; EFe3el PFLbd6TPO3 1 | NDI CATI NG LI GHT The invention relates to a indicating
I 1ght for an optical display. Known indicating |ights exhibit
't ght display, and an electrical sw tch nechanism which is allmulmﬂ[ﬁwulmmmumt
laterally in the housing or |ocated externally on the housing, andsss«
capabl e of actuation by axial displacenent of the light display. There is a
need that exists of providing a indicat i1ng | i ght which is capable of being
manuf actured with sinple nmeans A§pICTING. LPEHUct ural unit, and has a high

| evel of functional reliability. This problemis resolved according to the
i nvention by the features of Claim1l. Preferred enbodi nents and further

enbodi nefthg FHcvérﬂ%h Peeaid Ofo & ?n&ﬂ?artﬁﬁj & rﬁel‘i')rbé{n i SRGIEAay0f the

sub-cl ai ns. Further advantages and maj or details of enbodi nentS of the
i nvention can be der| ved fromthe follow ng Description and the draw ngs,

which in g r e PRS ref e tsy of
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depresseécélxaﬁpnyby axial displacemen oft e Ilght display.

There is a need that exists of providing a indicating light which is
capable of being manufactured with simple means as a compact
structural unit, and has a high level of functional reliability.

This problem is resolved according to the invention by the features of
Claim 1.

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

Further advantages and major 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
through 90°, partially sectioned, and

FIG. 3 The indicating light from FIG. 2 with a push element
depressed axially.
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2 The indicating light exhibits a housing 1 with a cover 2 and a foot piece
3, which 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 outfeed |ines and connection termnals,
| i kewi se not represented. Located in the housing 1 is also a hollow rod 5,
which is designed essentially as a rod #hich is cylindrically circular in
Cross-s Lon, ;Wi {. u 0 . a_lLeac | ar
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artificigl r.esi L0t ed 1nto housing 1, this casting engagi ng
ar ound t%é"@ﬁéﬂgdgke%g%ﬁg&cg {Ep?se%']iit%%(fasti ng 8 is designed in such a way
that it accords with the standardi sed requirenents of explosion protection
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board 15 carries a lightemtting diode 18, which is |ocated at the | evel of
the end area 9 inside the push elenent 10 at a distance interval beneath
the tranthecend ammm@® btddelHolhow iod & lagated ewarydframi the radagadtpiece
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parts 4.with BMNeEN 500d4Be to actuate the switch 20 when the push el enent
10 is pushed in, a contact elenent 22 is provided inside the hollowrod 5
between the push elenment 10 and the switch 20, which can be displaced in

t he | ongThedprsh @lesdntor OoexiikitRolugsy 12d vehigfaicesre ain fadace3with tehe
switch 2 T A t > ; i | nd

provi ded R H a o eh o T S ek e R LaR8, St %ﬁgﬁg?‘%ﬁ 75" he
pur pose, the gideJacatedrawgy2ons the| lvgst 38 the phshsgiemend] todatenclosgd ch
i's suppoglied iHxh | RO k 17 n

t he effe%% tghat t i%mﬁggﬂyeﬂ\éngﬁg g%é}gbr:gla?ﬁgogﬂghaelhgﬁﬁtﬁﬁb |E?§t g’éﬁgﬁove
it are pelgregnipluced 19 the pueose dis mentuipplared3of unitarm tmatetial @mds,
an over-gLr NG440 ¢ i Vi ge. ich g RN 140

el ement ?L% %ﬁ% Ffiﬁeclesglvi' Chﬁéllgégn'ti52%@%@\80?23%9@5532%%6 et(i:qt ri cgl4’em%@

t echni cabf yar blamsducent ghtaterial. For use in areas subject to the risk of



4 and sw tching conponents, such as the light-emtting diode 18, printed
Gircuit board 15, conponents 19, switch el enent 22, pressure spring 25,
over-stroke spring 25 and switch 20, are arranged in a space-saving
arrangenment behi nd one another and in part also next to one another,

nmount ed exclusively inside the pressure-resistant encapsul ated area of the
tubul ar hollow rod 5. As can also be ded ved fromthe draw ng, the
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t hreaded nut 29 and a front ring 31, whereby a sealing ring 32 can be
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achieve a tight seal upwards at the actuating attachnment 27, a noul ded seal
37 can be provided, which is nounted with a seat 36 in a groove of the
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face surface 45 of the end area 9 of the hollowrod 5, so that a secure
support arrangenent is provided, in that a downwards-poi nting peripheral
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arranged alternately directly next to one another, so that the inside
surface 40 is not snooth but finely roughened. Such a finely



6 roughened inside surface structure can to advantage be produced by
erosion, etching, shot-blasting, or by a correspondi ng arrangenent of the
nmoul d surface. The finely-roughened inside surface structure has the effect
that the light emtted by the light-emtting diode 16 breaks and is caught
on the entire inside surface 40 of the light cap 14 in such a way a
uniformy great lighting body lights up4 In addition to this, it is also of
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in the housing wt resin accordi ng to t he expl osion protection
requi r erithsa 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



8 7. An indicating light according to any one of the preceding d ains,
.characterised in that an expl osion protection gap conform ng to standards
is formed between the inner face of the hollow rod and an outer face of the
push el enment axially novable in the latter. 8 An indicating |ight
according to any one of the preceding (lains, characterised in that the
holl ow rod with the push el enent and t e housing is designed as a

pressurestight D 1304 KO 0§} i.pon d . An
i ot fopoPRG BRGNS MR gatla B0 TS RORRCRIRF Bt e RRTRLBosS,
char act &ei sezptad byaadheeivebsindjngsot bysetragonicweddingt o which t he

hol | ow rod protrudes. 10. An indicating light according to any one of the

preceding Cains, characterised in that a printed circuit board with the
| i ght - et tihiengrintede cinedl it bosrdofir kS c iptremus mrelament d@ with ¢her bghded
within I : hadi,cakings 14 | t he
pr ecedi tﬁlgaﬁﬂlag'i %@\H gﬁgrgétégﬁéggéggkgt gt i%t r?ergrs%\t?\de?ig%%%h?grthghgg%ﬁfﬁegse
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accor di BocbABRY soffadl 44GPIFEAUANST 8ldBye FRTRCLBRIS A EBntABE libk
nount i ng bracket has at | east one prn passing throug e swich an
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housi ngpointing end surface 48 of the adaptor sieeve 34 lies on a circular
surface 49 of the sleeve 36, and a lug 50 of the adaptor sleeve 34
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 bolt 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 desighed 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 elevations and a plurality of small
depressions, arranged alternately directly next to one another, so that
the inside surface 40 is not smooth but finely roughened. Such a finely



15. An indicating light according to any one of the preceding d ains,
characterised in that the operating attachnent is attachable to a nounting
wal | which is arranged between a front ring and a threaded nut | ocated at
an insert housing. 16. An indicating light according to any one of the
preceding C ains, characterised in that the operating attachnent has a
transl ucent |ight cap extending over thé round head of the push el enent.
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housi ng kyemearis10f ahteof rthet lightgcap 14 respectively occurs, as a result of
which 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 fluorescent
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
element 10, as well as the light cap 33 of the actuating attachment 27,
are coloured in accordance with the light or colour waveiength of the
light-emitting diode 18.



23. An indicating light according to any one of the preceding C ains,
characterised in that the inner side of the round head of the push el enent
facing the light-emtting diode has a refractive fine pearl structure. 24.
An indicating Iight according to any one of the preceding d ains,
characterised in that at |east the round head of the push el enent has a
mlky tint. 25. An indicating |ight accdrding to any one of the preceding
Cl ai s, erised in that at |east the round head of the push el enent
has a m ured fluorescent tint. 26. An indicating |light according to
any one of the preceding C ains, characterised in that the push elenment is
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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.

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 hollow rod is cast over in the
housing with moulding resin according to the explosion protection
requirements.



11 28. An indicating light according to any one of the preceding d ains,
characterised in that the fine pearl structure of the inner side of the
round head and the fine pearl structure of the inner side of the light cap
are essentially identical. 29. An indicating Iight according to any one of
the preceding C ains, characterised in that the round head of the push

el emrent and the Ilght cap are tinted to8suit the wavel ength of the
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explosion protection standards.

9. 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 according 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.
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characterised in that an operating attachment extends over the
part of the hollow rod which protrudes past the cover of the
housing.

15. An indicating light according to any one of the preceding Claims,
characterised in that the operating attachment is attachable to a
mounting wall which is arranged between a front ring and a
threaded nut located at an insert housing.

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 sieeve 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.
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face annular face, end face, shoulder face, stay face and a lug is
provided for limiting the push button operating stroke..

22. An indicating light according to any one of the preceding Claims,
characterised in that the moulded seal is held at the insert
housing by means of the front ring.

23. An indicating light according to any one of the 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 fluorescent 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.
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characterised in that the fine pearl structure of the inner side of
the round head and the fine pearl structure of the inner side of the

light cap are essentially identical.

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



