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PCT/ EP2004/ 010486 PEPPERL + FUCHS DEVI CE FOR THE
OPTI CAL DI SPLAY OF N SW TCHI NG STATES The invention
relates to a device for the optical display of n
switching states of a switching device or sensor
according to the preanble of claim1l. Such a device
wth a plurality of different coloured lighting or
illum nating devices for the optical display of the
informa- tion to be transmtted and where each
illumnating or lighting device has at |east one
illumnating or lighting elenent is de- scribed in DE
202 17 773 Ul. To permt the visibility of dis- play
bees 658 |rtua!ly all spatial directions, it
PEP E ég g a casing for receiving an el ectrica
SW chln % vice or sensor, in which each lighting
device has a plurality of light- ing el enents, which
are so arranged facing one another on the casing that
at | east one lighting el enent of each display de- vice
is visible fromvirtually any viewng direction. In
t heDE¥SEE of Okl B8 radTiICA¢i IDIGPL.AYhOHSEASWITEH EET iITANES
nmetal sl eeves or casings or which are encapsul ated in
some other way, wuse is frequently nmade of a l|ighting
nmeans in the formof a bulb or light emtting diode,
particularly a SMD-LED, for the display of sw tching
The s} By @t 1 ofh el Siahdss too apFeviiae Aovekle gewidicad siisiliayyof n
in I thre
O (e probl e St fer doPrie Shore i Sprsys Tiiad to
the appeavb @ tdf oderiyn poor illum nation. Casings for
receiving electrical swtching devices or sensors,
whi ch have display devices for displaying different
suckel £cddical wigw ECBUﬁ9a§E@§e§ff&&ff@%@ﬁé”ddﬂ%d?@% lighting
functionally correct opera- tion of the electric
or Ehywuinatigidedericeswipehthg devicsel otigdmy of the informa-

tion to be transmitted and where each illuminating or lighting

device has at least one illuminating or lighting element is de-
scribed in DE 202 17 773 Ul. To permit the visibility of dis-
play devices from virtually all spatial directions, it makes
use of a casing for receiving an electrical switching device or
sensor, in which each lighting device has a plurality of light-
ing elements, which are so arranged facing one another on the
casing that at least one lighting element of each display de-

vice is visible from virtually any viewing direction.

In the case of electronic circuits housed in plastic or metal
sleeves or casings or which are encapsulated in some other way,
use is frequently made of a lighting means  in the form of a
bulb or light emitting diode, particularly a SMD-LED, for the
display of switching states. The aim is to provide a very good

visibility of the displays in preferably all three space axes.
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sor are e.g. known from DE 202 17 773 U . DE 195 12
915 d discloses an electrical connecting el enent,
such as e.g. a plug or coupling, where for inproving
the visi- bility of a lum naire a device for
deflecting the light emtted by the lumnaire is
Of tprnovhdedroDbel %6r RYe 2 Tle A tdiasclsosBsdasp by s asamdar with
roximty.switch in the formof a nmultistorey car
VergaPQo§eﬁi%V@l??F%Wﬁch the top and bottom parts of a
casing can be rotated agai nst one another so that, if
desired, an optical display can be oriented. DE 296 20

CasgpgsUiodesers bena slaatimigali ghtl t deving edequiepedt widrisors,
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Sub
swisepirgt statks 200 @44 Who ehat esné®i dnd 1 ghtddver-diti bpera-
. in which several light emtting diodes are introduced
tloPn?B %ﬁ%r%&%ﬁ%ﬁ%ﬁnckﬁﬁﬂlﬁg eéﬁFﬁrlqh%W%ﬁﬁhﬂﬁg(ﬁeWMﬂ§ or sen-
sor! B¥ENLTON 13 ﬂyéH“d%eﬁ%2d§V'9?3061Fhe. .
af orenenti oned type with inproved visibility of the
optical display, also in daylight, together with
iable recognition or identjfjication of the
DF Q%pf?gﬁe]&r e gﬁ?&rﬁ%ﬁs ﬂEcS?ﬁ?Eﬁl? tHEMGRIEMS 6 SRS
sucRbi £ 4 s Aghheyed byubhende-wNiee ARVING ARG fealur §8si-
..of claim1. 3 "AdvantageouS variants and further
bil Hey oty negmm ehedesippeter def tartiofy sdiscldioms. emitted
T | f.th f or. ntioned type is, according to
by %ﬁ%:ﬁﬁﬁjggﬁgﬁ&ﬁ,%Fﬁygﬁga?developed in that for
receiving the lighting elenents a transparent casing

art_is provided, that the trans- parent casing part
PE 5 subditi ded BFCopErearni wtierdweds nmcringéymehischoln
the ahnd APL Gah¢5essLB! {far pjté’éf’ﬂf W ady iyl gcﬁaﬁﬁe oLy ana
si mul taneously active |1 ght elenents an ich serves
botttam parts of a casing can be rotated against one another so

that, if desired, an optical display can be oriented.

DE 296 20 001 Ul describes a warning light device equipped with
light emitting diodes, in which an emission area is subdivided

with the aid of partitions into different segments.

DE 200 08 944 Ul relates to a lighting unit, in which several

light emitting diodes are introduced into a transparent casing

part.

The object of the invention is to provide a device of the
aforementioned type with improved visibility of the optical
display, also in daylight, together with reliable recognition

or identification of the displayed information.

According to the invention this object is achieved by the de-

vice having the features of claim 1.



ceive said lighting elenents, and that the transparent
casing part is so constructed and positioned with the
segments and |ighting devices that the latter are
visible for a user from each azimuth angle within a
pol ar angl e range. The concept of an el ectrical
Advaitegitiong deviigetssand bertingderdevstioptheinn svEbymgeneralbject
n@fy%;ns herE. In grinciple, the inventive device
GiEpPay SUEGiI €EAP ng states, e.g. of a transistor stage,
of random el ectrical and/or electronic equi pnent. The
first essential idea of the invention is to construct
Thej geviegnepakent aherresnipameditypecdsi ngctordiegeivitiy in-
n_ele Lcal wi 1 chi ng. _devi ce .or sensor .and_said, :
Ven?%gﬁépg?ékggﬁa%$¥ﬁﬁoé?fg¥%%%areESFVFﬁﬁeévb?%r%??t§£?ﬁtln9
eledieapkay orahéghtémg cevieepaher idi grophayinocehd fefemrans-
el ectrical switching states of the electrical
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.avoided.. A.further essential .idea of the invention is
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within a use area. This makes it possible to achieve

ver ood visibility of the I|ighting devices and
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The first essential idea of the invention is to construct in
transparent manner part of a casing for receiving an electrical
switching device or sensor and said transparent casing part for
receiving a plurality of display or lighting devices for dis-
playing different electrical switching states of the electrical
switching device or sensor is to be subdivided into segments
with the aid of optical interfaces. As a result and in particu-
lar with simultaneously active display or lighting devices, an

optical crosstalk is avoided.

A further essential idea of the invention is that the transpar-
ent casing part, which can also be in the form of a transparent
adaptor or transparent end termination, is so constructed and
arranged with the segments and lighting devices that the dis-

play or lighting devices are visible from virtually any spatial
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segnentation the display or lighting devices are
simul taneously visible fromany spatial direction. In
particular, due to the trangparent end term nation
projecting froma sensor end the dead zone of the
visible solid angle can be kept smaller than 200. In
diractubhhesr agivaniagecusi devekepieil ardueriit theidd atsa.
.parent design of an entire part of the casing, the
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without the illumnating or light spots running into
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invention is also suitable for comrunication with an
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t I ghting devices and i ndependently, of the
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segnent of the n-segnment display wth which can be in
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thad ©hd he segment-illumnating |ight energy via the
orientation of the lighting means and through the use
of light-conducting material. In a specific case use

can be made of transparent L
Furthermore, the inventive arrangement and subdivision of the

display devices or lighting devices, e.g. a sensor into seg-
ments makes it possible for more than one lighting means to
light up at the same time without the illuminating or light
spots running into one another. Thus, there is a very good all-
round visibility of one or more displays, which can also light
up at the same time. Thus, apart from the switching state dis-
play, the device according to the invention is also suitable

for communication with an operator.

For the display of the n switching states the lighting devices
can in particular be activated independently of one another. If
the lighting devices also have different colours, it is e.g.
possible with two lighting devices and independently of the
geometrical positioning thereof to display and transmit a 2 bit

information.
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casting resin, because this |leads to the best
coupling. The display devices are in particular
constructed as punctiform Iighting devices, which can
e.g. in each case have at |east one Ilighting el enent,
particularly at |east one bulb or LED. How ever, in
Intpr ichei phet anylatleviegndar o Spleayi-sggaphtcal spd@rv®-h which
tion can be used as the lighting or display device, ,
cangbg 1z %Cha?ﬁ%%eﬁ%%qce#aﬁqg IORP RAt BATE zaﬁal)ét%rﬁsw%ns is
feqdigpl a¥ocan: bey Used, . iRy Al %neﬁegggtbQQ!@ﬁéybﬁggH%ation
all-round visibility, 1t is also appropriate to
of pbsi lightihe e iyl elleents thel orgi af ioglat-conducting
tIi h;in devi ce on faci ng sides o% t he _trapspar ent
matgriihg Bard . SPHor Host HppFc SERoRE FRES| §ghtiHpparent
casehggenési Perpddaid nthidevieags aberadeguat ecoljoMener, a
particularly good all-round visibility can be
achieved if use is nmade of nore than two, e.g. three
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lighbengevdeecaccatdidig da the.i nMesatRNcibd mare at least one
transparent body or casing part is used for
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sensors or for transmtting infor m sa
tiogwaxangisdel as ¢cés drngbensgr srfdispmmuidciatd, ng .wi.t hlso
the oper.atar.. |t e.g. ssible 1o, read out sensor
an GBI Hort JARTPRE SEpATarDT CERR Thr P £ oRe used.
| evel programming with the aid of the |Iighting

di spl ay information. The transparent body is inple-
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are dddpieRt | YoRbver, a particularly good all-round visibility
can be achieved if use is made of more than two, e.g. three or

four lighting elements, which are distributed over the circum-

ference of the transparent casing part.

The device according to the invention with a transparent body
or casing part is used for displaying n switching states in the
n segments of the display of electrical switching devices or
sensors or for transmitting information from said switching de-
vices or sensors for communicating with the operator. It is
e.g. possible to read out sensor information and the operator
can carry out a low level programming with the aid of the
lighting display information. The transparent body is imple-
mented as a n-segment display on cylindrical, polygonal or

round sensor casings.



identically coloured lighting nmeans at the sane tine,
particu- larly laterally and behind the sensor and,
al though to sone ex- tent cogceal ed by the unavoi dabl e
dead zone of the sensor, from the front, i.e. at the
sensor end where the particular sensor elenent is

The| dexied. aTeordtredye fhmdirivemalionelisabiltéylerfabtaliln stan-

n n _better . visibility of the Lighting devices,
darépsrg}é%?lf ar&ry® i W e T Ono@&ﬁélol&PgXever al lighting
devices a plurality of lighting ele- nments can be

rovided, which are e.g. located in the facing or a
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paral l el at the respective extremties o I nt ed
thecirenit boar ditorhe sepsoporndsivderef thdeatteictuliagalsensor

ele&éﬁ?L&é igktlg% segnents of the transparent casing
part. THEr I mprovenent to recognition and
visibility can be achieved in that the segnents of

t he transparent casin&,part. are constructed in planar
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VlSlexten ed enitterg Eansbgéygggéééi y cdﬁ%%QSL %0%%6 case
of @uwverr bevebjpecidghavnggdavidceas tedh extansdyormt Lhighheéng ele-

case of the inventive, device the djsplay devices for
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tion Al HGuAPTHr cSedefRitiaghtirrle neiereand pghtoap (cf.
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lighting elements, more particularly whilst taking account of
their respective emission characteristics and the sequence of
the arrangement, can be placed in a row and in parallel at the
respective extremities of the printed circuit board on a sup-

port side of the electrical circuit in the segments of the

transparent casing part.

A further improvement to recognition and visibility can be
achieved in that the segments of the transparent casing part
are constructed in planar and/or planar-spatially extended man-
ner. Unlike in the prior art such planar and/or planar-
spatially extended emitters can be less easily concealed or

cover by objects having a limited extension.

In the case of the inventive device the display devices for

displaying different electrical switching states or positions



nar-spatial manner w thout influencing one another.

The device according to the invention can be

inplenented in a very cost- fffective way and can be

particularly easily in- stalled. Preferably the

fitting of the display elenent, i.e. the trans- parent
of casi lgipﬁhingt@é(@ﬁc@lc&c%e@@drheaanﬂé of egyly ndidraailfied

| ygonal or _round sensors. A central fitting is
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openi ng angle of approximtely 200, e.g. as a
function of the effective dianeter of the extended
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veryr anspar ertcieasi mpypant. cThube pahel cvbmsparesti lyasinng
staPpLy for the casing of the switching de- vice or
sensor can e.g. be given a substantially cylindrical,

round, polygonal, particularly rectangular or
aralleleplpedlc construction. They can in particul ar
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Wth this display type it is also possible to very
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diansgchnalfogye exernhdedttystuit abl e for sensors with
plugs and with a direct cable run, but also for
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In principle, a very considerable design freedom exists when

specifically constructing the transparent casing part. Thus,
the transparent casing part for the casing of the switching de-
vice or sensor can e.g. be given a substantially cylindrical,
round, polygonal, particularly rectangular or parallelepipedic
construction. They can in particular be inductive, optical, ca-
pacitive, ultrasonic, microwave, temperature, fill level, in-
frared, ultraviolet, pressure and/or flow sensors. Appropri- -

ately there are in particular at least two differently coloured

switching displays.

Through an appropriate use of the inventive concept it is pos-
sible to achieve a quasi-all-round visibility of the displays.
With this display type it is also possible to very simply and
cost effectively implement more complex uses, where the user

wishes to communicate with the sensor via light emitting di-



sensors. Basically, the use potential of the invention

is very significant, because the concept is

conpl etely independent of the swi tching device or

sensor to be nonitored. In particular, the transparent

casing part can be constructed for term nal and/or
odegenflhel df splangt¢cheolagt Ng. cRieketabl yut heble for sensors

. transparent, casin art is nstructed in_such a wa
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agai nst_a cylinder axis. Correspondingly the azinuth
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. rryi the lighting el egents. This brings about a
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appropriately constituted by emt- ting diodes,
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evji ce according to  the invention can be manufactured
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to the transparent casing part or transparent end

rotawrf ivgdtamn arousdethe ppksidde d:0l9rovi de | ocking
connec- tions. 9 Thus, for installation purposes, a
rigid or flexible printed

In a particularly preferred further development of the inven-

tion the optical interfaces are formed by printed circuit
boards carrying the lighting elements. This brings about a very
compact structure and saves material and production costs. The
lighting elements are appropriately constituted by light emit-
ting diodes, particularly SMD light emitting diodes.

In another advantageous development in this connection, a
printed circuit board equipped with lighting elements can be
slid into the transparent casing part. The device according to
the invention can be manufactured in this case in a particu-
larly simple way. For fixing or guiding the printed circuit
board relative to the transparent casing part or transparent

end termination, it is e.g. possible to provide locking connec-

tions.



circuit board which can be equi pped with |ighting
nmeans, i.e. SMD-LEDs or conventional light bulbs, is
slid into the trans- parent body at the ends of the
sensor. However, it is also pos- sible to place a
transparent body centrally on the | ongest side of the
Thusengor angtahert idre mptdcsals, sepai gl d oor of 14 Isegmanted
. _1.s.brough bout b rinted circujt.board or other
il PagPEre R oI eaareg BELbotinedar s rcas ¢
sMpot.ER8SbE NGor @St ionall NSeMkeduPBEL Si s SYLNy 85,1 Ghe trans-
cabl es or independent separating planes. The
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: e |j [ fined nper. in_n_se nts,, .e.g. .
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. _In particular, the printed circuit board, a printed
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ﬁhg visibility of the lighting devices is brought
About if an outer face of the transparent casing part
is at least partly or zonally roughened. In this
connection further inprovenments can be brought about
The j trangpgr enér oAy 8as FhgnFPghens cartiod myut ghtples the
: t [ I .are | orated in planar
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An increase in light scattering and therefore an improvement to
the visibility of the lighting devices is brought about if an
outer face of the transparent casing part is at least partly or

zonally roughened.

In this connection further improvements can be brought about in
that for increasing light scattering light scattering elements
are incorporated in planar distributed manner and at least zon-

ally into the transparent casing part material.

Thus, the all-round visibility can be improved by introducing
gloss or dye pigments and a corresponding design of the surface
in conjunction with the transparent casing part or transparent
body. For a better scattering and refraction of the light, in

spite of the sealing compound, in addition to the roughened



surfaces and m xing of different plastics, pignments,
e.g. pearling gloss pignents can be introduced into

the plastic. Use can e.g. he nade of Ilrodin
Pearl escent. In addition, the trans- parent |um naire,
i .e. the transparent body or end termnation, the
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Fer At Hiso e T GERCEd BY ERUIERESY i WFGHICEd in a
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are conventionally used with sensors. As a result of
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inventive de- vice is also em nen
|n epr05|on protected sectors. In preferred

of the jnvention the transparent cas-
The e BHer FOECBU L part OIS & UBiiaaE CRUF G Sor a5 o0
be ﬁﬂfﬂd@nc@@rbycdbaﬁtiéé|Ynﬁf@ﬂ%ﬂﬁf%ﬁt@.%QQ%E§9 Bb¥9ned man-

insert, which can also be plugged onto the
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ne way as nsparen caS|ng part
constructed

The device according to the invention is particularly suitable
for equipment and sensors with connectors and outgoing cables
having a direct cable connection or with plug devices such as

are conventionally used with sensors.

As a result of the encapsulation and the diffusion of the emit-
ted light quantity limiting the light energy, the inventive de-
vice is also eminently suitable for uses in explosion-protected

sectors.

In preferred developments of the invention the transparent cas-
ing part is constructed as part of a sensor casing or as an in
particular fully transparent, tubular plug insert, which can
also be plugged onto the correspondingly shaped casing sleeve

and/or can be passed through said casing sleeve. This construc-
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as a conpact end termnation allows full all-round

visibility, i.e. n =1, provided that it is only

necessary to display two swtching states at

different tinmes. A particularly conpact construction

Is obtained if the trans- parent casing part has one
tioor inmorbhecabhe dasghings,trehisphhrean chsiparpietl @ndreucted

desi gned as part of an optical interface. The nunber
as anaog@@?bne $ T HEMRN 68! dddicvisvély Ldat br iPwes tilbility,
i.eNupr -ber and, subdiMisi qn 9%_%%§¥Sﬁggggg§r The fevice, +yo

according to the invention is afso emnently suit-
swigphéngostases iat fdrkEdendasitiges.i n whi ch t he

transparent casing part or transparent end

termnation is e.g, provided on the fork ends of the

A ppatitcubary f@ipd @9 andhetcrasndesi b8dai .00 Hotdhd erdens-
| egs. However, variants are also possible in which to
PareRpr e 1hePaA SiHAd oy o thsel Fghiei usiegsasetyfch can in
- a L e S i ncl osed. i.n
paxLECke, U (S Ling LIECRRDSOE L8 SHELOREG M Race. e
numisensand ciss inm icf shlkstabl eal bycidenél gadetamtimdshehe num-

b tra ﬁgg&grt casing part. The interfaces of the casing,
S gttt PEHAT Bdards 8REMEBRAect i ng el ements in the

casing, 1in this construction, permt a segnentation

of the display, preferably into four quadrants, but
The gflasol ¢ntar el iog twotbe inpeet Segnentsl n exdgrently) suit-

T tical_interfaces, which can, alsq be called .
a1 et R B PR ROE a0 B S Fompometrng casing
partl est nsra@ispater syt ableinantospat iald ylanacasshapede

]$Iastics. Cabl es can e.g. serve as art of the
fork fnets alesheprarhérebdad atinbeeg cind/edsi Bisl epéseflor on

botH HANTALLAN HEAASELS ot O Can P2 HUGRLBAUL LT hilen co
~ the segnents is in each case provided-a plurality o
1mpriayvepduttei vukabidiftfeoenthy Tojlouried tHd ghkiengfdevirred. bar-

: The%% can_be arranged in parallel or in row 12
riers, € sensor 1s ernclosed in a completely transparent cas-
ing. In this case the sensor casing is substantially identical
with the transparent casing part. The interfaces of the casing,
printed circuit boards and connecting elements in the casing,
in this construction, permit a segmentation of the display,
preferably into four quadrants, but also into one or two or

more segments (n segments) .

The optical interfaces, which can also be called visible inter-
faces, can e.g. be made from casting resins or other suitable
and spatially-planar shaped plastics. Cables can e.g. serve as

part of the interfaces.

An increased number of possibilities for information transmis-
sion can be brought about if in the segments is in each case
provided a plurality of in particular differently coloured

lighting devices. These can be arranged in parallel or in row
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formin one of the sensor axes, particularly in the

case of po- lygonal sensors also on a printed circuit

board, so that for certain.display nodes severa

segnents can light up sinmultane- ously in different

col ours which can be chosen by the user. In another
foradianbageofistNar samndot hecds, apspanentacagi g ot tcdse of po-

%iven a transparent construction not only for visible
1YIPRght SCRBRTS af ST TR 3 HGiATEd SAEFBAtUPPREYI oPetthat for

cerkbgﬁtdiéﬁlép'ﬁo&é&”@%%efdﬂmée?heh§spééﬁ'fy ﬁ%!%? imultane-
appropriate for one or nore Segnents to be | the
ousflgr imofli ahevpti cabloumentdcd ftan b ekdeemady cdnputser .
nmeans, particularly an IR or W interface for a PC
Thus, in this variant, as a result of the transparent

In BAdyhapt @M Ycd Seovd siddli@nki gRt subALVL e IO Ry part is
~plurality of segments, but si- nultaneously there is a
91veRveuF BbRePRetHe ci9rat Bictdenunetwpnhy af oPCy i sitkelef déght,

T I n r .on of t sensor_an her ef ore t .
buts%?%%d#ﬁ% %#?Eﬁﬁ§ng%hd§¥é QSF glggeéhgli%ﬁtc Q:ﬁ}ls connecs
tiofdevt cks pedirt 1811130 apprafirea88SESt edh€ oMb Gatde@fents to

wi th other peripherals, apart fromstate displays.
be ortherfdm Apit QGG LRtRETappr bPF i 3t g dedscrBguter

meah®! S8& : KBNS AdAGNT, %aiBE%PE'@@ £4i ng Regwent t oy
al so light up, ~ provided that the ?lghtlng neans
thi$ ocatetht heyeian ma=eltopft hbe t sehvesract ihaly Howevely is

. our. m.xin st. be.prevented if.the _lightin .
VlSleV??ééﬁﬁ %ﬁ%éﬁkﬁ%ggégﬁgn?sngﬁaL}H%F?%ﬁ%%ﬂ§¥vghcput ST
mul tdveousint S HdiRctisonalfbbyurbbee dhenavoi dangeRftude with a

m xing of colours and al so an overcoupling of |ight
PC prteriacsnr I edefitsedurt i ahsat sshorratsqy gmd ftherespse the

shiSRATRN o MR %ﬁ%ﬁq Le3CgIBO o GRAD &%@Jh%%ﬁde%@%t pbimits
t he tTansparent mnaire, such as e.g.  "casing
alscentregiplagg ipaetd opmenditet tomatitdn,otias aleripastrabne

speci al | haped, .optical bridge fromone segnent into
apaﬁﬁégﬁﬁls%§§§n51§gé fit. In such a device the optical
interfaces are in- terconnected via the wall of the

transparent lumnaire, with or
For certain applications it is appropriate and desired for seg-

ments adjacent to a light-emitting segment to also light up,
provided that the lighting means located therein are not them-
selves active. However, colour mixing must be prevented if the
lighting devices of adjacent segments are simultaneously ac-
tive. This functionality, i.e. the avoidance of a mixing of
colours and also an overcoupling of light or a clearly defined
transmission of light from one segment into another segment,
can be brought about if the transparent luminaire, such as e.g.
casing centre, plug part or end termination, has at least one
specially shaped, optical bridge from one segment into the ad-
jacent segment. In such a device the optical interfaces are in-
terconnected via the wall of the transparent luminaire, with or
without casting. The transparent luminaire ensures a transmis-

sion of part of the light of one segment into the other, par-
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wi t hout casting. The transparent |lum naire ensures a

transm s- sion of part of the |ight of one segnent

into the other, par 13 tic%harly adj acent segnents,

provi ded that they are not sinul- taneously active, so

that they also light up, particularly if the
tidundirViyddal asegresdsnades o agedn thisk! @dew fhe 8ot simul-

sealing conpound. However, the optical interfaces
tangpegeit 28t kYR nge ofhateditsur lise Lhehti ght i pgrdevibasy if
thekgnhwgiégé§cggéméﬁgge e fL a%%n%'%§T§885&¥tﬁcé'ég%1ing

vant ageous use possibiliTties 6f 't he n-"segnent
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not or  vehi cl e, sector and in consuner technology. In
colppeschf SRt bighnl e EICe e s tWRe 2BF ARET I BeFReR Ife aTe
siml1t8888BHT -, displ-ay can be used with particular

advant age ¥or [on- gitudinally cylindrically shaped

function levers, particularly at the end thereof.

Thus, it is_ possible.to.obtain state dis- play, a
AdvELRRSNS dTRp I St dr 18Fs 8 a " BF nBl SoPTPimi Pt i GPeora-
ingl tghthagi dwnetiqan.aiBesicddesr LA 8ht A0RbECALL NS aeRlE and
. cap or cover, i.e. the transparent casing part of the
1N FAVERTEY S FEINAAA®,- can be designed in a pale mlky

transparent, i.e. white shade, or as a so-called

snoked glass, i.e. in transparent form but with a

In dae kcdor overtarr blracknelradetetbnst the payndipltarnt hte n-
seam essly introduced into the vehicle design and jt
Segm%f?aiﬁp@ﬁém%aﬁeénwﬁ?e?%w%ﬁ e it for lon-
gitROBih 18 RAtindSidhey shBgedSEuRficihe TeveH®Marticularly
princi pl e ‘accordi ng ?o‘the i nvention can also be used
at fhy nsplhegiand -t FAubl ool of Pesotinket itonm dhtemn hetate dis-
ockpd f. the.nmotor vehicle 1o the individual . .
plaf o i TR FRALE Tl 'S i S Ay Ragign o
ligidaishbdamd taoea, Bebededr i Verais £Rbyi GupRiiedivel the or
nost, i nportant information and can therefore better
COV%%ngeﬁfrgpg SHAPRE2FEREfF@S1ng part of the inventive de-

vice, can be designed in a pale milky transparent, i.e. white
shade, or as a so-called smoked glass, i.e. in transparent
form, but with a dark brown or black shade. In this way it can
be seamlessly introduced into the vehicle design and it is also

ensured that an internal printed circuit board is not visible.

The use of the n-segment principle according to the invention
can also be used for displacing the flood of information from
the cockpit of the motor vehicle to the individual information
core centres. Thus, specifically in the dashboard area, the
driver is only supplied with the most important information and

can therefore better concentrate on the traffic.

There is also a concentration of the visual perceptive faculty
and haptic perceptive faculty, i.e. the sense of touch of the

driver at the decisive instant on one point within the motor



.o IR N

There is also a concentration of the visual perceptive
faculty and haptic perceptive faculty, i.e. the sense
of touch of the driver at the decisive instant on one
point within the notor 14 vehicle and the driver can
consequently inmediately gather the operating state
Veh®@lEhan@aMHé(ﬁﬂﬂﬂéﬂhﬂdﬂcESn@@qhhﬁtyﬁhimméﬁléﬂﬁky gather the
information_gives the driver a better
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manner,” the push button for locking or releasing t
conpantrtake Wiiec lesseatiris lonnaakly notert neehiiicd € hand

brake | evers, can be equi pped with the inventive

device, i.e. illumnated. For exanple, a green illu-

In fAAatien, can Depravudedi{onat g ieleasethhand khakeusn
state as a state display. Correspondingly for the
but tere kel Ntk idake sedeesiagr eldeihdndi@icomwhiigh occurs on
all prgoc‘tsélpl\?e}?i%l% %]E\?x ebg‘l Bl ?gveié‘lst ecgapna bet Ievq%l e%{ % tg\ the
ed and green un1na I'ng di'spl ay can be
1nv¢mtiwend£v1deockeé statemohatbe. hmm@<h&ﬂﬁﬂfﬂn@.@ﬁebheillu—
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stat?é@iféfﬁlr 3 O@ogk§@béﬁdlﬁgi§dfo£|t§§é”lr&k@dsma§ﬁ[i ¢oukd beace

used the incorrect state of the hand brake system
a regg Jallfummtmnc@ﬁt robsil ¢ has e statsy stiemlelye wehieche-

river, also n ght can. be . provi ded w.th an
tive addi t3 <§%1ala re i ga %%]fll b%P%IﬂH?aotrlnéjt %tlgpclgﬁ/- C?POP? pro-
videthedesiog®’ kS 1al:ﬁ@d0!3€@té Yosethapards foremet hashiibhhert ocase
conventional hand brake systens. Another use

of FHEHYitERePUELY sESTPHC eBhN TR | 1ot ARt vt kEageaPt &Refhand
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gear- box nction state, i.e. the satisfactory or
flaahungndgﬁadagryoui@nbe|uwedc%nraﬂ&01Maberabacetanetbé the
what thlcken%q end piece of the

nancy RGN e BY-ESR N 7L gos | S

With such a system the vehicle driver, also at night, can be
provided with an additional optical function and/or state con-
trol. The design is also clearly set apart from the hitherto

conventional hand brake systems.

Another use possibility exists in connection with the gear
shift lever. Here the display of the gearbox function or gear-
box function state, i.e. the satisfactory or unsatisfactory
function, can also take place in the upper, normally somewhat
thickened end piece of the generally cylindrical gear lever. In
spite of this, in the top portion can appear an emblem of the
vehicle brand or a function diagram of the gearbox. The vehicle
brand emblem or gearbox function diagram can also be illumi-
nated by additional, e.g. white light emitting diodes or other

lighting means, also in the dark.
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spite of this, in the top portion can appear an enbl em
of the wvehicle brand or a function diagram of the
gear box. The vehicle brand.gnblem or gearbox function
di agram can al so be illum - nated by additional, e.g.
white light emtting diodes or other |ighting neans,

It abse.gn phesdark.td Hliddlays thegprpesst by ead@ptdidpjaay by
the presently adopted gear by nmeans_of a qubt ,
meapsyvegut db FHuTF G UASE ISy 188 Fipngldibdesitting diodes
staggéggsrﬁq soySeviendlyd Qus dhd g@&%g&&%&&&% . R sup-
Or sup- porting reasons the gear adopted can in this

portasg beasdhurihe matced atidpiied thxedn| tighd i cape deourllua -

fyrther increase .the, visual renm_niscence, i.e, nenory
natgdtullh 4 e ohe e, COLPHRSpAPeRtT it CaITHERaE O
vis0hlthengeadcdrier ican hembkh Ul repat egh ddhd -R@iaped,

correspondi ng col our below a brand enblem so that a
Lragppr¥ert NG |t@iddnat iohe ofehhel gedri Varer owar é tiddumi-
[ ' fici.ent eck- t he present|
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thapl acshsepariateelgy shae ofachegeahiceyedriver ttdwsirds the gear
nonochromatic and is particularly helpful for
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check after every journey as to whether the parking
gear (P) has been adopted, or whether the gear |ever
An jklupinggutoralof( Npe gFart heveusealpes glsidd tdepsretefifefor
evice according. to the inven-_tion occur for .th
ead\?\n Ydscr eeéfr?nvwlgergtl &7 eV NPT AT? ety B g PaTEAE ALY
help®yerfandutbmgener abhf eresul thfunet i@y idashbaardssary
| ev- ers located in the vicinity of the steering
Lo Giifsdt afleth exeey| i aurnedl 1y shaperthfin édie parkadocaesr (P)
has IRET adMyeh, | | ynPosLd t
28 PREFL POt eR. Pz FREEhE hPia PSR 3 BE SRR,
at the end and/or in the centre, so that in darkness

he driver is inforned as to ether or in what ,
Fur%eFe&SFoRO?ﬁéb%ﬂa‘f%%% oo eViqe 28 REE4ng| B phe inven-

tiore®lc@dr for the windscreen wiper lever, the direction indi-
cator lever and in general for multifunction or dashboard lev-

ers located in the vicinity of the steering wheel.

With a cylindrically shaped direction indicator lever, which is
generally positioned to the left of the steering wheel, an il-
lumination can take place at the end and/or in the centre, so
that in darkness the driver is informed as to whether or in
what direction the indicator is set. It is possible to estab-
lish one colour for the present travel direction, e.g. green
for right and red for left, or simply to illuminate a right-

left arrow through an inside positioned printed circuit board.

Also in the case of a windscreen wiper lever generally posi-
tioned to the right of the steering wheel it is possible for a

printed circuit board in the cylindrical end unit to display



l'ish one colour for the present travel direction, e.g.
green for right and red for left, or sinply to
illumnate a right- Ieft arrew through an inside
positioned printed circuit board. Also in the case of
a W ndscreen w per |ever generally posi- tioned to the

ther pghteat #hedsteesni Rgpaienict ibgsposstbl eufHrl@ interval
printed circuit board in the cylindrical end unit to
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W per pee our conbination can also grve t

thef uvadankatatidata of the present settings to the
vehicle driver. The n-segnment display can al so be used
wi th advantage for an air conditioning systemcontrol

Thebﬁtéegmeﬂ@e&fbpléy'd%ng%G%Babéyus880ﬁ§§ﬁfaa4éhﬂ¥%%pk%% an
whet her hot and cold air is supplied. Gen- erally t

airg ﬁR@@lb%@@?eng rﬁxﬂ-@m gonédobl betebrel eTlsere ouridilsg 9enerally
d|t|on| en1and whi.ch
necégégfﬂgtg f §%&E%t%eFlﬁgg Ped % m% épllﬁd Gen-

um na

eramlycuhiﬁrﬁﬁkhs pﬂkkequembhghlgoeedcbamgeslﬁdxyngwﬂronadlng
to all-blue. The innovation according to the invention

set{ng Hrrok orfife ctio R 1its COPRAE 1 SBLRT d?%%t?%{? agkadiighgeen in
par@fcﬁf@rQQg%@Jiﬁﬂ%%%%dkaﬂg QﬁlQHtévéPnijC%b bW nce,

that on the one the printed circuit ar
fregemtalnikp Al Ichehgeki ghbinngl et eadnts dlocdatled.in t he

centre of the knob or button, can be engaged toget her

with the latter on the correspondi ng knob or button

The I Bgeptaclh aticdraihgnper ahdr envéhsayin s kBnhBetion is
formof_a mxed col our conbination with red and bl ue
that jgmitd ehistliayg talkegeBlags anfupeta ool therbukneh osrbut-

ton KNohy iaé&é% t&%‘éeénpkg ﬁé‘ i %}%‘%ﬂﬂrn%% %"i‘?'clﬂgt poard

part o ob or urt uses exil s
conﬁdmnfﬂgﬂailothﬁiﬂnghtaﬂguslem@mtstlmtaud& idowheeguahatrer of
the%ggﬁ§hhgkg.t%%0fcan be engaged together with the latter on
the corresponding knob or button receptacle and a temperature
display, e.g. in the form of a mixed colour combination with
red and blue light emitting diodes, as a function of the button
or knob position takes place in the transparent casing part of

said knob or button.

Further uses exist in the field of mirror adjustment, the win-

dow regulator and sliding roof.

Nowadays outside mirrors are normally adjusted with the aid of
an in particular cylindrical button in the vehicle interior.
This button is advantageously illuminated with the aid of the
inventive n-segment display. The alternate control of white
light emitting diodes e.g. makes it possible to control a di-
rectional arrow for the mirror adjustment direction in such a

way that the vehicle driver, even in darkness, immediately
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Nowadays outside mirrors are normally adjusted with
the aid of an in particular cylindrical button in the
vehicle interior. This buttgn is advantageously
illumnated with the aid of the i nventive n-segnent

di splay. The alternate control of white [ight

kno@Bl thi fBi€h 0dlese & ibn MAkeS i £hPOsSELBE 8ct @i £Hd Als adjusted
di- rectional arrow for the mrror adjustnment

durdnpethfopreraisieh &f they mihaert Ad] velhenle kititay., even
i n darkness, inmmediately 17 knows in which dlrection
one of the outside mrrors is adjusted during the
Simbperayi on ofe tdwsandf er wadiuet regtldudt oput tBrm lagely from
in the case of a w ndow regul ator button, apart from

a simpl fpi ELRTIRAR YA o, %t PPESpBERi BP el SRS pihgrher the
winlbRt BET cihiecc il POy COrEECLYo LR tdyr Eurfl1 1209HE s on

a green illumnation e regulator button,

of mh@the@ul¢&pmmbuﬂﬂmnﬁsogtwhbtbpentheewgndQmemgmnélrenen
In_the case

|I un1n ion e l.ever butto nal

¢ AP e Pt BUF P SR dvhnk 45 eber PHHEPE can be
a functlon control and a function display with the
aid of the inventive n- segnent di splay. The end

FingbkytiUnsthst casse ol pdishd F@@fr%ﬁtbtmt@an Fseageneously

|
chejpalafile £ ALERIcH Bherbl fa 18 Aupitidl BN ehe
a1dsd>f dtnhn@ imeht@a veed -diegpkay dssprayi dBd dnde posfmnohlaeof

opened, dangerous state. ot her use of the n-se nt
the o S{HP FRGTCS £RB PRVERTH SrPatod s o GiteaTdabht

eml&@ﬁ@ rtglckagthrlmﬁ%%e@geh@ sheast dgatleo&ﬁf #Rehn LagkiRging

| ocked or unl ocked, can be displayed with the aid
the Cﬂp@‘rlﬂi%@nt‘d’@olséudédgl rghf i mgreel eblemlsly Appbreatied, 1.e.

forgﬁ§ éﬁ & e%an %r%?e i vggtlve device also exist in
ernal notdr-vehicles as well as for

not or cy- cles nopeds and scooters. Such vehicl es have
for the external dis pl ay of the indicator orange, or
Ano%ﬂgq(ﬂﬁﬁbpgh§QEfpa§ﬁgﬁ§nt display according to th& invention

exists for a door locking button. Here again the state of door
locking, i.e. locked or unlocked, can be displayed with the aid

of different coloured lighting elements.

Application possibilities for the inventive device also exist
in the external area of motor vehicles as well as for motorcy-
cles, mopeds and scooters. Such vehicles have for the external
display of the indicator orange or yellow-orange flashing
lights, which are generally housed in a correspondingly col-
oured, transparent casing. As a result of the inventive n-
segment display it is e.g. possible to add a parking light,
e.g. red or white. It is merely necessary to use different col-
oured lighting means, e.g. light emitting diodes and unlike the
situation up to now the colour of the e.g. monochromatic,

transparent covering material does not have to be changed.
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l'ights, which are generally housed in a

correspondi ngly col - oured, transparent casing. As a

result of the inventive n- segment display it is e.g.

possible to add a parking light, e.g. red or white.

It is merely necessary to use different col- oured
OthkirghtepgroBatise Eneendivahigeerickt eRgsdi odesoanskuidd keth a

the situation up to now the colour of the e.qg.
JoYRbABENEORAL FRL C@W%H%ﬁaﬁ@ﬁﬁseoveﬁlngnnﬁﬁ%r¢%ﬂs¥m%%fﬁﬁﬁor

buthéigoti’nb%EW 18 fhen r‘é%S%tf%m% '”fﬁgé4 &/ %om-
device exist in connectlon with a ~joys used for
putennpame$ SRaESY |thh|uhd:ﬁedcoﬁsuherdéeté@raccdnﬂlmg $0 the

avionics, i.e. for aircraft _control In the com

mVBﬁFé?nga“rﬁé% LR PN WS Rafte CHiLAT OY EhES el 1nformed

via8€ROrN fhRG- 18 t he JHBERNEN i st BB UBEENERN1RE ¢ ransparent
part|cd¥arly ‘effectively informed via the joystick,

casargwhese @hdlis drosice opdduthe muhhsp@i@nif igegimgtions.

the d bout d f or mat
ror PRk ule b1, 72! rOW Tt FAGTE ErE CAR.THH cdrg e o

corré$péhdiﬂ§ﬂy'%O@ﬁﬁﬁﬁpﬂdgﬁ@hﬁgaegéﬁ@@t|hghﬁhﬁgﬁe|Qﬁ%@& col-
"no fire". O her col- our conbinations are obviously

our FIP Wi Wi, ATRp &P IPHERY RéSRoPREMEI L Sect or, the
safety-relevant sector is particularly |nportant. For
exanple, in the case of crane con- trols it is easy to

Apasmo@nmmeﬂhenuidaamemaﬂectsrleahén@aﬁeuyffﬂﬁevamky@@bmgr is

r_wheth preset |load is, being exceeded. The
part%ﬁﬁﬁﬁf pHgFgﬁ‘l %teFP§ Ehate %rrﬂ%ﬁgﬁﬁﬁﬁﬁﬁééﬁSGFénﬁrSon'
trolid-istial ledf oo esbablihshhag the selevant datand B FB@set

aircraft control sector, which in all recent aircra

PivQRjises Homds PEs WASEBgst fcRreesly. Lowd fllméﬁlé@s eeﬁfceaded The

obv%%%g Sﬂlleng'& ;z%lt%' 5B/ ad ed é&é&%&{d ot bsven Tﬁe

of the sem rans- paren
stalilméerforor sitabdésht hhedhe nr@r €adrer dhﬂaal herelnafter
rela- tive to the attached di agranmati c draw ngs,

wher ei n show.
In the aircraft control sector, which in all recent aircraft

types involves a joystick, e.g. malfunctions of a system can be
displayed to the pilot by the red colouring of the semitrans-

parent joystick end.

The invention is described in greater detail hereinafter rela-

tive to the attached diagrammatic drawings, wherein show:

Fig. 1 A diagrammatic sectional view of a first embodiment

of the device according to the invention.

Fig. 2 A diagrammatic sectional view of a second embodiment

of the device according to the invention.

Fig. 3 A diagrammatic sectional view of another embodiment

of the invention.
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Fig. 1 A diagrammtic sectional view of a first
enbodi nrent of the device according to the invention.
Fig. 2 A diagrammatic sectiqgal view of a second
enbodi nent of the device according to the invention.
Fig. 3 A diagrammtic sectional view of another
Figenmbodi nendiia@fariee idvetdpert i@ phikg. of #nother embodiment
di agrammati c perspective part of another enbodi ment of
t he devPEe e ity A TREEnFentheninEpytien A
di agrammati c sectional view of another enbodi nent of
the invention. Fig. 6 A diagrammtic sectional view of
Figanbt herA eddromtiamertt i cofsadie onavent Benof FugotfeA embodiment
di agrammatic perspective view of a partial stage in
the pro GﬁﬁbﬁQﬁéh devi ce according to the inven
tion. Fig. 8 A diagrammtic sectional view of another
. enbodinent  of the invention. Fig. 9 A diagrammtic
F1gpef spech i diegrantiagliovisewtapbnanovher ok nyodimentemdodiment
invention. .Fig. 10 A diagrammatic perspective view of
anotherogﬁ%gﬁgﬁ%ﬁ$m16¥Lthe invention. Figs. 11
Di agrammati ¢ perspective views of further enbodi nents
., to_ 14 of the invention. Fig. 15 A diagrammtic view of
Figa Dri or® &PHCEPR&Y CAEFIFERSCLEVY. Ve £F (i tiagitial stage in

Cross'ﬁﬁ&§§?§§hc¥ﬁ%ﬂ of the ggp?géqﬁﬂﬁyﬁg%néiéﬁ tBe inven

Fig. 17 A ranmmati ¢ perspective view of —anot her
enbodi merm. of the invention. Fig. 18 A partial view
of the device shown in fig. 13.

Fig. 8 A diagrammatic sectional view of another embodiment

of the invention.

Fig. 9 A diagrammatic perspective partial view of another

embodiment of the invention.

Fig. 10 A diagrammatic perspective view of another embodiment

of the invention.

Figs. 11 Diagrammatic perspective views of further embodiments

to 14 of the invention.
Fig. 15 A diagrammatic view of a prior art display device.

Fig. 16 A further cross-sectional view of the embodiment of

fig. 8.

Fig. 17 A diagrammatic perspective view of another embodiment

of the invention.

Fig. 18 A partial view of the device shown in fig. 13.
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20 A prior art display device 10 i s shown
diagrammatically in fig. 15. Such a full display is
e.g. described in DE 195 12,915 A and essentially
conprises a segnment 18 in which can e.g. be |l o- cated
a plurality of LEDs as lighting or illum nating

A pelenests.didplgs: dbvh@eSl@ndsléhGWﬁgﬁfm@Eﬁmmxﬁﬂq&hihOWh fig.
exanpl es_of devices 10 according to_the inventio

15. Egdfvat il chiﬁ%@m ¢ afedgi YEACTERE shrdPl e éﬁcélS C1
andnﬁggéﬁélce ;2WNgs o AGeardi RO £ ot 8, IVeRt i0Npe 16-

ave in each case a transparent casing
catpard pﬁumﬂﬁhuyﬂdﬁ nabisonsldighhich o5 sSlbdii-natided eiletments.
two, three, four or n segnments by one or nore opti-
cal interfaces 16 form ng optical separating planes

Fig®0. lTM§IiQﬁﬁﬁﬂﬁi%ﬂ%g%@%hﬁglﬁéﬂif éﬂo@hgﬂﬁwles of devices
diagrammatically in"a sectional viewin figs. 1 to 3

10 agebudinartad rthﬁarmvemtapnbeEqamva%@mtucct@rm@rfaﬂts are given

termnal _fitti on cylln gonal plug or
ene S Rrenairs oo f8e a8 U etk PR g 4 For Can
end ter- mnation with outgoing cable. As is also
shown in fig. 4, light fromlighting or illumnating
Accqpdinesq d'é’ﬁ dd@ventipe  skhfeAe¥icas Je%rhaafé% douseed safse a

traé%ééf%ﬁ#ﬂ ﬁopre%ﬂgkcéﬁﬁdtg¥mfﬁ£@ﬂ§n4ﬁk vﬁﬁﬁﬁPQS4@ubd1~

f “space upstreamof the trans- .
vid@@hhnk>¢a@ ng hpaet, Iduandr|n sh@nemealspam@ ofr mMeeecendti-

) Lern to th b formed hy th
Shtnaqees 1o Bt CRETGpL | baf~ Hud S NG Aty

apprOX|nater 20. I n addi - t|on t he boundary of the
dead zone is indicated by arrow 40. The transparent
The daginfpagant tasdnggpanhat 1¢abhgvws Halgpianmitgcad lyj ¢n a

sectfloﬁm%lprv‘i‘”wd%. yﬁggécgggg bushy ngs cga% &0 tﬁﬁ?iufglg%t ggrcon-

er- erence w In conjunction

stratd dn fémothemleamoﬂiﬂenﬁgoénaadgwixnﬁﬁMbaaCC@bdyggnam plug
the invention is shown in diagrammtic sectiona

Or 3Pl §§518%A4  16°ahd 1%%%?%r%H%jt¥hH§ﬁhrén?ofaépnﬁng ter-
minaRaldn %&t%SO%HQghMnggblthA§lI@ also shown in fig. 4, light

from lighting or illuminating devices located in the segments
18 can be coupled out in the directions indicated by arrows 40,
42 and 44, i.e. in the entire half-space upstream of the trans-
parent casing part 14 and in the rear space of the end termina-
tion up to the optical boundary formed by the sensor, i.e. as
from the optical dead zone and by approximately 20°. In addi-
tion, the boundary of the dead zone is indicated by arrow 40.
The transparent casing part 14 diagrammatically shown in fig. 4
is also provided with cable bushings 30, to which further ref-

erence will be made in conjunction with figs. 5 and 6.

Another embodiment of a device 10 according to the invention is
shown in diagrammatic sectional view in figs. 8 and 16 and

there the transparent casing part 14 is subdivided into alto-



21 gether n = 6 segnents 18 with the aid of optica

interfaces 16, which can in particular be printed

circuit boards 22, e.g. ad-.,yantageously Starrflex or

conpletely flexible boards. In each of the segnents

18 are located at |east one lighting elenent 20 as
gethéghmiimﬁ(BBQMEﬂi8128awdthhthh sad o @ariduliatcheaces 16,

ght emtting di odes positioned on printed circuit

whl%%a%a%:gzF@mﬁéqQ%ﬁﬂkﬁgpépéﬁ@ﬁt%l%@u%%HXEﬁv%;ﬁﬁe §affe ad-

Van55géBJ%E§Q¥%uﬁ%hexpBEsco Biggé??pﬂgfﬁgﬁ%ienexkﬁﬂ”?ﬂtégch

ow, green or " r nts, suc
of @we Ldbgrernitrs dut eret ilonatedhaol beyst dﬁﬁlhﬂghbhmgtbéement 20

Il .-round, vi.sibilit particul ar il
as DU et e 2 b LR BN chib o s s s B
emléﬂfhgrHHHd%fZQK@@%hBQeBhSHSﬁﬂﬁn@@iQ$Hrcdft|Hd¥¥dsn§2

el ements 20 with the same colour are S|nultaneously

controlled | argely i nde- pendent of the observation
tdon, ast, .o t he ighting e 2
The qe}jcty ejteﬁnetnﬁe %gergnohaY%et%earﬁqaan nghéﬁﬁ%l%n ?Fg.QOl_

ours‘3 Y Gikag@lel, Nupar tbCotadquéelt Bf enaded of tiednspar gpten or
centre or end part of a cylindrical sensor , unit, the

redl%%ﬁﬂﬁ%ﬂ? ﬁ€§ﬁ§n6§ eﬁéﬁ%n@% @%D%mé”}&%Féﬁ@§é@noﬁ60hn01ogy
printed circuit boards 22, e.g. on Starrflex boards.
The spatial position of the separating planes 50 in
To impercarcarpplee aldf rbigd 8i$$bﬁﬂhgyaﬂhﬁﬂkcabkyign@am i hlumi-
fig. 16. Fiag. WS _an_exanmp in wh e l.Lighting
nat e om0 1o S LR R BT or P AT L s dceBe L rete-
mentsh 2@ HRWingt Bha gamQO@@1@Mﬁbemfamﬁﬂﬁgﬁ@|@abm@ﬁt@fzo with
LEDs, preferably however nostly with two of these,.

the PREepCOACEd &FPcEi U beareP Bl yiqdmtiied Ledghdprgely inde-
pendﬁggg%gf??%Oobgg?%ggf&QQ£f¥gkéa \My Cﬁe%%Q 8ﬂgeo?g@ﬁg

ferent colours, is also construc I'n such
ligha ingy efleatntt 2anisbelisibik itd aHaheiskeranspar ent casi ng
part 14 in the direction of arrow 56 for installation
pur poses. For exanple, to the left on
In the variant shown in fig. 8, which can in particular relate

to a transparent centre or end part of a cylindrical sensor
unit, the lighting means or elements 20 are juxtaposed on

printed circuit boards 22, e.g. on Starrflex boards.

The spatial position of the separating planes 50 in the example

of fig. 8 is diagrammatically shown in fig. 16.

Fig. 7 shows an example in which the lighting elements 20 are
arranged in parallel or in succession in a row with a random
number and combination of LEDs, preferably however mostly with
two of these. The printed circuit board 22 with the lighting
elements 20 located thereon and which can once again have dif-
ferent colours, 1is also constructed in such a way that it can
be slid into the transparent casing part 14 in the direction of

arrow 56 for installation purposes. For example, to the left on



22 printed circuit board 22 can be provided a red and
a green light emtting diode and to the right a red
and a yellow light emtting,diode. Segnentation of
the transparent casing part 14 is ensured by the
actual printed circuit board 22 or by a ran- dom

printadguiacugeconedrd cal cslmape popnstitdtanged and a green
r exanpl es_of devi ces. accor ng

. tati . th [ .
11 0B ITRO RN HE I dicn L0y BARHE Bl Py Siowh A7 Kgdisht
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casing part 14 can also be in the formof a part
is pespreddey i the Hectomit meinCed- ciespondbogty 2her by a ran-

I ighti el ement.s .20 .can _be positioned cen- trally on
dor B B S ST T B0 80220 ORRT Lot G FESBaERE o

ingly constructed for sliding through the casing part

14. In addition, lighting devices 20 can be arranged
FUrRlaer otfdfiP s i9f d9vg.ceB, agAOrAeny oo slkd ake/erijonabgg dia-
graffiat 18 POf tom s ac8 Qf 5p5£?tgq circuit board 22 in

a row and/or 1 n parallel. In the exanple of an

i nventive device 10 shown in fig. 5, it is a nmatter

t erm nat_i,on ofgﬁesensor casing for n = 4

gé an end

In SRYFSRE TN eqeh o€ -wHi ERCr BERISRRT 11 gHtATg e Pefent§ can

alsdbe e tHPHLR] cFeRALALEOP, Obe thE, SEIMBNIHL 8 i rhhecor -
transparent casing part 14 is ensured by a printed

respenpEUial voddred 12zh¢anoy eagnenes 20 ghan e alengrosegcen-

l.,as _hy _cabl e .bushings .~Jhe _lightin

era B M RS R EEE BeRISLt e o "SsiP Y B regapna-

inglyoworgiteen tadd foed s 1WhE 88 tBrdhdusiHated by thet 14. In
different hatching in fig. 5. In a further

addyhrint d¢e8id "FePEVdFRENE Ot A S gt PSSt éménfslYasapsin

£figalB0 3hew B f k8 rFaceCapP, P BEL A08G . | E%Fnalsbgkiai:é of

further optical separating plane 50 is addition- a
primgragvicdeduby bherdabPeibushimgsai8l,oprioyipded 1Lkt

through an insertion bevel they introduce a further

separating plane (here air) into the transparent

In def Ex@ablenNcf an inventive device 10 shown in fig. 5, it is
a matter of an end termination of a sensor casing for n = 4
segments 18, each of which receives lighting elements 20. The
optical separation of the segments 18 in the transparent casing
part 14 is ensured by a printed circuit board 22 carrying the
lighting elements 20, as well as by cable bushings 30. The
lighting elements once again have different colours, e.g. yel-
low, green and red, which is illustrated by the different
hatching in fig. 5. In a further advantageous development the
lighting elements, as is also shown in fig. 5, can be arranged
in parallel. A further optical separating plane 50 is addition-
ally provided by the cable bushings 30, provided that through
an insertion bevel they introduce a further separating plane

(here air) into the transparent termination.



23 Fig. 5 also diagrammatically illustrates the |ight

exit possi- bilities through arrows 52. The |ight

emanating froma lighting ehenent 20 can firstly pass

directly outwards through the transparent casing part

14, which is illustrated by a continu- ous arrow in
Fidfi §. abso | di aagiciniriean, ca1igy liilghtteanebetkoupl @d: aistit ypssi-

t ot al reflectlon on a mediumw th a very different
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by t6883padEMct®ieldrala mASiug 88H & ®ér{ heserdmasunesac-
not desired viewing into the inte- rior of the sensor

Livesipiewdm ddie A¥gr e um. ghhigchs t k1w ratiask ys the bro-
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scattering elenents spar en
impeode tere wigiatiildny bat anl hmhmﬂﬁﬁdm@ stel@nedftavmmgan bot -

an adiintageous deS|gn the body is made from a
s1dp et tlatillf iTHeRSRASFD C@ﬁ%??ypaﬁ%nh‘%‘a%ﬁuﬁ%ﬂﬁf}eéltally rough-

ene@'éﬁﬂ'd@tﬁénd&ﬁ&h%rc@?&ﬁk@ﬁﬁegf Ohe the3MIE shewr ik, as

. is illus- trated in . 6. To bring about an
a r@mlﬁmﬁ sesef meheulreght n@tn qiet@ﬂdreb;/ tivdrightitieg the inte-

| e ts 20, ide_f f the t - t
ciof S Bsch i Loser.a! ANB.Luahe ) BALSHL 6RL00

rlsé:u]rst hetowehe, abbueaph segagnt sﬁ&mm}heiltsrt&ﬁw&re@mllght
casing part 14 shown in fig. 6 is provided a clearly

SCalfet el SLRIeBEEcen CRAVFFINIRALRIY X8 M Ryl twkirc BRgheer -
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limted by tota ction, provided
desigpy e Hodyeitomappearosmal perferblomittexpgnisieecaeasily
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using the Iight
A further development of the example shown in fig. 5 is illus-
trated in fig. 6. To bring about an optimum use of the light
emitted by the lighting elements 20, inside faces of the trans-
parent casing part 14 are provided with mirror coatings 54.
Furthermore, in each segment 18 of the transparent casing part
14 shown in fig. 6 is provided a clearly defined introduced
cavity or gap 28 through which the emission angle of the light
for one segment 18 can be limited by total reflection, provided
that the segments are to appear smaller. By omitting the cavi-
ties a complete segment is fully illuminated. A light scatter-
ing and focussing can also be brought about using the light
waveguide effect (LWG effect), if within the edge of the end
termination, i.e. the transparent casing part 14, roughly the
same optical material is used. An optimum coupling out of the

emitted light into the transparent casing part or end termina-
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wavegui de effect (LWG effect), if within the edge of

the end termnation, i.e. the transparent casing part

14, roughly the sane opticgl, material is used. An

opti mum coupling out of the emtted light into the

transparent casing part or end termna 24 tion takes
tiopl agkebypTanHofinddig lbifghthecdupht ngowbll i g t2brms 21,

provided that a not conpletely transparent or even_a
Pro¥afigdr Bt sedlathFEBHSSEAY FE20SRY e To Yhi%/eend, Cprrared
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med at four points, within

ical bridges 23 are f
vondft' §81 1110t TreEraAshaPaHE bYdy 1. O1F i h 4gPARE: FEe
emiPELSRESE | MyNH WphiiGa19peNaYes ags eRodidmRRly o@f f80r points
_inventive device 10, in which the transparent casing
witlhhptthe 4v4ld eforhged reapppnalt yoory a4l ug casing 46.
According to the invention, the transparent casing
part 14 is subdivided by op- tical interfaces 16, in

In & hiisagxanplte d peespacalilenvied SegNeENtSiowkd anweimbbdtasnt
al so be referred to as quadrants here. Subdivi- sions
of P tirertiyeaAgvace g0camal3tChe e dfmneargnt casing part
12 BPSARFI AL kR nGeiLabA ARpligatd Gabhes 34;8LSPo th
. coﬁ%righte tg thg sgparatﬁg% %f fﬂgﬁgégneﬁtsol8la%d o e
inventel pasdég throaghreabl easbushags 130 igr eubdedidetihby op-
. inserti bevel. s and ] ocated in th t.,r anspar ent
tlc%%é?ﬁﬁﬂ%%¥Fsli6rnf8 F%éSﬁFﬁa“%g%ﬁﬁgfhéP»éﬁ clli gaf Segments
18, testch Wahhatthe Beupkfagrewttdfad ig@htarentth hhee. subdivi-
. _enbodi nent of an inventive device shown in fig. 9
S1onpye teveal 8d2ffAal the otRjh e e &sspadent l¥asppgopriate

for R k4 ag @i&%éﬁéﬁé!eégpiégﬁé¥“ &0 g%iﬁ&gg tENEy the
interface to the in each case a j'acent an Pa0|ng
sepagpatiical ofaxhs, spaneniod theadd ghte ipgisttranspootigd bybide

ouerdcah, BLLdags, 20 (oL, L1 o) I the in, cach gase .
trar@@laireer Thksngfhest 14 imtensid irdgbyatheg 46. practical
tests with the coupling out of light with the embodiment of an
inventive device shown in fig. 9 have revealed that through the
transparent casing part 14 as a transparent luminaire, despite
the interface to the in each case adjacent and facing spatial
axis, part of the light is transported by the optical bridges
23 (cf. fig. 6) if the in each case adjacent lighting means or
elements 20 are not active. This effect is intensified by the
complete sealing or casting of the segments. However, if light-
ing elements in adjacent segments 18 are simultaneously active,
the interfaces 16 and the now negligible light quantity coupled
in via the optical bridge, ensure that an optical crosstalk is

largely reduced.

This leads to a clear differentiation of the quadrants, e.g.

for displaying switching states and for communicating with an
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conpl ete sealing or casting of the segnents. However,
if light- ing elenents in adjacent segnents 18 are
si nul taneously active, the jhterfaces 16 and the now
negligible light quantity coupled in via the optica
bridge, ensure that an optical crosstalk is largely
operedacedInThhe beadditenta sHw@ar i ff axedtFatiremnt odwithing
uadr ant for displaying SMAtchlggﬁstates and
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applies for displays with three of
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0 state can be
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is optically découpled fromad- |acent segments 1

sibptiediavaterlfiadey 16. oThisghuhoyi ehahdrtty ofhisgly cafour
ua effec can

al.so .be called.the nulti dra
na QR G Sy SrAH a0 EaTEeT JoBT B (i EadrBLe of fig.
9, each quadrant or segment 18 is optically decoupled from ad-

jacent segments 18 by optical interfaces 16.

This functionality, which can also be called the multi-quadrant
effect, can be obtained with any random geometry of a transpar-
ent casing part 14. For example, fig. 10 shows a design of an
inventive device 10, in which the transparent casing parts 14
are provided laterally and terminally on a plug insert 42 as
part of a plug casing 46. The laterally provided, transparent
casing parts 14 can once again be subdivided into several, in
particular n = 2 and n = 4 segments 18. This fundamentally per-
mits the same functionality, i.e. the same multi-gquadrant ef-
fect, 1f suitable colours are used, as in the embodiment de-
scribed relative to fig. 9. Here again a quasi-all-round visi-
bility is obtained. Here again a printed circuit board 22 is

used for holding the lighting elements and for providing an op-



ent casing part 14. For exanple, fig. 10 shows a

design of an inventive device 10, in which the

transparent casing parts 14 ,are provided |aterally

and termnally on a plug insert 42 as part of a plug

casing 46. The laterally provided, transparent casing
ticpartistk4reas. opgeh &g@ld}rm sihdibel dedairni,odsevaialisiad by

particular n = 2 and n 4 segnments 18. This
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purgggég (PCB) can be used as a support for the lighting

el enents. To obtain the quasi-all- round visibility,

the lighting elenents e.g. LEDs can in each case
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termination.

Further embodiments and use possibilities of the inventive de-

vice 10 are illustrated in figs. 11 to 14.

Figs. 11 and 12 in each case show a forked sensor casing 34. In
the example of fig. 11 to the upper fork end 36 ig fitted a
transparent casing part or end termination 14, which is once
again subdivided by optical interfaces 16 into altogether n = 4
segments 18. In each of the segments 18 are provided lighting
elements 20 placed on a printed circuit board 22, which serves
in the above-described manner as an optical interface. The ver-
tical separating plane is formed either by independently and
additionally introduced separating planes or by non-transparent
webs (e.g. insert parts) in the plastic moulding, which consti-

tutes the transparent casing part or end termination 14. It is



Furt her enbodi nents and use possibilities of the

inventive de- vice 10 are illustrated in figs. 11 to

14. Figs. 11 and 12 in each gase show a forked sensor

casing 34. In the exanple of fig. 11 to the upper

fork end 36 is fitted a transparent casing part or
obwemdisler mlisat pbopsillewho chrosidmnce cagasposdhdiyvidetndypart

optical .interfaces 16_into altogether n = 4 segnments
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bote] enent $120-Bkaced on a printed circuit board 22,

whi ch serves in the above-described manner as an

optical interface. The ver- tical separating plane is
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forked_sensor casij 34 is transparent. Once again .
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also in the case of forked barriers the invention
Lo peagscet bern @xcelednt-rguadi vakblibiound. visibility.
Fig. 13 shows an enbodi nent of an inventive device 10
i n whi ch,
Fig. 13 shows an embodiment of an inventive device 10 in which,

apart from a rotary connecting piece 58, the entire, substan-
tially cubic sensor casing 34 is transparent, i.e. is con-
structed as a transparent casing part 14. Once again the sepa-
ration of the individual segments 18 takes place by introduced
optical, non-transparent separating planes (insert part in the
plastic casing or metal partition soldered firmly to the
printed circuit board, or plastics part clicked onto the
printed circuit board) 16 and once again the separating plane
16 can be constituted by a printed circuit board 22. This
brings about a subdivision into n = 8 cubic segments and op-
tionally n = 2 segments can be discarded for sensor retention.
Here again preferably the lighting elements 20 are constituted
by light emitting diodes (LEDs, SMD-LEDs) as a result of the
inexpensive installation. Optionally the cubic sensor casing 34

need only be partly transparent. The embodiment of fig. 13 has



apart froma rotary connecting piece 58, the entire,

substan- tially cubic sensor casing 34 is transparent,

i.e. is con- structed as a tfransparent casing part 14,

Once again the sepa- ration of the individual segnents

18 takes place by introduced optical, non-transparent
sisepgatdlilnglphaneseghases t1Pafdd ighridle fapkast hCe 881 fhment

or, metal partition soldered firmy to the printed
ATy TB65Fd, COFrpPRREd g bal lcPodkegnsnt 6ashegs can be
sudiknted circuit board) 16 and once again the

separating plane 16 can be constituted by a printed

circuit board 22. This brings about a subdi vision
A Lntﬁgn = 8 cubic sggnents and op- tionally n =2 ,
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ment . are illum nated. Correspondingly al

Fin%i&%oﬁéﬂ- chbi TR AT IsEamplsdPdi dedingest hge dleeigiteri, in
Whi\%,hﬁ Qflet Bieal? rfEerHasqfngf ;p%‘rt]@él' §8398M%£@a1’8gd gfo#%entral
'S h nment's arel1im

ere it clear to se at the seg

plaried ¢v & heylinsideasd desisby theisepas at ege pllanesralGparent
casgﬁe | at - {fr.bein .c%gftituted by circuit board 23 in
P ehscts Ty G, i PAosRotis s 6 Do Var

ea
prihb¥@ntiveutdewza-dl @2 2’ twhi 6Pribhel t{anspad&nts CasiRGe-
art 14 is constructed for central placing on a

Spog‘%ﬁlw i T Ay SieVsEicadasengog4vitere + e seamypar emn be
i 1 ' i vi ' = ts 18.b
ForgLnh e SUNLALAED LLGED 58 SepTROLE A0

tend$. a Corg ezhes pondindghy aaisybf ndhé cadnsens@is Md 34N ande
formed, in which the transparent

segnents can be
aga%%gﬁﬁgl6g}ﬁhf4sgﬁ@§n5§aﬂﬁ gutains at least one light emit-

ting diode as lighting element 20. As a function of require-
ments, the central casing part need only be partly transparent.
In an extreme case, the entire cylindrical sensor casing can
also be made transparent, so that it can light up in its en-
tirety and, as a function of the segmentation, in n-segments.
The elongated side of the sensor casing can advantageocusly be

polygonal, particularly quadrangular.

The invention provides a device for the optical display of
switching states of a switching device or sensor, which is in
particular suitable for all cylindrical sensors with one or
more switching displays. By appropriate application of the con-
cept a quasi-all-round visibility of the display can be ob-
tained. Using the device according to the invention it is also
easy to implement more complex applications, in which the user

wishes to communicate with the sensor via LEDs. Advantageously,
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tends along the cylinder axis of the sensor casing 34.

Once again each of the segnents 18 contains at |east

one light emt- ting diode as |lighting elenment 20. As

a function of require- nents, the central casing part

need only be partly transparent. |In an extrenme case,
thet Heveénti aecoydlimglricalhsens@entdas ngnbanes atis® 46 -nmeded

. transparept, so_that it can light up,in its en- tiret
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advantageously be polygonal, particularly
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di spl ays. By appropriate application of the con- cept
no yaguast t@ring cundiadimicistiecy faF -t he di spl ay can be ob-

tai ned. Using the device according to the invention it

is also easy to inplenent nore conplex applications,

in which the user w shes to communicate with the

sensor via LEDs. Advantageously, 29 the device

according to the invention conbines the all-round

visibility of the displays with the nultiplicity of

di splays of switching states and information which it

is wished to display. The inventive device is

emnently suitable for sensors with plugs and with

di rect outgoing cable. The use possibilities of the

present invention are very broad, because the device

isin no way switching principle-specific. 30 CLAIM

1. Sensor with a device for the optical display of n

swtching states of the sensor, the device for the

optical display of n switching states including:



a sensor casing and a plurality of different col oured
lighting devices for the optical display of the
information to be transmitted, each |I|ighting device
having at | east one lighting el enent, wherein a
transparent casing part is provided as part of the

sensor casing for receiving the lighting el enents,

for avoiding optical crosstalk in the case of

simul taneously active |ightdhg el enents, the

transparent casing part is subdivided by optica

icheresf aces into segnents in which the [|ighting

el enents are received and the transparent casing part
with the segments and |lighting devices is so

donst PERICEd VAN polsivi¢oned tthat ogtheal | ghpifig ofdeVisa@shing
are visiddkeobyna HsRL-from g@.&r&eaz_émw %@9'5 vgitgllag a. .
pol ar jangl e range. 2. Sensor according t _cfalnli
wherern 1 n the cade "6t 4% east one | ighting device a

pl ur af ieysof caiinghdriang el enents sel ected fromthe

gr oupa Cﬁn&ia$Iﬂ.yngofOfdilfifgmnt. %llg\ﬁegnqi#%ggg i(?\?s]veircgls n f%lhethe

provigqgta3.¢§epsor according to cl ai
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part .whreipensor according to claiml1l, wherein 31 0

t he quﬂthg rdrclevices are placed on a printed circuit

boar d” and “'€aR" be™artanyed A B Tédroras waparef |le mensor

one aR6ttefor meorideng the iighuihgnateeedd,i ghti ng

Segrnﬂ@k-avoiding optical crosstalk in the case of simultaneously
active lighting elements, the transparent casing part is
subdivided by optical interfaces into segments in which the
lighting elements are received and
the transparent casing part with the segments and lighting
devices is so constructed and positioned that the lighting
devices are visible by a user from each azimuth angle within a

polar angle range.

2. Sensor according to claim 1,
wherein
in the case of at least one lighting device a plurality of
lighting elements selected from the group consisting of light

bulbs and LEDs, is provided.

3. Sensor according to claim 2,
wherein
the lighting elements belonging to one lighting device are

placed on opposing sides of the transparent casing part.

Sensor according to claim 1,

wherein



- T

5. Sensor according to claim], wherein the
transparent casing part is constructed for term nal.

or central installation on a casing selected fromthe
group of casings consisting of cylindrical, round and
pol ygonal casings. 6. Sensor according to claima1,
wherein the lighting devices are visible to the user
fromany azimuth direction in a polar angle range

bet ween 20 and 180. 7. SensoBlaccording to claiml,
wherein the optical interfaces are forned by one or a

pl ur .a|tihléyli@f'ltid.gn.td@‘;ifcége@fes%_h@é\etjegn fr %@Mt‘%ﬁ glrrgﬁl% board and
consi sting ggnprlnted circuit hoards, planar shaped
separ ations. I Meet P pArtd And cPeel 8° cgapggEher in order

accor dpngltpirgtaianldght imherenanta printed circuit board
equi pped with lighting elenents can be slid into the

%entrghk% orc}eéninaII¥ posi tioned transparent casing
part. “9.°°SetsSF “aCcot it to claim 1, wherein an

out er vhereénof the transparent casing part is at |east

part!| yne r@ﬁé@%ﬁ%@ltt @aéir}].%r %@%@ Ilé gggns%ggﬁtegr ifgg' tél'rom'in 1 or
Sensor_acc rdlng%to‘cla|n11, wherei n the transparen

casi ng~part ¥ at %St “pat t F3PIEDI Bt FravoikP group of

vi ewi Apinasicdesitsiensensonin@calll roSRNsSOr paGeosdi Bgsihgs.
claim1l1, wherein
6. Sensor according to claim 1,

wherein

the lighting devices are visible to the user from any azimuth

direction in a polar angle range between 20 and 180°.

7. Sensor according to claim 1,
wherein
the optical interfaces are formed by one or a plurality of
interfaces selected from the group consisting of printed circuit
boards, planar shaped separations, insert parts and cables.

8. Sensor according to claim 4,
wherein
a printed circuit board equipped with lighting elements can be
slid into the centrally or terminally positioned transparent

casing part.

9. Sensor according to claim 1,
wherein
an outer face of the transparent casing part is at least partly

roughened to increase light scattering.

10. Sensor according to claim 1,
wherein
the transparent casing part is at least partly coloured to avoid

viewing inside the sensor.



the transparent casing part is constructed as part of

a joystick. 12. Sensor according to claiml, wherein
for increasing |ight scattering Iight scattering

pigments are input in a surface-distributed manner

at least zonally, into the material of the

transparent casing part. 13. Sensor according to claim

1, wherein for inproved |eading out of the light, the
interior of the transparent3¢asiong part is at |east
partly silvered. 14. Sensor according to claima1,

Wier eiSentdreatdqghine b sSkon 1angl e for a segnment can be
limtede¥, cavities introduced in clearly defined
manner_into the transparent casing part. 15. Sensor
accor df'hg TP ERAFTH 1595 erelh the corsrspardents Casitngf  a
part Hagstacplurality of cable bushings wth an
insertion bevel as a cable insertion which is
constructed as part of an optical interface. 16.

Sensor HEE ot WPRY ot tlcaiim 1, wherein the transparent
casi nghgxatit i s constructed as a tubular plug insert.

17. S r C [ oclaiml1, wherein 33 0 the
transggfgﬁfg%ﬁgﬁggﬂggﬁts%gégﬁﬁgtFb@?e&cégxﬁl%bﬁﬁﬁ@¥ms are
end f%ﬁqﬁ Rat § offirface-distributed manner, at least zonally, into

the material of the transparent casing part.

13. Sensor according to claim 1,
wherein
for improved leading out of the light, the interior of the

transparent casing part is at least partly silvered.

14. Sensor according to claim 1,
wherein
the light emission angle for a segment can be limited by
cavities introduced in clearly defined manner into the

transparent casing part.

15. Sensor according to claim 1,
wherein
the transparent casing part has a plurality of cable bushings
with an insertion bevel as a cable insertion which is

constructed as part of an optical interface.

16. Sensor according to claim 1,
wherein
the transparent casing part is constructed as a tubular plug

insert.

17. Sensor according to claim 1,

wherein



A. Sensor according to claim1, wherein the sensor
casing is forked. 19. Sensor according to claim 18,
wherein the transparent casing part is provided on one

or

both fork ends. 20. Sensor according to claima1,

wherein the transparent casing part forns the sensor
casing. 21. Sensor according to claim1, wherein
further optical interfaces are fornmed into the sensor
by casting resin. 22. Sensop3accoprding to claiml1,
wherein the n segnents are filled wwth a sealing or
cast i nge corpopmtnt 23sin5ense ACCRMNINGLP &l al M tpact cng
wher eicp,ii,0: gL, | east one of the n segments is provided
a plurality of differently coloured |ighting devices.
24. Sensor according to claim1, wherein at |east one
8B. t heesegnenbsding coORSLIUEt ed as an opti cal

i nterfage;for an external conputer neans. 25. Sensor
according to claim1, 34 a7 wherein for the clearly
def i nEY PPYHE EF4RSiss§pwdf r om one segment into

anot her segnent, the transparent casing part has at

h@ﬁStSéHggr according to claim 18,

20.

21,

22.

23.

24.

25.

wherein

the transparent casing part is provided on one or both fork

ends.

Sensor according to claim 1,

wherein

the transparent casing part forms the sensor casing.

Sensor according to claim 1,

wherein

further optical interfaces are formed into the sensor by casting

resin.

Sensor according to claim 1,

wherein

the n segments are filled with a sealing or casting compound.

Sensor according to claim 1,

wherein

in at least one of the n segments is provided a plurality of

differently coloured lighting devices.

Sensor according to claim 1,

wherein

at least one of the segments is constructed as an optical

interface for an external computer means.

Sensor according to claim 1,



optical bridge which to a limted extent overcoupl es
the light. 26. Sensor according to claim1l1, wherein
the sensor is constructed as a sensor selected from
the group consisting of inductive, optical, _
capacitive, ultrasonic, mcrowave, tenperature, fil
level, infrared, ultraviolet, pressure, flow sensors,
position sensors, proximty switches and electrica
swi tching devices. 27. Senso?4acabrd|ng to claim1,
wherein the transparent casing part is constructed for
use i mnkaptior vehicles as part of a hand brake Iever,

a gearsoshipft cle%\_/?}r ’deglnew ﬂ%g rter%HsmlsQ n {eo\{neorﬁ secnme £ _into
direction indicator |ever, a control "Bution ar
condi t F%ﬁheﬁgs§%ﬁﬁPEﬂnth§ 187 <4d] EstiReneartbhes orf, laast one
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Sensor according to claim 26, wherein the sensor is a
andard sensor for the automation technol ogy. 29.
énsof SHCE ot WAy "Po T IcAR 1 26, wherein the sensor
casi nghdr@sna cylindrical shape and wherein a

transpad ents£asis ngorPserEcée% RS ov'sgeggoratseg)octtgdt rornrll rt‘k?‘(l group

ends of the sensor casing
consisting of 1nduct1ve, optical, capacitive, ultrasonic,

microwave, temperature, fill level, infrared, ultraviolet,
pressure, flow sensors, position sensors, proximity switches and

electrical switching devices.

27. Sensor according to claim 1,
wherein
the transparent casing part is constructed for use in motor
vehicles as part of a hand brake lever, a gear shift lever, a
windscreen wiper lever, a direction indicator lever, a control
button of an air conditioning system, a mirror adjustment

button, a window regulator button or a sliding roof button.

28. Sensor according to claim 26,
wherein

the sensor is a standard sensor for the automation technology.

29. Sensor according to claim 26,
wherein
the sensor casing has a cylindrical shape and
wherein a transparent casing part is provided at both terminal

ends of the sensor casing.



