8 February 2006 1 | NDI CATI NG LI GHT The invention refgerfssm: iopdigct i ng
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 varj [ ' patterns. Alight-emtting
di ode having a tight |ighting L’ﬁg"g“m?m‘%@ﬁerat 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 s I's prror‘art to use a printed
circuit board having a nultitude of light- emtting di odes bonded to it, a
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ang dar [ORHRB SaMerhE, ARG RS BRIV, & IRATIARLE ARGl BT
when sy@ssieraie lighiesbarar epet rligliiagokutheol sgfitiar) lightinge A Highter nor e,
this ar spR@RAB Hiode having a wide lighting angle will generate sufficient
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




is expensive. There is a need that exists to create an pdddhgaty P@ole ght for
optical display, offering a high functionality by sinple neans, based on a
| ow operating tenperature and bright and even lighting. This problem 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
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whi ch h#kedightaamitiveatdiosle hdseadefmciingding inradfstimaivref acing the
light-emtting diode has a refracting fine pearl structure. Preferred
enbodi nents and devel opnents of the invention are characterised by the

f eat ur eSreferrad ambiediments FrapcLadgvetopNEertsr @t Hee bavertien anise
essent | ghofiEablise@byPROMARIES dHihG iRt on, see the ol owing
specification and the draw ng, show ng as an exanple a preferred

enbodi nent in a single schematic section. The indicating |light according to
an enbodi ment 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 1




conpri ses el ectrical | y conducting conponents 4 for the reprnaeti onoef
el ectrical supply and term nal | eads and/or connecting termnals. In

addition, the housing 1 conprises a Il2ght rod 5, nade of an opaque
material, predomnantly designed as a circular cylindrical tube extending
through g eAKer bewedite] eaid Ngso¥Atial t deléiRs Paft ephbodimehtghbfrate 5

within the housing 1 conprises_ a rectangul ar tubular section anchored in
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section 6, a shoulder 7 is formed because of the |arger rectangul ar
dinension. In this area, the light rod 5 has been surrounded by a noul di ng

resin 8, Tee §Adidutingt Rghbeacsbpdingeto” anTkemBBdifietd bestHe inveadidieen
cast to CO%)GIPP( with standard requirenents of exgl osion protection in
accor danE@Mpes (§ NA80014/ AN TR EWURS 2B HoR fortisretep A thatng

section faPes 9dstwyd ficoR Eeetidndihtail ¢btoshbBdh RAR. dPREIREdshARg & round
head 9, thus closin he tubular lLight rod 5. The llﬂgt rod 5is a ]§0I|d
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I dentical. For use in explosive areas, the light rod may be conveniently

designed as a pressure-resistant capsule in conpliance with the
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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




A circuit board 10 nay be arranged within the |ight rodephriphef epalsly held
bet ween web-shaped holding ribs 11. Alight-enitting diode may be arranged
on the circuit board 10 just bel ow thg round head 9 and 8 February 2006 3
aligned towards the latter. In addition, the circuit board 10 may be
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light-emttin drode 12. In order to obtain even and bright |ighting, at

| east t hePToNided swith BlecsionigecrmprneRtsl B S%Pﬁﬁ"wet 9 JHRCHRIN tqfng

di ode 12 thEHY, @gem,tﬁngfdm@qql -shaped structure, preferably designed to
allow a nmult |‘ct’ude of gl obul ar and/ or pearl-shaped el evations, alternating

with a multitude of small troughs being directly | ocated next to each

other, UG tdTRAtBMN I\ RS bTigR RANGFER! & Resf iliinEpuatentd. A

frnely roughened inner side structure |i I'S re erably obtai ned
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t hat any Ilght emtted by the light-emttin diffract and be
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may be of benefit to col our "t he but at | east the round head 9,
di f f usel $hi| 9t dnaking ktshl%dﬂﬁﬂfﬁd&nd"f sie ettt dryt fingly eueherad- vbul d

accent _Uatfﬁwly roughened inner side structure like this may be preferably
obtained by erosion, etching, grit blasting or any other appropriate
design 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,




transl ucency in a manner that a certain inherent shine @i, 4ae gl rod 5
and/ or the round head 9 would occur, thus naking |ighting noré even and
i ntensive. As also shown in the drawnag, the indicating |light nay conprise
a front casing 15, covering the part of the light rod 5 projecting from

~ the coverfaam?']hmére@ﬁnaaﬁéw: 18, cREY i $18% Ak | Bﬁeét fnwsgésrlgfﬁshaped
surroundi n r od like a tube and a lig cap 1 t ached
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16. A threaded nut be rqtatably arranged on the insert hqusing 16
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17 is made of an opaque naterial and covers the round ead 9, leaving a
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facing thRer e80fdheskb 90 MRYd ahidfy bBeOmadéi By PARS ||d’eﬁﬂéﬂﬁdpro°&dé{?6ﬁ”e
Thi's structure may be designed to cause a multitude of mal 1 pearl - shaped
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finely roughened inside structure may be essentially identical with the

finely r&88HERelSI Hiddtsldrescyuctiiheabs inherent shine of ‘the light cap 17
‘and/or more even and intensive lighting 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.




the round cap 9 and may be nmade by an identi cal pfod@tﬁmuﬂ casss In
addition, it nmay al so be beneficial to colour the light cap 7 diffusely
m | ky or m|ky/coloured and fluorescents in order to reduce its

translucepcy, wth an i'nherent shine of the light cap 17 and/or nore even
and i nter%!-—aé—@—-ghtl ng being achieved. In addition, optimally even and
uni formlighting may be achi eved by both the round cap 9 of the light rod

5 and the light cap, 17, of Igﬂ'fe{ ront casi.ng . 15 bei ng, col ouLed accordl ng to
the Iight! andﬁebm&cmu g’{‘f’rﬁsol?)‘f'ca'(ﬁésn'?@{htc%ﬂf’ ising NQYSING wigh
February 2006 ée%aﬁleéd partsnch Qﬁgfhtnerdutmhg anfde)rarrsﬁbedl |aatht
corrprlsmg a housing with electric | ead parts, a lig egr;ﬁtf di ode
arranged in a'PAgHPICh ftpsud tiansidcent F&Hé‘ldueéﬁfj mﬁurﬂﬁnﬁé Sidef whieh side
of which facifagindethé giighara mittigy distfe hAsisa 4 eref@icdting ffine pRRdl
structure. 2. An indicating light according to the preceding Caim

char act eri sed StFHEHEAE- at | east the round head of the light rod has a mlky
tinge. 3. An indicating light according to any one of the precedi ng
Cl ai nms, charact erlsed in that. at | east the round head of the |Ic% rod S
of a fludrescéft rnAigREBIoulght according to the preceding aim,

characterised in that at least the round head of the 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 accbrding 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.




4. Ay indicating light according to any one of the precediftr/Cloaoss,
characterised in that the light rod is fornmed in one piece with the round
head and fromthe sane material. 5. Ag indicating |ight according. to any
one of the preceding Cains, characterised in that the light rod is forned

as a -cyld ndrigal ; s QNep: kol i ed.Ry 4¢h o] 6. An
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end section | LSe SR ' eafl, LW et |k gt
accordi ng tom@r{%gcs)kzeof tﬁ{eé'g‘plé%ggﬂg%gtg?négr%%%‘?ﬁ WSQ él”ﬁgltoﬁg part
of the |ight moetéetiehe housing is cast over with noul ding resin according
to the explosion protection requirenents. 8 February 2006 6 8. An
indicating light according to any one of the preceding d ains,

char act el.sed Am irdlicating |ligiht accoidingedpgrany agna oir ébsupgeceding ant

capsule for t SPOSE; 2 . lL.oSh.QN . i I ndi,gat i ng
| i ght accordi @aﬁ)@sany O%Ct%te@ce"E)r&g'ggéih%gho&sgéﬁgg g&asrezdctﬂg]?sggblgﬁ t hat
t he housi ng i sntd wdddhithealigbte¢od pratoudhsch the |ight rod protrudes.

- 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.




10. An indicating |ight according to any one of the [ etadingy G@ids,
characterised in that a printed circuit board with the light-emtting
di ode and el ectroni c conponents arranged on it is provided within the
light rod. 11. An indicating |light according to any one of the preceding

d ains, g ori " . d 1 . :
Tocated i podt | haigatite, 1Rnt oRbldinGl ol 'y g%t e TREURHNg
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accordi ng to #myepsidefofithe Hobtedimgre @ssentiaihddaoticalsed in that the
front casing has a translucent |ight cap extending over the round head of

the light rod. 14. An indicating |ight according to any one of the
precedi nd6.d Amsinditatingt dightfechdepnding tthe amneonei o dlhet ipeecieding cap

facing the ro . head | ght . a f actin LN I
structure. 8 ?gg'rtﬂgfycgébégﬁfr! . A'nr{ ﬁ%(ﬂ}czpfgnégrl{tg%apagé%%dlgngﬁﬁ%yaﬁ{/ one
of the precedhritky/Coddutsd harescenitdont.in that the fine pearl structure of

t he

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.




inner side of the light rod and the fine pearl structuremfide 2dosner side
of the-light cap are essentially identical. 16. An indicating |ight
according to any one of the preceding d.ains, characterised in that the
light cap has a mlky or mlKky/coloured fluorescent tint. 17. An

i ndicating light according to any ABSTRAC® preceding d ains,
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 the :
light-em tting diode. 18. An ingy A [ ccording to any one of the
preceding dains, characteri segulagé{\ﬁggétﬁqgﬁfght cap is held by a front
ring which can be attached at an insert housing. 19. An indicating |ight
according to any one of the preceding Cains, characterised in that the
front casing is attachable to the nmounting wall which is arranged between
t he fronyndit doﬁ?[ﬁffsﬁfb t i ,m@' : STRACT
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(1) i ncl gahdgctingeampengnty, a lightdemitting dediedd 2% ra ightaod (§hand airoundgapi ode
(12), a I(é)ght rod (5) and a round cap (9). FIG1

FIG.1




