8 Septenber 2006 1 | NDI CATING LI GHT The invention rel gtsepteinberaoosdi cati ng
light for an optical display. Known indicating |ights exhibit a housing, a
| i ght display, and an electrical switch nmechanism which is arranged
offset laterally in the housing or |ocated externally on the housing, and
is capable of actuation by axial displacenent of the |ight display. There
Is a need that exists of providing a indicating |ight which is capable of
bei ng manufactured with sinple neans as, a conpact structural unit, and has
a high level of functional reliabili ty.1 Thi s problem may be resol ved by
exanpl e -enbodi ments of the i nvelNDEPATINGdIGHTg to a first aspect of the
present invention, there is provided an indicating |ight for optical

di splay, conprising a housing with electrical conductor parts, a

i ght - eni t Thadgnwien iefatesgashindieating ligii fon apPtcal 8isRi-ucent round head,
a hollowrod within the end area of which the push elenent is axially
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nvent i on erised by the features of
the sub- cl aFtH@toR by Fdp ‘339 R %ntg ﬁ*%hgdas"c?ée%gl | s of enbodi ments of the
i nvention can be derived from the foll ow ng Description and the draw ngs,
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of exanpl es hese %tl n% i ght accor ng to an
enbodi nenthﬂamﬁeof being manufactured WI ple “means as compact

" structural unit, and has a high level of functional reliability.
This problem may be resolved by example embodiments of the invention.

According to a first aspect of the present invention, there is provided an
indicating light for optical display, comprising a housing with electrical
conductor parts, a light-emitting diode in a push element which has a
translucent round head, a hollow rod within the end area of which the push
element is axially moveably located and the other end piece of which is
arranged in the housing, and an electrical switch which is arranged in the
hollow rod, in its longitudinal direction behind the light-emitting diode, and is
operable by axial movement of the push element.

Preferred embodiments and further embodiments of the invention are
characterised by the features of the sub-claims.

Further advantages and rhajor details of embodiments of the invention can
be derived from the following Description and the drawings, which in a
diagrammatic representation show preferred embodiments by way of
examples. These show:

FIG. 1 A indicating light according to an embodiment of the
invention in an enlarged plan view, partially sectioned,

FIG. 2 : The indicating light from FiG. 1 in a plan view rotated




invention in an enlarged plan view, partially sectionedsgepthtar2806The
indicating light fromFIG 1 in a plan view rotated 8 Septenber 2006 1la
t hrough 90, partially sectioned, and FIG 3 The indicating light fromFIG
2 with a push elenent depressed axially. 8 Septenber 2006 2 The
indicating light exhibits a housing | with a cover 2 and a foot piece 3,
whi ch is capable of being secured to a profile rail, not shown here.
Located in the housing are electrically conductive parts 4 for the
connection of electrical infeed and auwifeed |ines and connection
termnals, |likew se not represented. Located in the housing 1 is also a
hollow rod 5, which is designed essentially as a rod which is
cylindrically circul arthraugh §65. padisilysectighpehapdsses t hrough the cover 2
and has a rectangul ar shaped rod end piece 6 at the bottom which is

secured | housi ng I.and_qf ich, ther apgul ar di nensi ons .are
sonemhathg?g%ter t han Tﬁ%'ﬁ$5ﬁ¥¢§%“%ﬁtﬁ?ﬂbsgéjggﬁﬁﬁ‘bavgﬁdﬁe?ﬁ%“holIom/rod
5. At the beginning ofdepressed aadmlly. part 6, a shoulder 7 is fornmed because
of the greater rectangular dinmension. In this area the hollowrod 5 is
surrounded by a casting of artificial resin 8 introduced into the housing
1, this casting engaging around the shoulder 7. The cast resin casting 8
is designed in such a way that it accords with the standardi sed

requi renents of explosion protection according to DIN EN 50014118/19. The
end area 9 of the hollowrod 5 | ocated away fromthe rod end piece




6 has' a dianeter which is somewhat smaller than the m ddepemp&tdoosn of the
hell ow rod 5. Mounted in the end area 9 is an axially displaceable push
el-enent 10, arranged in such a way that between the inner surface of the
end section 9 and the outer surface of the push element 10 a standardi sed
expl osion protection gap 11 is forned in accordance wth DIN EN 50014/ 18.
The push element 10 exhibits lugs 12, which cone in contact with a stop 13
formed by _the cross-section narrowing of the end area 9. On the side
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requi renents of expl osion protection. A printed circuit board 15 can be

nmount ed i hel | i : Iigh r e gl S, ki b
web- shapel?rjbérdgt%gi ﬁ:‘ ntgwr ih%glsi%q \thdgaafs%rot?n?{?ﬁ%%ﬁ%gkesf \f%mﬁﬂg g‘%%@?’%&’
circuit RPNt AS|srad |whish isppylinddcallydeirgglarnin coross-seetierd at

the | evelwhicht basesd tHroagh tWsidert PeaRdSHagl £MeRtad§uial @ﬂ&f&%&ﬁ
owar ds

T gy g B AP hp R Se080 18 Pyt A A e
| i ght - emthei reptdngdéarl@imansidns are sogeewbat tgreapsn th®e thier didnieteoast! 15.
In addi tiyRe L&dint pafl &F B HofioWrb& s 20af e R ARRAPEY th I HY | oW
| part 6, a shoulder 7 is formed because of the greater rectangular
dimension. In this area the hollow rod 5 Is surrounded by a casting of
artificial resin 8 introduced into the housing 1, this casting engaging
around the shoulder 7. The cast resin casting 8 is designed in such a
way that it accords with the standardised requirements of explosion
protection according to DIN EN 50014/18/19.

The end area 9 of the hollow rod § located away from the rod end plece
6 has a diameter which is somewhat smaller than the middle section of
the hollow rod 5. Mounted in the end area 9 is an axially displaceable
push element 10, arranged in such a way that between the inner
surface of the end section 9 and the outer surface of the push element
10 a standardised explosion protection gap 11 is formed in accordance
with DIN EN 50014/18.

The push element 10 exhibits lugs 12, which come in contact with a
‘stop 13 formed by the cross-section narrowing of the end area 9. On
the side iocated away from the lugs 12 the push element 10 is enclosed
by a hemispherically-shaped translucent round head 14. The push
element 10 can to the purpose be manufactured of uniform material and
as one piece with the lugs 12 and the translucent round head 14, made
of a translucent material. For use in areas subject to the risk of




rod 5 in the area of the rod end part 6, which is |ikesbtegemmnao®wd on t he
nount t ng bracket 17. For preference the nounting bracket 17 can al so

exhi bit two gudgeons 21, which engage in corresponding holes of the swtch
20 and the printed circuit board 15. The nounting bracket 17 itself can

| i kew se be positioned in the hollowrod 5 and fixed in position by neans
of the electrical conductor parts 4. Ik order to be able to actuate the
switch 20 when the push elenent 10 is pushed in, a contact elenent 22 is
provi ded e¥Rliogionnthebollow red % Witk the pushcelamantiiénand the hausing
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which corresponds to the tappet 23. To the purpose a pressure spring 25
Is alloca n orted Lnsid he
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In addition to this, an electric switch 20 can be arranged in the hollow
rod § in the area of the rod end part 6, which is likewise mounted on the
mounting bracket 17. For preference the mounting bracket 17 can also
exhibit two gudgeons 21, which engage in corresponding holes of the
switch 20 and the printed circuit board 15. The mounting bracket 17
itself can likewise be positioned in the hollow rod 5 and fixed in position
by means of the electrical conductor parts 4.

In order to be able to actuate the switch 20 when the push element 10
is pushed in, a contact element 22 is provided inside the hollow rod 5
between the push element 10 and the switch 20, which can be
displaced in the longitudinal direction of the hollow rod 5 against a
tappet 23 of the switch 20. The switch element 22 can be mounted on
guide rails 42 and be provided with a switch bolt 24, which corresponds
to the tappet 23. To {he purpose, a pressure spring 25 is allocated to
the switch element 22, which is supported inside the hollow rod 5 on the
mounting bracket 17, and has the effect that the switch element 23 and
the push element 10 located above it are pushed upwards, i.e. away
from the tappet 23. In addition to this, an over-stroke spring 26 is
provided, which is arranged between the push element 10 and the
switch element 22. Accordingly, all electrical technically relevant light




As can al so be derived fromthe drawi ng, the indicatingdep@hberddte exhi bit
an operating attachnment 27, which engages over the part of the hollow rod
6 projecting out of the cover 2 and the pressure elenment 10. The actuating
attachment 27 exhibits an insertion housing 28 surrounding the hollow rod
5 in tubular fashion, with a threaded nut 29, and can be secured to a
mounting wall 30, which is nounted betyeen the threaded nut 29 and a front
ring 31, whereby a sealing ring 32 can be provided between the perforated
edge of tand gwitehimg asampogentmdsudtie asnther ligbirenidtingndioz® 18s prmitedas t he
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34, whi ctthé nubutar hellowaod Bf the push el enent 10, so that, in the event of

a switch actuation, both the push elenent 10 and the l[ight cap 33 with the

adaptor sleeve are displaced axial I‘é The adaptor sleeve 34 is supported
by a suppéreansisd e deriyed Gaetthe amm,stheenrybpahgg ligiic hah exdibitor t ed
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nut 29 and a front ring 31, whereby a sealing ring 32 can be provided
between the perforated edge of the mounting wall 30 and the insertion
housing 28, as well as the front ring 31. The threaded nut 29 rotatably
mounfed on the insertion housing 28 is in this sifuation screwed against
the inner side of the mounting wall 30, so that the actuating attachment
27 is mounted in a locationally-secure manner.

In addition to this, the actuating attachment 27 exhibits a translucent
light cap 33, which engages over the light cap 14 of the push element
10. The light cap 33 is part of an adaptor sieeve 34, which in turn is
part of the push element 19, so that, in the event of a switch actuation,
both the push element 10 and the light cap 33 with the adaptor sieeve
are displaced axially. The adaptor sleeve 34 is supported by a support
spring 35 designed as a pressure spring, which is supported on a
sleeve 36. In order to achieve a tight seal upwards at the actuating
attachment 27, a moulded seal 37 can be provided, which is mounted
with a seat 36 in a groove of the insertion housing 28, and is retained
by means of the front ring 31. As can be seen from the drawing, the
peripheral areas of the light cap 33 and the adaptor sleeve 34 are
engaged and sealed by a collar 39 of the moulded seal 37, whereby the
sealed system pertains at the collar 39 after the connection of the




5 tongue- and- groove segnent 43. This connection can, téSepemper2008e, be
created by adhesive bonding or by ultrasonic welding. In the printed
circuit board (FIG 3) the push elenment 10 with the light cap 33 and the
adaptor sleeve 34 is pressed against the force of the support spring 35
axi ally downwards, and specifically sufficiently far for a contact surface
44 of the adaptor sleeve 34 to cone imgcontact with the face surface 45 of
the end area 9 of the hollowrod 5 so that a secure support arrangenent
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comes in contact with an upwards-pointing web surface 51 of the

insertion housing 28. As a result of this, a four-fold support is provided

at push actuation, so that even high impact forces can be reliably

absorbed and no mechanical damage can be incurred.

In the pressed switch position, the switch element 22 is displaced
against the force of the pressure spring 25 so far downwards that the
tappet 23 is pressed right inwards by the switch boit 24 in order to
actuate the switch 20. In addition, it can be seen from FIG. 3 that the
over-stroke spring 25 is also compressed somewhat in relation to the
representation in FOG. 2, so that no rigid forces take effect on the
switch 20, and this therefore also cannot be damaged.

In order to achieve a uniform and bright illumination, it may be of
advantage for at least the hemispherical inner surface 40 of the light
cap 14 of the push element 10, turned towards the light-emitting diode
18, to be designed in such a way that a fine-beaded structure is
exhibited. The inside surface 40 can therefore have a plurality of small
spherical or bead-shaped eievations and a plurality of small
depressions, arranged alternately directily next to one another, so that
the inside surface 40 is not smooth but finely roughened. Such a finsly




18, t'o be designed in such a way that a fine-beaded st BgbtemneerdH06
exhibirted. The inside surface 40 can therefore have a plurality of snal
spherical or bead-shaped el evations and a plurality of small depressions,
arranged alternately directly next to one another, so that the inside
surface 40 is not snooth but finely roughened. Such a finely 8 Septenber
2006 6 roughened inside surface structure can to advantage be produced by
erosion, etching, shot-blasting, or by a correspondi ng arrangenent of the
moul d surfaugherie insive purfagshetadctunsi cn gor éaeenwgmdimrpeobasedthya
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roughed. wWhich the lighting effect is even more uniform and intensive.

Like the light cap 14, the light cap 33 also consists of a translucent
material and covers the light cap 14 at a brief distance interval. The
inner side 41 of the light cap 33 turned towards the light cap 14 can
likewise have a fine-beaded structure. This structure can be designed
in such a way that a plurality of small bead-shaped elevations and a
plurality of small depressions are located alternating directly next to
one another, so that the inside surface 41 is finely roughed. This
finely-roughed inside surface structure can essentially be designed in
the same way as the finely-roughed inside surface structure of the light
cap 14, and manufactured in accordance with the same production
process. In addition to this, it can also be of advantage for the light
cap 33 to be coloured in a diffuse milky fashion or in a milky fiuorescent
manner, in order for the light permeability to be reduced, as a result of
which an inherent lighting of the light cap 33 and a uniform and more
intensive lighting is achieved. An optimally bright and uniform lighting
can also be achieved in that both the light cap 14 of the pressure
eiement 10, as well as the light cap 33 of the actuating attachment 27,
are coloured in accordance with the light or colour wavelength of the
light-emitting diode 18.




finely-roughed inside surface structure can essenti al | y8 $eptethesizgned in the
sane way as the finely-roughed inside surface structure of the light cap
14, and manufactured in accordance with the sane production process. In
addition to this, it can also be of advantage for the light cap 33 to be
coloured in a diffuse mlky fashion or in a mlky fluorescent nmanner, in
order for the light perneability to be ¥educed, as a result of which an

i nherent lighting of the light cap 33 and a uniformand nore intensive

l'i ghting B&Mﬁ_'eved. An optinmally bright and uniformlighting can also be
achieved in that both the light cap 14 of the pressure elenent 10, as well
as the | ight cap 33 of the actuati ng attachment 27, are coloured in
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2. An indicating light according to the preceding Claim,
characterised in that a contact element can be moved against a
tappet of the switch is arranged between the push element and
the switch,

3. An indicating light according to any one of the preceding Claims,
characterised in that the contact element and the push element
are supported at a thrust spring positioned in the housing.

4, An indicating light according to any one of the preceding Claims,
characterised in that an over-run spring is provided between the
push element and the contact element.

5, An indicating light according to any one of the preceding Claims,
' characterised in that the bush button piece is supported by lugs at
a stop in the hollow rod.

6. An indicating light according to one of the preceding Claims,
characterised in that part of the holiow rod is cast over in the
housing with moulding resin according to the explosion protection
requirements.




3. An indicating light according to any one of the pre@skpramb&l OGS,
characterised in that the contact el enent and the push elenent are
supported at a thrust spring positioned in the housing. 4. An indicating

| i ght according to any one of the preceding Cains, characterised in that
an over-run spring is provided between the push elenent and the contact
element. 5. An indicating |ight accordgng to any one of the preceding
Clainms, _characterised in that the bush button piece is supported by |ugs
at  a stdp i nAhindieating light agcomdingnta aavi aaelafgthe aceerdinggClainhe of

the preceding cﬁbaame,nse@w:ﬁ atwawéﬁeéix;ilest&}ﬁtpr%ééu&ri dde ber‘r‘mﬁ&%' S cast

over in the us nmoul resin according to the explosion
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according to anyoutes fatetdfether pastielgniadriti aiallyahavableein 8asllathet.hat an
expl osi on protection gap conforming to standards is formed between the

i nner face of the hollow rod and an outer face of the push elenent axially
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el ement and the housing is designed as a pressure-tig cap su?e conf orm ng
to expl osi on"BHEIHL{'F oS i9RTa AT 2 @feﬁﬁur‘l’iﬂ!%t Pﬁaswegmméeanm 4§ to any
one of the pregphtisign @ratédtion sbamasidy.i sed in that the housing is closed
by a cover into which the hollow rod protrudes. 10. An indicating |ight
accordi ng to any one of the preceding C ains,

. An indicating light according to any one of the preceding Claims,

characterised in that the housing is closed by a cover into which
the hollow 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 hollow rod.

11. An indicating light according to any one of the preceding Claims,
characterised in that the switch and/or the printed circuit board
are positioned at a mounting bracket.

12.  An indicating light according to any one of the preceding Claims,
characterised in that the mounting bracket has at least one pin
passing through the switch and engaging the printed circuit board.

13. An indicating light accordin'g to one of the preceding Claims,
characterised in that the mounting bracket is positioned in the
hollow rod and fixed in position by means of the conductor part.




chardcterised in that a printed circuit board with the dSephinberdots i ng
di.ode ‘and el ectroni c conponents arranged on it is provided within the
hollow rod. 11. An indicating |light according to any one of the preceding
Clainms, characterised in that the switch and/or the printed circuit board
are positioned at a mounting bracket. 12. An indicating |light according to
any one of the preceding Clainms, characterised in that the nounting
bracket at | east one P passi ng through the switch and engagi ng the
print ed c cuitn todicatingsliohh acsardng 1) anvgaee Ricthrelinigeedinm&laims he

preceding C aldmracté“rea"@ctuﬁrtlﬁe&dahnobaaéuﬁ@eatrﬁamlem SRR over P ti oned
in the hollogarg fatﬁj ﬁd I n po % rrg of the conductor part. 8
Sept ember 200 AnPHaMC deen Y 'thf’r Cudedi Rgst thenrayes of thiee

precedi ng C ahm:,sm@.har acterised in that an operating attachnment extends
over the part of the hollow rod which protrudes past the cover of the

housing. 15. An indicating |ight according to any one of the preceding
Cains, thar &t &rdisatingnlightacchedingetaiainygone tefctimepreceding Sthmbd e to a

mounting val | cprabreireell AARY (RE!YEEMRd aqmcr{na@ﬁ N hifachdiigafied nut

|l ocated at an |nsert ou5|'r£1l%%‘I e A TR according to any one
of the precedMQUEHing nwall Pﬁcﬂ%r?‘@@&gi@ﬁ tbl‘PéWeFIﬁ'e fepat | Heg apndcBnent

has a transl uterdaddd ght |ccateexatadiingeAViesuding. round head of the push

element. 17. An indicating |ight according to any one of the preceding

Clainms, characterised in that the light cap is arranged at an adaptor
16. An indicating light according to any one of the preceding Claims,

characterised in that the operating attachment has a translucent
light cap extending over the round head of the push element.

17.  An indicating light according to any one of the preceding Claims,
characterised in that the light cap is arranged at an adaptor
sleeve which is associated with the push element and axially
movable with it.

18. An indicating light according to any one of the preceding Claims,
characterised in that the adaptor sleeve has an associated
supporting spring which is supported at a seat.

19.  An indicating light according to any one of the preceding Claims,
characterised In that the adaptor sleeve and the light cap rest at a
moulded seal when the push element is at rest.

20. An indicating light according. to any one of the preceding Claims,
characterised in that, to limit the push button operating stroke, the
adaptor sleeve has at least one stop face corresponding to an end
face of the end section of the hollow rod.




sl eeve which is associated with the push el enent and axisapleiberPoygibl e with
it. 18. An indicating |light according to any one of the preceding C ains,
characterised in that the adaptor sleeve has an associated supporting
spring which is supported at a seat. 19. An indicating |light according to
any one of the preceding Clainms, characterised in that the adaptor sleeve
and the light cap rest at a noul ded sgal when the push elenent is at rest.
20. An |n(%| catl ng light according to any one of the preceding d ains,

char act e 'sedAnnindigating Jighthaeceding fohaputenm ofpideapreredingoRiaimshe

adapt or sl eevehhmtahsle@am tage §trﬁ9!tf§ﬂéesﬁ|§’|56ﬁsm'ﬂdbﬂgaﬁaltﬂfhaqngd Lace of
the end sectipn of th I ow rﬁg g t enber 2006 . An i nd?catl ng
li ght accordi Iff% 8 3 %fe'ﬁ ageesBUideTCiasssstayciageaandrad 4@ ifn t hat

a nultiple supp:mde\dnﬁom IHthrgitfte pnsh RGigen d‘pﬁé)ﬁtmlg%ﬂrakef.ace end face,
shoul der face, stay face and a lug is provided for limting the push
button operating stroke.. 22. An indicating light according to any one of
the precédi nghtl indieating Highicacsorsiing it ahptondefribel peztesting lehel d at

the insert henaidulehiereans it the fn'i%ﬁ‘ltderd "Wai2te RO W GA 4Ht9ht

accordingtolﬁt%one of the precedin ai s, charac erlse at t he
i nner si de of NPHEINGBKNINRRAS %fthﬁﬁéobtjﬁ'ﬁ‘g el enent facing the I i ght emtting
di ode has a refractive fine pearl structure. 24. An indicating |ight

accordi ng.t o gapy: f the preceding C ains, acterised in that at

| east thgsrouﬁﬁ 'Hgé%atg'?g IHﬁ’tp%%‘FPr I"%&éﬂta"y ane 91%h3 preceding Claims,
characterised in that the inner side of the round head of the push
element facing the light-emitting diode has a refractive fine pearl

structure.

24. An indicating light according to any one of the preceding Claims,
characterised in that at least the round head of the push element
has a milky tint.

25. An indicating light according to any one of the preceding Claims,
characterised in that at least the round head of the push element
has a milky/coloured fiuorescent tint.

26. An indicating light according to any one of the preceding Claims,
characterised in that the push element is formed in one piece with
the round head and is made from the same material.

27. 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 push element has a refracting fine pearl
structure.




has @ mlky tint. 25. An indicating |ight according tos®eyteober 2006t he
preceding Cains, characterised in that at |east the round head of the
push el ement has a m |l ky/coloured fluorescent tint. 26. An indicating

| i ght according to any one of the preceding Cains, characterised in that
t he push elenent is fornmed in one piece with the round head and is nade
fromthe sane materi al. 27. An indi cat1'nng l'ight according to any one of the
pr ecedi n% d a| ns |sed | gat t he |nner side of the_ |ight cap
facing t k& Uniﬂ'drln @"%f '%9 RefbY RNe 2T e, Bragefinei Glifsar |
structure. 8 &eptam‘ealseBOGﬁthéﬂtI% firfen peadl eatucigrd icdhtheanoesdsis toF any
one of the pr n terli |ntha t he fine.pearl
structure of fiﬁe:fj{:%ﬁcége?lo{%ngftﬁgﬁrgg % Egﬁrggﬁur{fna "Ff'ﬁr sb PIf W8 ucture
of the inner Hgdtcap Etﬂ@ee8$¢rgtmllsca¢ﬁmh1@fessent| ally identical. 29. An
indicating |ight according to any one of the preceding C ains,

characterised in that the round head of the push el enent and the | i ght cap

are tint&d-t oABUNdisaEnGdidterRerding ttReany gine efithei prpceadinaetlaims,

characterised in that the round head of the push element and the
light cap are tinted to suit the wavelength of the light-emitting
diode.




