PCT/ EP2004/ 010486 PEPPERL + FUCHS DEVI CE FOR THE
OPTI CAL DI SPLAY OF N SW TCHI NG STATES The i nventi on
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
with 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
PCT /(RRA s’ Ol0dévi rtual |y all spatial directions, it
PEPkRIKest HiE81SOf a casing for receiving an el ectri cal
swi tching device 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
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nmetal sl eeves or casings or which are encapsul ated in
some other way, wuse is frequently nmade of a l|ighting
neans in the formof a bulb or light emtting diode,
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,states. The aimis to provide a very good visibility
Sw2 tfhimge sficdisaps Anspibrbinagl geal¢e tdr eenvac @caveding to
the gégmﬁgpcﬁrgggggl§rises here that such displ ays
ppear Wt very poor illum nation. Casings for
receiving electrical swtching devices or sensors,
whi ch have di splay_devices for _displaying different
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or fungtirerally 6ok Eest rOPefRs %Pﬁibéﬁ éﬂ%?fﬁye%%rkﬁe informa-
circuit, electric swtching device or sen-
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
sleeveg or casings or which are encapsulated in some other way,
use is frequéntly made of a lighting meansg in the form of a
bulb or light emitting diode, particularly a SMD-LED, for the
display of switching states. The azim is to provide a very good

visibility of the displays in preferably all three space axes.




sor are e.g. known from DE 202 17 773 Ul. DE 195 12
915 C1 discloses an electrical connecting el enent,
such as e.g. a plug or coupld ng, where for inproving
the visi- bility of a Iuntnaire a device for

f t t e nalrei

£

OLeEE LS RIS s Y Bt Yablca L AR Todee wien
verprosdm iylemitegciicon  the formof a nultistorey car

park sensor, in which the top and bottomparts of a
casing can be rotated agai nst one another so that, if
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into a transparent casin art. The object of the
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af orenenti oned type with |nproved visibility of the
optical display, also in daylight, together with
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nf.ormation. According to_the invention this
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devel opnments formthe subject matter of” subclains.

Y SR gevingd st isheravéfedentioned type is, according to

the in- vention, further devel oped in that for

recei ving the Iighting el enents a transparent casing
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subdij vi ded hy optical interfaces into segnments to
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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 diffexent 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

segnents and lighting devices that the latter are

visible for a user from each azinmuth angle within a

I : T n t .of an el ectrjcal .
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di spl ays swtching states, e.g. of a transistor stage,

of random el ectrical and/or electronic equi pnent. The
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t hat t he tranﬁpar- ent. casing part, K which can al so be
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spatial 4 direction for the user and in particul ar
within a use area. This makes it possible to achieve
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The first essential idea of the invention is to construct in
Cransparent 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 dig-
playing different electrical switching states of the electrical
switching device or gensor 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 creosstalk is avoided.

A further essential idea of the invention is that the transpar-
ent casing part, which can also be in the form of & 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




segnentation the display or lighting devices are

simul taneously visible fromany spatial direction. In
particular, due to the tranrsparent end term nation
projecting froma sensor end the dead zone of the
visi bl e solid angle can.be kept smaller than 20. In a
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Furthermore, the inventive arrangement and subdivigion 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.q.
possible with two lighting devices and independently of the
geometrical positioning thereof to display and transmit a 2 bit

information.



material. In a specific case use can be nade of
transparent casting resin, because this leads to the
best coupling. The display devices are in particul ar
constructed as punctiform |ighting devices, which can
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the operator. It is e.g. possible to read out sensor
i nformati on and the operator can carry out a | ow
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according to the invention also permts a very goo
are adequate. However, 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 senscrs 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 senscr casings.




quasi -all-round visibility of the individua
differently or identically coloured |ighting neans at
the same tine, particu- larléy laterally and behind the
sensor and, although to sonme ex- tent conceal ed by the
unav.ol dab| e ad zone,of ,the sensor, fram. the fro
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part. A further inprovenent to recognition and
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the transparent casing part ‘are constructed in planar
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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-gspatially 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



means can |ight up simultaneously and/or in planar
and/ or pla- nar-spatial manner w thout influencing one
anot her. The device according to the invention can be
i nplenmented in a very cost-effective way and can be
ticularly easilly in- stalled. Preferably the . .
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freedom exi sts when specifically constructing the
stakleghsparent casing part. Thus, the transparent casing
part for the casing of the swtching de- vice or
sensor can e.g. be given a substantially cylindrical,
Prefearuioly pdley gdnalingpaft todl aiby1 4L BAMA@BI Ofe. the trans-
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technology is emnently suitable for sensors
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, f£ill 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 ig pos-
sible to achieve a quasi-all-round visibility of the displays.
With this display type it is alsc possible to very simply and
cost effectively implement more complex uses, where the user

wishes to communicate with the sensor via light emitting di-



with plugs and with a direct cable run, but also for
W reless sensors. Basically, the use potential of the
invention is very significdnt, because the concept is
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to the transparent casing part or transparent end
termnation, it is e.g. possible to provide |ocking
In é“%g¥¥€cﬁfé¥T? ﬁ%eferred further development c¢f 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 advantagecus development in this connection, a
printed circuit board eguipped 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.




Thus, for installation purposes, a rigid or flexible
printed circuit board which can be equipped with
lighting neans, i.e. SMD-LEDs or conventional I|ight
bul bs, is slid into the trans- parent body at t he ends
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the visibility of the lighting devices is brought

about if an outer face of the transparent casing part
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terfagfagspotitdnnotheherbngbérentn bepit e of the sealing
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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 compcund, in addition to the roughened



10 surfaces and m xing of different plastics,
pi gnents, e.g. pearling gloss pignents can be
introduced into the plasticl®Use can e.g. be nmde of
Irodin Pearlescent. In addition, the trans- parent
1haj re, ...e the transparent body or_end
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The. caup- ling in of light then takes place vig the
casq roa%segﬁfﬁj&‘?tte@a?ieﬁlgc’orﬁaﬁggbgflﬁe%%ui’ hjen%ésﬁterarf%(,gévgﬁda bet -
ter tdees i@ I or. CORtlcN@enthe €81 S5t ok Chanashaldesti cs of

the lighting devices can also be infldenced by
cavities introduced in a clearly defined man- ner into

I r r ent i r{..JThis .can in r.ticular

o é%é%% %ﬁe il%ﬁ% g%%sg? ﬁ%a%% %t?%fb%ﬁ%:§%§ﬁ§ﬁ€:e%ﬁ@ent and

condlewi ceiatddititngct ehtheut BY@a] i tife | SntparidC Wrakhy trans-
suitable for equi pnent and sensors with connectors
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With sensors. As a result of the enca ation an
wallJilfstinsieon tle thseanifecet eud| tightmiguamt idoading.ti ng t he

l'ight energy, the inventive de- vice is also emnently

suitable for uses in explosion-protected sectors. In

The pmefericed ctevakepreBt$cof of hend MveHd O & ices can also
transparent cas- ing part is constructed as part of a
be gddgmcesds by cavikicaninrrogared cit & dlgarly defined man-

L ARS RYL o nbiBYLAL PLUG,] - i ehgan, 330408
ner ‘1 e n : .
pl ugged onto tﬁe correspon%?%%%é s aﬁ% Casin ag?égvéar
limignd/ler ldgitbempassed thgbaghosaim: casimgits! eeve. This
construc

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 encapsuiation and the diffusion of the emif-
ted light quantity limiting the light energy, the inventive de-
vice is also eminently suitable for uses in explosion-protected

gsectors.

In preferred developments of the inventicn 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
alsc be plugged onto the correspondingly shaped casing sleeve

and/or can be passed through said casing sleeve. This construc-




11 tion in the same way as a transparent casing part
constructed as a conpact end term nation allows full

all-round visibility, i.e.th =1, provided that it is
only necessary to display two switching states at
di fferent tines. particul arly conpact constructlon

tlon drpdiis &S F"’aﬁ’hé"st PahSNPRRERRL CHRT Y ittt KFasissrected

as lcdietCable t@%ﬂh39§on\’\ﬂl]?8w§afhli‘ a1Pardd i afrls%lllty,
designed as part of an optical interface. The nunb

i.eand <dsi Grofidede thabl és d%c@l@lyem@cmammt@eshts@éay two
wit B %&,%%% %%bgh%kgggloogl&ge segnents. The device

acco 0 the Tinven n-1's"3al so emnently suit-
able for use in forked casings, in which the

trans arent casin part or transparent end
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egs. However, variants are a possi bl e 1™ mhlch
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el STER O PR KN ERR LSS THGe T O KB e the mum-
ber S81tBGulRHESHRG onS cSUbBEaBkg@khysi dentical with the
transparent casing part. The interfaces of the casing,
printed circuit boards and connecting el ements in the

2 ' n u rmet tio
rhe R addhrdliy CONPhEELYOR 1 BRI Lahed SRR Ol e -
ablalfsor iudeo ion€omketivoaslngspr n sdgimntihed ntreegertcsr. casing
The optical interfaces, which can al so be call ed
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both ricer¥ dests.- N@Wﬁﬁ'@pfeagéalmmear@famsqdmauhheesnf which to
R
rierdd) pard isculsar dBfEQEEBEEd ol W@bletely 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 ccloured

lighting devices. These can be arranged in parallel or in row



i ghting devices. These can be arranged in parallel or
inrow 12 formin one of the sensor axes, particularly
in the case of po- lygonal #%ensors also on a printed
circuit board, so that for certain display nodes
everahﬁ(§g nts _can_|i 9§%3|nulta e-
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arti arly appropriate for one or nore se€
be in the formof an optical interface for an externa
uter . neans, artlcularl¥%an IR or WV interface
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be mwitlghifignded ee peEithd iAtSOrfcd ah0-a5%:8etal computer
conmuni cation with other peripherals, apart from
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sel ves .active. col o
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anot her segnen can
apanttr ansparsent-e dikepdbaye, such as e.g. casing centre,
plug part or end term nation, has at |east one

speci al ly shaped, optical bridge fromone segnent into
For @@l n 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-
gelves active. However, colour mixing must be prevented if the
lighting devices of adjacent segments are simultanecusly ac-
tive. This functicnality, 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 i1f 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 axe 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-




jacent segnent. In such a device the optica
interfaces are in- terconnected via the wall of the
transparent lumnaire, withi®dr wthout casting. The
transparent lumnaire ensures a transm s- sion of part

: the |light of one segnent into_the other, par
cicflatlie Ad e sEETeRE BanPtov i e 1 THAY () rite simul-
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of the n- segnent di splay accord- ing to the invention
S CANERUSHY i3 & -not or vehicl e sector and in

consuner technology. In the car sector in genera

terms the principle of the n- segment display can be
Advanﬁﬁ9a0u31qﬁﬂwmqsﬁﬁaﬁlédWaﬁtagetm@rn+$ﬂgmqpﬁldmspﬂaWyaccord—
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in dﬁﬁﬁumgyitedﬁmmﬂog@ function dlsplay and/or also a
simple illumnation or [lighting function. Besides, in

all applications an end cap or cover, i.e. the

: . i ce. can
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., Specifically . in the dashboard, area, the . '
vice, can be designed in a pale milky transparent i.e. white
shade, or as a so-called smcked 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 iavention
can also be used for displacing the flood of information from
the cockpit of the motcor 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



driver is only supplied wth the nost inportant
information and can therefore better concentrate on
the traffic. There is also & concentrati on of the

vi sual perceptive faculty and haptic perceptive
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. . hand brake syste S functigon contyol. Wth such
wiaf o HRNE FRPEREAGFFos Sk O dPH i aiapan the case
of FPravivdechinaolislgncaddl &tonal soptd altSynGldee ardLae hand
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hand inctkieomyaitegeas- abduné et | @mtsdcat.e, i.e. the
satisfactory or unsatisfactory

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 diocdes or other

iighting meansg, also in the dark.



function, can also take place in the upper, normally
sonewhat thickened end piece of the generally
cylindrical gear lever. In 1spite of this, in the top
portion can appear an enblem of the vehicle brand or

f t di t b cle . brand
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Further use
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direction indi- cator-lever and in general "for
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vicinity of the steering wheel. Wth a cylindrically
shaped direction indicator |ever, which is generally

Furtiest tisenetstabtibeth ekt oof thhedstves iagomiEel, tanthk- inven-

. _lum nati_on c%h take place at the end and/or_.in the
tloqxﬁﬂﬁqg @9; e 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 positicned 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



that in darkness the driver is inforned as to whet her
or in what direction the indicator is set. It is
possi bl e to estab- |ish onel€ol our for the present
travel direction, e.g. green for right and red for
eft, or si to illum e aright- Ieft arrow
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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 ocutside 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 contrcl 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 wvehicle driver, even in darkness, immediately



Further uses exist in the field of mrror adjustnent,
the wi n- dow regul ator and sliding roof. Nowadays
outside mrrors are normal |l ¥7adjusted with the aid of
an in particular cylindrical button in the vehicle

interiogr.  This button is advantageously illum nated,
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makes it 'possible to control a di- rectional arrow for
the mirror adjustnent direction in such a way that
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correctly closed, e.g. through a green illum nation
e.g oftizlmaigteguiraror LBumtinat ion whetherlave: wiutdow.i s
still open, e.g. through a red illum nation of the

| ever button. Finally, in the case of a sliding roof
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button.” Here again the state of door = | ocking, i.e.
for | ek epamedunCacwegousaftdecdi spl ayed with the aid of
di fferent coloured lighting el enents. Application
possibilities for the inventive device also exist in
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torcy-
exiggg fo%la 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 wvehicles 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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cas esu f_the inventive n: nent,_, .
orngf ik 1§ Ml Tvenl il Rev T atit ot pip Mg dh g with =
joy§t£bkrﬁﬁbdﬂfdMﬂddmpukbrl§aﬂ€é¢|¥ aecessgty ddhdiffer sector,

different col- oured |I%htln nmeans, e.g. light

but &% $Q | 1y AN ictdSand -6nl ERE BheECTaiE Ue@MorPup Mo Hhswcom-
h 19 h C S
pucd L e A RSt IR P el 2000 Al <o e
invéitissn UsEs: fument hen beephirvecdesrte existtively informed
C nnectlon th a oystick,used for conputer ganes

viaithe JoYithie 5eBPOr 15 BUFI R YEET g itgmisparent

cas in§ pafﬂf Gl rtﬁfeafdev(i%%t r Qbou{: Nat H@l@%dé’%ﬁrnﬁ_’%ﬁ%tlons
sector, with the aid of the device according to the

For | gnameieon,a trhaei usehtéag béetoant:l cah aihyl effeectiiive'y and

[ d t d
corhfiPHIEGa) 3 I JOuSELE0 "L these B0 L ppsidhaned.,
our mubdibintde ofs |aife0bmsatibue$y afeb gxespbE:. a red

lighting el ement can indicate "fire" and
correspondingly a green lighting elenent "no fire".

Apaf%r¥¥oﬁxﬂhe‘ﬁﬁhéﬁﬁg¥ patiens aRe QQYé@%Sééi%%ﬁ?% sector is

possible. Apart fromthe cobnsumer se
par@%ﬁmﬁquxﬂxmanntagéctEprlsxapaiEtcumatmq dagrortfantrankEoron -

xa in_the c ane_con- trols it is easy to
Eroshob V\?r?et%ae% tfve S %‘Pﬁ'ng eg Fﬁagﬁﬁgcﬁarb? esetl eyt ihgreset
pivéeige @ngheihehadRresebrkoad 16abel fhexspedadedie The

obvi ous prerequisite is that corresponding sensors are

ObViQHE RIS AL tes Lab Fhaki ATERereRiEVAMeTILE Aus tive
Stafﬁg&ﬁfgg nyshi% QEE %@igbaﬁ@ @%{arecent aircraft

ypes 1 nvol ves a unctions of a
systentcan be dlsplayed to the pilot by the red
In G2 WD A IR 2EMLLLRNST PRLSN  OYR SR N verare
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 inventiocn.

Fig. 2 A diagrammatic sectional view of a second embodiment

of the device according te the invention.

Fig. 3 A diagrammatic sectional view of another embodiment

of the invention.



Fig

Fig

Fig

Fig

Fig.

Fig.

Fig.

'S&t I OI‘%

The invention is described in greater detai
hereinafter rela- tive to the attached di agrammati c
drawi ngs, wherein show Figi?1l A diagrammtic
sectional view of a first enbodinent of the device
accordln%_to t he invention. 2 A d| granmati c

Rﬂgg\%“‘ﬁ‘ﬁtécsBEBﬂBe‘é% iRt Ofofnqibicge pripgdiment

accor digyg the tda%lbevse&anln |y Ghd SRRt i C
sectional view of another enbodi nent of the invention.

19 Fig. 4 A dlagrannatlc per spective part of anot her

.e@pOdlgz &. grmma% gegggg%gggfrdlqg t§ th Inven I gment

Fi'g. 5 anmatcosect onal Vi ew of™ ang% el

enbodi mEnt-hef ihkenthwanti on. Fig. 6 A diagrammtic
sectional view of another enbodi nent of the invention.
Fig. 7 A diagranmatic perspective view of a partia
Stage i qitheaRiadyet Lony pholhe dsyice ARG Aerbaiment
the inven ron. Fig. dn agranmmati1 c secti onal

of anotdferrhenbodenentnof the invention. Fig. 9 A

di agrammati c perspective partial view of another

enbodi ment of the invention. Fig. 10 A diagranmatic

per speat ld\i%g\fhﬁl\/fﬂ!aeﬁcaﬁékgﬁécﬁf@@dhr@mof Qf Jh@ial stage in
i nvention 11 D agrammati c perspective views of
furt heﬁW@%ﬁé’ﬁﬂ@n 6 the oftevine ianamdiog th ghelinmen
dlagraqqﬁhlc view of a prior art display device. Fig.

16 A further cross-sectional view of the enbodi nent of
fig. 8 Fig. 17 A diagrammtic perspective view of

anot her. enbodi nent
8 A diagrammatic sectional view of another embodiment

of the invention.

9 A diagrammatic perspective partial view of ancther

embodiment of the invention.

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.

Fig.

Fig.

Fig.

15 A diagrammatic view of a prior art display device.

15 A further cross-sectional view of the embcediment of

fig. 8.

17 A diagrammatic perspective view of another embodiment

of the invention.

18 A partial view of the device shown in fig. 13.




of the invention. Fig. 18 A partial view of the device
shown in fig. 13. 20 A prior art display device 10 is
shown diagranmatically in f#g. 15. Such a ful
display is e.g. described in DE 195 12 915 C1 and
essentiall.y conprises a segnent 18 in which can._e.g.

A pSY Grt SR p LAV AP YO o © LEIR A ARG 1GAL LY in Eig.

15. isjddﬂﬁan&‘&jl!lgd@bgmgt% Eigs. ddsd®iednd He 195 12 915 1
di agrammatical | y show exanpl es of devices 10

and gEsedileg livo CORNPTILARENR | DpoMERfu| V&l Entvitoperents Jar be lo-

| ve : r enge. n ral s in-the.draw ngs

cargd R 9 Be BT o PR LR RA e TR EB R 1 ements.
each case a transparent casing part or end

., termnation 14, which is subdj- vided into_two, three,
F1gg.odr Qﬂ'3naQQgﬁénééaEVa@ﬁ%t%ﬁa¥%ﬁeﬁQﬂﬂi@XQﬂﬂlﬁSnpérﬁ§Eé§eS
10 abRdriHNe ORhECRhvERPAEARL | BG. PIANSS: mpHiRnts are given

transparent casing parts 14 Shown di agra tically i A
the gamseciferancei swnenal&sgén tthe odBvanysl6 can in
particul ar be con- struction for termnal fitting on a
cylindrical, polygonal plug or cable casing 46, as is
Accdddivsf kat @thel Ankkdtidnf othanaentbd £rro MARL 11N WichNcase a
out going cable. As is also shown in fig. 4, light .
LransRaReitg ReiSA§IoParE| DR fRd i herEEw T Ilcﬂoaﬁ*@(}c%n 1ghgubdi-

: t 18 be p 0 j irectio .
R G e e s P el e
cal haltferdpaes upstoeaimgf ophecal ansparperien pdasiesg spar t

14 and in the rear space of the end termna- tion up
to the optical boundary formed by the sensor, i.e. as
The QMR Rt Leak ngepdr2ones ant iy SRR IRLeLY 12040l B
addi - tion, the boundary of the dead zone is indicated
sectgprgrly owes0 in Thest r Aantpa? exnd cesi ¢r par tpakd icular be con-
di.agranmmat i_.cal |. h in fig. 4 Js also-.provided
StrG R dbTe BT AGs” 50008 9 RO er oavenpal Plug
or idle kestade46n aenjunciieacwhitdd fiQsEidd andd®: an end ter-

. Anot her. enbodi nent of a device 10 according to the
ningthwdhthigh oytgoing cakle. As is also shown 1n fig. 4, light

from lighting or illuminating deviceg 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 beundary 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 490.
The transparent casging part 14 diagrammatically shown in fig. 4
ig 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-



shown in diagrammatic sectional viewin figs. 8 and 16
and there the transparent casing part 14 is
subdivided into alto 21 getfier n = 6 segnents 18 with
the aid of optical interfaces 16, which can in

1{;ﬁhtlcular be printed circuit boards 22, e.
fageSuSPymShsRr LB eWlbh st aly Ofplté%iak}l é%@éﬁages 16,

wmdm Bachn %%r‘i:%u§§9”ﬁ@t1§r & &4.9qated Al lseagt Ang s

l'ighting élenent 20 as ghting devices 1
vaHUagequ$hgaﬁtaamEQBXberIcghplemﬂmytﬁhﬂ;uﬁl@d@@amd3|tEnnedch
oards. 2 The i el.enmen

printed circuit ti
of ik B PE eC LS PO PR (e B 0 Sl B, Brdrant 20
as M@mlslgf Hegyenk! y.znaﬂ@ Whiyel doW 1 0hReR iQfi1akede 1ight

i ghting el enments, such as LEDs, in automation

el titddkh S1GGFS POSLADPBES PherBintadh e oWilsi BoREy 88 .t he
particular illum - nating colour, in facing segnents
18 are provided lighting ele- ments 20 havi ng the sane
The ddlghiring £lemght Engo etaneidwe 2thanidadme the dddmfereakodsl -
are sinulta eousl con%rolled | argel y i nde- pendent

oursyt Hofe BEEBLrat PO (Fr EETYORIELE W0k PloRETdR M, hgeen or

red lligiHding ehemeAts 20,i5 ¥isidde tiQ the H8@hon! BebB8o1ogy.
variant shown in fig. 8, which 'can in particular

rel ate to a transparent centre or end part of a

To fﬁﬂfd%@"t a§§n§8ungu@£§ibt{¥%y égn%ﬂgdpgﬁ%g&ugagoé}agml—

nts 20 are apose pri

natizily c@lguronist aaeihng@@amtsS 1waax%p®tzioazlldl@@sutlgﬁelﬁ§ ele-
t he separatln% pl anes 50 in the examle fi 8is
MentH #gt ARtarBc PPy S3WBWRCI Y i ot T HeIhtiigg r:lgBFWgSaﬁO with

the %"a%{@lc%l'oﬂrm’@&%hﬁﬁlgﬁlﬁtﬂ@éﬁ elemEhs A0 3Le ge W‘y ﬁnde-

arranged in para in successionin‘aro
pendearidarh  thienbbseandt tombilitet¢toiomf dtEDsaspr eher alil yhe

er, nos f the . The printed circuit
lig ggﬁ%eﬁfmﬁpkﬁ ?ﬁglﬁuﬁh¥p%§ P?efbplocated

t hereon and whi ch can once agaln have dif- ferent

colours, is also constructed in such a way that it can
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 therecn and which can once again have dif-
ferent colours, is 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



be slid into the transparent casing part 14 in the
direction of arrow 56 for installation purposes. For
exanple, to the left on 22 ptinted circuit board 22
can be provided a red and a green light emtting

. di ode .and .to.the right a red and. el | ow i ght
P A o A8A e Gt PorP BT tihe it AharEnt BX8FAg
ligHardmit4 inics desskr addbyot fiee aetdal Pridit edhCiar Giliow light
_board 22 or by a ran- dom n-angul ar geonetrical shape
emi tdgst idleGeng Saoseghahi ali b . tiRritsrsracenyl €eséng part 14

1s SSEEEPPENSROLE Roe Nl e sy ox by o ran

dom ervaodjuTent gebukitgicZlt bRape ansparienit icrsiangepaehtidion.
can also be in the formof a part to be placed in the
centre. Cor- respondingly the lighting el enents 20 can

Fur@?elp%da%%ﬁ_ré%d ofeRevikak! ¥-o8-d11g Rrd nhRd il Leiih _bgeé dgia-
22, which is correspond- ingly constructed for SPI I ng
grami@toygi Wwhehoasi Ay page. 13.and 6 addition, |ighting
devi ces 20 can be arranged not only, as in fig. 7, on
the top surface, but also on the bottom surface of

In Hid neddGinfeti brbeagd 22chd Grd@wand{Olcddinpapakktels can
In the exanpl e of an inventive device 10 shown in fig.
alsg bg i $hey tpgit ef 8f Pkt ebd herMianad om dheacsehger Cor-

i+ f or, = C f ' I Y, _
e S B dneoe 368 et B0l b HE T B 8
trallegrenttdi€l ®riimtelectiranspapemtd caxsi nhigiarits térirespond-
.__ensured by a printed.circuit board .22 carrying the

g G U BARiEe. 301 IHEIWEITORE by % S B gL dsoTs
addilfi®n | ngfHAGekeRRBEs 90CERUM MRyl fHer eftiy, as in

~ colours, e.g. yel- low, green and red, which is

figj|1.usty &hed top sHefaref epentaldratawhity ibettiog sBrfppegof

- I ant 0 devel gpnent .t he . lighti
prlé§%§4§%£§$qésﬂpggglg% %ﬁoﬁmrg% ??%[Oﬁil%: Iﬁéﬂggranged
in parallel. A further optical separating plane 50 is
addition- ally provided, by the cable bushings 30, o
In Rﬂqnﬁ&ﬁgylﬁhgﬁ @ﬁréggﬁntlve 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 receiveg lighting elementg 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 develcopment 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.



an insertion bevel they introduce a further separating
plane (here air) into the transparent term nation. 23
Fig. 5 also diagrammaticall93illustrates the |ight
exit possi bilities through arrows 52. The Iight

. enmanat | fron1a I| | ement 20 can firstly pass
P10 15 G0l A LR RO b E IS UT TSNk S i Cpaoesi -
blllléleé/wﬂrﬁfbdgsl Ialrlrkssatsr gtzedTHa 21 SNt dfihia tOURy 3Tl rilghtlng
ig. 5. Inaddition, the Iight can be coupl ed out

elememtaIZ O efdredtiren Lynpasredi uasinty howat wesrds dﬂfrfcexgémthe
traﬁéﬁ aC_ td%$%€§n%%é Lrothﬁhgé L, in‘str%%éﬁ!ﬁi a continu-

Strate i he artows
ous ineF@asie ldight sscant eaingiend therefge caﬂTWeO\tQ)ubll%d out
VISIbI|Ity of, an illum nating, segnent 18, an out- side

by tRfak hefdaatdnsparept TEASIRgVHER 12 VTS ddrsand mefrac-
t1vd Oy eRedand 9pt meaﬁhsny ap £0| yri?m%rét%% by the bro-

transparent material. As a resu ese measures a
ken rﬂcltneel@:lrroeds Vhi2eWI'ng ihnteashel ighle- scdigrening kerds ehegefore

vent.ed., .A.furt t scatterin ri s
SIS APy 11 BRarTspat AT e BTy 1 gAE o -
sidSCat ted iHE ehemphsehh bheihgapsparenti £asddi@eRant yokougn-
end ter- mnation, not illustrated in the drawings. In

eneqrand\aitiageddy adé@ﬂ-@ﬁrt—ﬁg pbdiyhe st rRIRPF TR aﬂaterlal As
f.er abl e e I f.ac I
a r%xgls icgé? %elfs{jl_r ﬁ%gr%ﬁgev ast es??{@ PEL l% o Fhe inte-

opnen € exa
riof icgE the $drdats-ist pab&dntedf I §. fortHer brigig &b:@ljﬂteaﬁng

pti mum use of the |i emtted by the lighting_ .
ri o AT, ARUEIEYT BLEaat! PPREL T DA it ot ceadiapt

scaP@dtidf ArgndQViidednd EhaALPLPENC0aLd NI Rt or end ter-
Furthernore, in each segment” 18 of the tTansparent

mlﬂ@k&ﬂnm;q&ﬂtlllu$b§ﬁ©wﬁ in the. deawings ovined adicadelgpous

defi.ned |n raduce avi t throu h whi ch the
des S LIRS BT QMG8Ge COUIY BEoB2PRL LA LSy
mand faaiechdne tatakicef | ection, prOV|ded that t he

segnents are to appear smaller. By omtting the cavi-
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 fransparent 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-



ties a conplete segnent is fully illumnated. A |ight
scatter- ing and focussing can al so be brought about
using the light waveguide &ffect (LWs effect), if
within the edge of the end term nation, i.e. the

.t t in art 14, r hly the  sane optica
tion R RGO AR BT i LU | SRR TS 21,
proeifidd athdd ghtdtntembhet b1 ansPal S r &GRS eQJ%l'.'nt aotEo@Equed

termna 24 Lion takes place by neans of the light
sealggigplganpoond denssed, Ter bl detnd hadrimmoe coeplfélaéipg of

t r C r ' diLs
che (EIRRTAN Lagtifl Br ot Pbl o RIS ST RRRS R or
bondid hircasitthing rafispaeahtngdiesposindin tdeld:ED® df@rove the
. bonded in with transparent adhesive. In order tag ]
emlsﬁfﬁ?lb\%f tlﬁéihtenf’%ilSﬁlo]Pr’r@%% ,z%pﬂ% £O3‘%5Tﬁdd§’€s fograpgints

witHf Bt 3la1n0Wr RAENESan¥bhALA: Uhsypald, of the
transparent body 14. In @a diagramiatic perspective

view fig. 9 shows an enbodi rent of an inventive

devi ce 10, .i.n which the transparent casing part .14.is
T A P i RAFPGobh L o Hgl e mg 4ok, B0y GG od pen
of diheinidiMeRtd arvitBe1tr anspahedtt ©asi hehirddrehd icésinlg part
subdi vi ded by op- tical interfaces 16, in this exanple
14 IpRrai-dad terminaddynentd PIWY GRFEW &n Acservéng to the

: erreqqLo t . | Vi, S i =
imvgf S he] c2RaURTEAE SpOBid nal 14 s BN HED By op-
ticalerirgiar foyoplsi dat i ansthCabéesn3lle alrswo contalilbut € tostheents

separ.ati on of the segnents 18 and ar assed through. .
18, (b s FiLAGs P50 pF BUF SRdE 0 1 TG on TEevel SURAAVE -
siondGated d i handt hanspareRt aLtasivY Rardn k411 apbkepriate

plug casing 46. Practical tests with the coupling out
for grentaght apiPthcelhécaAbodirbat BF akeo igwdmibpéedévi che

indig, that_through th
sep Pl Mt P SRR AR i et B rapre

busttiesys 3@ preeridetiewfiabeihgethiton heachs case 1adkaeantin the
and facing spatial axis, part of the light is .
LrafGRHRr BBy PRECopEi ERFO LR casing 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
trangparent casing part 14 as a transparent luminaire, despite
the intérface 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 crosstaik is

largely reduced.

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

for displaying switching states and for communicating with an



23 (cf. fig. 6) if the in each case adjacent |ighting
means or elenments 20 are not active. This effect is
intensified by the conpletessealing or casting of the
segnents. However, if light- ing elenents in adjacent
.the interfaces

segnents 18 are_sinul tanegusly active, ,
Ope%fg%-d %&%?oxﬁ@é’&ﬁm&iﬂﬁ §PPPBhe quaht i T4 iR eFWitshing
statd ddie 1Pt iGR)1 dladge. aRsur esthal APt Laliement per

crosstalk is "largely reduced. This | eads t0 a clear
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; it chi st-ates-and_faor,connuni cating W th g .
v T s R e RE St 2 S e e in
eacisWdshidigigsiaalles fe@inbeqdkaphayedas fa thefie iy eRens or

i ghting el ement per _segnent. According to a further
demaed%:ar?t Fiedep8ropreRtIoftt FBe s#lRMtilh tHee-g. it is

| lsroungy s idigdyy an beg|,pproved 4 dE. gagh 4,
Onl%algeecﬁ% ago\rﬁﬁsldgs?atg?ng quad?ag? 1‘tgasga al”%%fldng means 1
whigr delmeriemavz0 tof behdispheyedl aurtiat 4dve saime titken With

e g. it i nly required_to display n = 2 switchin
the St GLB Y Ghi ESdo® noth Ve Do Pantegetus de-
veldshrspiayed e th&cB@ABNG | ABcohPeB:- M 411 -Aghd visibility of
four-quadrant display of fig. 3, in a very
the GhamcaFesds de agdiieprent TBRSt hBly nvertdrome geduced to an

4] -4 visi.hi sk e dis s..can _be. .
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for etjuipiayentwiftil [thaegpbaynac toe di ngepeanddrg: 111511 spieysdne
c.applies for di,splays.with three or n .
SWItGTHE fiéiéiTdedt Py AP G98dSVEWFREM nifdtcates, be &is-

play@d y nersw tigh if%q%%ﬁtﬁ%/c@ﬁe bea g 5-+ 1Pl AVeMhstAS hsS an-
is frequently the case, this constitutes an- other
othemin igd valvieagagef ofth&éhenyeneibhon Holewesrer i titi ssalkdeso pos-
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is optically decoupled fromad- jacent segnents 18 by
9, ?ﬂﬂh(ﬁHaQQ%ﬂ§rP§b§§gTﬁpt 18 18 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 caging part 1l4. For example, fig. 10 shows a design of an
inventive device 10, in which the transparent casing parts 14
are provided laterally and termirally on a plug insert 42 ag
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-quadrant ef-
fect, if suitable colours are used, as in the embodiment de-
scribed relative to fig. 9. Here again a quasi-alli-round visi-
bility is obtained. Here again a printed circuit board 22 is

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



This functionality, which can also be called the

mul ti-quadrant effect, can be obtained with any
random geonetry of a transpas- ent casing part 14. For
exanple, fig. 10 shows a design of an inventive
device 10, in_which the transparent_casing parts 14

ticayl diheihicfsd EACEr AVRYTaRE ERRPhat1SA 0 Aistigawisbed by

a udk ASvdRhinedf ReP |1‘:'L?h€ 23581 dRendd e t@terdlldbnecusly ac-
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mendfy SitdAintealoutatabe Hsaboras (Mpc tdenehodi MRt edanpile,

scribed relative to fig. 9. Here again a . .
one fasihalgeqnsmé Vi8sFanpppi e9npsrented el arHdid raggidn iater -
ri [1:GUit 22.: 1.8, . r di the
e Y e PRI o S i Pt L P i jused as
suppattterfac eheEddghtpiadr ahtmeans beTe | @atrd in ditsd iqugisiished -

b a user, eve en_the lighting el enents are )
rou%‘?r?ﬁﬁ%ﬁﬁg‘d&%y tg’é\-/\qtlﬁ%}’éﬁﬁa.e T gF v s FarFhSac idRg 1 each
casPHddtiesaler ccamupisar EANSOfcihgy MR SeNSQL 1y

intertface, particularly when using
purpRsaRs y- progr anmabl e control sensors (MPC sensors). For

exanple, one of the segments 18 can be constructed as

an infrared inter- face. Here again a printed circuit

A vaoiaatt (HCBheCakabplused a%ga 1SUPPOsHoworin M d.i ght i gBere
el enents. To obtain the quasi-all- round visibility,
Ehe (HRMIRHATg CSPdRenPErtelt: YEDE taPndr eeeHn eybdivided

intdi dey Afs2e8 %nf;rilﬂ@%ae&i{-&?i@%ée&lﬁ VLQ%,O're t%?lldts argund
di splay purposes. A variant of the exanple o I g. 16
the ienshowrasing girtemiwbenec. the ¢xemsparertl lcasimgl visi-

0110 i P REB PO BRE baaT DD, O b Bhd G g2 10

partntd I ejcasi REnCingenber essRed Ao Cal [alils dldsd QWNdn end
visi- bility is obtained with such a shape of the

terminasisdrent casi ng

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 is fitted a
transparent casing part or end terminaticn 14, which is once
again subdivided by optical interfaces 16 into altcgether 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



part 14, which can al so be | ooked upon in this case as

an end termnation. Further enbodi nents and use

possibilities of the inventeve de- vice 10 are

illustrated in figs. 11 to 14. Figs. 11 and 12 in each

case sh%W a forkzﬂ sensor casing 34. In the exanple
obviffugly alfP BPSERE LGpher PFEVKIRnd FRTTESRGNGEYW g£asing part

14 3¢ ANRPARN: AR RG Par Lnar repederdmaat i Ak ild, whighae
is once again subdivided by optical interfaces 1

both mredsalttlogetcdfer n = 4 segnents 18. In each of the
segnents 18 are provided lighting elenents 20 pl aced
on a printed circuit board 22, which serves in the

In @hovendesedhedneEnner 18s:n8 eptical fdtel fReROrTRRsing 34
. ver- tical separating plane is forned either by .
15 GARISHATRAS | PR&Sd 29adai ERBnaPTed edviig e sapatiatidsg into

n =P R D0 LSRR ko JENRa 0 0 AR RPCLE)car
intdérfsparientanctasnngapar bfothesd fereiqatpovitited lbwvd. $ight -

.27 obvi ous] | so possible to provide a correspondi ng
ing GIGHG a0 PR aFCRBCH et NEntid6t 1S (HETgied s Sach

casSeNsOrafasi Ngdddihadt FobRt BegRds: & heg eofghd R hes in
. enbodi ment of fig. 12 the entire forked sensor casing
fig4 1 it t3.afsPar énEcg0ate agaphay heal drkecedusichgo ¢ n = 2

ubdi vj i.n = seg print circuit. .
er l'[ﬁ‘)o—a:jlds,S!e r\ﬁtnédqa?ﬂ%ﬁt ﬁgag gﬁ#%?#%o@éml%e aonfgq:lhne Tafching
statofs tdesmd s immeg. Upeovhdedl fuobd ighde dhaiielient $120nina-
. On activating the lighting elenents in each case the
tiog @f the AsaEass F8r8h§%gﬁ%ﬁ?s 18 light up. As in
figs. 1 to 3, a n= 4 segnent display can be reduced to
an=2 or n=1segnent display by a suitable choice
Thusf gl sw ttdisi ngsestdt ésrhedopartiems tlse icamndlisn Beads
onal ilégnina- tion,of . the segnents in
afso™n

to %@?%«%%gq%%gﬁygsi UpH eV eaEet b ¥ orked barriers

the invention | eads
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 intc 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



to an excellent quasi-all-round visibility. Fig. 13

shows an enbodi nent of an inventive device 10 in
~which, apart froma rotaryz2éonnecting piece 58, the

entire, substan- tially cubic sensor casing 34 is

. _trans ent, i.e. is con- strycted as_a transparent
51x 3T i par tYUFE SSRETLGarf FhE SBpRC FATTOMbIe1dib Seament
arel DOl Whouad e S IRMSEpEB Al ke Qh§9§opy?éﬁﬁicﬁggﬁﬂ§s can be
optical, non-transparent Separating planes (insert
sub@ayided. the plastic casing or metal partition

soldered firmy to the printed circuit board, or
plastics part clicked onto the printed circuit board)

A sifigbadsaneentagas i heeSepdbdlinggt pbANLig 161 Taik Rehown - in
., constituted by a printed circuit board 22. This .

Eigpr thgsiapicdutita iSukdio@tsiton SPRt At =Lige cepFreieyighege lim-
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ter ghememt gor2ik dng ecofst ictistedt byakdght Emidddngradicodes
(LEDs, SMD-LEDs) as a result of the inexpensive
installation. Optionally the cubic sensor casing 34

FindEE, omi% ber pafdulsy ahr @Rapanents Jheienbodiveetfce 10, in
,fig. 13 has 28 six spatial -planar segnments 18 and
whighrlghe flapasnaradclvaségaentrtat & 1| epparested for central

e L.nal . pal a iLn

P dod AT asre CeHaer ooy P T dR i ageparent
casing.pd ikt showubidiviflied. ihBo mhere ddégmented aar Hyo asee

.that the se nts. 18 are lim ited to the inside sides
prif(E el aitly RO eades s, CPhECrh S TaA . Corre-
spoe@sdiy W ed, B &ileui bohgardy?8hi f eachs&ane r Fidal by
o flg.h34 shows an exanple of an inventive device 10, in

C

1 Eiqtandisatennspaseny pasing 4oast cohsinactaghin ex-
drical sensor c

r tqu l.acing aon.a cylj sin
cenda fE P, FARRE A8 BLHRG pERtol IS o v Pmes
agalmteadh o2 19egrerient8 by aopthnhedati 1€t hrard g2 emit-

. as_the optical interface 16. Corre-
ting diode as lighting element 20. As a function c¢f reguire-
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 advantageously be

polygonal, particularly quadrangular.

The invention provides a device for the optical display of
switching states of a switching device or sensor, which ig 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,



spondingly a cylindrical sensor with n = 4 segnents

can be forned, in which the transparent casing part

14 once again ex- tends al o#fy the cylinder axis of the

sensor casing 34. Once again each of the segnents 18

cont.ains at l.east _onge light emt- ting dio as
the RIHBNGEPERERD 56 TS SSI b BB T, ShdnFgund
visitdie iegnbrakneagh Bg1 pps twige it e ardtiky of displays of

. transparent. In an _extreme case, the entire .

sw1tGRingd Sté&reSs 8RS0t NEAST AL @arvhifls d the smdehed to display.
The 4 %F&%%”ibev%est bat ?&{L%&?E‘l' : 'ttat‘iﬁé o Ee800, L &fEM
and, as a ftunction o e segnmentation, in n-segments.
plugkherd engat ddrerdeocatgthey sedisior. CAR NeC@ssibilities of

advant ageousl y  be ol ygonal , rticul arl , o
the GEERRRIOAPAEIUTAB PROCHET ORI G4 el Peedpticpnbs in
no iGak c8iisRl gyiabipsui sehingi states of a swtching

devi ce or sénsor, mﬁich is in particular suitable for

all cylindrical sensors with one or nore swtching

di spl ays. By appropriate application of the con- cept

a quasi-all-round visibility of the display can be ob-

tai ned. Using the device according to the invention it

is also easy to inplenent nore conpl ex applications,

in which the user w shes to conmunicate 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

em nently 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 swtching principle-specific. 30 CLAI M5

1. Device for the optical display of n swtching

states of a



switching device or sensor with a plurality of
different coloured |ighting devices (12) for the
optical display of the infoffation to be transmtted,
each lighting device (12) having at |east one

l'ighting element (20), ch L ggrized in that a
transparent casing part igggii ided for receiving the
lighting elements (20), that for avoiding optica
crosstal k, particularly in the case of sinultaneously
ac- tive lighting elements (20), the transparent

casj 4)...1 bdi. i pL.J | .nterfaces
(oot e e BB, BY RRe PR g R o
el swentisi@ BDearee e seeiseed and that the transparent

casi ar 4) Wt ne segnent 18)_and |ighting
dont EE (b a Pl Qe st ot ent SRUCBUSH. (9 5ruES iRt cos
therj ahdd nehdleyitGes 1( Hkpahe MeStALei BYonaksst 4 an

each azimuth_angle within a polar angle range. 2.
DevFaeshatilordi rigato ldickiting, devhaeact el i kading athdtedst one
t he; f .t ahl e choice of the swtching
stgfigeﬁ?ﬁéiﬁﬁggghgg¥sdispIay can be reduced to a n =

1, ciaractZeoizay im n-2 displays, the lighting el enents

beiqg al - ways positioned facing spatial diagonals. 3.
Delitl ACCOHHRTY I GREDY PRECCEEI AEOYided 2for receiving
charact gz iy diay i L ng.deyi ) S, at
ettt fesbaet) (g%t %%?t%(%ﬁf%éﬁ ot
| ecsesamll i gtrtdyiBaglyl ED thadtesetbftsimilteneasdy ac-

of _at least, .one |ighting ice,31 (12) a plurality of
S B e 8 T2 o 428 ovF Had- apirdnt dasin Fare
(14) is subdivided by optical interfacesg (16) into seg-

ments (18) in which the lighting elements (20) are re-
ceived and

that the transparent casing part (14) with the segments
(18) and lighting devices (12) is so constructed and posi-
tioned that the lighting devices (12) are visible by a

user from each azimuth angle within a poclar angle range.

Device according to claim 1,

characterized in

that in the case of a suitable choice of the switching
states, the n-segment display can be reduced to an = 1, n
= 2 or n' = n-2 displays, the lighting elements being al-

ways positioned facing spatial diagonals.

Device according to one of the claims 1 or 2,
characterized in

that each lighting device (12} has at least one lighting
element (20), particularly at least one light bulb or LED

and/or that in the case of at least cne lighting device




in particular placed on the printed circuit board and
can be arranged in a row and/or in parallel to one
"another in order to illum Rate a lighting segnent. 4.
Devi ce according to one of the clains 1 to 3,

ch t h t.ransparent c g, part
COA TR bERal {h T SR SRALENL OR8N B U E ol s ana
i nshaphationlan ﬁﬁhddﬁ.ma[t&%ub@ﬁntém|bﬂgét§§|boéﬁﬂ”éhd can
ol ygonal _casing. 5. Device accordlng to one of the
e

cIanﬁria?%e@-1nc%dﬁﬁtﬁ@@/?édlﬁnpﬁﬁaﬂlﬁ Lo g i gigpther in
deui-ges &ézilfﬁﬁiﬂﬁé%|§ g ?ﬂt&ﬂ% ggg&a %ron1any azi mut h

di rection east In a ace~aro di spl ay
through the dead angle due to the sw tching device

/ | f I t larl
oRTLGh1 SO RRE (o aB DBfwedR Sboake 1600 B: Dovi ce

acenaﬂa@gefggéamaﬂﬁ the clainse 2 to 5, characterized
in that the optical interfaces (16) are forned by
pr FReedthe| Feneprcatdsaeing andtol 1) aharcomsper-ted for

Segéﬁﬁiﬁgfsan /5¥‘Hédf¥%%rﬁn?%a&§ Qgéoénf%bgfg pgétlcular

Devi ce accordi'ng to one o
chayathérizel, irourhhtora ppilyabadictasihd. board (22)
equi pped with lighting elenents (20) can be slid into
the centrally or termnally positioned transparent

Caﬁéﬁﬂc@%écéﬁeﬁn%%o el 68 eagogggﬂgﬁtf one, of the

clains 1 to 7, aracterized in at an outer face
( 2ahavictémel zednigpar ent casi ng part (14) is at | east

pa£ﬂ£y {ﬁéﬂﬁﬁﬂﬁ¥%&é’&é¥ikgés?15 resglélble to the user
from any azimuth direction, at least in a space around the
display through the dead angle due to the switching device
and/or in a specific polar angle range, particularly in a

polar angle range between 20 and 180°.

Device according to one of the claims 2 to 5,
characterized in

that the optical interfaces (16) are formed by printed
circuit boards (22) and/or planar shaped separations

and/or ingert parts and/or cables.

Device according to one of the claims 2 to 6,
characterized in

that a printed circuit board (22) equipped with lighting
elements (20) can be slid into the centrally or terminally

positioned transparent casing part (14).

Device according to one of the claims 1 to 7,

characterized in



1GC.

11.

12.

13.

tering. 9. Device according to one of the clainms 1 to
8, <characterized in that the transparent casing part

"(14) is at least partly coBaured to avoid view ng

i nside the sensor. 10. Device according to one of the
claine 1 to 9 har%ct ri%ed in that by diffusjon and
t NePRF 72 Y% iTRG S HedpPic &Pl HRADSPRIRN efFaTitth &R TE

therdpvi ceat 51 styHehed thopneaesl PoeXicrease 1ight scat-
pl osi ve-protected zones. 11. "Device according to one

of t®HEEl ainms 1 to 10, characterized in that for
increasing light scattering |light scattering pig-

nments are input in a surface-distributed manner, at

| eastice onatdndingitte the oot eneatlgfmg he ¢4 ansparent
casjin art, (14). 12. Device according to one of the
cl%@?é% L8970 Ifcharacterized in that for inproved

| eaghn t i-g -1.he.Lnt ey . of
{ranepa o e ek e ACPaPL PN L Pt (et parcly
sitwkrwekd 13> Dwiidcylavdogdingifie ohe sdnddwe clains 1

to 12, <characterized in that the light em ssion angle
(26) for a segnent (18) can be limted by cavities

(28vidd raasheaed rign tel eael yrdehenetaim@nnels into the
transparent, casing part (14)_ 33 14. Device according
t FHe et Fe L i@ ns 1 to 13, characterized in that

thend¢ aRSRANAN: 10ASLAY PRELESA) DAR: & R Undl it :0h1 1 umi-
nous efficiency the device is constructed for use in ex-

plosive-protected zones.

Device according to one of the claims 1 to 10,
characterized in

that for increasing light scattering light scattering pig-
ments are input in a surface-distributed manner, at least
zonally, into the material of the transparent casing part

(14) .

Device according to one of the claims 1 to 11,
characterized in

that for improved leading out of the light, the interior
of the transparent casing part (14) is at least partly

gilvered.

Device according to one of the claims 1 to 12,
characterized in

that the light emission angle (26) for a segment (18) can
be limited by cavities (28) introduced in clearly defined

manner into the transparent casing part (14).




cabl e bushings (30), particularly with cable
insertion, e.g. an insertion bevel, nore particularly

" constructed as part of an Gptical interface (16). 15.

14

i5.

l6.

17.

18.

19,

i sTCOASEr ACT R HY &° MBI FartiTc GAMY Lubgl

Devi ce according to one of the clains 1 to 14,
chﬂggcterlzed n that the transparent ca3|ngég?gruél4)

i NngBEtalBayizd®.ibevice according to one of the clains

1 to 15, characterized in that the transparent casing
pafFfatiihe| srapsrareiet cthwsi% Paysr d 1par hheupaplyrality of
co n ' e} 7’ vi-ce accordj to one.
of€$§250§%?%%%%91g9¥6,me &f&??é?'zga%ﬁnc?hg? thgertLon,

t r angpasenineasi g featel(, 14jores paeRstnleteyd aSnsPalidted as
of _a senfor casiQ%a(SA . 18. Device according to one
L Ant

of PRRE @F afeCRt CH&sctldfized in that the

sensor casing (34) is forked. 19. Device according to
claim18, characterized in that the transparent
cabBEHgcpartcguding s pragvd deéd towe cdeimer Lboohi4prk ends

(3 4 20. vi ce according to one of the clains 1
tog%ﬁ?gc%ﬁﬁ %%?é??zed in that the transparent casing

pathat 18he f ordamepdiersens®inc asirig (134) i3lco®ViéSed a5 a-
according to one of the clains 1 to 20, characterized
i NMPR&t PETE P2 ot iteB iagt elfigcdasers) (aRe- f or med
into the

Device according to one of the claims 1 to 15,
characterized in
that the transparent casing part (14) is constructed as a

more particularly compact end termination.

Device according to one of the claims 1 to 16,
characterized in
that the transparent casing paxt (14) is constructed as

part of a sensor casing (34).

Device according to one of the claims 1 to 17,
characterized in

that the sensor casing (34) is forked.

Device according to c¢laim 18,
characterized in
that the transparent casing part (14) is provided on one

or both fork ends (26).



20.

21.

tramsssdon.d4 gn one  segnent (18) into anot her

22,

23.

24,

25.

sensor by casting resin. 22. Device according to one
of the clains 1 to 21, <characterized in that the n

"segnents (18) are filled w 8h a random nedi um

preferably a sealing or casting conpound. 23. Device
aqﬁorgig 1o one o%'the clgigg 2 io,22, characteri zed
i T hate i ats Passt-orE ot hESnCsdYRent S8 i s

pr e sk @r-igdaurial ity of in particular differently
coloured lighting devices (12). 24. Device according
t otite ie tHeEnERsLME ]l cRe1ng, Pathal ktl efdoumesl tihe tseatsor
at.le % of the n segnents (18) is constructed as
an optital i'nterface for an external conputer mneans,
par- ticularly as an IR or Winterface for a PC. 25.

Devi ce accor di to one of the clains 1 to 24,
CHATELT D AEF A S R OFr Ofhbhel ER-19S defihed i ght

segnent (18), the transparent casing part (14) has at
| dalsat ohertgpmy et igeildgete28hceanith) tarea fdmeddednto the

ex C l.es the.light. 35 26. Device according
t(é%ﬁ%?%gg{ﬁ%%%%ﬁ s % 25, characterized in that

the sensor is constructed as an inductive, optical,
casacjtive, ul trasonic, mcrowave, tenperature, fil

| WRT1CE RGN tOr RRFoPEL Ehpr ebatme hrid! L f | ow

SENsOrf. crand/ Qly § position sensor, proximty switch or
electrical swtching device according to the prior
arthat ihmlustascalentaut(dfat eoa fethadlwagyh a random medium,

preferably a sealing or casting compound.

Device according to one of the claims 2 to 22,
characterized in

that in at least one of the n segments (18) is provided a
plurality of in particular differently coloured lighting

deviceg (12).

Device according to one of the claims 1 to 23,
characterized in

that at least one of the n segments (18) is constructed as
an optical interface for an external computer means, par-

ticularly as an IR or UV interface for a PC.

Device according to one of the claims 1 to 24,
characterized in

that for the clearly defined light transmission from one
segment (18) into another segment (18), the transparent
casing part (14) has at least one optical bridge (23}

which to a limited extent overcouples the light.




27. Device according to one of the claims 1 to 26,
characterized in that the transparent casing part (14)

" is constructed for use in ABtor vehicles as part of a

26.

27.

28.

hand brake |l ever, a gear shift |lever, a w ndscreen

Wi . Lev ' [ indicator .l ever, a_ contro
g oh S et SR Sl erant T rerrer
adrhstaenérbzed aim a wi ndow regul ator button or a
sliging oof button. 28. Device according to one of

t heBFaf e SeRPRAS MEACErrz88 PR tAANCEHee, optical,

tr @ﬂﬁjﬂ‘gﬁ?‘f’% cas e RAe (HbrbRabRNSLLNELES: 8P, PATTY
level, infrared, ultraviolet, pressure and/or flow sensor
and/or a position sensor, proximity switch or electrical
switching device according to the prior art in industrial

automation technology.

Device according to one of the claims 1 to 26,
characterized in

that the transparent casing part (14) 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.

Device according to one of the claims 1 to 27,
characterized in
that the transparent casing part (14} is constructed as

part of a joystick.




