggesulting from the number of components and their assembly
culminates in high costs, as well as in a very difficult command of certain
parametéyscespiagally the cliffeseririoieiun fdegigriifiéhenchimicodsiamd

thiessr%rc])sdt:'w 'e% osftgr(]: tﬁ%'{eit revolves relative to an intermediate plate

which is hinged-mounted relative to the housing or fixed support
and the movements of which are controlled by action upon the
control drum.

US-B1-6.211.474 illustrates another design in which the
drum rests vertically on a central member which bears upon the
bottom of the housing and which, from a rest position, is
elastically deformable.

In addition to this complex design employing an
intermediate plate, the different trigger members are individual
and distinct, for example elastic domes which preclude a major
miniaturization of the device.

The complexity resulting from the number of components
and their assembly culminates in high costs, as well as in a very
difficult command of certain parameters, especially the control
precision for the different functions and the sensitivity of the tactile
perceptions.

In order to overcome these drawbacks, the invention
proposes a device of the aforementioned type, characterized in
that said central member is a common conductive trigger, which

belongs to the said



perceptions. 30 In order to overcome these drawbacks, the invention
proposes a device of the aforementioned type, characterized in that said
central member is a common conducﬁié/e trigger, which belongs to the
said 4a three switching ways, which bears upon the bottom of the
housing aidavkighciiang Saigdyiestirnsiwsk i saleriivelyeetrstispilYof the
deformable under the action of one of the said forces of vertical .
orfiat. BRcomitgio SREN cisaigteashcIsiiOmvelstiorelfeively

2%9&&&%%@%%%56@@9&%P%%%eﬁ&%‘f'aﬂSr.éf‘a‘gébséRJ HpcRAIhe
common member is a trigger branch extending radially from a central
patidichEaniegtabditally upon the bottom of the housing; - the second
and third trigger. members are a second and 5 third trigger.branches,
made of ABFATIIE RARthel AL SHEH Bl S and
longitudinally aligned, and each of which is selectively elastically
deformable, from a stable and high rest position towards a low switching
position, so as each to establish an electrical connection between two
contacts of a pair io of associated fixed contacts arranged in the bottom of
the housing and one of which is situated substantially in regard to the free
end of the associated trigger branch; - the peripheral surface of each of
the opposite axial end sections of the drum rests vertically on the upper
face of the free is end of one of the second and third trigger branches; -
the housing comprises guide means for guiding the opposite axial ends of
the shaft in a vertical plane perpendicular to the bottom of the housing; -
the drum is returned elastically towards a high rest 20 position by the
second and third trigger branches;



- the said first trigger member is a first trigger branch, made of conductive
material, which extends radially from the said central portion in a

transverse direction essentially orthogonal to the longitudinal direction of
Wi Z8etb1#474nd third trigger branches 25 and which is elasticAfyl/EP2004/051095

deformable, from a stable and high rest position towards a low switching
position, so as to establish an electrical connection between two contacts
of a pair of associated fixed contacts arranged in the bottom of the
housing, one of which is situated substantially vertically in regard to the
free end of this 30 first trigger branch; - the said first trigger member

comprises two first, diametrically sed fni I e ’
conductive méter% ,vah% gﬁgnﬁgﬁ‘ |§ry%rﬁgﬁgi%1§ %@%ﬁﬁtﬁ %&%%Wber s @
and WOL00411 12670P@RIEREN0Y/0BL0SEY Sreonictrane sifallipestaslybearing

elastically. defar, r i sition towards a low
switchin%ﬁé%w £%£S%e%§18:§%§tﬁ}ls %gﬁb é%ﬁ(h ¢al connection
between at least tifee fhestboshtans Hiiadhaiiagelssoemker sxetecantaqgnd and

arrangeg.in § iy QQFOHFQIEHP\%QOUE{'QQEOT&? PIHAGRIR SR vial, which are

substantially vertically in regard fo the free end of the associated first
trigger iigmeatricadspppesatganthdengitisdioaiprisedyiede and each of

associatjon sgicksgernd; aafl, tiid digasy eemheis e iraMichiagate and high

being provoked simultaneously or substantially simultanegusly when the

said foré@ HaRRG AR eV BFER ROV SiIEh RALBESIHIAR 5heds each to
center of NHITHM anCARLHRAAT BEMHEL SudH 8RB ARR0EEMSsts of a pair

beyond a_set trigger travel, in such a way as to transmit a tactile )
sehlatict 28GR IBH R B THEtiser UANBRIILE thRRAIATh e dimbousing

the saidfiedtil PR iFANMETIGIaRR] Sait $igatiaIbranchageedtendie dree end
domed pqrtjon, the concaylic%&g‘ whigpﬂirswggi_entated upwards such that the

central n%'%fqés(?& ger

- the peripheral surface of each of the opposite axial end

sections of the drum rests vertically on the upper face of the free
15 end of one of the second and third trigger branches;

- the housing comprises guide means for guiding the
opposiie axial ends of the shaft in a vertical plane perpendicular
to the bottom of the housing;

- the drum is returned elastically towards a high rest |

20 position by the second and third trigger branches;

- the said first trigger member is a first trigger branch,
made of conductive material, which extends radially from the said
central portion in a transverse direction essentially orthogonal {0
the longitudinal direction of the second and third trigger branches

25 and which is elastically deformable, from a stable and high rest
position fowards a low switching position, so as to establish an
electrical connection between two contacts of a pair of associated
fixed contacts arranged in the bottom of the housing, one of which
is situated substantially vertically in regard to the free end of this

30  first trigger branch;

- the said first trigger member comprises iwo firsi,
diametrically opposed trigger branches, made of conductive

material, which extend radially from the said ceniral portion and



face bears vertically upon the bottom of the housing; 20 - each trigger
branch extends radially outwards and upwards from the said domed
central ?ortlon - the central zone of the domed central part comprises a

WA A4 He form of a spherical or truncated, especially conE&J&EPEY§051095
which bears vertically upon a complementary portion in the 25 bottom of

the housing such as to constitute a centering and/or articulation means
for the said central portion; - the said central portion is made of conductive
material and is electrically connected to a common fixed electrical contact
belonging to each pair of associated fixed céntacts; 30 - the said rotary

membey s g ogihed i igragion, WBIeh R NP BURRAOKES R Sheliane

and is arranged In the vicinity o e axidl ends o shaft, and
betweeartwomghseeatuveosemmoftmeaddﬁnas Pemeleedtahsngpm%ﬂen S0 as

of a mayaple WQ, UM A2A 10 Eicd{RELOUYIRABARN’ SRR ACH1SHE st two

as to provoke the tilting of the contact rod in one or the other direction,
when tihx8Haftagtetitea b tha dreh aaseriates dixgslipaipeighasianged in

a fith %'&WBHMY&%%M@”&% g W&f'?@%f%¥@@féﬂ%tant;aiiy

contact, and such as 5 then to provo e the automatic escape of the uppe
sectionvrshiraHy dpakengsinirednyy frrenfndorEdh RivesetipbRydhtsh tngger
set anglgglgotation of the drive shaft; - each longitudinal end section of

the drive shatft bears a toothed driving pinion, which is rotationally linked

to the shaft and 116 b&Rer 1w coHIS&TivERIBIPEST WhicFRMBESREd &5 the
upper seodiepigfian 8850 WaCETIYARIEGANRG fRF BEM B8, AiYPkewitching
the tilting of the contact rod in ope or the other directi n the shaft is

A touE B BHOHO S Gre i GORALRY 1o R L S pgSousty
way bewyaan theecaibit fodoandmaikeg 16 fewthcerififthrieonttttnand applied

such ast e rovoke he autgmatic ,escape of the upper section from
the space &g?mtigt) ﬂ Ot ‘;"’tm(/;"‘:’n er 0? tﬁe %Fr)um.
- gach tr:gger branch suddenly changes of state, beyond a

set trigger travel, in such a way as {o transmit a {actile sensation
15  of its triggering to the user of the device, through the drum;

- the said centra! portion from which the said ftrigger
branches extend is a domed portion, the concavity of which is
orientated upwards such that the central zone of its convex lower
face bears vertically upon the bottom of the housing;

20 - each trigger branch extends radially outwards and upwards
from the said domed central portion;

- the ceniral zone of the domed central part comprises a
portion in the form of a spherical or truncated, especially concave,
cap, which bears vertically upon a complementary portion in the

25  bottom of the housing such as to constitule a centering and/or
articulation means for the said central portion;

- the said central portion is made of conductive material and
is electricaily connected to a common fixed electrical contact
belonging to each pair of associated fixed contacts;

30 - the said rotary member is a loothed driving pinion, which is
rotationally linked to the shaft and is arranged in the vicinity of
one of the axia! ends of the shaft, and between two consecutive

teeth of the drum is received an upper section of a movable



consecutive teeth beyond a set angle of rotation of the drive shaft; - the
movable contact rod extends essentially in an axial 20 vertical plane
beneath the driving pinion; - the movable contact rod extends essentially

ViR a0 Blane inclined by about 450 relative to the vertical PCHHBP2004/051095
movable contact rod comprises a lower vertical contact section movable
in a transverse vertical plane extended 25 longitudinally by a horizontal
section forming a return spring, the free end of which is immobilized and is
in electrical contact with a fixed contact pad of the housing; - the device
comprises illuminating means for the drum, drranged in the bottom of the

housing, and the drum is.totally or tiglly trar ig Qr tr in:
order to%%rﬁ%fc‘f {Ré] Ilsg%htﬁa%ng?’nﬁ’t'éég' @%h@%l}mﬁgﬁg trﬁgaﬁg;ﬁ%ﬁg%w none
device comiprisastbentditetciineg! W8S) rdtatiohalfy iBnketrtednkyldizeadrum, in
end of said driving dr dafi a ;
PCT/EP%&%&Q&&#@S%@E?@%& eé{)‘@ﬁé’&#ﬁgﬁﬁg%g ergy between
audio aritibraaotiistsenditarddséixethdpwithdemniighogaatacthapdwiuch as

IS e?sti?rﬁé}?afr% rgaa%iééiqs%aviﬁh%meraeﬁ%% b e, EAGPBEWRRRH BN from

provides the with an 5 elastic upwards return effect after that the

correspéheirRpresradedinaitgdnb virthe HasneanseriEdye diggiicdgyond a set
downwaéﬂlélieng }B\(gﬂggnoql§ﬂé)@,ppéesq]%@tglectronic appliance -

characteriZed in that it comprises a display screen and two devices in

accordance withafghelgpaibdbnalcandesgsiinn of dhtrslfifigusdaft bears a

displaceipgiie @ desP AN RS SARANI3IP0EIWEN BRIPEAREYIES the shaft and
displacement axes (X, Y), and in that the two devices are dispos,ed{iuch

thdtthe PERNBRAI A& PHREGHING kesithetd oMHERWE LbRRIYSFe 8N Upper
orthogogakasath paf alle! 4 daei srid displagsi@ery isra, redpsgtiviels to provoke

the tilting of the coniact rod in one or the other direction, when
the shaft is rotated by the drum, in order to establish a fourth
and/or a fifth swiiching way between the contact rod and a fixed
15 fourth or fifth contact, and such as then to provoke the automatic
escape of the upper section from the space delimited by the two
consecutive teeth beyond a set angle of rotation of the drive
shaft;
- the movable contact rod extends essentially in an axial
20 vertical plane beneath the driving pinion;
- the movable contact rod extends essentially in an axial
plane inclined by about 45° relative to the vertical;
- the movable contact rod comprises a lower vertical contact
section movable in a transverse vertical plane extended
25 longitudinally by a horizontal section forming a return spring, the
free end of which is immobilized and is in electrical contact with a
fixed contact pad of the housing;
- the device comprises illuminating means for the drum,
arranged in the bottom of the housing, and the drum is totally or
30 partially transiucid or transparent in order to conduct the light
transmitied by the illuminating means;
- the device comprises a ratchet wheel (236) rotationally
linked to one lateral end of said driving drum and a fixed pawl



15 According to other characteristics of the appliance: - the second, third,
fourth and fifth switching ways of each device are associated with the
control of the displacements of the cursor along a same axis (X or Y); -

Wh&SEEBA® and third switching ways of a first of the two 20 &d&VidESWE051095
associated with the control of the displacements of the cursor along one
axis (X), and the fourth and fifth switching ways of the first device are
associated with the control of the displacements of the cursor along the

~ other axis (Y), and the second and third switching ways of the second of
the two devices 25 are associated with the ¢ontrol of the displacements of

the cursor an the said other, axis.(Y. e t ifth switghi .
ways o?ﬁ%’ seceg?ﬁdb e@]%e al:e g%s?&‘:(?a‘%eﬁlp \ﬁl#‘l ég }c‘lép Q%P gﬁ‘e"‘ &lﬁalmacme
displaceensitissof mhdmswhalmtger@'smd@rr@f@t%@o Other

characteristics iﬁjﬁ 9o oféh?es(sny enting W"!n30&%f§9&3§tﬂﬂ?ar€cf‘fh the

from a reading owing de description, an understanding of
which wdmmﬁe@byh@féaéﬂbettdf\the%lppénﬁé@vml@mﬁgg Ardichith an

we 209%}&8%;9#&@?%&%{%&@8{5 agrteﬁ'gﬂ{ﬁtltﬁeﬁ‘%@ﬁ@éﬁﬂndmg lateral

perspective view, shown from above and three-quarters front right

repres@rﬁﬁw@fath%t@Mbebm%hﬁéﬂ yesiardl WeirR acad oruaua e
the teachingsrefthe; inventin: - aste 249 gpLxploded. lrasirsaale appliance

perceptive view of s different components of the device of figure 1; -

figure 3 paaciRréres p&sﬂ@@ﬁvé"v@?\mﬁﬁb‘iﬁ?frém@%@aﬁarf?8ﬂ1 and two

three-oygyigessiront leHlc sRRERSCAIRGRNIL & e lyedrinkruBngtabthim demMiGen for
of figure 1; - flgures 4t07 are views similar to that of fi

e io
itRtrafitg HRfra e displasamas &ife %Fﬁﬁf)@i{y% wLerfalong two
part of fehnvsivdiafiotispddgememderneath(persppctivadidw dhthe the two

Hpper glaoﬁiél s"%f?é tQ?s%%‘QE% such that the rotational axes of the conirol
members of the two devices are orthogonal and paralie] io the
said displacement axes, respectively.

15 According to other characieristics of the appliance:

- the second, third, fourth and fifth switching ways of each
device are associated with the control of the displacementis of the
cursor along a same axis (X or Y});

- the second and third switching ways of a first of the two

20 devices are associated with the control of the displacements of
the cursor along one axis {X), and the fourth and fifth switching
ways of the first device are associated with the conirol of the
displacements of the cursor along the other axis (Y), and the
second and third switching ways of the second of the two devices

25 are associated with the control of the displacements of the cursor
along the said other axis {Y), and the fourth and fifth switching
ways of the second device are associated with the control of the
displacements of the cursor along the said one axis (X}.

Other characteristics and advantages of the invention will

30 become apparent from a reading of the following detailed
description, an understanding of which can be obtained by

reference to the appended drawings, in which:



- figure 9 is a large-scale top view of only the lower housing 15 of the

device of figures 1 and 2; - figure 10 is a large-scale top view of the

common trigger member according to the invention; - figure 11 is a side
Vet H2Bmmon trigger member; - figure 12 is a sectional VlelFRRSid031095
the vertical and median 20 longitudinal plane 12-12 of figure 13; figures

13 to 15 are sectional views along the vertical and transverse planes of
figure 12; - figures 16 to 18 are views similar to those of figures 12, 14

and 15, representing only the lower housing; 25 - figures 19 to 21 are -

views analogous to those of figures 12 and 14, illustrating the device

when a force F2 gr F3 is,applied to, the drum: - figures 22 and 23
views analogou's tlg'tlr{gs«l gﬁof%rﬁrée)étéfgéjn%eﬁ’,pi%g\étﬁlﬁe 'esj'é%%g from abovg
when a canttaltfoece fUaideds dpphiedi ghthe epnesefiguge 24irsh eiebhodiment of

| i i ; : ; o
crelogeout SEAPhPLAWE I8 JULBtAURe D AT ERY RAUIRMEO AR huenton:
2004/112070 PCTigR2064/t5 10vsenpodigdie 2608 aRadglopetceptive view of
pers%eCtiXﬁﬁ@%Pfc%ﬁeSﬂlm fi@ﬁ@ddm@mff@p@ @pd figure 27 is

a larger-scale view o detail D27; - figure 28 is a’perspective view of
figure 24 and figfigW®i$ BAIBrgarSEak MERRITHY YMigiND oV irem above

30 is a vigy ATANAOYRA0NASS 98 furesn L 2 nd ?é'prig'é%tﬁ@ffcﬂ;? Yhly the lower

embodiment of the rotary signals generator, and especially of its movable
contact ré@usipgref3the daxige-sddigp@shective view of the movable

1o contact rod of fifiFe30:4 lighires Frand; WS wANG-aRgIogRHS 8 figure 3,
thoi% of fil lejé%sating different steps of installation of the components in the
fower part of the housing;
- figure 8 is an underneath perspective view of the upper
closing lid of the device;
- figure 9 is a large-scale top view of only the lower housing

15 of the device of figures 1 and 2;

- figure 10 is a large-scale top view of the common frigger
member according to the invention;

- figure 11 is a side view of the common trigger member;

- figure 12 is a sectional view aiong the vertical and median

20 longitudinal plane 12-12 of figure 13;

- figures 13 to 15 are sectional views along the vertical and
transverse planes of figure 12;

- figures 16 to 18 are views similar to those of figures 12, 14
and 15, representing only the lower housing;

25 - Tigures 18 to 21 are views analogous to those of figures 12
and 14, illustrating the device when a force F2 or F3 is applied to
the drum;

- figures 22 and 23 are views analogous to those of figures
12 and 14, illustrating the device when a ceniral force F1 is

30 applied to the drum; )

- figure 24 is a view analogous fo that of figure 12,
illustrating an embodiment having a lower sealing film and figure

25 is a larger~scale view of the detail D25;



5 and 12 or 24, illustrating another embodiment comprising illuminating
means for a translucid drum; - figure 34 is a simplified diagrammatic
)ective view, on 15 a very large scale, of a second embodiment

Wﬁfu{g@g{%g@e lower housing and the common trigger memb&f Tt

course of installation in the housing; - figure 35 is a top view of the

components of figure 1, following the installation of the common trigger

member; 20 - figures 36-37 and 38-39 are pairs of figures analogous to

those of figures 34 and 35, illustrating the installation of the movable

contact rods, then of the double-pinioned dr&r%; - figure 40 is a view

similar to that of{igire 88 IsirAig Birdrure 8 nasiind viaw figtiedlsealing

Is a detajled sectional view along the line 41-41 of figure 37; figure 42 is a

large-sEATB ABHY dfHPiRiag e it BuTe g3 9E086SRRla view of

view algng thadingnsr43 of figure 39; 30 - figure 44 is a perspective view,

on the scale 2\/5 of the _complete device according to the second = ]

embodiment WISWS08A 1567 §PERREBYBONRN18bE SIS 7 ADdigure 29 is

diagraranatigeviewdlosiiatingheheletdtanio agpliance equipped with two

control devicesfaccordi to the invention; - figure 46 E a ger pective

view of the tran<RiAIE 2 8 YR oPBRIRAN RN A0S By idiiyess 12 and

illustrated, i figiireting andkadhedigueanid élisiecrosaryesipralsviganetsior, and

device é’é figgfg”%af- {tigurﬁae %%ll:ﬁ a v(i)ew si{nilar_to the view of figure 1

showing HEER0hE! dRbOAINTEhE of ana%?/ creog¢cording to the teachings

of the inventiofigure 31 is a large-scale perspective view of the movable

04/051095

10 contact rod of figure 30;

- figures 32 and 33 are views analogous to those of figures
5 and 12 or 24, illustrating another embodiment comprising
illuminating means for a translucid drum;

- figure 34 is a simplified diagrammatic perspective view, on

15 a very large scale, of a second embodiment, illustrating the lower
housing and the common trigger member in the course of
installation in the housing;

- figure 35 is a top view of the components of figure 1,
following the installation of the common trigger member;

20 - figures 36-37 and 38-39 are pairs of figures analogous tfo
those of figures 34 and 35, illustrating the installation of the
movable contaci rods, then of the double-pinioned drum;

- figure 40 is a view similar to that of figure 38, illustrating
the drum in position;

25 ~ figure 41 is a detailed sectional view along the line 41-41
of figure 37;

figure 42 is a large-scale view of the detail D42 of figure 37;
- figure 43 is a sectional view along the line 43-43 of figure
39;
30 - figure 44 is a perspective view, on the scale 2.5, of the

complete device according to the second embodiment;



figure 49 is a view of the device of figure 48 along another angle of view; -
figure 50 is an exploded view of the device of figure 48 15 similar to the

view of figure 2; - figures 51 to 55 are views similar to the views of figures
WOg0t¥/1203hd 13; - figure 56 is an enlarged view of the detailF6E#-5f00+/051093
figure 55; - figure 57 is a perspective view of one of the two horizontal,

20 transverse fixed contact rods; - figures 58 and 59 are views similar to
those of figures 55 and 56 along another transversal cross sectional

plane; - figures 60 and 61 are two views showing the details of the design

of the movable contact rod; 25 - figures 62 to 64 are three external views

showing the details of th ign rm;.- i ' [ :
perspective vie\"/ﬁ'jlt %@eaﬁ§£gF%4ﬁ%%L%éﬁ %lc %%rﬁ’ag%%%%g %?alﬁg electronic
detailed vippsaoicomegefifipe Bovdtinvetooindk devicegipessniing to the
72 are viﬁs(ylse‘?te%vxing the integration of the device of figures 48 to 54 in
the housing of equipment; WO 2004/112070 PCT/EP2004/051095 12 -

figures 73 and 74t posaensipnretive e Sfolhingtiaesiucid central
integgation of the lid gt the deyicmimide HeusiBa &, the eAunmesl Feriiares 32

description of the invention, the orientations vertical, 5 longitudinal and
transvers&19c&drding to the reference marking trihedron V, L, T indicated

in Figure 1, shall hg adoptedi@nsadiens lisitifg Rasieidly epnyrNiRIvitee of figure
terms lower, upper, front, rear, and left, right with reference to Figure 1
shall also38é adopted. 10 In the following description, identical, similar or

analogous - figure 48 is a view similar to the view of figure 1 showing
10 another embodiment of a device according to the teachings of the
invention;
- figure 49 is a view of the device of figure 48 along another
angle of view;
- figure 50 is an exploded view of the device of figure 48
15 similar to the view of figure 2;
~ figures 51 to 55 are views similar to the views of figures 5,
8, 9,12 and 13;
- figire 56 is an eniarged view of the detail D56 of figure 55;
- figure 57 is a perspective view of one of the two horizontal,
20 iransverse fixed contact rods;
- figures 58 and 59 are views similar to those of figures 55
and 56 along another transversal cross sectional plane;
- figures 60 and 61 are two views showing the details of the
design of the movable contact rod;
25 - figures 62 to 64 are three external views showing the
details of the design of the drum;
- figure 64bis a detailed perspective view along arrow F64 of
figure 62;
- figures 65 and 66 are detailed views of some of the
30 components of the drum;
- figures 67 to 72 are views showing the iniegration of the
device of figures 48 fo 54 in the housing of equipment;



elements belonging to the embodiments according to the invention shall
be designated by the same numerical or alphanumeric references. The

wﬂ%%él?%&% omprises a lower housing 22 in the general 15 S?%%&%EO%—UO*IO%
su sfantlalyparallelepipedal rectangle, the upper face 24 of whichis™

upwardly open, and an upper closing lid 26 for the lower housing, which
latter houses the principal components of the device 20. These
components comprise, in the first embodiment both 20 from the bottom
up and in the bottom of the housing 22, two left T2 and right T3
horizontal, transverse fixed contact rods, two rear T4 and front T5

horizontal, longifiglinakfixes! eaidact4odsanthe fixggaanirapessaetiball views
28, as well as a movable contact rog T6 helonging to a rotary signal .
onor R G TGS Bl dbALe  HIF o i RbAing of
the bottae gguppassial trigger member 30 in the general shape of a star
having four trigger branches Bj, a sole or single,manyal control. member .. '
32 of longitudiill 1 AGHSGRUPIRLASS AR G0 R e GRURN [Bnrertical
34530 [BhreyHaldimsinual cotrnbremmberai;ondicly isdeifecrealfzednce marking
molded in a pne single piece,.is hasically constituted by a rota ratin

crum SRS T el SR LOOH o e B ARG G & non-
inwardlyroitingdbarsssncave profile, relative to its WO 2004/112070

PCTIEP 2004051005, 45 14p KNISGUBROIER) SRRSECHANG, P40 cn et

and right 42 (ot represented), or is lined with a™'sott"-feeling elastomer
outer skightrwittepeéseatss. ttheigurs B6 kadksigadieabe pdested by its

slepder centrﬁk W%%Mﬁ'&hd&é SR IFenS L FORIPAISEr or analogous

longitudinal ribs (not represerited in this embodiment). The control )
memb&! 8 8IS depipRgiRt isetitriemandimasis asreriiad beybadinention

longituding end Side £HANEEIBY the same numerical or alphanumeric
referencés.

The device 20 comprises a lower housing 22 in the general

15 shape of a substantially paralielepipedal rectangie, the upper face
24 of which is upwardly open, and an upper closing lid 26 for the
lower housing, which latier houses the principal components of
the device 20.

These components comprise, in the first emboediment both

20 from the bottom up and in the bottom of the housing 22, two left
T2 and right T3 horizontal, transverse fixed contact rods, two rear
T4 and front T5 horizontal, longitudinal fixed contact rods and a
fixed central contact ball 28, as well as a movable contact rod T6
belonging to a rotary signals generator associated with the

25 longitudinal rods T4 and T5.

Then, from the botiom up, a central trigger member 30 in the
general shape of a star having four trigger branches Bi, a sole or
single manual control member 32 of longitudinal and horizontal
rotation axis Z-Z and a flat sealing joint 34.

30 The sole manual control member 32, which is here realized
molded in a one singie piece, is basically constituted by a rotary
operating drum 38, the ceniral section 38 of which is of reduced

diameter, and of inwardly curved or concave profile, relative to its



faces 35, 37 of the drum 36, by two longitudinal end sections, left 10 44
and right 46, for the rotation-mounting and guiding-mounting of the

e r 32 in the lower housing 22, which, for this purpose, comprises
‘)t{’v}\?omn%e?aé%l\)/ertical and longitudinal slots, left 48 and right 50‘,’ 0041051095
emerge vertically in the upper face 24 and each of which receives, in
rotational and vertically sliding arrangement, 15 the corresponding
section 44, 46 respectively. The slots 48 and 50 also provide for the
longitudinal, play- free positioning of the control member 32 relative to the
housing 22. The control device or navigator 26 is here a device having

20 five syitching maysigasiriinhicB candssyeed infapensient ofighe 42 (not

others through the application of a corresponding force Fito the control )
membef 8RrEFRMAL bvRfckndies) Wi - BB TS _IRT praFigmmiiditier skin
is used yAnilyiRgseidcpntered vertical force F1 to the central 25

section 38 of the drum 36, by which, for example, a set position reach

d
by a cursor on'd'faf sk eIolSALRIRBHIE QMR IRLRIRERY i &%ﬁﬁ! central

Figdre 45 @a8mpeshidi thernavigapirpd san denseieripaos aaaldiddinal ribs
each application of a vertical fg{;ce Flggléﬁwin selection signal or pulse

to be prodREEARIESERRALE. BiSTRESOLBMP S tching way is, for
example, a sofdadledtobdrdlT mispibeenEht wnfor chisplasement tawdrds shaft,

the left of the screen, which is used by applying,a vertical fqrce F2 to.the , .
ot SoctNOL TS B e D S B e R rards Hste right
2004/1%2@%6 BGT/EP2004051Q6h 38, dipwing kHdiiitinidpdackeections, left
signal or, pulse,to.b ed , (Fi 19). Ina ical faghion, t .

i ek R iR LA ERAAE b - el R BN R R B nting of
way foritispraesnist Frdwalus timevdghtotitisgc@enyhikich fsudbibbyurpose,

applying. AXEHICALIAGE Rt VaRIcECIM oRLIRGARYD $816268rt 48 and
right 50, which emerge vertically in the upper face 24 and each of
which receives, in rotational and vertically sliding arrangement,
15 the corresponding section 44, 46 respectively.
The slots 48 and 50 also provide for the longitudinal, play-
free positioning of the control member 32 relative to the housing
22.
The control device or navigator 20 is here a device having
20 five switching ways, each of which can be used independently of
the others through the application of a corresponding force Fi to
the control member 32.
The first switching way is a so-called “SELECT" way, which
is used by applying of a centered vertical force F1 1o the ceniral
25 section 38 of the drum 36, by which, for example, a set position
reached by a cursor on a flat screen of an electronic appliance
(see, for example, Figure 45) equipped with the navigator 32 can
be selected or enabled, each application of a vertical force F1
allowing a selection signal or pulse to be produced or generated. -
30 The second switching way is, for example, a so-called
“LEFT” displacement way for displacement towards the left of the
 screen, which is used by applying a vertical force F2 to the left
section 40 of the drum 386, each application of a vertical force F2



application of a vertical force F3 allowing a "RIGHT" displacement signal

or pulse to be produced (Figure 20). The circuits of the operated electronic

appliance can provide 10 that, if the user keeps the drum "pressed” down
Wéﬁgwr‘c%ﬂ’w F2 or F3, the pulses are repeated in continuoud fraiR88f+/051095

identical pulses ("Scrolling™), in the same way as for a computer keyboard

on which the key or button is kept pressed. The fourth switching way is,

for example, a so-called 15 "DOWN" displacement way for displacement

towards the bottom of the screen, which is used by applying to the central

part 38 of the drum 36 a circular force F4 tekding to rotate it in a first

di i . [ tral si | |
oy e R ELE BT B foguces
symmetfiéalifgsHi8h, the fifth switching way is, for example, a so-called

"UP" displaceme for.di c At towar to Cr :
which is used(Ey%p%@ﬁ@r%}g*%@dﬁgnﬂé%&éﬁﬂ%&f@rcgﬁé@iﬁ% Is, for
rotate iEMPASEcord rs@itad oftépbld salisningeRaatewasefris displacement

coBtrol AN Or 18 RYRAS bY MRANSPL KIS, SIGRRR IRNETaIY: B applying a
application of the forces F2 or F3 to the drum 36 mlﬁht be facilitated b

the pro¥eriEal fRrRAURA doidhn gt anE o WARKAhba Ik Ho 36, cach

user thabihryAi8 FQTes QBNYBINFE fecnegeatRiyiiPaesyGATe s e dement
will be seen later with respect 30 to the last embodiment, these zones

might $8M5 MUIsRUARJ8 PRnBFRIURERNFIONENE Breferably arranged in

g‘g _B‘En;;%g%ggofggd%ﬁ[%ﬂ%Gr't\!b’hfl'-a\{\é@ %t?@ﬁi:]d@i‘a:@ppﬁance _cant provide
e general concept of the device according to
(D e LR (S SRR At CEH B REF RS SON GBI 19 F2 or

have dfffgrefio/alnesder theeceripal=564 EMT tyaeidioard theilnier@d identical

LEFT, ou?IGI_—I « rgcenl.:nZ : rlj:3 in a ratio betV\éeen 1 }_o 2. This 5 isrdk'e ;

(o the FHASETY 5 AR Iod MR I NETapR) 2 compIEr KEyboars
on which the key or bution is kept pressed.

The fourth switching way is, for example, a so-called

15 “BOWN” dispfécement way for displacement towards the bottom of

- the screen, which is used by applying to the central part 38 of the
drum 36 a circular force F4 tending to rotate it in a first direction
or sense so as to generate a series of control signals or puises by
means of a signals generator 52 which wili be described below.

20 in a symmetrical fashion, the fifth switching way is, for
example, a so-calied “UP” displacement way for displacement
towards the top of the screen, which is used by applying to the
drum 36 a circular force F5 tending to rotate it in a second
direction or sense so as {o generate a series of controi signais or

25 pulses by means of the signals generator.

The application of the forces F2 or F3 to the drum 36 might
be facilitated by the presence of the knurls at iis ends 40 and 42,
which indicate to the user that they are zones on which it is
necessary to press, However, as it will be seen later with respect

30 io the last embodimenti, these zones might also be flush without
knurls, the knurls being preferably arranged in the ceniral potion

for rotational driving.



central and lateral 40, 42 actuating zones along the longitudinal axis, as

well as the dimensions of the switching branches of the a central trigger
member 30. Also, the external shape or profile of the drum, in io
WorAdiHai Wwith the arrangement and dimensioning of the tri§dyEP2004/651095
member under the drum is thus that any vertical or substantially vertical

effort applied to the central concave section or portion 38 of the drum
member is inherently an effort of the F1 type which does provoke a

switching of the first way. On the contrary, any 1.5 effort applied on the

lateral left or right section (40 or 42) is inherekitly an effort of the F2 or F3

type which do rovoke a . corresponding swjtching of the secon i .
oy The navigblh S0HEEh GENETRL eIl S S gy e Wention
median veitticilsasthighgitudiretoplarecBhMoh mieictbisr 22 dmesedenmit io have

rotational .axis X-X of the drum member, 32, [
relative t%ﬁﬁ%r ne%éli\fal h\l/%r ic];lé a{rﬁ(% t%%%@és%%ﬁ?ﬁ?%iﬁ?%% the lateral
exceptiohEF heandalE Hbdstiagif@ ther §ignitsayeadiaitbeteeamidtbate 2. This
here_gathered together i cght-hand [ WL ;

v no Sy S iaat 6 oceioay, 18 (L BRIOR, I e AR Various
In its centenicatraspbiaiegab 49 ki rebsating thepisnadomy Nhgndongitudinal

PTM, th%ﬂ%tghé’%%ﬁmﬁla@fw & ohts lésfi'%ﬂeg%vﬁ?&w{bs Branches of the a

receptacle which receives the central metallic ball 28, the upper
section @fanlifet tiigee forerebarcdfvex spherical 30 cap, projects

vertically above thg ’pl%% 56 kBenkall 28 &B@pe@te%wjm@ CEMMRB, drum, in

fixed, central contact pad PD, which is connected, by a strip conductor (or

coAductif@BRipRP R thidhR D) 3P IFRRE ARG HMARAIGNIAG Wiohe trigger
20047112070 P& TIRRRVOHEIARE S dH ehatoingr WaGQ! Whidibstantially

projects transversely forward in a receptacle 21 in the lower part of the

front Ion&ﬁﬂﬁﬁ@l & @risagpiiﬁg ﬁeug]ﬁgo?él_tral concave section or partion 38

of the drum member is inherently an effort of the F1 type which
does provcke a switching of the first way. On the contrary, any
15 effort applied on the lateral left or right section (40 or 42) is
inherently an effort of the F2 or F3 iype which does provoke a
corresponding swiiching of the second or third way.
The navigator 20 has a general design symmetry relative to
the median vertical and longitudinal plane PLM in which is
20 situated the rotational axis X-X of the drum member 32, and a
general symmetry relative to the median vertical and iransverse
plane PTM, with the exception of the means, constituting the
signals generator 52, which are here gathered together in the
right-hand part of the housing 22 and which have no symmetrical
25 c¢ounterpart in the lefi-hand part of the housing.
In its center, corresponding to the intersection of the planes
PLM and PTM, the flat horizontal bottom 56 of the housing 22
contains a receptacle 58, which receives the central metailic ball
28, the upper section of which, in the form of a convex spherical
30 cap, projects vertically above the plane 56.
The ball 28 cooperates with a common, fixed, ceniral
contact pad PO, which is connected, by a strip conductor (or
conducting strip) 60 (see Figure 9), to a connecting terminal in the



Each fixed transverse contact rod T2, T3 is in the form of a s pin and is
mounted in the bottom of the housing, bearing upon two left front 62 and
ear 64 and right front 66 and rear 68 positioning and fixing side feet,

W(?O%P[%’Hﬁ%& Nertical slots and raised in the bottom 56. The froh{THER %‘2“‘5&?&09"

66, respectively comprise a second P2 1o and a third P3 fixed conductor
pad, each of which is electrically connected to the fixed contact rod T2,
T3. Each pad P2, P3 is connected, by a strip conductor 70, 72, to a
connecting pin or lug C2, C3. The bottom 56 also comprises two front 74
and rear 76 15 central feet, which, in the plane PTM, are aligned with the

ball 28 s dzashateatiahfont apgstivias bl RSt il 6eRsbBIGoPRErd in a

P1 and these parts are connected, here by a common strip conductor 78,
to a coRRAER tiRetfing 6%%#%@%Pafhéfcé%?rﬁéﬁ’}hé@@ﬂmé%%#@639 23 of
which wHlenawgngzgescribed in details, allows the first switching way

between the pads PO and P1, the second SW|tch|n between the
bads PO and PP RTTBRGNIAS RYRESEoRRRIABH PS) R SHliEHAg™ of a

way bepigemitiepansiR2 and Fﬂ:’n’e(lﬂsmmh mﬂﬁ&edmmgt negatigy hon two
be select ished, and thjs as.a fupctjon f e 25 vertical force

e B R R SR n i ba by NP o8 g neh e BE gsitioning
the for@m\dhlﬁsh;mawedféleacwmwmmylthdhmabmtmm ghiferaised in the
mventl%n c,$ mon trigger member 30, here made of metal, integrates

or gathers Pour rigger members, each of which is constituted by a 30
trigger branchTiie dfm‘séaﬂhl@@ramdl Slenttmrivth extapdis oateacdsd P2

fropn a geifral e (}:P’ib 99&588@@6%%}%@ g‘%gg?g?' iR Rticay

which iS orientated vertically Upwards
PCT/EP200470BXD Y5 the Tiesk donidehinedeEBi Boe identical and are

angularly disgibpterla 3902m88 S LRREIEIN TS IR Do 8G8I8P 70, 72,
to a connecting pin or lug C2, C3.
The bottom 56 also comprises two front 74 and rear 76
15 central feet, which, in the plane PTM, are aligned with the ball 28.
Each central foot constitules a part of a first fixed conductor
pad P1 and these paris are connected, here by a common strip
conductor 78, to a common connecting pin or lug C1.
The common {rigger member 30, which will now be
20 described in details, allows the first switching way between the
pads PO and P1, the second switching way between the pads PO
and P2 (through the fixed contact rod T2), or the third switching
way between the pads PO and P3 (through the fixed contact rod
T3), to be selectively established, and this as a function of the
25 vertical force F1, F2 or F3 applied o the drum 36 by the user, i.e.
as depending upon the force which is applied.
in accordance with the teachings of the invention, the
common trigger member 30, here made of metal, integrates or
gathers four trigger members, each of which is constituted by a
30 . trigger branch Bi, of essentially radial orientation, which extends
outwards from a central portion 80 of essentially domed shape
and the concavity of which is orientated vertically upwards.



symmetry about its vertical central axis Y-Y, which, in position mounted in

the housing, corresponds to the intersection of the s planes PLM and

PTM. The bottom 84 of the central part 80 comprises a receptacle 82 in
Vitheforiri7é spherical cap, the concavity of which is orientafgI/EP2004/051093

downwards and the radius of which is substantially equal to that of the

ball 28 such as to rest on the latter (see 10 Figure 12) and allow slight

pivotal movements of the member 30 about the center of the ball 28. By

way of a variant (not represented), and in order to reduce frictions, the

receptacle 82 can be truncated in such a way:7as to secure a circular

contact with the ball 28. 15 The member 30 comprises.two diametricall
opposed Iongfh&ﬁ%l %CM&W%%QBQ? Bd Abht n\i)ﬁ'l%% \?/ﬂﬁaegrr%fergrggmar!y
to as theisedbnddtoger $0anspB2 andthirdatidher bnancheB33@nbashzhdesign
belong to the second and third switching ways, respectively. 20 .The . -

member YD IES SoPbbe Wi hAHnee L2 (BEG: TrindhiLch in position
which anecdiaieetrioalljhephoseirand teiopgrionde fiestthwittiimrpeaiion of the

Eacsh trri§ ePr é)ga‘gERASéL %ﬁ?% slightly upwards and their free ends are

substarttially coplanar. mounted position of the member 30, each
free end 86, 8B hef theitoan8K BE,1BS crietidd aboldGrepaprigiemaceeceptacle

from the Asgpcipied i t&‘?‘nﬁ\é%%ﬁecr‘?@éq%?&mng SR AIMSr @fich s

each free end 90 of the branch ront, rear) extends above and at a _
distancefientatsidt deathumndet Bodpdbe 1rasiusca pehisln s substantially

particularigin fowe 2 thedryay7o gestiorerisally qadhesiPRAEfageRr (see
of the free ends 86 and 88 of the Iongnudmal trigger branches B2 and B3.

THe lattBiguess|phiargoalioo/s iabt e votat mevarasatvsf e member 30
about the center of the ball 28.
By way of a variant (not represenied), and in order to
reduce frictions, the receptacie 82 can be truncated in such a way -
as to secure a circular contact with the bail 28.

15 The member 30 comprises two diametrically opposed
fongitudinal branches, left B2 and right B3, which will be referred
to as the second trigger branch B2 and third trigger branch B3
and which belong to the second and third swilching ways
respectively.

20 The member 30 also comprises two first fransverse trigger
branches B1, which are diametrically opposed and belong fo the
first switching way.

Each trigger branch B1 extends slightly upwards and their
free ends are substantially coplanar.

25 In mounted position of the member 30, each free end 86, 88
of the branch B2, B3 extends above and at a distance from the
associated fixed transverse contact rod T2, T3.

In the same way, each free end 90 of the branch B1 (front,
rear) extends above and at a distance from a first fixed contact

30 pad P1.

As it can be seen, in particular from Figure 12, the drum 76
rests vertically on the upper faces of the free ends 86 and 88 of
the longitudinal trigger branches B2 and B3. The latter are slightly



elastically pretensioned in the downward direction and thus permanently

ensure an elastic return function of the drum 36 towards its high rest

position illustrated in the figures, in which position the longitudinal end
wsentionsdzand 46 bear upwards 5 against the lower face of pautuedhn /051095

opposite portions 92 and 94 of the sealing joint 34, which "close" the slots

or receptacle 48 and 50 in the upward direction. When the drum or roller

36 is rotated, each upper face of a free end 86, 88 slides along a

cylindrical annular path or track 41, 10 43, respectively, in the periphery

of the drum, these being adjacent to the knumed lateral end sections 40

and 42. The design of the member 30 and of its branches Bi is such that,

when tRéRéCaHY oP EEBRIRIATGs ditedbd KIPXHBNAME tolifeRtRAR A8 thus
bottompéﬁﬁﬁﬁ@ﬁﬂj"léﬁ%f&iﬁé\' farce.sheibranahda RRasEAaBE the drum 36

deformed, then suddenly changes of position, angling, downwards, this

sudderl@¥ghge ditvhig e st RRaHeR Hustf fihdhenTighieR 1n which

purposgséigAblirbing Afeastiae endrespending Mitemag 2evbénd upwards
supplying, moreqver, a click of tactile and/or auditory sensatjon ingécatin

the sudtiR LRbABE EPWRY pidsion Fhistiad %raRRAHENROFHERY and’ 94 of
switchiftgewsealfom jbmtest pasitich filsyatechio e figuesevdlpmicbe8 and
descritr)ég..wglier; the usar %oogliﬁs the vertical force F2, that is to say

when Ht plBdass ‘YRR BTEHR rum 36, he provokes a 25 lowering or
descent of thi\imereshendmgriest endidd B6the shidtedhich titsapeutface of a
transverse hori al axis (arthogonal to the. axis X-X) passin

substa ﬂ[‘laaeﬁyeﬁl]éou h@é%&)%ir?tsoﬁ%ﬁa%tc (?t néi( rﬁ%aplerrf'g‘c% L aéci}igﬁttrack 41,
cylindri¢3l emd sseetionsl§ of ithe ibleaftpwitip Hieay partioth@4 dirtie,jothe84 being
which ¢J t 0 I itudinal

becom%egfsgljgfﬁgi?eﬁgh e@rgr‘né tggéég%géﬁséggg é?%r%gér&)gglﬁs%f?e%end_ to
come into elddicdesigract iite e rokieT 23 Bsindsahids breres By is such

and chhat, when the free end of a branch Bl is siressed by applying to
it, from top to bottom, a substantially vertical force, the branch is

15 elastically deformed, then suddenly changes of position, angling
downwards, this sudden change allowing the securement of a
trigger function, for the purpose of esiablishing at least the
corresponding switching way, and supplying, moreover, a click of
tactile and/or auditory sensation indicating the sudden change of

20 position.

The use of the second, “LEFT” switching way, from the rest
position illustiraied in the figures, will now be described.

When the user applies the vertical force F2, that is to say
when he presses on the left of the drum 36, he provokes a

25 lowering or descent of the corresponding left end 44 of the shaft,
which tilts about a fransverse horizontal axis (orthogonal to the
axis X-X) passing substantially through the point of contact of the
upper face of the right cylindrical end section 46 of the shaft with
that portion 84 of the joint 34 which closes the slot 50.

30 Hence, the left longitudinal branch B2 becomes sufficiently
deformed to change siate in order for its free end to come into
eiectrical contact with the rod T2, as illustrated in Figures 19 and
21.



WO 2004/112070 PCT/EP2004/051095 19 This deformation of the
considered B2 branch is combined with a rotational movement or tilting of
the central trigger member 30 around the center of the ball 28. To the

Wi AHEISA00f the trigger branch B2 is thus added a s slight BivtERgP 051093
the member 30 about the center of the ball 28, whereby the travel
obtained for the free end 86 of the branch B2, with respect to the
corresponding contact T2, can be augmented. The second electrical
switching way (28-P0, B2, 86, T2, P2) between the terminals CO and C2
is thus established through the 1o common ffember 30, which is

conductive ang whic its central.part, i IC ith the bi
central fixed ciﬁf&ct%gb%&ag\'/ﬂpchoig @o%ngnocﬁlg;@%gqirggﬂ%éews%téhiﬁg mbined
ways. Iwfdbt drotesicofzhecasasant] aulilthigoEdheepeatia@i deiggromember

e star:shape gt WemAET il i bgnches 15 mioh

simultaneous ange state, but, in this case, the free end of the (‘)Egposite
lateral branch B3 tivesinbe vomdannafitiestiages Remmabt Ransnibigeadded a

FOrEESpBﬂ[gWQ g%ﬂﬁ‘ﬁTéf TEH'@ BeSneRs, BIPRALCome WiRePiacher . dhil 28,
it comes Into contact, it will be later so that an associated software for

receiving hatehyalpsrigRoihe tigioas Sanshmdragnandobdpédbqiranch B2,
permit tg, glisGrmy t@qmeee#&P@gmg%ﬂmfepzjvmwaagmmed.
of the Tr

similar manner, the downward trave ee ends of the two oppgsed

transverse brahdfesegenddimiadrieAthewiicbing WaVSdRl-eBof i T2, P2)
branch B2¢gadn SHametisadasiionathe eonisatiasoéshetnssrbdbiough the

pressing on the right of the drum allows a signal or a pulse tqQ b .
PrbAUCKPBYRLEGTIRST A, WS SATANG By WpiChabygts central
T3, P3)hetwvern MeHraninale&datndwith andlustates!ifixaguuemedct 28-P0,
and 21. 30 For the use of the first, "SELECT" electrical switching way, the

user apﬂfé'?%l?ffifg@'ﬁ?'?ot%ﬂ:‘@eﬂﬁ% l’?c%\:?é"ﬂ?& O34

in fact, in most of the cases and due to the concept and
design of the star-shaped trigger member 30, all the branches

15 might simuliangously change state, but, in this case, the free end
of the opposite iateral branch B3 does not come simultaneously in
contact with the fixed corresponding contact T3. This free end
might not come into contact or, if it comes into contact, it will be
later so that an associated software for receiving and analyzing

20 the various switching signals or pulses will permit to discriminate
between the two consecutive received signals.

In a similar manner, the downward fravel of the free ends of
the two opposed transverse branches B1 is inferior to the travel of
the free end 86 of the branch B2,

25 In symmetrical fashion, the application of the force F3 by
pressing on the right of the drum allows a signal or a pulse {o be
produced by virtue of the third, “RIGHT” switching way (28-P0,
B3, 88, T3, P3) between the terminals CO and C3, as illustrated in
Figures 20 and 21.

30 For the use of the first, “SELECT” electrical switching way,
the user applies the force F1 to the central concave portion 38 of

the drum.



the drum. WO 2004/112070 PCTIEP2004/051095 20 He thus provokes a
lowering or total vertical descent of the control member 32 with the axis

wé-ZpoWelremains essentially horizontal and parallel to himsel;gpigo.¢/051095
movement being guided by the slots 48 and 50. 5 The tracks 41 and 43 of

‘the drum 36 act simultaneously and symmetrically upon the free ends of

the two longitudinal branches B2 and B3. Owing to this "balanced"

deformation force and through the design of the common trigger member,

“the four branches Bi zo simultaneously chagge of state. Insofar as there
“is virtually no pivoting of the member 30 relative to the ball 28, the free

‘ends 86 and $&oftthe pvoviokgiudinaierinches BXaindBticahweistent of the

tact Wi i T2 it 3. 25 _
e e B e R BHE izl

free enbo dapote wimdanasppesite fixsasedhtdbipadovenman dsimgistiiged by

the first, awitgRino, Way fg flustrated in figures 22 and 23. In the
represented embodiment, the "doubling” of the 20 branches 131 and of

‘thébpads P1 iJ hediriagkst hbstadad3ne’ Himdbivehatgadr starultangeusly and
two bragehes dedaalyp e wanseese Rustys fﬁ@%@&)&%{fw&ﬂ% Yranches

high level of working reliability. In fact, especially in view of the very small
dimens®A£8f BSthe various components, an action of the F1 type might

also provokedhgfyvitehiRgsbehunendbe figsranfaabihgdatrrahriianebegh the
B2 and B3 with the corresponding fixed contacts T2 and T3. Again, the

associl€3 9 Pard I FRR RS arEPE thE' e Refiodh fedQVBdUBRERSS B
\_Ad,tb' a \dpwuR4hseripipasingribe afasiate.
insofar as there is virtually no pivoting of the member 30
relative to the ball 28, the free ends 88 and 88 of the two
longitudinal branches B2 and B3 come into contact with neither
the rod T2, nor with the rod T3.

15 On the other hand, the two branches B1 which are lowered
each come inio contact, by their free ends 90, 82, with an
opposite fixed contact pad P1, thus establishing the first swiiching
way, as illustrated in figures 22 and 23.

in the represented embodiment, the “doubling” of the

20 branches B1 and of the pads P1 is redundant insofar as the
sudden change of state of the two branches is virfually
simultaneous, but this redundancy provides a high level of
working reliability.

In fact, especially in view of the very small dimensions of

25 the various components, an action of the F1 type might aiso
provoke the switching between the free ends of the lateral
branches B2 and B3 with the corresponding fixed contacts T2 and
T3.

Again, the associated software will permit to analyze the

30 various received signals with a view to discriminaiing the quasi
simultaneous switching of the second and third ways hereabove

mentioned, from the consecutive switching of these two second



simultaneous switching of the second and third ways hereabove
mentioned, from the consecutive switching of these two second WO
2004/112070 PCT/EP2004/051095 21 and third ways due to a

WOREEAIVE and voluntary action on one and thereafter the ShEFERqEpS1095
end portion of the drum member. In order to obtain the switching, it is

necessary, for example, to apply a force F1 of value "N", whereas, for the
second or the 5 third switching way, the value of the force F2 or F3 to be
applied in order to obtain the corresponding Xvitching is lower, for
example between 0,5N and 0,7N, owing to the lever arm effect which is at

play whepdhe membsa3dulisdn £iten siaetion. s diigraace adhien on one
value of the forces to be applied to allows the achievement o

f
discrimAREdAeRanEen the RiRamoRierl SRIRPIIGRRA P aHRT JNER Der.

invention, the ffirg-3iqbino wid e R @ieling an FLreftst iigh! fot example,
the branches Bl and the associatedl fixed (;,orll@cts, but on '

|
simultalR ARPYAatRIE B shithiig Bt oSG aR%N 'ettgg gge(???%'ad or the

and thingh wayswas Seasiked abeveaingopibinatiforydtiF 2her F3 to be applied

corresponding analysis and disgrimination by means of the, associated
softwark! Wifﬁ&‘]t ﬂar?gqp@rfheﬁagsiﬁﬂgﬁaggﬂgegbq oﬁmgcﬁggﬁe,lﬁ iJower, for
then posginepie sbppressmiatidiionadvigg TO!, comirgtito whth @lvePCarm effect
which is an advantagg in the automative field,.ILhe, signals,genegator,3

il o e et BENEIAr CASTHa) SR e e ARy,
represented iiT dizcudhateWi@- A0 2{DE5641encih theufnents to be applied

FR-A-2.844.619 and ip. t icati 0 :
o AR L e AR BIRHIG TP N ons.
100 , which isfrocatichagly finkehether shafobetweéntihe émdcesdidion 4be first

and the e RO 36n BEWERBVORERSCHINVGIse the
teeth 182@#%&@9?%\/ teeth of t e%g’i;m?n, an upper section 104 of the ]
movablerecshesr8d B8 iegtassociated fixed contacts, but only the quasi

simultaneous formation of switching pulses or signals on the

15 second and third ways, as described above, in _combination with
the corresponding analysis and discrimination by means of the
associated software.

Without changing the design and concept of the device, it is
then possible to suppress at lest one wire for connection with C1,

20 which is an advantage in the automotive field.

The signals generator 52 will now be described, the general
design of which is that described and represented in document
WO-A-02/075641 and in document FR-A-2.844,619 and in French
patent application n°0306475 of 28 May 2003.

25 The generator 52 comprises a toothed spur-type driving
pinion 100 , which is rotationally linked to the shaft beiween the
end section 46 and the opposite end face 37 of the drum 36,
Between two consecutive teeth 102 of the twelve teeth of the
pinion, an upper section 104 of the movabie contact rod T6 in rest
30 position is received in such a way as to provoke the filting of the
movable contact rod T6 in either direction (F4, F5) when the shaft
is rotated by the drum 38 in order to establish an electrical

contact between the movable contact rod T6 and one or other of



30 position is received in such a way as to provoke the tilting of the

movable contact rod T6 in either direction (F4, F5) when the shaft is

rotated by the drum 36 in order to establish an electrical contact between
Wﬁ)ezﬁ%\ll%@ contact rod T6 and one or other of WO 2004/1 1 RFABEP2004/051095

PCT/EP2004/051095 22 the two fixed longitudinal contact rods T4, T5

and thus to generate a control signal, and such as then to provoke the

automatic escape of the upper section 104 from the space delimited by

the two consecutive teeth beyond a set angle of 5 rotation of the

associated drive shaft. The movable contact #8d T6 is a bent-wire

element,;hi X i la ;'flﬁgj W the-gepgia
is at retsEt mgqln the panenoF?lL E}iﬁ IEc!iBeS|gn )évfggaovg%b?é Heg has tﬂ{us o
been degenBEatand® recmé;%mitealmd;cm@ht SUChA-B2/0PsBaioTerovoke the

(Figures,29dm28) s basically compassHal aerisal SV@Ed’prﬂ‘?@gs ace

an upper section 106 and a lower section 108 connected by a horizontal
intermediatEiiRdoRy I eok¥RUERG Bes HoKoheR i cheranit aisef taegle of

movable GiaR K0TS 2R3 Foriia RYIPsSHiiE horizontal section is

received in the_bottom of a slot 112 formed_in the upper face of a foot 114
adjacent to thd A§hMNRPisHsostastared Tdofsha ite efp@ent, which

vertical §BEPéWd1§0§1198\J§ Ardandednighiwardgnfein Weelpwes Gj%‘éfrm%r is at

lower sectign 108, by a longitudinal horizontal 20 strand 118 which

received§¥ thd&RiBning £1RacgMuMeSish # defiineaioat monﬁ%ble rod has

bottom $@and dee diteernhhd? péprbishntbentinadod8mhdnclgnmel 02075641
Ion%tud I vertlc Iﬂﬂ%y The bottom of this slot 124 comprises a

uct connected by a strip conductor 126, to an
output 25 terrﬁmal baswaticletmposeablefcamnactitasl Bbrisnbusomprising an

permanen lectrically conpected, This design incarporating the
horlzonta’iJ rgngéi %013{ POBCERY B0 section 10§ connected by a

horizonial intermediate section 110 constituting the horizonial
general tilt axis of the movable contact rod T6.

15 For this purpose, the horizontal seciion is received in the
bottom of a slot 112 formed in the upper face of a foot 114
adjacent to the righi-hand inner side face 116 of the housing 22.

The vertical strand 106-108 is extended rightwards, from the
lower end of the lower section 108, by a longitudinal horizontal

20 strand 118 which is received in the botiom of a triangular recess
120 hollowed out in the bottom 56 and the free end 122 of which,
bent back 180°, is clamped in a longitudinal vertical slot 124,

The bottom of this slot 124 comprises a conductor pad P8,
which is connected, by a strip conducior 126, to an output

25 terminal C6 {o which ihe movable contact rod T6 is thus
permanently electrically connected.

This design incorporating the horizontal strand 118
produces a high return motion stiffness, whilst the ohmic
resistance of the wire section of the rod is very small between, on

30 the one hand, the “crossed” point of contact between the lower
section 108 and the fixed rod T4 (or T5) and, on the other hand,
the contact pad P8.



produces a high return motion stiffness, whilst the ohmic resistance of the
wire section of the rod is very small between, on 30 the one hand, the

"crossed” point of contact between the lower section 108 an j o
v»;@ &apjfn(%z(f) V&gﬁ%ﬁgmam%

r:qu) and, on the other hand, the contact pad P6.
2004/112070 PCT/EP2004/051095 23 The fixed longitudinal contact rods
T4 and T5 are each squeezed by their left-hand longitudinal end 128,
130, bent back 180, into a slot in a rear foot 132, front foot 134, and each
extends longitudinally and horizontally in oveﬁang above the 5 bottom of
the recess 120. Thus, each rod T4, T5 is deférmable elastically and

transversely opfargisedhipisghetafe asasecel asdadyantagaoas are each
crosspoint contact with accompaniment, which avo"ds the pheng:gnéeng\eor];t back

bounceSAHGRZ &k By dB L rigTb RS JARHIMABA' of Bfodadtio

tholeranemtq mﬁair;aniﬂe@ andmfa%&dnwﬁc’am lf'r@ﬁ]te\tv;@bomsz;, anhd each
omogeneity in the forces to be applied. to the drym. The bottom of eac
slot con?ﬁr"@@gp n'QagitHLiR gna\ﬁoﬁgg&%ﬁﬂﬂg W%iﬂ%ragﬂﬁec? gve the

by 8 strijpeadustant3te d&&std 20h an output terminal C4, C5

respectively. en the signals generator, 52 is at rest, the two rods T4

and T5 are p:ﬂiﬂeﬁ’anﬁq Iowgr sgéonéﬁz)S%f tH%?r%gogél%roﬁﬁi :%a!ly and
receivetrdatveendhe twatadsd#l antihis. Whenitherefore is eotatssim  of  an
one or the other direction, the 20.rod tilts about its, hori is; in .
the mar%ge"ra&%g&%l%sh%rfgsgr?c? f{ﬁ Iogv%?gan%t]pr\éﬁctgedé%géig%l|lsﬂnle§‘nt’ which
electricav cisfgatitavith the ceres pdrvingibes daibewss toe THrTheviptiations as a

switchi ce, . r ' itchin I6..T )
is\%éus ?egsﬁg‘g?%heg fafggr§i?1%f%82gl%iée%é?c%;lgon{%f%éﬁ%ﬁ%]%o@fgr %s@ﬁehe?ce
upper eptbd0ses tachiglvdeietorfidre roaigreeity in the forces to be applied

to the drum.
The bottom of each slot comprises an associated conductor
pad P4, P5, which is connected by a strip conductor 136, 138 to
15 an output terminal C4, C5 respectively.
When the signals generator 52 is at rest, the two rods T4
and T5 are parallel and the lower section 108 of the movable rod
T6 is received between the two rods T4 and T5.
When the drum is rotated in one or the other direction, the
20 rted tilts about its horizontal axis 110, in the manner of a
crankshaft, and its lower end proceeds to establish an electrical
contact with the corresponding fixed rod T4 or T5.
The fourth swilching way (C6, T8, T4, C4) or the fifth
swifching way (C6, T8, T5, C5) is thus established according to
25 the direction of rotation.
insofar as the upper end 104 of the movable centact rod T6
is received between two consecutive teeth 102 and with a veriical
play between its upper end and the bottom 140 of the interdental
space, the vertical actuation of the drum 36 according to F1, F2 or
30 F3 produces no parasitic effect upon the signals generator, that is

to say it generates no parasitic signal.



is received between two consecutive teeth 102 and with a vertical play
between its upper end and the bottom 140 of the interdental space, the

WeEEliga1 agtyation of the drum 36 according to F1, F2 or 30 F3 p{oEles 543903
parasitic effect upon the signals generator, that is to say it generates no

parasitic signal. WO 2004/112070 PCT/EP2004/051095 24 The lower
horizontal section 118, clamped at its right-hand end, secures the elastic

return of the movable rod T6 into its rest position. The association of the

rotary generator 52 with the multiple- 5 branghed Bi trigger member 30 is
particularly advantageous and allows the realization of a very compact
assembly witA haeduad hanzsertat sewijonehis yeldneplod mtdtheighit-hand

of WhicgrPer%@éﬁ%S;gel%lg@.%%{m AhRgl, %ﬂﬁé%g ﬁﬁéhﬁs rest

upper face' ot t or component symmetry réason
longitughfaltéeal. 44 of the shaft also bears a left toothed pinion 144,

According to g yariant {ppt ey e&fems_%g?i% %&HB%@HF%’% SRR multiple-

belong to a second, dual-way rotary signals‘generator analogous to the

geﬁerahf@@i!ecﬁeaio’iﬁﬁzﬂ@fr}@@mﬁit@@résirp_?S_’EiﬁkEl@Héa’e adrerjegenus and
the left) g ParOF B PRHBIRDA LU MBI AL SHPBduced

generator may be necessary for the redundancy-based reliability of the

device SRR g TR FOMIRIepEsifiy dppheatPy inatabritaipine eledthipic offers
applianggcd$e piniona dftd s srarecaiMes) V@menlgahi@ $BIre2bhe upper

cylindrical receptacles 146 and 148 formed in the lower face 150 of the
lid, whit#C&R the lifpePrace 24 of the housing 22, encloses the upper

jaint 34. The comMpRMepEmaTaeBaNRRgIC-BLRIBAE, DihelopifteIshiitudihal end

hich BT BLER TR A SR BROGRBR 40 0

electromechahizal ednpaoeatviditant (not represented), this second pinion
can also belong to a second, dual-way rotary signals generator
analogous to the generators 52, the components of which are in

15 this case arranged on the left-hand part of the housing 22 under
the pinion 144. A second such generator may be necessary for
the redundancy-based reliability of the device or as a function of a
specific application inherent to the electronic appliance.

The pinions 144 and 100 are received with play in semi-

20 cylindrical receptacles 146 and 148 formed in the lower face 150
of the lid, which, with the upper face 24 of the housing 22,
encloses the upper joint 34.

~ The components assembly is held in place by closure of the
tid 26, which is fixed by hot crimping of the studs 152 of the

25 housing 22, which pass through holes 154 in the lid 26.

In this type of electromechanical component, it is
particularly important fo be able to ensure the best possible seal
in order, especially, fo protect the switching zonaes.

The first seal in the top part is secured by the joint 34 with

30 its cutout 93, which closely matches the profile of the drum 36
(35, 40, 41, 38, 43, 42, 37). By way of a variant (not represented),

the joint can also, be realized by bi-injection molding with the lid.



particularly important to be able to ensure the best possible seal in order,
especially, to protect the switching zones. The first seal in the top part is

secured by the joint 34 with 30 its cutout 93, which closely maiches the _ s
“HP&ﬁPé%H%S drum 36 (35, 40, 41, 38, 43, 42, 37). By way of AVAREHE (ot

represented), the joint can also, be realized by bi-injection molding with

the lid. WO 2004/112070 PCT/EP2004/051095 25 In the low part, it is

also possible to interpose a horizontal flexible joint in the form of

essentially rectangular and horizontal film, which extends below the drum

36 and above the common trigger member 36. 5 As it can be seen from

Figures 24 et geqn e linp 470 I ReldibPpsiicnlay &) HeeRI RsiRheidhzontal

frame 172, which rests on a peripheral inner shoulder 154 on which the

peripheResitie jsinling e farmbetasgettalbedpdansiat ad horizontal
extendseyprticaiydpetaeniie He dinmRe andiheeommaon biggethe common

member 30. The drum in this case comprises two circular ribs or flanges
41 and ¥398RfMemRSE 8- upper faces of the ends 36 and 38 of the

bragches B2 aggl B3 dKhee tBesliumoif migiesseadh darge ruhaerfithe 170 is
part a5 opposite the upper part of the film 170, which can rovide

Wi & 45 BB R e Py G TRIRIPLSCAR ] o A SRSts on
"Teflon"ApebrgiFa-fhioiacsny el déhenstheodewida 20 toenpiseiphery of the
illuminating eans fgr the drung, the film 170 can be totally or partially

transparéit BI9 3 RATHIRE ALUETan be seen, in particular, from Figures
24 and 28, 29T ilee §itnal17@ [ibwides( Virtallyealdsealegicathe hetsreen the

e N B e
deflections of Teentrvablenctinimctasd ToMipeisppdmepsireuliar ribs or flanges
41 and 43, axially facing the upper faces of the ends 36 and 38 of
the branches BZ and B3. .
When the drum 36 rotates, each flange rubs on the part
15 opposite the upper part of the film 170, which can be provided
with a top coating (not represented) of fow friction coefficient, for
exampie “Teflon” (polyteira-fluoro-ethylene).

Where the device 20 comprises illuminating means for the

drum, the film 170 can be totally or partially transparent or
20 translucid.

As it can be seen, in particular, from Figures 24 and 28, 29,
the film 170 provides a virtually total sealing of the lower pari of
the housing 22 with only a very small cut-out in its right-hand
transverse edge having a transverse slot 174 for the passage and

25 deflections of the movable contact rod T6, the upper control
portion 104 of which extends above the film 170 so as to
cooperate with the driving pinion 100,
in Figures 30 and 31, an embodiment of the movable
contact rod analogous to that described in documents
30  WO-A-02/075641 and FR-A-2.844.619 is described, according to
| which the rod T6 is connected to the last turn 158 of a helical
spring 158 which secures its return into its angular position of rest
and the axis Z-Z of which constitutes the pivot axis in both



portion 104 of which extends above the film 170 so as to cooperate with
the driving pinion 100. In Figures 30 and 31, an embodiment of the

movable contact rod analogous to that described in documents 30 o
YRS EPRP5641 and FR-A-2.844.619 is described, accordingGh FRfer 051095

the rod T6 is connected to the last turn 158 of a helical spring 156 which
secures its return into its angular position of rest. and the axis Z-Z of
which constitutes the pivot axis in both WO 2004/112070
PCT/EP2004/051095 26 directions of the movable contact rod and lies
parallel to the rotational axis X-X of the druriThe longitudinal cylindrical

body of fie SHERG 15 i%,dCGRHRSLARC BHILEET S OBRICRES S rallc! to the

receptacle 166 in the 5 housing 22. The length and the number of turns of
the spriftafionaintpistidakrothd oailis Bf the elastic return force to be

gauged. On the,gthes hand dite PhBYRABRIEENCEREIWeSN the lawRhg 156 is

movable contact section 108 and the fixed pad P6 is greater than

previoutReaiyerthRGugHides 48 ififo RIS BIRRERRGRERTBAKY 166 in the
"tragkballsyssag 290 comePrisd HReiEhting dinden a7 Gforiliasdemmse, spring

which can be tatally or partially translucid. Such illuminating mean

S,
represeAtidBrAArcHiATy theriyalee B aitess!asticsselition fnire to be
the tactije, sgagations. tAé allitve thaaegr tehlee sHRRkedowiBi G ObStween the

dovice, RS AARPL O MARUBREIM ) hESheSr HEE R, o areater
apply .t@htas gmmégrslllye next execgtable function. The drum 36 can
e R SR 0 e Aok i Eitrtionee
radial sftita ok bmiisie 4T Satsthecranystiesd ioody 1&fh{iThgsdmdte 176 for the
surface of e oAl Feee o8 i afiya: brlish paneslatieveny

Such i{lluminating means, represented diagram-matically in
Figures 32 and 33, in association with the tactile sensations,

15 allow the user to be supplied with luminous indications, especially
for the purpose of guiding him in his use of the device, for
example so as {o indicate to him the type of force he must apply
to the drum for the next execuiable function.

The drum 36 can comprise a translucid body 180 having

20 molded-on opaque axial end sections 182, with the molding
material extending longitudinally into the radial slots or notches
178 in the fransiucid body 180. Thus, on the surface of the central
section of t'he drum, a series of angularly evenly distributed
juminous windows are defined, which are equal in number, for

25  example, to the number of teeth of the driving pinion.

[t is possible to use different-coloured diodes 176 for each
function andfor io make the drum out of a transiucid material
comprising differently coloured longitudinal sections, since the
drum always revolves about the same axis, unlike the control ball

36  of atrackball which revolves in “all directions”.

It is also possible to use for the drum a known material, of
the phosphorescent iype, which permiis to very quickly
accumulate light from the external environment and io restitute



luminous windows are defined, which are equal in number, for 25
example, to the number of teeth of the driving pinion. It is possible to use

wiftelentaplpured diodes 176 for each function and/or to makg-#epdiiRsi09s
out of a translucid material comprising differently coloured longitudinal

sections, since the drum always revolves about the same axis, unlike the

control ball 30 of a trackball which revolves in "all directions". It is also

possible to use for the drum a known material, of the phosphorescent

type, which permits to very quickly accumulage light from the external
environment and to restitute WO 2004/112070 PCT/EP20041051095 27

this lighthfisrifig e demin josey crhik heaterial migmpéariahenight B4R the form
additivedp an SRSIANEH: sefldprals marRid Rarinarmihe device

is arranged In an area without permanent lightness (such as the inside of _

an automobileEgprgthal % Wb @R thenigaVisepEnRRAGG G shphajea without

illuminated. 50,83 1 if%ﬂi‘i%%'&si@%@?%ﬁ%tms%@rdm e SHBMBIAIAR night)

as an illuminated button or switch for equipment of the dashboard. By

waybof dhardriand ghiepriptaenantiirénd, flightlyduigated so as to

control ¢f theiXaxitdvadicallidiaripgements @ iA0 GSRAA? GRahner as an
screen 204 of an electronic appliance, the secand (F2) and third EB)?/QFH
s

switchiri WajRaSH ! st 35roveigh drspe FAREERbREERH
and downwardgywieress thederiHt drd) agdrbiihd 5onsydtanifyguays4s, in the

retain their "fine-step” control function. 15 A first drum device 20-1 can

[
this casE3FuSHd g XCaRK obipiatheri@did Y 8ELGAN JLGR 581'2‘?!?[8 of 2
cogyol her¥ordndishlacemenin, tiplaxkanfdiedtdniosbeiignce, the second

e A R S . 3 S RO Rege-son

"horizontafiyd (pevpliet éorbatbodpordatiaxisidf thewixisaaisthehereas the fourth
(F4) and fifth {(F5) switching ways retain their “fine-step” control
function.

15 A first drum device 20-1 can in this case be used for X-axis
displacements and a second device 20-2 to contro! the Y-axis
displacements, the axes of both drums being perpendicular by
virtue of a “T°-shaped (as in Figure 45) or “L"-shaped
arrangement.

20 In such a hypothesis, the first device, arranged
“horizontally” (parallel to the horizontal axis of the “X’s” on the
screen), can secure the control of all the “X-axis” displacements
with displacements according to a large step (F2, F3) or according
to a fine step (F4, F5) in both directions {leftwards or rightwards).

25 In the same way, the second device, arranged “vertically” (parallel
to the vertical axis of the "“Y’s” on the screen), can secure the
conirol of all the “Y-axis” displacements with displacements
according to a large step (F2, F3) or according to a fine step (F4,
F5) in both directions (leftwards or rightwards). Each of the

30 devices has, moreover, a supplementary enabling swiiching way
(F1).

Still in this hypothesis combining two devices according fo

the invention, the first, “horizontally” arranged device can control



screen), can secure the control of all the "X-axis" displacements with
displacements according to a large step (F2, F3) or according to a fine

step (F4, F5) in both directions (leftwards or rightwards). 25 In the same
WRAPHELEond device, arranged "vertically" (parallel to theReHidaP 4ds 1995

of the "Y's" on the screen), can secure the control of all the "Y-axis"
_displacements with displacements according to a large step (F2, F3) or
according to a fine step (F4, F5) in both directions (leftwards or
rightwards). Each of the 3o devices has, mo% over, a supplementary
enabling switching way (F1). Still in this hypothesis combining two

deV?Cegt]?@OQ(fg'}%mdm?Iiﬁﬂgﬁ{@ﬂiéhﬁ fushehndpantally” panagetihe “Y-axis”
device can control WO 2004/112070 PCT/EP2004/051095 28 the
"X-axis® OGRS i idrge BRI PFI1RS) SiRPSe "Whedeas the second,

displace}jv%eﬂ@a(ﬁ#, Efbindine &Eﬁﬂ&evd\df@ﬁ@ﬁﬁéh% éeomllii(ié.'\’/az’tmﬁﬂbdé ments in
arranged device controls the "Y-axis" displacements in large steps (F,

) andAIGe S ERE UTo L aits N Ana e S e PR {ge steps
betyveefFanergy other of these two combinations is realized as a function

of their respectjve ergognomy and of the type qf function to be controlled. ..
Moreover, forﬂ?&ﬁ %é‘%%rgﬁfwaﬁfh BP?nép h& err%%%S‘&ﬁelwgn%g‘ebmamns
driving gintea$ o the sotarfyusigiials gértbestoresipéchise pogsibbenty badk of the

differe tflne&t?ﬂs from qn device,to %other. It is also possible to use a

simplifi o0ice ' é’c?raina oetﬁg n|tnr\9enpho'n, that is to say without a rotary

signals generﬁtoreﬁhertrafg:ksmnq:dﬁngaha ﬁmminoqhéher.mm_a@e‘:lpf teeth
an,15 %ﬁaﬂ%rﬁﬁ@ﬁﬁé{ﬂgﬁ hssr%‘?r?ﬁﬁr‘}?‘ﬂadre&?%ﬁ’ﬁm§“§%‘l¥e‘FhngHf 9Pis also

afe’advantageously r in‘the form of pre-cutitracks,” constituting
inserts pesubl evich dve pléfésce i Simeistamsdirom thedsievmespithe other.

molded on. Tie;grapasligiBldcs NI s esacaBerbE BUeBHEfg to the

invention, that is to say without a rotary signals generaior.
The tracks connecting the pads Pi fo the terminals Ci, an
15 arrangement of which is represented diagrammatically in Figure 9,
are advaniageously realized in the form of pre-cut tracks,
constituting inserts around which the plastics insulating body of
the housing 22 is molded on.
The embodiment which has just been described is intended,
20 for example, for an automotive application having an ergonomic
drum of relatively large diameter in the order of 16 mm with
overall dimensions LXxTxV in the order of 36x27x18 mm, this *fat”
drum or roller facilitating operation in a passenger compartment.
The second embodiment of the invention, illustrated in
25 Figures 34 to 44, will now be described, which is a model of very
small dimensions intended, for example, for integration in a
mobile telephone, having an ergonomic drum of approximately 3.5
mm diameter, with overall dimensions LxTxV in the order of
12.9x10x4.5 mm.,
30 In order to reduce, in particular, the total height of the
component, it is possible "to incline” the movable contact rod
relative o the vertical, here by about 45°, and hence to “split” the

rotary signals generator into two symmetrigal parts arranged on



20 for example, for an automotive application having an ergonomic drum

of relatively large diameter in the order of 16 mm with overall dimensions
LxTxV in the order of 36x27x18 mm, this “fat" drum or roller facilitating

Vdpaiationdioa passenger compartment. The second embodinkéiigd/051095

invention, illustrated in 25 Figures 34 to 44, will now be described, which

is a model of very small dimensions intended, for example, for integration

in a mobile telephone, having an ergonomic drum of approximately 3.5

mm diameter, with overall dimensions LxTxV in the order of 12.9x10x4.5
mm. 30 In order to reduce, in particular, the #fal height of the component,

it is possipje "to incling"’ the movable contact rod. relati h [
here by%fﬁ B fég?xn efhia%e%qs Qi%gtllﬁ&egfr%?gr?/egéga f g{gr%erﬁar;(cﬁﬂlr% d of the
two syntiatgics).parts arranged on WO 2004/112070 '

PCT/EP2004/051095,,29 either. sidg~of t longitugina, 8 ?;é?fg?ﬁb diment
drum and of the (ﬁ%’ug%%a%‘ﬂg k%%e%ﬁ%%%@cgécﬁgg tc% thEeE_1 second odt -n_
embodimestdbagdesignspimnetbpabdbethewealr yeréariapxigscorresponding

R it R G o

generators 52 Hneusieoicds frenefedad o7 indhigntcanstivieds byriwe identical
Comp”f‘gaﬁ%%ng?g'%ﬁoar@gh%T@ntﬁﬁé%@f BRAIW10% iYdidhd each of

cooperdtes, by Its free lower end 109, with a fixed pad io P4 (on the right),

P5 (on théief)carapgeasnaiaovabla seniaftH Bsbién B dpwrnsectign 108

example by aicandustive JRset. By #RSFHRed AREaNase0BdAth a fixed pad
documents WO-A-021075641 and in FR-A-2.844.619, the rod T6 is

cohhectRd (eriHdmsiaih I3 (1 MaidalRigngsdimdhelaliar 6, which
return 154n{g-iS fReHa1RATHOTSF Eseimpreins i énd ebiicnset.

constitutes the pivot axis in both directions of the movatblg cong%ct ro

and lies parall®fto th& FHEHIBRA axis®XK of tFRPIRFRME ocuments
WO-A-02/075641 and in FR-A-2.844.619, the rod T6 is connecied

to the last turn 158 of a helical spring 156 which secures its return
15 into its angular position of rest and the axis Z-Z of which
constitutes the pivot axis in both directions of the movable contfact
rod and lies paraliel to the rotational axis X-X of the drum.
The two rectilinear sections 106 and 108 and the upper loop
104, bent back 180° (which is received between the teeth 102 of
20 the pinion 100), extend in an axial plane which, in the angular
position of rest of the rod T6, forms an angle relative to the
vertical,
This orientation and the rotational immobilization of the first
turn 160 of the body of the spring 156 are ensured by its vertical
25 section 162, which is received in a hole 164 in the housing 22.
Thus the choice of inclination and of other dimensional
parameters allows the overall height of the device 20 to be
markedly reduced.
The longitudinal cylindrical body of the spring 156 is
30 received and guided in a complementary receptacie 166 in the
housing 22. The length and the number of turns of the spring

allow, in particular, the value of the elastic return force to be

gauged.



The two rectilinear sections 106 and 108 and the upper loop 104, bent
back 180 (which is received between the teeth 102 of 20 the pinion 100),

Wext{e}zr]‘d in0a51 axial plane which, in the angular position of restof therod
?62 e ah angle relative to the vertical. This orientation ad§ THEF2004/051095

rotational immobilization of the first turn 160 of the body of the spring 156
are ensured by its vertical 25 section 162, which is received in a hole 164
in the housing 22. Thus the choice of inclination and of other dimensional
parameters allows the overall height of the device 20 to be markedly
reduced. The longitudinal cylindrical body of the spring 156 is 3o received

and guided inpg, SOIRRIBIBESNGRA IS SRIMBAIR I PO By KicaBaWIBYS2- The
length and the number of turns of the séﬁg/?% allow, in particular, the value

of the elastic YERRA foiecu4dYedf)Ese Wio2A o Applying to it a force

PMEPZQ04{98\A8%), 3GHde ggnRir-ranalsioanieraioh iwarks @s follewskes the
When the user drives the drum 36 by applying to it a force F4 (DOWNg, .
the rigfiRREALRSHIRTESHRA 2HGIHRALKAE tRE!S8EAY-FRBRALRRFORtacting of

signalsipe PeHES! Y repededsantaning i aterend 169 afihe mowdentially
contact rod T6, which is essentially driven dowpwards sQ as to cpoperate
fémfglﬂp atact pad

with thdHYXEA AYHYBEES P3P ik (R SOMDSEEs WHH K, A
way. The eQuiglitensiotial sotasian widhe dethharit Eign ag. provokes

e AT TR A, SRR oA 100

ele.ctric.;aicnm}ta& mmnbeﬂwdipﬁxedmummdoﬁ’ﬁﬁbe memm fiftbvabie
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directioro®®ver, entering into electrical contact with the lower, fixed
coniact pad P5.

The use of the fifth switching way through cooperation of the
left-hand rod TG with the fixed contact pad P53 is obtiained by

15 rotating the drum 36 in the other direction F5.

A rotary signals generator 52 having a single switching way
on each side of the housing eliminates the risk of generating
parasitic pulses when the first three switching ways are aciuated,
since the descent of a pinion 100 provokes a tilting of the rod(s)

20 T6, but in a direction which tends to remove its lower contact end
109 from the associated conductor pad P4 or P5.

The teachings of French patent application n°0306475 of
28 May 2003 can, of course, be combined with those of the
present invention.

25 The embodiment of the device illustrated in figures 48 and
following will be now described by way of comparison with the
embodiment of figures 1 {o 25.

The upper closing lid 26 is extending [ongitudinally and
transversely beyond the vertical planes of the lateral faces, such

30 as the front and rear longitudinal faces 23 and 25 and transversal
faces 27, of the lower housing 22 thus deﬁning a lower peripheral

and horizontal edge surface 210.



A rotary signals generator 52 having a single switching way on each side
of the housing eliminates the risk of generating parasitic pulses when the

visstdbieeewitching ways are actuated, since the descent of a@ifipmdaek109s
provokes a tilting of the rod(s) 20 T6, but in a direction which tends to

remove its lower contact end 109 from the associated conductor pad P4
or P5. The teachings of French patent application n0306475 of 28 May
2003 can, of course, be combined with those of the present invention. 25
The embodiment of the device illustrated in figures 48 and following will
be now described by way of comparison with the embodiment of figures 1

to 25. The uppdpoigsihg Ifaeesi?Sxestidly mdiitdinglp'ang of the horizontal
transveysely peyg gtrféler%%l PidEES R the Jatesp fACeentpAR e 30 %ﬁ'otruding

the front'and rear longitudinal faces 23 afd 25 and transversal faces 27,

of the Idwasiaeuising 122 1R 20 atefingrd |GvBOsERIHELIVARE M ORTRE Surface
edge smgtm:_e 210. WO 2004/112070 PCT/EP2004/051095 31 Along the
faces 23 and 25 and in the glane of the horizontal lower face 29, the

housing 22 aldheomPRBESHRAr I8Nz SritdnAsieo 05 gamfgtive material
horizontgh ypRYE AN BUiaTEe 20f MINp60BIEStIDtesRiNAS Be form of

made of conductive material and extending outside of the housing 22 are

in the foFATEACERStRIRRANWBIGHNRIR Sl@ BHcatIy alaomAlife, B3GR & them

:Eer?h efssftra@hilafm gpgg@gd{nya i@prﬁeﬁl@ﬂ%%ilga ngeegtaeleoptbdnddiformed in
e the lateral face 23. The receptacles are separat y loisolatin
intermeHtgry 9500 E IR 1 &de i“&eﬁﬁ@?&%ﬁ?fctﬁ%&@t‘é‘? ReRYed by

Eagh blagdrhganha taiverselyitdeppersed in the direction of the face

23. Each [ ' '
ach left 'Ezagp‘d tgll%r}}e;r 3&035 irI]!teaF!e’ tsraarclssovnetrgce;tm(gdouter face 218. Each

biade Ci can be transversely depressed in the direction of the
face 23.
Each left T2 and right T3 horizontal, iransverse fixed

15 contact rod, such as the one T3 illustrated in details on figures 57
to 59, comprises a curved bent front end 222, 223 which is
crimped in a corresponding shafi or well 224, 225 (in the form of a
vertical and transversal slot which is opeh upwardly) equivalent to
previous feet 62 and 66, each having in its botiom a conductive

20 pad P3, P2 respectively of L shaped cross section.

Each transverse rod T2, T3 is thus mounied in a
cantilevered fashion such as a beam with its free rear end 226,
227 bearing, in an elastical pre-stressed state, against a
horizontal lower bearing surface 228, 229,

25 This improvement provides for a more precise and irustable
detection of the corresponding switching and is particularly
advantageous when using the simultaneous or quasi-simultaneous
switching of the second and third ways (in association with the
corresponding software) to detect a central SELECT action of the

30 F1 type (as previously described in connection with the first
embodiment).

Furthermore, it helps to prevent parasitic pulses or signals

due to a vibrating environment.



15 contact rod, such as the one T3 illustrated in details on figures 57 to
59, comprises a curved bent front end 222, 223 which is crimped in a
w&AESRY ing.shaft or well 224, 225 (in the form of a verticgl 200:/051095
transversal slot which is open upwardly) equivalent to previous feet % T

and 66, each having in its bottom a conductive 20 pad P3, P2
respectively of L shaped cross section. Each transverse rod T2, T3 is thus
mounted in a cantilevered fashion such as a beam with its free rear end
226, 227 bearing, in an elastical pre-stressggl state, against a horizontal
lower bearing surface 228, 229. 25 This improvement provides for a more

precise and Eagiableodetasyiomefdhe cofreRponmiig Swikettinad aseidon, thus
particularly, agvantggeous when using the simyltaneous or

s BIRISH B KA B PR SIS e ower face of
associdtmrovitbshe nebirrg SpenithgBEhfaGrep toecdetatb acoentrat, SBRIRGEd T2,
action.of the .30 E1 type (as previously desgcrihed in connection with, the

st AR P el & Arsa R gl S owaraly
signalsrdier tdlevibctiog eofirbrendnurkvOvBea4/aip@70 force F3 or F2 is

PCT/EADqu)eAr 051095 32 Each rod, by means of its main central section,

thus prgglse y defines a horizontal contact with which the lower face of
the correspofdingisraiwinsg?, Beswihed intdheontach daclcrodact, mal 16 is

being f g%% lagtically, a n - e

actiongﬁk@ﬂjmw neltﬁeré‘%r%e‘lé%?églg:]z ?slﬁﬁg?e&%@%%vi usglif/tp eupper
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connected by a horizontal to intermediate section 110 constituting the

horizoftdPgaheig tifh axabde O rachuie dohthdigiTe IhidhisoptHigoSe, is
purposgcisiviegsiyaf dnsbetbaitemphestspapesistoy 12 fommed iR ¥M upper

Upperface of a foot 114 adjacent 1o the right-hand inner side face 116
of the housing 22.

15 The vertical strand 106-108 is extended, from the lower end
of the lower section 108, by a longitudinal horizontal strand 118
which is here suspended parallelly {o the bottom of a recess 120
holiowed out in the botiom 56.

The free end 122 of the rod T6 which, bent back at 180° in

20 the form of a horizontal hairpin, is clamped in a longitudinal
vertical slot 124.

The botiom of the slot 124 comprises a conductor pad P8,
which is connected, by a strip conductor 126, to the output
terminal C6 to which the movable contact rod T6 is thus

25 permanently electrically connected.

The clamping of the hairpin loop or end 122 of the rod T6 is
ensured by means of a rib 230 formed in the upper strand 232 of
the looped end 122 and which extends transversely in order to be
force fitted in the facing internal longitudinal wall of the vertical

30  slot 124.

The crimping or clamping is such that the lower sirand 234
of the looped end 122 is permanently and elastically pre-stressed

in electrical contact with the contacting pad P6.



face of a foot 114 adjacent to the right-hand inner side face 116 of the
housing 22. 15 The vertical strand 106-108 is extended, from the lower

wWwadsefihgJpwer section 108, by a longitudinal horizontal strapgddS, oo esi00s
which is here suspended parallelly to the bottom of a recess 120 o

hollowed out in the bottom 56. The free end 122 of the rod T6 which, bent

back at 1800 in 20 the form of a horizontal hairpin, is clamped in a

longitudinal vertical slot 124. The bottom of the slot 124 comprises a

conductor pad P6, which is connected, by a;sfrip conductor 126, to the

output terminal C6 to which the movable contact rod T6 is thus 25
permanently dieétriaddly carviediedt The ¢teopgidgesfdhé2faigie foopostituie an

end 122 of th T6.is ensuyred hy means.of a rib 230 formed in_t
upper sﬁ%nbcf gé%%ofe{he ﬁ)%p%(? gn% !ﬂﬁ alc%sg gv%iéﬁeeﬁr% s?%ﬁ@ﬁ%%}{)’ apply
in orderttebetéonceditidel sediddaciidimeiinal Yosbiapdidas wall 60the:

vertical 30 sl ~Hhe: crimpi I ingLi I :

St 234 on S ISUmE) b ia) Lofe I e R gy Welaing of the
presstregppdr imatécticti eontatt With ¢t totadytisgbadiPhanend 122 in the
2004/1}8839 PCT/EP2004/051095 33 It is also such that the looped end

122 does constitute an embedded end so that a kind of torque does

permanently dppiyisremteditegiate e dvio rE@h theandraped Srathamzontal,

The crimpige gl al5Q RedeHREsabRY hRlweliiag, ofdBea oo\ WPBS #8hlductive
of the slot 164 co totally embed the end 122 in the Ioo% n this

embodifet! iGeRass i ATk aE BoreBnniabniiedewenbeusing is

confactgodshayaibgen replaced by conductive metallic pads P4(T4) and

T6(P6) on which the lower housing is 10 overmoulded. )
As it can be seen On figures 54 to 56, the lower section 108

of the movable rod T6 is received with transversal play between
the two pads P4 and P5.
When the drum is rotated in one or the other direction, the
15 rod fills about its horizontal axis 110, in the manner of a
crankshaft, and its lower end 108 proceeds 1o establish an
electrical contact with the corresponding fixed pad P4 or P5.
In order to provide a tactile and audio sensation to the user
when the latter is turning the drum 32 along F4 or F5, the
20 longitudinal left end side face 35 of the drum 36 is provided with a
toothed wheel 236 here comprising eight hollow indentations 238
separated by eight V shaped convex teeth 240.
As well as the driving pinion 100 (having here only eight
teeth), the wheel 238 is rotatably linked to the drum 36 so that an
25 indentation 238 is downwardly oriented in a vertical plane when
an interdental space 140 beilween two consecutive teeth 102 is
also similarly orienied, i.e. when the upper portion of the mobile
contact rod T6 is in rest position (see figures 62 to 64).
The wheel 236 is cooperating with an elastic indexing V
30 shaped convex finger 242 which extends longitudinally and
horizontally towards the right.
The wheel 236 in combination with the finger 242 does form
a kind of ratchei wheel and pawl mechanism.



As it can be seen on figures 54 to 56, the lower section 108 of the

movable rod T6 is received with transversal play between the two pads

P4 and P5. When the drum is rotated in one or the other direction, the 15
Wb S AbSut its horizontal axis 110, in the manner of a crafksHEFEAHES1095

its lower end 108 proceeds to establish an electrical contact with the

corresponding fixed pad P4 or P5. In order to provide a tactile and audio

sensation to the user when the latter is turning the drum 32 along F4 or

F5, the 20 longitudinal left end side face 35 of the drum 36 is provided

with a toothed wheel 236 here comprising efb%t hollow indentations 238

- separated by-gight; teeth.240. e drjyin .
pinion 100 (hf\’/%g %ﬁéﬁﬁf g@ﬁgéegtﬁ)%%ﬁ W%?Zgg E$§3t§é|y%ﬂkee astic
to the dngiexdagdtadeadd 45nhintstisH PRerie d dwnhivee digvorie hiesing 22 so

verticahgagegBoian AL et W EBNERIANA C MR Rely with

teeth 102 is also similarly oriented, is. when the upper porfion of the
mobilett@rifde pdatitn s ABfeansbinrih 348 Rjune srtehehyireel Whdel
235 is cooperging L e BRIHINARETS ¥ IFASABBASHRESINGRY 55) the
242 which extends longitudinally and horizontally towards the right. The

wheel 59881 cérbigafibRaifBctHe fﬁid@?liﬁ?’ RVe§90e7 Ve KiRd U iatione238 of
wheel gyl paulenegianism. WO 2004/112070 PCT/EP2004/051095 34
The indexing finger or pawl 242 belongs to an elastic_indexing blade 244

which is supgtitell B tHRAcIRE hARHEWE S 45t Hobite £ahettdentation
effect wBgnigogpRrmiiageeaesavelyiwihl hrintdantegons 2B§arbiesthiaces
o B S8 o0 o S B BT RS fowros o
indentatigaZd8 of the wheel 236. As it can be seen on figures 62 to 64
bis, each ind?gt%%%]binaﬁon with the shape and dimensions of the pawl
finger 242, when the left portion of the drum is descending
vertically with respect {o the finger 242, the V profile of the

15 indentation 238 does provide a return spring or elastic effect
acting on the drum vertically and upwardily.

This returning effect comes in addition to the one exerted by

the branches of the trigger element 30.

Th:e arrangement of the pawl and ratchet mechanism does

20 provide the user with a tactile and/or audio sensation when the
drum reaches a new angular rest position which also corresponds

to a resi position of the pulse generator 100-T8. According to the

first described embodiment the audio or tactile signal is generated
when an electrical pulse is generated.

25 It is thus possible to design the wire mobile contact T in a
less strong manner since it does no longer ensure any iactile or
audio function an/or thus improve its life length.

in the embodiment illustrated in details on figures 54, 65

and 66, the drum 32 is made of several parts contrarily to the first

3¢ embodiment (fig. 24) where the drum 32 is a single molded piece.
The drum 36 is thus made of a main tubular and cylindrical

molded body 180 having a central axial tubuiar hole which



238 is delimitated by two lateral inclined (50 to 8)opposed faces io 237
and 239 so as to have a V shape opening radially towards the exterior. In

combination with the shape and dimensions of the pawl finger 242, when
WhHe(t13gHIbn of the drum is descending vertically with resp8EH{ERH4/051095

finger 242, the V profile of the 15 indentation 238 does provide a return
spring or elastic effect acting on the drum vertically and upwardly. This
returning effect comes in addition to the one exerted by the branches of
the trigger element 30. The arrangement of the pawl and ratchet
mechanism does 20 provide the user with aactile and/or audio sensation

when ”}%c(%ﬁ‘&@sr%a%ﬂ%r%_f’_‘@%%%?wﬁ?&M%ii@ﬂ WRIGhA80%0f piastics or of

corresponds to a rest position of the pulse generator 100-T6. According

to the finatabamibarhishvisdraiaietiy dndebieatuf BamabrYeh8fhted
when an electfigal Pylge iggishsiatedndf It isrthitsapossifiauo siesign 482 each

wire mobile contact T in a less strong manner since it does no longer

ensure SARPRIEERSor 88udRXiBhcRRPAN/B0IRUs HiFSV e REGINAENGIR. 1RNd  rod
thecembadimant kst toiRglaidigAndimiiesafb ©5, Tl £6.4Ra drgm 46, for

32 is made of several parts contrarily to the first 30 embodiment (fig. 24

. ( . ) an
where tHedFaER OB AHYIA onSRHE BHictB TP U 860k theisTieRR: 32 in
a main {Heulpya8f edinstical 2p0ldad dipdyd B0 hrvingifpeeelatanigkises two

SN R
rotatablyriigkge toditecananinady L dintatroDppoaitesoliobfithéch receives,
TR e e SR e, B 5 Bhponaing
for the sxatiom mdyrld geapok gtildirg-mounting of the member 32 in the
lower housingr%zé "é?f%Pﬂgfo{;FR%%R“{B%S%’n‘%?’ﬂ%isﬁ%"&? 236 are for instance
metallic parts which are force fitted on the end rods 46 and 44.
The wheel 236 might also be made in a single piece with the

15 central shaft 252.

Aliernatively, all the componentis 180, 252, 44, 46, 100 and
236 might be realized in the form of a single molded plasiics
piece, depending on the dimensions, efforts to be supported, life
length, etc.

20 The central or mid portion of the drum 36 is here of concave
shape and comprises series of axial knuris 264 to provide the
user with additional tactile information and fo improve iis
"gripping™ of the drum for rotating it and also for applying the
"anabling” effort F1 and the lateral end portions are here flush.

25 The knurls 264 might be realized directly by molding with
the main body 180. However, the number of knuris is thus
necessarily reduced due to the moiding techniques.

The previously mentioned one piece molding of the drum
easily permits to define an angular and precise orientation of the

30  knurls 264 with respect to the pinion 100 and the wheel 236 which
already have a respective muiual angular orientation as

previously mentioned.



median vertical and longitudinal slots, left 48 and right 50, which emerge
vertically in the upper face 24 and each of which receives, 10 in rotational
and vertically sliding arrangement, the corresponding section 44, 46
WiagpeteR). The driving pinion 100 and the wheel 236 are foPGASERRSE /051095
metallic parts which are force fitted on the end rods 46 and 44. The wheel
236 might also be made in a single piece with the 15 central shaft 252.
Alternatively, all the components 180, 252, 44, 46, 100 and 236 might be
realized in the form of a single molded plastics piece, depending on the
dimensions, efforts to be supported, life lendth, etc. 20 The central or mid

portion of the drym 36 is here of concave shape and comprise ries of
axial knurls 2@4&3%%‘\"]@5 ﬁqeoﬂgglgw?iﬂuar 8it%n5ﬁt%%ﬁéain%gr§a§'§gﬁ ga';\c} o the
to impmvenite r'gripdiegthof tHe dend findemimgonandaBovidvicpplgingenerally

the " ing" ef | Qi T

s SR P beb R TR SIS, MR AeE SRt B the
Howevevettainexisenaf ientete tafstive cdusanilyirésluueesiie totheieniate a
m@d'”ﬂ&%@&"%&%&é‘ge méé'ofh%%x%ﬂ%?{?%lﬁ RIGGEPAAANY ShHeyartical

drum easily permits to e an angular and precise orientation of the 30

knurls RBENGiRLEspast Bistegnmerasiahawss wReeiade vkichkinesies B2

have afegpgafive AuiughangHial PESRIGIONAS, PreViPssly sRenlioReskeviously
WO 2004/112370 PCT/EP2004/051095 36 If the number of the knurls is

reducé@%ﬁﬁ%ﬁar to the number of teeth 102 and indentations 238
which is ge”f?faﬂygi?@ﬁtpH’%ﬁﬁﬂ@“ﬁ?%ﬁiw%wqy%@ﬁ%ﬁoand/or if a soft

depending on the overall external diameter of the drum, it is possible to

oéntaRUC HBASHS tdniR R th8 iHAB R8s 2 RAV4QN) RA B8/ dRR Ak nurls
plane PigM, and plaecap @TBPSHE IaRIeNe Brinaidediasniendh or tubular

mantle 266 made by molding of an elastomeric material. This
because it is then not possible to realize the knurls in the concave
mid portion by molding techniques. |
15 The sheath 266 is extrusion molded independently and then
the body is introduced therethrough elasticaily and temporarily
deforming the sheath 266 illustrated in figure 66. The sheath is
thus received in the external complementary groove 268 of the
main body 180.
20 The sheath 266 can also be realized by bi-injection molding
with the body 180.
it has been represenied on figures 68 and following a
rectangular frame 280 which schematically represents a portion of
a horizontal upper wall of an equipment (such as an electronic
25 appliance) equipped with a device according to figures 48 and 49.
The frame 280 delimitates a central opening 282 which is
rectangular and complementary to the external shape of the upper
lid 26. The lower peripheral and horizontal edge surface 210 of
the lid 26 is bearing downwardly on a facing upper peripherat and
30 horizontal edge 284 of the opening 280 thus defining the vertical
position of the lid with respect to the frame 280.
According to one aspect of this embodiment, the frame, or

wall portion, 280 of the apparatus equipped with the multiway



and B3, when the drum is in its angular rest position previously

mentioned. If a great number of knurls 264 is desired, and/or if a soft i0

touch material is to be used in this area comprising the knurls 264, they

Bie Praferdllily made in an independent sheath or tubular manbe1288.004/051695
made by molding of an elastomeric material. This because it is then not
possible to realize the knurls in the concave mid portion by molding
techniques. 15 The sheath 266 is extrusion molded independently and

then the body is introduced therethrough elastically and temporarily
deforming the sheath 266 illustrated in figure 6. The sheath is thus

received in,the external complementary groove 268 of the main hod 0,

20 The SHULETING CYEEo EPTERI 2R oyPor HERESh Bk i s trated
body 18@xkhasdieehn sepseisenrensod I wasdt exik falldrdatyadownwardly and
rectangular Erl

a 80 which,schematically represents.g, porti f '
horizontggﬁppg)f\/\é]lagf alﬁaé'é]@gpr%eﬁt'te@u&c V%%aéﬁe?tec rogni‘glg@ip% |gr§%e?n the
equippedavitbsp deviceescoiaaeg 26 4igurdsel Soarer 4 d¥H2frame 280
delimitates a centr. ni ich is :
comr%p])lementar?%?)(%!]g%%‘erga%%ﬁ%%goﬁh%é%ﬁp}gg?\ L#§ %%'Tﬁc]johg oiiﬁe? utomatically
peripherabang doliyorekd siiice! sddéenpaidari tvérda 2this skaring is vertically
downwa ing.u ipheral,and iZ0 ed@ﬁ‘%%
the oper{ﬁ%%%t%%ifgéﬁ% mﬁ\ger%{:%ﬁgogﬁgrﬁﬁ (ﬂﬁhﬁ%‘wn respati,?.(fgit!y when
to the franasigeringdidiig t6Hnd adpisten thidhenissarnshtrampnshaped face

or wall parogy 28Q.0fIhe anparatus epsipRed Wit B LW RWRg portion of
2004/112070 PCT/EP2004/051095 37 switching device, comprises a

nuiber Bd@ckntheNigdirated example) of elastic arms 286 which extend

freely downwaigly sd saoliohthaoshemid adreqilguresers 28whieh 72, the

bears on the corresponding surface 214 of the lower body 22.
device 20 is fully locked and positioned with respect to the frame
280 (see also figure 54 on which tfhe frame 280 has been
represented).

15 In order to ensure the electrical connection of the device 20
with the corresponding circuits of the equipment or electronic
appliance, the latter may comprise a hollow body, a portion 292 of
which is illustraied on figures 71 and 72. The body 292 defines a
rectangular parallepipedal vertical hole 284 which opens in its

20 upper face 296 and which is adapted to receive the device 20.

The internal longitudinal face 298 of the ceniral hole 204
comprises a series of conductive tracks 300, each of which being
positioned and arranged to cooperate with a corresponding blade
or terminal Ci-218 of the device 20 (see figure 72).

25 Each track 300 is preferably one face of a conductive metal
sirip 302 on which the plastic body 292 is overmouided and which
constitutes a fixed contact pin for electrical connection.

Finally, as illustrated in figures 73 and 74, the fid 26 might
be made by molding as a single piece with the upper wall or frame

30 280, thus simplifying assembly and alsoc permitting to suppress
the elastic locking arms 288. |



10

I5

20

25

30

5 Each locking arm 286 is ramp shaped so as to automatically escape by
elastical deformation when the device is vertically introduced for mounting
in the opening 280, downwardly when_ considering figure 68. To this end,
the internal ramp shaped face 290 of‘€ach arm 286 cooperates with the
corresponding portion of 1o a fac'tggl&s 2. In the position illustrated on
figures 68, 69 and 72, the device 20 is fully locked and positioned with
respect td the ratrsl 38Viee(2BY, figuthS4ppevbistmirsiragne 28@ ks
been represented). 15 In order to ensure the electrical connectign of tl%e
deDRESHY %@ir@csa%wmcﬁdﬁt@l‘ffm BAITANA Shatfihitd)
APRERG SIS IRIINEN LR o BeR0! AV BadiRcRHRS, 357 8Tnidheal
is illustrated on figures 71 and 72. The body 292 defines a recCtangular
pagdiléppattandditalsunpaded/hiyHivp sl e ahighpér imcotadionaly
which is,adapted to receive the device 20. The internal longitudinal face
29 (l)(fe(ﬁe central hole 294 comprises a series of conductive tracks 300,

eaclypiivhighdemosiesitibeeshaift isrrangiedrialsonnredetwith Rast one
corresponding blade or terminal Ci-218 of the device 20 (see figuregjzg. I
5o

25TRRY A T0BN(fRGardisoneing cdoorn SSNRIGINE Hieddl Strip
onggg\%méh%ao'ﬁs%‘sggdxf&%aﬁ OYRIGIRigted %gﬂggﬁ“s@ ceeg@ew for

fixed contact pin for electrical connection. Fina ustrated in figdres
73comirodljnige the 28i spitAtebeantsl@bg oolding as ssiligiel pie seweitn tiod
upper wall or frame 30 280, thus simplifying assembly and also permitting
to u%ﬁ'@ggam%eelastic locking arms 286. 3;8 CLAIMS 1. Control device

(20) ophiretpe ROMBISN RRSHCE hevsinePdlarceramesstingtially
revolving horizontal shaft (44,46) which is capable of being rotated, in

bofh@i@eifonansl diliebigal iv dinally diiieqBeNSuFIIEd By tHERRURIES
W%C&i%ﬁg}ag%?"grthogonaI to the longitudinal axis (X-X) of the

shaft so as to selectively provoke the triggering:

- of a first trigger member belonging to a first switching way
when a force (F1) of vertical orientation is applied substantially o
the center (38) of the drum (36);

- of a second trigger member belonging to a second
switching way when a force (F2) of veriical orientation is applied
in the vicinity of one (40) of the two longitudinal ends of the drum
(36);

- of a third trigger member belonging to a third switching
way when a force (F3) vertical orientation is applied in the vicinity
of the other (42) of the two longitudinal ends of the drum (36);

- and of the type in which the drum (36, 41, 43) rests
vertically on a central member (30) which bears upon the bottom
(56, 28) of the housing (22) and which, from a rest position, is
elastically deformabile,

characterized in that said central member (30, B1, B2, B3)
is a common conductive trigger member, which belongs to the

said three switching ways,



linked, - of the type in which the shatft is rotationally linked to at least one
rotary member (100) belonging to a gemerator (52) of control signals or
pulses for an electronic appliance, especially for 10 controlling the
displacements of a cursor on a display screen of the appliance, - of the -
type in whicahth S afhis maounted sutch that it is.vertically. m va(i)le nd
titable inoth HEoNS ThatS (bRt b Soriar S g harly
thejedoamishnalmxde e atthe b5 shafifalre afeiRntbely( Proveke HE)
triggering: - of a first trigger member belonging to a first switching way

w ri"ﬁ'?%@@é eEsBRalRfcal orientation is applied substantially to the
center (38) r ;s d 4ri %ﬁ; '

second 2§0 ?vé?fﬁ%lglg\?vca@%ﬁgfﬁa@ f?ﬁcgg%F;) %?%arrgti@a or%ﬁ?ﬁgﬂ%ég&
apiriggeimiemnbeiniof tiesaid@oohthenwodonbitndd@) endstv@der drum
(36); - of a third trigger member belonging to a third switching way when a
force (F3) vertical orientation is applied in the vicinity 25 of the other (42)
of the two longitudinal ends of the drum (36); - and of the type in which the
drum (36, 41, 43) rests vertically on a central member (30) which bears
upon the bottom (56, 28) of the housing (22) and which, from a rest
position, is elastically deformable, 30 characterized in that said central
member (30, B1, B2, B3) is a common conductive trigger member, which
belongs to the said three switching ways, 38a and which, from said rest
position, is selectively elastically deformable under the action of one of the
said forces (Fl, F2, F3) of vertical orientation. 2. Device according to
Claim 1, characterized in that each 5 trigger member of the said common
member (30) is a trigger



WO 2004/112070 PCT/EP2004/051095 39 branch (B1, B2, B3) extending
radially from a central portion (80) bearing vertically upon the bottom (56,

58, 28) of the housing. 3. Device according to Claim 2, characterized in
wiatehe1sseond and third trigger members are a second (B2) Bt 651095
(B3) trigger branches, made of conductive material, which are

diametrically opposed and longitudinally aligned, and each of which is
selectively elastically deformable, from a stable and high rest position
towards a low switching position, so as each (62, B3) to establish an
electrical connection between two contacts oB 2o a pair of associated fixed

contacts ([P0,28], [T2,P2] - [P0,28], [T3,P3]) arranged in the boftom (5

of the h&UGRGT ,%r?ezofB%éhiéPﬁ]éﬁ“ﬂ'lﬂ@], %‘%@%ﬁ%"éﬁﬁt@ﬁ”ha' poiHon (80)
substargwarge%gﬁ@ﬂudall@eg@@htqﬁbebfﬁemsmqasﬁsiaa)za‘)tmﬁ assduiatsitig.
trigger branc B3). 15 4. Deyice accarding tq Claim 3, characteriz

in that the per?ph Eds fa%%(:@lrfj,*ﬂg)% e?;E '&‘ %98 6%&%95%5 e%eﬁl’at the
sectionssefdbrdiramd(3B)ré ste ygaicaty o dre upperdase oftide (B2¢ amdl third
of one o second (B2) and third (B3) trigger branches. 20 vice,. .
accgrdir@%‘j tﬁg?ﬁgée%g@’&%ﬁﬁ: cf'{’fr Steai{gzeC |rr]|é‘ cﬁ‘fﬁe%}gggﬁgl' Which are
comprisédsaguidei catnso@EBo 56) farmuidimgg He dippibgite hgrad énden@ddeach of
46) of the,shaft.in a yertica 2 p [ r 5 :
of the hOIRD. 5. DR GE Cecaleny L SERTRSHIE: AT BXIABIE e nigh
charactegaédp @5itiothatahve drana id eetusvadiodligicabiy ddorr dsva #sgleach (B2,

ocordng b Iy S e s oAE SEBLE0T e tEYT T, pontacts of

trigger raepdiT isfadvsosigied Hixach garjaekddbibesdudivg RedteriaP 0,281,

e AR b st A one o
which ([T2,P2], [T3,P3]) is situated substantially vertically in
regard to the free end (86, 88) of the associated trigger branch
(B2, B3).

15 4. Device according to Claim 3, characterized in that the
peripheral surface (41, 43) of each of the opposiie axial end
sections of the drum (36) rests vertically on the upper face of the
free end of one of the second (B2) and third (B3) trigger
branches.

20 5. Device according to the preceding claim, characterized in
that the housing comprises guide means (48, 50) for guiding the
opposite axial ends {44, 48) of the shaft in a vertical plane (PLM)
perpendicular to the bottom (56) of the housing.

6. Device according to either of Claims 4 or 5, characterized

25 in that the drum is returned elastically towards a high rest position
by the second and third trigger branches,

7. Device according to any one of Claims 3 tio 6,
characterized in that the said first trigger member is a first trigger
branch {B1), made of conductive material, which extends radially

30 from the said central portion (80) in a fransverse direction (T)
essentially orthogonal to the longitudinal direction (L) of the
second and third trigger branches (B2, B3) and which is
glastically deformable, from a stable and high rest position



second and third trigger branches (132, B3) and which is elastically
deformable, from a stable and high rest position WO 2004/112070

“189015/455?0994’051‘?95 40 towards a low switching position, spcal%jg 004/051095
establish an electrical connection between two contacts of a pair o

associated fixed contacts ([P0,28], P1) arranged in the bottom (56) of the
housing (22) and one of which (P1) is situated substantially vertically in 5
regard to the free end (90) of this first trigger branch (B1). 8. Device
according to Claim 7, characterized in that thg said first trigger member
comprises two first, diametrically opposed trigger branches (B1), made of

condudimgarddedalowhichtentandpadidibnirao the said sembldpationlectrical
(80) and which,1 o t%re simultaneousl| ?Ia ticall\y deformable, fr

stable GRARGSH TBsDSIHAER OB RN TR TS wb i BlisiBore S0l dh fired
to estaigistaatse{fe0i@8jcdhkcwarkptdern didebstitvo {86 aothacisousing
f j iated fixed t ' . .
ousE M B &SR b S AR R ertipatty in
free emd:ghtitetastuzifted tred ttB@eofimschirst Dger dcemcin(Bb)any

¢ Claime 3 _ =i th o Fret frinoes :
comprised o DS USE ESSRE I SR, SR s Rt the

B3), 2G&idir $initthitiigigsing mewvdied feulriheessiiver sibisantdigmetrically

simultaneoyslyivihiaa e sgid frred - Raving Adwerieal. oHENIAIAD iFnaterial,
applied Substantially to the center (38) of the drum (36). 10. Device

accordwhith ewiend sedialivs o dhesaiteetrrbaitina &fhand which
trjgger brangh(BiasHAdRnY enfSesIff St haYRNORoTRT Higass Kaxald high

in such a way as to transmiit a tactile sensation of its triggering to the user

of the ABFP@fioMIéOYRTAE RulPyseFMitcHBGRGREIBING % 8dy each to
one of LdalpRghtoah?, electrical connection between at least two fixed

contacts of a pair of associaied fixed contacts arranged in the
bottom of the housing, one of which is situated substantially

15 vertically in regard to the free end of the associated first trigger
branch.

8. Device according to any one of Claims 3 {o 86,
characterized in that the said first irigger member is comprised of
the association said second and third irigger members (B2, B3),

20 their switching being provoked simultaneously or substantiaily
simultaneously when the said force (F1) having a vertical
orientation is applied substantially to the center (38) of the drum
(36).

10. Device according to any one of Claims 3 to 9,

25 characterized in that each trigger branch (Bi) suddenly changes of
state, beyond a set trigger travel, in such a way as fc transmit a
tactile sensation of its triggering to the user of the device (20),
through the drum (36).

11. Device according to any one of Claims 2 to 10,

30 characterized in that the said central portion (80) from which the
said trigger branches (Bi) exténd is a domed portion, the

concavity of which is orientated upwards such that the ceniral



30 characterized in that the said central portion (80) from which the said
trigger branches (Bi) extend is a domed portion, the concavity of which is
orientated upwards such that the central WO 2003/112070
VRCH/BRP04/051095 41 zone (84) of its convex lower face bBEFLEP2604/051095
vertically upon the bottom (56, 28) of the housing. 12. Device according

to the preceding claim, characterized in that each trigger branch (Bi)

extends radially outwards and 5 upwards from the said domed central
portion (80). 13. Device according to either of Claims 11 or 12,

characterized in that the central zone of the d@med central part (80)

concavE s (A ik BeARVEH Y Cholf a0 EfkpioRENEAY upon the

portion GErimtiEEpreNA(BEh&Hmideghousing such as to constitute a
centering and/gg arficulation means for the . said central portion. (8 .
De_vice accordfr#gt %HVSn%C&Dé 'Frﬁstgteg?ﬁ),s&%?ﬁ?grigg%l?é’tr%ﬁ%denzed
S?Id qemﬁatrmirtleac(BO}nsggmdéaoav}mcoBlcﬁchwtentﬁemaﬂm&;yEciutwgrds and
electrically conpe Q.8 C n C elonging

o each N SEE Lo P ﬁi%é”?gﬁ#ﬁ%@%%@?@ﬁ@%%ﬁﬁo,28],

[T3,P3] - PO, AB). IheVesicaaacoudiing tdanyediieof th abomg 11 or 12,
claims, j in,th [ ef.§s:a do rivi

20 pinior?@(%%%%ﬁ%%% igéoﬁégﬁgﬁ%%ﬁgﬁg%ﬁg Ehggt g‘néd %ﬁjﬁ\%%gk\é inr al part
the viciiBpbiasmegtiepst teaxdinrriasibrii@smarf andb@nesh endruncated,
Consecﬁ%‘ﬁe@%ﬁw}%%%% din 'S(Egﬁ‘?'v%ﬁwiéﬂ UBREFSeGiNn&AAY) AUpon a

a movable conta (T6) such as to' provoke the tiltingsé)f the contact

rol(TeLRropke Brantachepsiairédfon witch Bt ROrobdbPhjtRehousing
drum (38)ciR 966 1o ReiARIENd b diatia fpunia (B0 R ABEHER afifhs for the

switching way (P5) between the movable contact rod (T6, 108) and a
fixed foSAH @Y ERKRRERRAEHS), and such as then to provoke the

14. Device according fo any one of Claims 3 t{o 10,

characterized in that the said central portion (80) is made of

15 conductive material and is electrically connected to a common

fixed electrical contact (P0) belonging to each pair of associated

~ fixed contacts ([P0,28], [T2,P2] - [P0,28], [T3,P3] — PO, P1).

15. Device according to any one of the preceding claims,

characterized in that the said rotary member is a toothed driving

20 pinion (100), which is rotationally linked to the shaft and is

arranged in the vicinity of one (46) of the axial ends of the shaft,

and between two consecutive teeth (102) of the drum is received

an upper section (104) of a movable contact rod (T6) such as fo

provoke the tilting of the contact rod (T6) in one or the other

25 direction, when the shaft is rotated by the drum (38), in order fo

establish (F4, F5) a fourth (PO, P4) and/or a fifth switching way

(P5) between the movable contact rod (TG, 108) and a fixed fourth

(T4) or fifth contact (T5), and such as then to provoke the

automatic escape of the upper section (104) from the space

30 delimited by the two consecutive teeth (102) beyond a set angle
of rotation of the drive shaft.

16. Device according to the preceding claim, characterized

in that each longitudinal end section of the drive shait bears a



automatic escape of the upper section (104) from the space 30 delimited
by the two consecutive teeth (102) beyond a set angle of rotation of the

drive shaft. 16. Device according to the preceding claim, characterized in

Wi BARCBhgitudinal end section of the drive shaft bears a \WE!/EP2004/051095
2004/112070 PCT/EP2004/051095 42 toothed driving pinion (100), which
is rotationally linked to the shaft and between two consecutive teeth (102)
of which is received an upper section (104) of an associated movable
contact rod (T6) such as to provoke the tilting of the contact rod in one or
s the other direction, when the shaft is rotatér?by the drum (36) in order

to esta |IS F5 afourth 0 f|f
P5) bet® gﬁ%t %on act 1 g‘ﬂs 09) 'a(?rpd ag flﬂg\{dé ourt YY‘% !ﬁ(%d to the
contacs reaid sanluiaé)ﬂmwlprbwokd:ﬂmsautdmatld@eﬁapé%ﬂhe(!fpp&hiCh is

section.fr %}\}Qﬁ %%‘%%ﬁ?e fgg%(é ‘hti?ﬁﬁl{;) g?&?%%ﬁéqéﬁ%%m@dc%ntact

set angle of ratation rve s evice according to Claim 16

charactedz§d6) tiashhas o wbectsnihia o MepEsen e eiarintrgyithone or
anzaxiagjnerial PAREIA RO AN A0 HRO WPkt i (36), in

Control device according to'Claim 15, characterized in that’the movable

contacOre@ (T 6P existal isbseiihily 6 hnaxiuplanéRtlifddnpadées a fifth
450 fe@w\r?cmrﬁ@e\va%{f 5#019P§ ryealpsvieerRecertingde (Hainmh. 108, 109)

characterized in™ that the movab e contact rod comprises a lower vertical

contacBr® 3cdned (riB}meuabib rontagls aRsh YislicaFpiRB EteFrkake the
longitudippliv Ry & B aéﬁq%om;é]s@ %&ﬂm\affsmrmhépgagcmdenm;ted

free end (122, 124) of which is immobilized and is in electrical tgc_t
with a %Hw@oﬁmtmm preHestLERY OB PentaaaleAinigtny of the

one ofmwerg@gjmg claims, 25 characterized in that it comprises

flurminating mepns (76) 1o e AT EA095 18 RSN 2GH i rat the

movable contact rod (T6) extends essentially in an axial vertical
plane {PLM) beneath the driving pinion (100).

15 18. Control device according to Claim 15, characterized in
that the movable contact rod (T6) extends essentially in an axial
plane inclined by about 45° relative to the vertical.

19. Conirol device according to Claim 15, characterized in
that the movable contact rod comprises a lower vertical contact

20 section {108) movable in a transverse vertical plane exiended
longitudinally by a horizontal section (118) forming a return
spring, the free end (122, 124) of which is immobilized and is in
electrical contact with a fixed contact pad (P6) of the housing.

20. Device according to any one of the preceding claims,

25 characterized in that it comprises illuminating means (176) for the
drum, arranged in the bottom (56) of the housing {(22), and in that
the drum (36) is totally or partially translucid or ifransparent in
order to conduct the light transmitied by the illuminating means
(178).

30 21. Device according to anyone of the preceding claims,
characterized in thai it comprises a raichet wheel (236)
rotationally linked to one lateral end of said driving drum (36) and
a fixed pawl (242, 244) supporied by the plastics housing (22) to



the drum (36) is totally or partially translucid or transparent in order to
conduct the light transmitted by the illuminating means (176). 30 21.

' rding to anyone of the preceding claims, characterized in that
\ﬁ(%ﬁ%ﬁsggﬁ)a ratchet wheel (236) rotationally linked to one I&fetai'@nagpt**s
said driving drum (36) and a fixed pawl (242, 244) supported by the
plastics housing (22) to WO 20041112070 PCT/EP2004/051095 43
generate audio and/or tactile sensitive pulses when the drum is rotated.
22. Device according to the preceding claims, characterized in that the
pawl (242, 244) is elastic and in that, in coopéeration 5 with the

indentaien®(a38) alithe raivhrivhesl 3@ndifkayigassbe diHBnWHeadrum is

elastic upwards return effect after that the corresponding lateral end of

the druPia€Been vertically displaced downwardly. 23. Electronic

appliance (20QR chirsatterized drdhed ito 1h goprpdeesnydisaimssathanacterized
(204) and two control devic 0; Q-2), each in accordance with .
Clim 18 ST R th 2 A 204 b GRS PLE) (300} e co0Peration
screen alithgtiveo ipdepeaticniar ABPlask dentrateiseXwiik en(Bafjal theovides
two de%cees 20) are spose% Fuscth that the r tatlogal axes é)é éh% f%esar e‘lhat the

_ ru ik, a ic, Upwards return e
control members 3£ )o?the?wo deVices are orthogonal parall

to the sardisplacslitagnt iy akspeadtivefy. 2e Eidumronibapplibace vertically
accordi r i im, characterized in that the second, third,
fourth aﬂ%ﬁ‘ﬁ:&%a 8%%%?!ﬂ£f

n switching way each device (20-1, 20-2) are associated

with the contréiR0 & etdrgnistacepmdinrast the Qlisoc{acifigeal sdmethat it
X3 (X 9b mdride<E e GHARIG 2PRliRnce asaarding doRithado) deviceis. (20-1,

characterized in that the second and third switching ways of a first (20-1)
of the t¥8dovicB3Ghe HssBERAEHIRAS tHEIEBNdREMthdS, for controlling the

displacemenis of a cursor (202) on the screen aiong two
perpendicular displacement axes (X, Y), and in that the iwo
devices (20) are disposed such that the rotational axes of the

15 conirol members (32, 36) of the two devices are orthogonal and
parallel to the said displacement axes, respectively.

24. Electronic appliance according {o the preceding claim,
characterized in that the second, third, fourth and fifth switching
ways of each device (20-1, 20-2) are associated with the conirol

20 of the displacementis of the cursor (202) along a same axis (X or
Y).

25. Electronic  appliance according to Claim 23,
characterized in that the second and third switching ways of a first
(20-1) of the two devices are associated with the conirol of the

25 displacements of the cursor along one axis {X), and the fourth and
fifth switching ways of the first device (20-1) are associated with
the conirol of the displacements of the cursor along the other axis
(Y}, and in that the second and third switching ways of the second
(20-2) of the two devices are associated with the control of the

30 displacements of the cursor along the said other axis (Y), and the
fourth and fifth switching ways of the second device (20-2) are
associated with the control of the displacements of the cursor
along the said one axis (X).



25 displacements of the cursor along one axis (X), and the fourth and fifth
switching ways of the first device (20-1) are associated with the control of
the displacements of the cursor alonfi%he other axis (Y), and in that the
second and third switching ways of the second (20-2) of the two devices
are associated with the control of the 30 displacements of the cursor along
the said other axis (Y), and the pgmstirareirfifth switching ways of the
second device (20-2) are associated with the control of the displacements
ORb&ElYRl GINTROE BiitH OfeHAISNE) MABSLRASUTT TIRING TVARES AND
CONTREILEDER{NHARANGNOEL HTRIEPEW WO THI RCON DES IEGRD
ELECTRONIC APPLIANCE EQUIPPED WITH SUCH DEVICES The
invention proposes a device (20) comprising a housing (22), a revolving
Tse]mqmmmaamaeembqeaidwmqmomuiagcamwiggaﬂzzgeammvt(@maﬂ
@K thadunsy DoniHEraie Al 5319 SURLISYERANALI RoUCTRElY tne type

movable and ti ts in both directions so as Selectively to provoke t

'ntrvﬂa@?.ﬁaeoﬁgar‘ﬁéﬁ SRS SRt W' isorediteAbprReReReddiiiein both
dit3&jwisthe dgm;éaﬁ\)e@rtcfpa@&wwh@m@gahﬂ@l obwitRBIRgvidRhy Ry &vhen a

r%rc?s % e {g "&, Iegg |C|p(j¥l of one ther go 4%%ﬁ‘§the(%wothlrd

endso rum (36), ¢ aract rize at th fum

swisshEgIyalirsbep Srferer Hidl FAL inisep(isd in dhe BN QiRvoPeNHD, 42)
of iFRemEiedNe Warmi@’epﬂf&é@@ﬁz&ﬁ iRGHAMHSGird®) @bthe!, 43) rests

hau 'ngdézz and which, , from a ition, is.sel gxe elastic II
PRI e EN BEBIRE ok the VEER oV aRCES B, hree
SWIRCHIR) WRiggiretich bears upon the bottom (56, 28) of the housing (22) and which,
from a rest position, is selectively elastically deformable under the action of one of
the vertical orientation forces (F!, F2, F3).

Figure 2



