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light for optical display. Mdst prior art indicators, equipped with
light-emtting diodes, suffer of i nagequat e light distribution and uneven
lighting, thus making indicators worse than conparable |ighting systens
based on incandescent |anps. There are various types of light-emtting

di odes resulting in highly var [ patterns. A light-emtting
di ode having a tight |ighting gﬁgréA\I\M?mggﬁerat e light, sharp spot

i ghting but no surface lighting. Alight- emtting diode having a w de
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requi renents for emtting a clear I's prror‘art to use a printed
circuit board having a nultitude of Ilght- em tting diodes bonded to it, a
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brightness, in order to meet requirements for emitting a clear signal. it

is prior art to use a printed circuit board having a multitude of light-
emitting diodes bonded to it, a so-called multi-LED. However, this
variation is rélo’rively expensive, and irrespective of its price, only
marginally better lighting will be the result. In addition, it will generate
much heat, thus limiting its use in explosive atmospheres, based on

~ standard specifications in accordance with DIN EN 50014/18/19. In
addition, it is a known fact that standard light-emitting diodes must
be arranged in circles and must provide a lighting area comprising @
multitude of small lenses. Alternating light and dark spots occurring in
this, however, are a nuisance, in particular when symbols or letters
are arranged on the lighting surface. Furthermore, this arrangement

is expensive.

There is a need that exists to create an indicating light for optical
display, offering a high functionality by simple means, based on a
low operating temperature and bright and even lighting.

This problem may be resolved by example efnbodimen’rs of the
present invention.

According to a first aspect of the present invention, there is provided
- an indicating light for optical display, comprising a housing with
electrical lead parts, a light-emitting diode arranged in a light rod




display, offering a high functionality by sinple neans rdigsedonoas | ow
operating tenperature and bright and even lighting. This probl'em may be
resol ved by exanpl e enbodi nents of th present invention. According to a
first aspect of the present invention,®there is provided an indicating

i ght for optical display, conprising a housing wth electrical |ead
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| i ght - etihetlighf-amitiingadiode biasagtrefpeiing firaneard stroaivee. Pref err ed

enbodi nents and devel opments of the invention are characterised by the
features of the subclainms. 8 February 2006 2 For other benefits and
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speci fi i i A exanple a preferred
enbodingﬁﬁkggjgﬁg?%gﬁgﬁggn%ﬁgfsgQﬁﬂt@?%ﬁiﬂ$ﬂ@sindicating i ght according to
an enbodi nent of the invention conprises a housing 1, including a cover 2
and a foot section 3 that nay be fastened to a sectional rail not shown
here. The housing | conprises electrically conducting conponents 4 for the
connection of electrical supply and term nal |eads and/or connecting
termnals. In addition, the housing 1 conprises a |light rod 5 nmade of an
opaque material, predom nantly designed as a circular cylindrical




t ube-extendi ng through the cover and projecting over g tF.ebmgrP,argtoggf t he
light rod 5 within the housing | conprises a rectangul ar tubu section 6
anchored in the housing 1, the rectangul ar di nension of which is sonmewhat
| arger than the remaining part of the light rod 5. At the beginning of the
tubul ar ettt iARef, banednyl daid 7eis§ehqamedet§ﬂ§ab$ee@uﬁbbbﬁnémgebf the
rectangul ar dinmension. In_this_ area, |lr‘]e lig cnas been surrounded
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in accordance with DI N EN 50014/18/19. The end section of the tubul ar end

section 6 located away fromthe 1light rod 5 has been designed as a round
head 9, tripes iﬁhﬂﬁétﬂggthghtta'babﬁdmlgl 98t aho&rhabod@eritgbf gl |5vle$1tfbr$0| i d
pi ece of materi al th he wal | thickness bgth at the round head and
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bet ween web-shaped holding ribs 11. Alight-emtting diode may be arranged

on the circuit board 10 just bel ow the round head 9 and 8 February 2006 3
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opaque material, predominantly designed as a circular cylindrical
tube extending through the cover and projecting over it. The part of
the light rod 5 within the housing 1 comprises a rectangular tubular
section 6 anchored in the housing 1, the rectangular dimension of
which is somewhat larger than the remaining part of the light rod 5.
At the beginning of the tubular section 6, a shoulder 7 is formed
because of the larger rectangular dimension. In this area, the light
rod 5 has been surrounded by a moulding resin 8, extending into the
shoulder 7. The moulding resin. 8 has been cast to comply with
- standard requirements of explosion protection in accordance with
DIN EN 50014/18/19.

- The end section of the tubular end section 6 located away from the
light rod 5, has been designed as a round head 9, thus closing the
tubular light rod 5. The light rod 5 is a solid piece of material, with
the wall thickness both at the round head 9 and the tubular end
section 6 and between these end sections being essentially identical.
. For use in explosive areas, the light rod 5 may be conveniently
designed as a pressure-resistant capsule in compliance with the
requirements of the explosion protection standard DIN EN
50014/18/19.

A circuit board 10 may be arranged within the light rod 5, preferably
held between web-shaped holding ribs 11. A light-emitting diode may
be arranged on the circuit board 10 just below the round head 9 and




provided w th el ectronic conponents 13 supporting the frupstizan, ofpoet he
light-emtting diode 12. In order to obtain even and bright |ighting, at

| east the inner side 14 of the roundghead 9, facing the light-emtting

di ode 12, may be of a fine pearl-shaped structure, preferably designed to

al low a ra&igﬂédwtewaqfdsgltﬁeumrteanm Ydder,- e parcglteyshi®nfo mhiepgati ng
with a multitude of small troughs being di'rectly [ocated next to each
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fi nely rquh ehiitghgSddRistipucture like this may be preferably obtained
by erosion, chi ng, grlt bl asting or any other appropriate design of the
nmoul d surface This finely roughened i nner side structure has the effect

that any hi gfferefd REiRYevdi® ddcgfbtrdﬁw hhhﬁ%g dhpgeadetivé lihndr fdigaci4and be

captured on the entlre I nner_ si d he round head 9, thus naking the
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di ffusely m|l £ ky/ col oure | dorescent. This col ouring would
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even and intensive. As also own in draw ng? he indicating |ight may
conpri sethustpghimaking¢hes ingeletidgy Thenpaeth grut hinely grrughgned. A
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housing 16 surrounding the light rod 5 ke a tube and a |ight cap 17,
at t ached opgainaik bhfIEsipBuEtcHing, wltnhbaﬁjlm ar farahtotheﬁgaasrowgtew i ng

ring 20 igesign of the mould surface. This finely roughened inner side
structure has the effect that any light emitted by the light-emitting
diode 12 will diffract and be captured on the entire inner side 14 of
the round head 9, thus making the round head as such shine as a
uniform large luminous element. Moreover, it may be of benefit to
-colour the light rod 5 but at least the round head 9, diffusely milky or
milkylcolo'ured and fluorescent. This colouring would accentuate
translucency in a manner that a certain inherent shine of the light rod
5 and/or the round_ head 9 would occur, thus making lighting more

even and intensive.

As also shown in the drawing, the indicating light may comprise a
front casing 15, covering the part of the light rod 5 projecting from
the cover 2. The front casing 15 comprises an insert housing 16
.surrounding the light rod 5 like a tube and a light cap 17, attached to
the insert housing 16 by means of a front ring 18. A sealing ring 20 is
arranged between the edge 19 of the light cap 17 and the insert
housing 16. A threaded nut 22 may be rotatably arranged on the
_'insert housing 16 for attaching the front casing 15 in a secure
position, due to being firmly screwed against the inside of the

mounting wail 21.

The light cap 17 is made of an opaque material and covers the round
head 9, leaving a small clearance. The inside 23 of the light cap 17,




arranged between the edge 19 of the light cap 17 and ¢ heyhseit 2oheusi ng
16. A threaded nut 22 may be rotat ably arranged on the insert housing 16
for attaching the front casing 15 in @ secure position, due to being

firmy screwed against the inside of the nmounting wall 21. The |ight cap
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cap 17 &8FEESniPeAddEiPRANnH m&vs-ﬁéw@q |b@ﬂqfﬂéjalbépn§°5&ﬁ‘ thadightcap
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round cap 9 of the lig rod 5 and the_Ilight caP‘ 17 of the front casing 15

bei ng col8dHES ﬁécyﬁﬂsﬂl‘s}cﬁﬂcﬂ/he""lthgﬁf‘ HH'tF’r(ﬁﬂto§ ingaf ItEﬁgl'EBt dFap the
i ght - emaln'd/88 bpdeevien dhdahtersive2fi@hiting being achieved. In addition,

optimally even and uniform lighting may be achieved by both the
round cap 9 of the light rod 5 and the light cap 17 of the front casing
15 being coloured according to the light and colour wave lengths of
the light-emitting diode 12.




5 CLAIMS: 1. An indicating light for optical di spl ay, g i@ gdousi ng
with electrical lead parts, a light-emtting diode arranged in a |ight
rod which has a translucent round head & he inner side of which facing the

light-emtting diode has a refracting fine pearl structure. 2. An
I ndi cati r%-'-—&—@lﬁ—accordl ng to the preceding Claim characterised in that

at | east the round head of the lirght rod has a mlky tinge 3. An
i ndi catin ht accordl n fany one of the precedi n

char act er sed hindigating | b‘HBtt rHePHeghd %Fé'éé! SOTPRES 'i‘Qgﬁtgor“&H‘Qé"'G'F

fluorescent mdik¥ts@aPWaddpaits, i ddigt &RflttingdictE AirfaRget OirRAY lighe Of
the preceding d ains, characterised in that the |i ght rod.,iis forned in one

piece with t h&OHWRIC RS antransiueent reypd Hﬁ?é’rmﬂ Inger gide of whichg

l'i ght accordi Rciry afve ONghaiemhi@iny earRSUAIhaCl ad "Fefraftdirdrt RhbSqskam t hat
the light rod is formed as a cylindrical tube, one end of which is closed

by the round BEHHFIUES- An i ndicat i ng light according to any one of the
preceding Cainms, characterised in that the light rod is fixed in the
housi ng by the tube end section which is away fromthe round head, 7. An
i ndi catidg |'i git dREHFREIAG t HIkhky BFeoBtinghetor othRli nBreqgdings, Claim,

characteri sedch@rhbedrigadt iPfthbheat Ighst tRE rduhBehBadsibf%he light rod
' has a milky tinge.

3. An indicating light according to any one of the preceding
Claims, characterised in that at least the round head of the
light rod is of a fluorescent milky colour.

4. An indicating light according to any one of the preceding
Claims, characterised in that the light rod is formed in one
© piece with the round head and from the same material.

5. An indicating light accord'ing. to any one of the preceding
Claims, characterised in that the light rod is formed as a
. cylindrical tube, one end of which is closed by the round head.

6. An indicating light according to any one of the preceding
Claims, characterised in that the light rod is fixed in the
housing by the tube end section which is away from the round
head.

7. An indicating light accerding to any one of the preceding
Claims, characterised in that part of the light rod in the housing
is cast over with moulding resin according to the explosion

protection requirements.




is cast over with noulding resin according to the exp osdgyuiay Gloget i on

requi renments. 8 February 2006 6 An indicating |light according to any one of
the preceding O ains, characterised jgn that the light rod is designed as a
pressure-resi stant capsule for the purpose of way of explosion protection.
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within the |igitoteedonil. An indicating |ight according to any one of the
preceding C ains, characterised in that the printed circuit board is
securely located in position between the holding ribs in the [Iight rod.
12. An i i catAmgindightingcdiglt ngccording doe aofy t meprodcébengreceding,

characterisedA,n:t hat : I tsend t.he t Lght
rod which protqil%ggg’pcaﬁsaat%‘ﬁghgf)é\%r"qopgt%ﬁ@% ﬁgﬁéﬁl |glglo[%]c} ibﬁ{jﬁcgﬁlﬁg | i ght
accordi ng to amio wdcbfthehbgpt eoddpratrudeai ns, characterised in that the

front casing has a transl ucent

- 10.  An indicating light -according to any one of the preceding
Claims, characterised in that a printed circuit board with the
light-emitting diode and electronic components arranged on it is
provided within the light rod.

11. An indicating light according to any one of the preceding
Claims, characterised in that the printed circuit board is
securely located in position between the holding ribs in the
light rod.

12. - An indicating light according to any one of the preceding
Claims, characterised in that a front casing extends over the
part of the light rod which protrudes past the cover of the
housing. |

13. An indicating light a'ccording to any one of the preceding
Claims, characterised in that the front casing has a translucent
light cap extending over the round head of the light rod.

14. An indicating light according to any one of the preceding
Claims, characterised in that the inner side of the light cap
facing the round head of the light rod has a refracting fine pearl

structure.




|i ght cap extending over the round head of the light gattpAdkrApdogli cating
i ght according to any one of the preceding Cainms, characterised in that
the inner side of the light .cap faci Rg the round head of the light rod has
a refracting fine pearl structure. 8 February 2006 7 15. An indicating
i ght ac di ng, t ; zedi [ aLact erd 10 that
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fluorescent timeer side Af thedlight ioap brgressentially identicahy one of the
preceding Cains, characterised in that the round head of the light rod
and the light cap are tinted to suit the wavel ength of the light colour of
t he |i ghtlBenm AM nigiddcating i@htaadeniidingi g ldmhtonecofditing poeardingme of
t he preceding LB i S It t I i ght LS a
front ring vvﬁ:ilc ﬁ%én“ﬁé%%ﬁ:ﬁ% a igrﬁléti Eg'%r t' otusclg’ g.ﬁ%.hAﬁnﬁ%gi ggti ng
| i ght accor di mylkwcahgurad faforelseemtdintdi ng C ains, characterised in that
the front casing is attachable to the nounting wall which is arranged
between the front ring and a threaded nut |ocated at the insert housing.

: 17. An indicating light according to any one of the preceding

Claims, characterised in that the round head of the light rod
and the light cap are tinted to suit the wavelength of the light
colour of the light-emitting diode.

18. An indicating light according to any one of the preceding
Claims, characterised in that the light cap is held by a front ring
which can be attached at an insert housing.

19, An indic'ating light according to any one of the preceding
Cilaims, characterised in that the front casing is attachable to
the mounting wall which is arranged between the front ring and
a threaded nut located at the insert housing.






