DESCRI PTI ON h _ LI GTING DEVICE  The present
invention relates to a lighting or illumnating device according to the
preambl e of claim1. Such lighting devices are in particular used in
external advertising, energency lights, fibre optic systems and displ ays.
They generally conprise neon tubes, %Elgg RS curved to the shape of a
character to be displayed, groups or | Iighting nmeans of known
type. Such illum nated di spl ays are expensive and suscepti ble to damage.

LIGHTING DEVICE

The present invention relates to a lighting or illuminating device according
to the preamble of claim 1. Such lighting devices are inm particular used in
exterunal advertising, emergency lights, fibre optic systems and displays.
They generally comprise neon tubes, which are curved to the shkape of a
character to be displayed, groups or individual lighting means of known
type. Such illominated displays are expensive and susceptible to damage.

The problem of the invention i3 ro provide a lighting device of the afore—
mentioned type, which can be mamnfactured lnexpensively, in frameless form
and in shape cxr mould-independent marner, which is lass susceptible to dam-

age and which makes coptimum use of the light emi=ted by the source.

According to the invention this problem is solved by a lighting device hav-
inz the features of claim l. Advantageous further developments appear ia
tZe subclaims. As the matarial focr the bedy of the lighting device caa be
coustituted by a plastics material, e.g. accylic glass, wq;ch is Tesistantc
to breaking and impact, the lighting devices according to the invention have
a loanger life than the neon tube lettars usad in external advertisiag. It
13 also possible to uss a low voltage power supply, which brings zbout an

21ergy saving comparad with neon tube lighting elements.

Accordiag to a first embodiment of the iavention the entire body is con-
structed in the form of a character, symbol, pictog=am or letter to be
displayed, the strip-like light somrce beizng preferably laterally fitted in
the body and follows the contour of the character, iumincus body or letter,
The light exit face can bs shaped like tha charactar or letter to be dis—
played. According to a second embodiment rie light source is so fitted
witaia the body, that on part of the light exit face appears the character
or letter to be displayed. TFor this purpose the characters or letters o
be displayed can ba given a relief-like construction ia the body, preferably
on the lighez exit face or in mirror-symmetric manrer on the back. TIa 2
first vaziant of this embodiment the letter iIs given a depressed or recessed
ccustruction and in the resulting slot are fitted one or more strip-like

lizhz sources. In a secound variant the latter or character is raised, so



The prebl em of the invention is to provide a lighting device of the afore-
mentioned type, which can be manufactured i nexpensively, in franeless form
and in shape or noul d-i ndependent nmanner, which is | ess susceptible to dam
age and whi ch nakes opti mum use of the light emtted by the source.
According to the invention this problem-ig-solved by a |ighting device hav-
ing the features of claim1l. Advantageous further devel opnents appear in
the subclaims. As the material for the body of the lighting device can be
const it ut édabyltalplsastoundedityean @ll-muyd oty ic wBidas are Wiaebd io&eresinﬁ:&ant
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with moulded light sources can also be manufactured in that cthe light
sources are given a configmration in a mould corresponding to the previously
described arrangement in the slets and then the body is moulded round the
light sources. If the body is itself comnstructed in the form of the char-
acter or letter to be displayed, generally the strip-like light source is
ficted in flat engaging manner either in a slot on the side of the body or
on a planar lateral face 6 the body. However, it can alsc be integrated
into the body by moulding.

The material of the body can, on the light exit face, be transparent or
diffuse scattering ("milky") and caun also be coloured in accordance with the
intended use. The light source can be installed with a certaim inclinatiom,
$0 as to direct most of the emittad light onto a mirrored face. The con—
straction of one lateral face of the body as a mirzror can take place by
silvering or uwirroring the face using known procedures, eig. by vacoum
deposition of g2 reflecting waterial, bonding on a reflecting f£foll or the
lize. As when light strikes an Interface a certain portion of light is
reflected, a mirror effect can also be achieved by glazing the corresponding
face. Appropriatsly said face is so positioned thar most of the light
impinging from a direction suitable for reflectiom to the lizht exit face is

reilected.

According To the invention as a result of the strip-~-like lighr source the
light output with respect to the direction of tie strip is mora uniform,
whereas tihe face constructed &3 a mirrar forms a virtwal Iigh:t source, so
that the light exit face is illuminated from a2 further side and consequently
more uaiformly. The body can have several faces constructed as mizrors,

the mirror effect relating to the light tfavelling in the body, i.e. the
light travelling in the body is reflected dack into the body at the mirzr-

orsd face.

The strip-~like light source only ewits a small portion of light at the
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gto a first enbodiments of the invention the entire body is con-
in the formof a character, synbol, pictogramor letter to be

d, the strip-like Iight source being preferably laterally fitted in

and follows the contour of the character, |um nous body or letter.
t exit face can be shaped |ike-tfe.character or letter to be dis-
According to a second enbodi nent the light source is so fitted
he body, that on part of the light exit face appears the character
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one or nore strlp |'i ke light sources In a secon

var i ant he letter or

char act ersongce &Fs@(?,m gqot diffuse reflecting face, to the light exit face.

Advantageously one wall of the body is constructed as a concave Or convex
mirror, e.g. by mirroring or silvering and reflects light coming from the
light source or another mirror facs, . . to the light exit face s
that the thus reflected rad;atzon cove‘s a specific portion of the light

exit face determined by the cu;va ure and orientation of said wall

portion and which can naturally also be the entirs light exit
face. THe beam cone can be both expandedand contractad by the
reflection.

Additionally or alternatively the praviously described arrangement can be
modified in such a way that at least part of the light impinging on the
curved wall elemert is xeflected b7 means of a secord, prefaravly plans

mirzor to the light exit face.

The coupling out of light at the light exit face can be brought about in two

different ways.

The strip-like light sources aaxd the inwardly mirrored interfaces of the
body can be set np in sucl a way that the light travellinz iz the bady
impiunges on the light exit face under an angle larger than the angle of the
total reflection &T' The light then only exits at the points of the light
exit face with an irregular surface, because there, although the incidence
angle is on average larger than the total reflecticn angle, the incidencs
anzls can be locally smaller than the total reflection angle. Such an
irregular surface can be obtained in kxnown wmanner hy etching, grinding or

the application of a light scattering substance or foil.

Alternatively the light source and reflecting faces can be set up in such a
way that the light emitted or reflected by them at least partially impinges
on the light exit face uﬁder an arngle which is smaller than the total reflec—
tion angle, so that it partly exits from the body. However, as a specific



that it is surrounded by an all-round slot, in which are placed one or nore
strip-like light sources. The light sources enbedded in this way in the
body can be accessed from one side of the body via the correspondi ng sl ot
or can be nmoulded in said slot. Naturally such a lighting or illumnating
device with noul ded Iight sources can al go-be manufactured in that the

| i ght sources are given a configuration in a nould corresponding to the
previ ously described arrangenent in the slots and then the body is noul ded
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It can be disadvantageons for certain applications that light coming
irectly from the light source exits the light exit face. This more part-—
icglarly applies if the strip-like light source comprises several single
light sources and the distance irom the light source to the light exit face
is too small, so that the light cones of the single light sources can over-
lap at the light exit face. For such cases the light source can be so set
up through a suitable orientation or conventional beam~limiting means, that
the light emitted by it and which passes ta the lizht exit face without
prier reflection, impinges there under an incidence angle larger thar the

total reflection angle.

The lighting device accordiaz to tke iavention has a sclid body, which can

n particular be made from plastic, which can be easily moulded and workad.

o

T can therefores be easily manufactured even with complicatad shapes.

As strip=like light sources ars avallable on the one hand strip-like printed
circuit boards, to which are applied using SMD technology a tight, compact
arrangement of light-emitting diodes. THowever, on the other hand strip-like
light sources exist formed from elactroluminescent foil, which produce over
their length continounous light., e.g. the material known under the trade name
Super Neo~ Neon (SY¥) described in TS patent 5,845,752.

Further advantazes and advantages of the invention can be gathersed fzom the
following dectailad descripticn with reference to the attached drawings,
wherein shows

Fig. 1 A first embodiment of the invention.

Fig. 2 A crass—-gactiocnal view of a first variant of the first
embodigent of the iaventiom.
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The material of the body can, on the light exit face, be transparent or

di ffuse scattering ("mlky") and can al so be coloured in accordance with
the intended use. The light source can be installed with a certain
inclination, so as to direct nost of the emtted light onto a mrrored
face. The con- struction of one |ateralsface of the body as a mrror can
take place by silvering or mrroring the face using known procedures, e.g.
by vacuum deposition of a reflecting material, bonding on a refiecting
foil or tHe.l3 ke. As Avkeosd-sgértionsl ivies afhaisucend aagiant @t ehd) fAOEE i ON Of
light is reflected, aéﬁgéﬂengf‘pe%e%g 138, be achi eved by gl azing the
correspondi ng face. Appropri at el ely sard tace is so positioned that nost of
the light inpinging froma direction suitable for reflection to the |ight

exit faceiis yeflected czos%cgeéeiloam Rel N LNMRREI VIR 133: B S5k 0f the

strip- li ke | i ght source |g ht output W th respect to the dlrectlon of
the strip is nore unlf“ﬂ‘FﬂiL"-"\ﬁFrEr §2¢ f8venfddeconstructed as a nirror forms a -
virtual |ight source, so that the light exit face is illumnated froma

further gj n n nt | .
urthe %Jigs?. %ad& %% s%%ue stec ional view part of the optical path in the case of
the third variant of the first embodiment of the invention.

Figs. 6a to 6] Different configurations of a slatr for receiving the strip-
like lizht source.

Figs. 72 to 7d Dilferant arrangements of a strip-like light source in a
slot of the body.

¥ig. 8 A fromt view of an example of a second embodiment of the

iavention.

Figs. %a & b A rear view or a partial sactional view of a £first wvariant

of the second embodiment of the inverntion.

Tizs. 10 & 10b A rear view or a par: sectioral view of a second variant
of the second embodiment of the imvention,

In the following description identical or identically acting elements of the
lighting or illumminacviag device according to the invention are given the
same reference nymerals. Mirrored or silveresd faces are indicated by a
broken _i:e parallel to a continuous or through line.

Fig. 1 shows an exawple of a first embodiment of the inventive lighting or
11lmminacting device in the form of a letter W, The view of fig. 2 corres-
ponds to a section perpendicular to the broken line of the letter, e.g.

along line I~I in fig. 1.

The lighting or illcminating device essenti;lly comprises a body 1 made
from a transparent material, e.g. acrylic glass, which is resistant to




nore uni formy. The body can have several faces constructed as mrrors,

mrror

f ace.
t he

The strip-like light source only emts a small portion of |ight
-6 = -3-

impact and breakage and which can be c¢lear or opagque. The body has two
planar, parallel limiting faces 2 and 3, which are jolned by side walls 4.
In each of the side walls is formed 2 transparent slot 5, e.g. by laser
cutting or milling with following polishing and in = which extends a strip-
like low voltage light source 6. This light source can e.g. be a strip of
electroluminescent f£film or foil (e.g. SNN) and preferably has on the side
of the body or on its back not shown power supply terminals. The slot § and
strip~like light source 6 extend in a direction perpendicular to the sec—
tional plane alomg the side of the body and preferably pass around the
complete letter. Through the insertion of the light source 6 in the trans-
parent slot it is ensured that substantially the entire usable light effic—

iency of the strip-like 1ight source 6 enters the body l.

The face 2 forms the light exit face of the body and can have a roughened
portion. The face 3 facing the lighr exit face 2 is inwardly mizrrored, so
that it reflects light, propagated in the body 1, to the light exit face 2.

The light emitted by the light source 6 partly strikes the mizrored facs 3
and partly the lizht exit face 2. IThe light striking the lfghs: exit face 2,
to the extanr that the incidence argle M is larger than the total reflection

angle N,r passes out with the intensity

and is reflected with an inteusity

. 2
T a T - CL
L o cos (% 1.)
Io being the iatensity of the incildent light. Idizhe which impinges on the
lizht exit face with an incidence angle {L higher than the total reflection

angla o(T 1s coupletaly reflacted.

The light reflected on the light exit face 2 travels to the mirrored face 3,
which reflects it back to the light exit face 2 in tha same way as the light
striking it directly from the light source §.

t he

effect relating to the light travelling in the body, i.e. the |ight
travelling in the body is reflected back into the body at the mrr- ored

at



! narrowi sides, whereas the mirror face, as a result of the directed reflec-

" tion to the light exit face, reduces the absorption of |ight-absorbing
faces of the body, so that overall the light efficiency is inproved.

Advant age- ously the mrror face guides a |light bundle comng directly from
the light source or froma not diffuse-rreklecting face, to the light exit
face. Advant ageously one wall of the body is constructed as a concave or
convex mrror, e.g. by mrroring or silvering and reflects |ight com ng
fromt heDhr:@Ist r&fleccidnObetaet (parallialr Sacesacthe incidence angle att dné Ifecéi ght
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Additionally or_alternative %f& previ ously described arrangenent can be
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the light exit facs, sa that the incidence angle at the light exit face 2
changes in the case of repeated xeflections. However, a light exit can
also be achieved through a roughened portion, in the wmanner represented
under 2' in fiz. 1, in that the orientation of the surface statistically
varies, so that 1light, which with respect.ito the mean orientation of the
light exit face 2 has an incidence angle higher than the tatal reflectiom
angle, locally has an incidencs angle which is smaller than the total

' reflection angle, The same effect can be achieved through a diffuse scatt-
ering coating ol the light exit face 2 or the use of a diffuse scattering
material for the body 1. In a'preferred ambodiment of the invention the
1light exit face 2 is completely covered with a diffuse scattering, e.g.
ccloured foil.
Iz the embodimext gf £iz. 2 with parallel faces 2 and 3, it 1s possikle
ta provide a beam~limiting device, e.g. 2 screen or mask, so that the
incidence angle of the light from the light source 6 is higher than the
toral reflaection angle at the light exit face 2 and at the reflecting face 3.
In this case light can only emerge in the diffusas scattering portion 27,
whersas in the remaining area of the 1izht exit faca 2 the 1izht is totally
reflacted.

Fizs. 3 to 5 show in cross—-secticn variants of the illuminating letter shown

in fiz. 1.

Ia the variant of the embodiment of fig. 1 shown ia fig. 3, apar:t from the
face 3, the side walls l4a and 14b are mirrared and inclined with respect to
the light exit faca 2 or reflecting face 3, With an appropriate choice of
the anglesof the lateral faces lia, 14b to the normal of the light exit face
2 or reflecting face 3, j3 or }’, 1ight which fpitially impinges with an
angle greater than the total Teflection angle on the light exit face 2,
following one or more reflections on ome of the sides l4a, 14b impinges on



curved 'wall elenent is reflected by means of a second, preferably plane
mrror to the light exit face. The coupling out of light at the |ight
exit face can be brought about in two different ways. The strip-Ilike

| ight sources and the inwardly mrrored interfaces of the body can be set
up in such a way that the light travel r'ian'g in the body inpinges on the
light exit face under an angle larger than the angle of the total
reflectiqQqp. Jerr]. .The light then only exits at the points of_ the |ight
exit facg:h\ﬁ/i ‘Jflf‘?qlgne’ii-rgr ﬁﬂgrm&ﬁﬂa&?fg%eeémrtme?h FeFRuGRE ISP ANgdRee
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the light" source and reflectin es can be set up I'n su

For an exclusive coupling out of light on umeven portions of the light exit
face 2, as described hereinbefore relative to f£ig. 2, the angle between the
side walls 142 and l4b is chosen as %0°, so that a beam of light, following
a reflection on both mirrors, travels back parallel to its original direc-
tion. In addition, the angle ﬁ is chosen larger than the total reflection
angle, so that light reflected on the face l4a always impinges on the lighct
exit face 2 with an angle greater than the total reflection angle. Finally,
the light source 6 is so positioned that the mirrored walls l4a and 14b act
as a screen, which prevents the direct incidence of light omn the light exit
face with an angle smaller than the total reflectiom angle. In this case
the face 3 need nct be wirrored, provided that iT is paraliel to the light
exit face 2, because also on this face the light impinges with an incidencas

angle greater than the total reflection angle.

In the variant of the first embodiment shown in fig. é, once again the face
facing the lizht exit face 2 aud the side walls 24a, 24b are mirrored.
However, the side wzlls have in the edze regioms wall porticms 25a and 250

conscructed as convex mirrors and whose function is to reflect the light
striking the edge rezions directly to zhe light exit face 2 or the reflect-
ing face 3 and to distribute the same over a speclific surface area. A

correspondiag oprtical path is shown in exemplified form in £igs. Sa and 5b.

ig. 5a illustractes the function of the mirrored wall portion 25a. The
light bundle Sl impinging from the light source 6 on the wall portiom 25a
is reflected by the latter and is so expanded that it covers the entire
1ight exit face 2. In a similar mapner, light reflected under a large
angle of emergence on the face 3 is reflected via the wall element 23 to
the light exit face 2. The degrea of expansion of the beam bundle Sl 1is
dependent on the degree of curvature of the wall element 2S5a. With a corr-
espondingly large radius ¢f curvature Rl and corresponding positioen of the



way that the light emtted or reflected by themat |east partially inpinges
on the light exit face under an angle which is smaller than the total
reflec- tion angle, so that it partly exits fromthe body. However, as a
specific -4- portion of the
light is reflected back into the body,-i2? < s advant ageous to provi de facing
the light exit face, a parallel, mrrored face, which optionally together

with further mrrored faces of the body returns the light again to the
| i ght exi*fafERcef the circle of curvature ?1 for the incidence range, the beam

bundlie S1 only covers part of the light exit face, which can be advantageous
if certain areas of the light exit face are to be more strongly illuminated.

The operation of the mirrored wall portiom 25bh is diagrammatically represen~
ted in fig. 5%. The light bundle S2 coming from the light source is reflec—~
ted by the wall element 25b, so that it is expanded and covers essantially
the entire zreflecting face 3. The face 3 then rveflects part of this 1ighe
To the light exit face. Tae radius of curvature R2 and the centrs of the
corresponding circle of curvature P2 caz also be chosen in such a way that
the bundle S2 falls in 2 portion of the face 3 in which it is completely
zellected to the light exit face 2. Light reflected under a large angleat
the light exit faca 2 is reflected by the wall element 25b to the face 3.

In the case of symmetrical comstruction, as shown in fig. &, the four mizr-
ored portioms 25a, 25b preferably have a2 circular curvatura and idenrtical
tadii ol curvature.

In the embodiments af the inventive lighting device shown i;-figs. 2 ©o 5,
in each case two strip-like ligh: source £ace one another. However, it is
alternatively possible to use ouly one light source on one of the two sides
and to mirror the facing side wall, so that a virtual 1light source is pro—
duced on this side. Moreover, in the angle regions of a2 letter a mirroring
effect can be provided in placa of the light source 6 and the strip-like
light source is only located on the straight or slightly ecurved portions of

the body 1, e.g. alonz the portioms Ll-I4 in fig. 1.

As explained hereinbefores by means of the different ambodiments, the
mirrored surface elements provided on the body can be varied and coumbined in
‘ntmardus different ways. BHKowever, the Iighting device accorxrding to the

invention can 2130 be modified in other raspects.

Figs. 6a to 6] show diagrammatically numerous possible configurations of the
slot 5 provided for the reception of the strip~like light source. Thus, e.g.
and as is shown in figs. 62 and &b, where the light source is not shown for
Teasons of simplicity, said slot is iaclined, so that it can more stroagly
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difrectly fromthe light source exits the light exit face.

icularly applies if. the strip-like |ight source conprises several single
| i ght.. sources and the distance fromthe |ight source to the light exit face
is too'small, .so that the light cones of e single |ight sources can over-
lap at the light exit face. For such cases the |light source can be so s
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t echriol o§Pua~e) FAER acsﬁ%;agprtion 6¢c constructed as a convex mirror and fig. 6d

shows a corresponding view of a body ! with 2 portion 67 constructed as a
cpllecting wmirror. In the case of the slot 5, 1f light is substantially
only_emin:ed in one direction from the strip~like 1ight sonrce, a lateral
face 5; can be mirrored, in order to prevent an emergence of light from the

body and into the slot, as represented in fig. 6a.

Fig. 6e shows in a partial view a slot 35, in which a side wall Sa2 is mirre
ored to the outside and imside, so thkat light emitted by the light souzce
and striking fhe'faCe S5a, is reflected to the opposlte face 5hb. Fig. 6f
sbhows a double-mizrorad face Sa in conjunction with an asymmetzrical slot 5.

The slot can also be steplike (cf. figs. 6g and 6h). With such a steplike
design, the styip-like iight source 6 can be positioned paralliel to the.
light exfr face 2 (Sig. 6h) or pazrallel to a lateral face 4 (fig. 6g). The
sloi's can also be comstructed in the reflecting face 3 (figs. 6i aud 63j).
So that use can bé made of light entering the space area between sliot and
side wall 4, the latter can be bevelled in the manper shown in fig. 6].

Tigs. 7a to 7d show different arrangements of the strip-like light source 6 .
in'slot 5 in a parcial view. .The 1light source 6 can be positioned parallel
to the bottom 53 of the slot (fig. 7a) or parallel to a la;erai face 51_

of the slot (fig. 7b). There can also be two parallel strip~like light
scurces 62, 6b ia each_case paraliel to the side walls 51 and 52 of the slot
3 (fig. 7¢). It is f£inally possible to have strip-Iike iight sources éa to

6c parallel to all three sides of the slot 5,-5, (fig. 7d).

In a second embodiment of the inverction, the light exit face is not in the
form of a character to be di#blayed. Instead it has 3 single, e.g. rectan~
gul#r face 32, as shoun in fig. 8, om which the character to be displayed
is setzoff in dark or light manmmer during the operation of the device. This

t he
VD



arrangenent of light-emtting diodes. However, on the other hand
strip-like light sources exist formed fromel ectrol um nescent foil, which
produce over their length continuous light, e.g. the material known under
the trade nanme Super Neo- Neoa (SNN) described in US patent 5,845, 752.
Further advantages and advantages of the,jnvention can be gathered fromthe
followng detailed description with reference to the attached draw ngs,
wher ei n show Fig. 1 A first enbodi ment of the invention. Fig.

2  optde rQﬁﬁEﬁQEtis‘) BRSake8 WO tnA frhk Sdrr¥pLi1aRt 110k t dRrkd 113 the form

enbodi nent of the i1nvention.
of the character to be displayed is embedded in the body 1. In a first
variant of the second embodiment the strip—-like light source substantially
f1l1ls the character, i.e. the observer esgentially sees the luminows strip
of the light source as 2 character. 1In a second variant of the second
embodiment the strip~like lighr source passes around the ocutline of the
letter, i.e. the ohserver sees the azea of the light exit face, which corr-
esponds to the space area of the body enclosed by the striﬁ-like light
source in z form appearing lighter tﬁan the remainder of the light exit
face. TUsing the same principle it is also possible to obtain a negative
representation of the character and in this case the light emisslion of the
strip-like 1ight source is essentially in a direction away from the charac-

ter.

Fig. 9a shows a rear view of an example of the first variant, where slots
351,
mirrorad rear wall 3 of the body 3. Alongz sald slots arse in each case pro—

352, 353 in the fofm of mirror-symmetric letters are formed in the

vided strip-like Iight sources 361, 362, 363, as can best be-seen in fig. 9B
and which represents a part sectioral view along line II-Il in £iz. %a. In
order to achieve a three-dimensional effecf, it would also be possible to
arrange severzl light sources along the three sides of slot 351 in accord-
ance with the configuration shown in fig. 7d. Provided that the strip-like
light sources emit adequately at their narrow sides, It is also possible to
use a configuration according to fig. 7¢, where two strip-like light sources
are arranged back to back in the slat 35i. However, it is also possible to
use a counfiguration according to £fig. 7¢ in order to make the displayed
character appear dark. In this case the 1ight sgurces are set up in such a

way that they only emit light on the wide side facing the body 1.

Fiz. 10a shows a rear view of the second variant of the second embodiment.
Fig. 10b is a part sectional view along line III-III in fig. 10a. In this
embodiment slots 451 pass along the outline of mirror-symmetric characters
and in each case enclose raised portions li of the body 1, which in each
case correspond to the characters to be displayed. In the slots 451 are
arranged strip-like light scurces 661, which direct light into the portions

1i of the body 1, much as in the first embodiment. Alternatively the light



Fig. 3 - A cross-sectional view of a second variant of the first.
enbodi nent of the invention. Fig. 4 A cross-sectional view of a
third variant of the first - enbodi nent of the invention.
Figs. 5a & 5b In a sectional vwiew part of the optical path in the case of
the third variant of the first enbodi med? of the invention.

sources 461 can be set up in such a way that they only introduce light onto
the lateral face of the slots &51 facing the flanks of the space areas li.
In this case the character stands out dark from the otherwise ilJuminated
light exit face 2. With the embodiment of the invention shown in figs. 10a
and 10b, the letters are not completely cut out of a traasparsent body as in
the first embodiment (fig. 1) and are iustead merely formed in rellef-like
manuner ian said body. However, in both cases the light source passes rTound a
body element corresponding to a character. The illuminacion of :he'space
areas 1i can consequently be optimized through similar measures to those
described in conjunction with the first embodiment and figs. 1 to 7. If

it is desired for the characters to stand out dark from a light background,
the principlas described in conjunction with figs. 1 to 7 ars not applied to
the spacea arsaas li’ but instead to parts of the body located between the
space areas li and which are to be more strongly illuminated. 1In a further
variant, instead of being formed on the mizrrorad back 3, the slots &Si can

be constructed on the light exit face 2.

For reasons of simplicity, the strip-like light souxrces have bezn represen—
ted in open sliots in conjumction with the present description. However,

they can also be moulded and e.g. Inirially the slots are then constructed
in the manner described, the Iight sources are placed therein and are then

moulded in the slots.
The features of the imnvention discleosed in the description, claims and

drawings can be essential, both singly and in the form of random combin-
ations, for the implementation of the different embodiments of the invention.
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Figs. 6a to 6) Different configurations of a slot for receiving the strip-
like light saurce Figs. 7a to 7d Different. arrangenents of a
strip-like light source in a "ot of .the body Fig.8

A front V|em1mmsﬂﬁa$M§ﬂ££ﬁ ,i @ second enbodi frent -of” the *

i nventi on. rear view pg -a parti-al. sectldhal V|em10f a
first variant m
Figs. 10 & 10b

l. Lighting device with a body (1) of a transparent material, ome or more
light sources, which introduce light into the body and a light exit face
(2) on one side of the body and by means of which light intraduced intc the
body passes out of the latter =znd’'at least one strip-like 1ight souzce,
which continuously emits light with respect to its longitudinal direction,
=3 directly fitted on or in the body in suck a way that the light, which
passes out of a side of the strip-like light source (6) facing the body
substantially cowpletely enters said body (1), characterized in that a lat-

ral face of the body (253, 54a) 1s at least partly constructed as a mirror

of the second enbodlnent of the invention.

a part sectio A@pgegrond vari ant

CLATMS

or reflector for light travelling in the body and reflects at least partly
o the 1light exit face (2) light impinging thereom, a wall portion (25a,
54a) beinz coustructed in'an edge rezion of the body (1) as a curved mirzor,
which reflects back to the light exit face (2, 32) light directly impinging

thereon from the strip~like 1ight source (6).

2. Lighting device according o claim 1, characterized in that the wall
portion (63) ceustructed as a curved wmirrar or reflector 1s constructed as a

callecting mizzor and is adjacent to tha light exit faca (32).

3. Ligating device according to claim I or 2, characterized in that the
wall portion (25a, 542) coustructad as a curved mirror or reflector is
adiacent o 2 lateral face (3, 37) of the body, which reflects to the Light

exit face at least part of the light impinging thereon from the body (1).

&, Lighting device according to one of the claims 1 to 3, characterized bty
a raflecting arrangement with a £irst wall faca of the body {(25b) constzuc—
tad as a @rTor or raflector and reflecting light impinging thereson frem
the interier of the body at least partially tc a secound wall face (3) of
the body constructed as z mirror and wiich refle~%s the light impinging

thereon at least partially to the light exit face (2).

S. Lighting daevice according to clain 4, characterized in that the firsc
wall face (25b) of tae reflecting arrangement constructed as a mirror or

R R R A

reflector 1s curved.



of "the second enbodi nent of the Invention. In the follomnng descri ption

| denti cal or identically acting el enents of —of -i-h | m nating
. fiEdhte numeral s.
Mrrored or elndlcated by llel to a

conti nuous or Fig. 1 shews an exanple of a first enbodi ment
of the invent |Iluninating device in the formof a letter W

The view of fig. 2 corres- ponds to a section perpendicular to the broken
line of st.heLiaedttfg de®id® aédd¥dgngd itBeclaih & oxf 5 cniracceirbsed 16 2RO e

| I um nat,in essentially conprises a body made from a transparent
Imaterl alafti gd"a‘ig %ﬂe gf%&sé:'“g&ﬁdcﬂ |asmiL€’sqrs%%1ﬁFJ??f“t'

7. Lighting device according to one of the claims 1 to 6, characterized in
that a substantially parallel face (3) of the body (1), constructed in

[ [ iven
devi ce accor Iﬁﬂeettﬁ le Lnvel tion are giv }

mirror or reflector form, faces the light exit face (2).

8. Lighting device according to claim 7, characterized by two planar faces

(14a, 14b) counstructed as mirrors or raeflectors for reflecting light travel-

liag ino the body and which are inclimed with respect to one another by 90°,

one of said two faces (1l4b) being connected to the face (3), comstructed as

2 mirror or reflector and substantially parallel to the light exit face and be-
ing inclined with respect to said faca (3).

9. Lighting device according to ome of the claims 1 to 8, characterized in
that the strip-like light source (6) extends essentially in a direction

parallel To the Jight exit facs.

10. Lighting device according to one of the claims 1 to g, éharactezized in
that the strip~like light source is so positiomed that the light impinging
directly from it on the light exit face (2) has an incidence augle (a)

greater than the total reflection anzle.

11. Lighting device accordinz to claim 10, characrerized in that the faces
of the body (l) comstructed as mirrors are set up in such a way that the

light reflected from them to the light exit face (2) has on the latter am
incidence angle greater than the total reflecticn angle and the light exit

face (2) has a portion with am irregular suriface.
12. Lighting device according to one of the claims 1 to ll, characterized in
that the body (1) has a substantially rotationally symmetrical shape and the

light exit face (72) is essentlially perpendicular to the axis of Symmetry.

13. Lighting device according to one of the claims 1 to 10, characterized
by a rotationally symmetrical, comical light exit face (32) tapering towards

mmlmwmu

the interior of the body (1).



S i npact and breakcage and which can be clear or opaque. The body has
two planar, parallel limting faces 2 and 3, which are joined by side walls
4. In each of the side walls is forned a tr ent slot 5, e.g. by laser
cutting or willing with follow ng polishingfantds ispgy extends a strip-
like low voltage I'ight source 6. This I §ht*squr aepc e a strip of

el ectrolum nescent filmor foil (e.g. SNN) and pr on the side

of the bgdy J pack . Wn r..supply term na slot 5 and

strip-1i E’e Ifl')j'r I:Q&s%t&rg‘ée&Gace%t%gﬁ%]% %rpl?jm?eﬂﬁ g{n)a’ﬁ'érbé??dﬁ-&ul%“%t%%e%é@
that it is constructed in the form of a2 character or a sequence of charac-
ters.
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;tignal Hi)'l ane along the side of the body and preferably pass around the
iconplete letter. Through the insertion of the |ight source 6 in the trans-
;parent slot it is ensured that substantially the entire usable light effic-
-iency of the strip-like light source 6 enters the body 1. The face 2
forms the light exit face of the body andigan have a roughened portion. The
face 3 facing the light exit face 2 is inwardly mrrored, so that it
.reflects light, propagated in the body 1, to the light exit face 2. The
light emtted by the |ight source 6 pargBsyRsdrri kes the mrrored face 3 and
partly the light exit face 2. The light striking the light exit face 2, to
the extent_that the incirdence angle [err] is larger than the total

_refl ecti onttaAgHebrtrg pr iasainating darice FAER antranspayenty pardrial body, oume

: or more light sources, which introduce light into the body, and a light
exit face on one or more sides of the body, by means of which light intro-
duced into the body exits sald body, a strip-like light source is so fitted

to one side that the light passing out of the side of the strip-like light
source facing the body substantially completely enters the body, and a lat-
eral face of the body is at least partly constructed as a mirror for light
travelling in the body and reflects the light impingipg thereon at least

partly to the light exit face.

Thus, aa optimum light efficiency and homogeneous illuminarion of the light

exit face are achieved.

The variants described ia this patent specification are intended to make it
possidle to appropriately us2 elecirolumizescent foils (El-foils), so tiaat
they can take theilr place among luminous means.

Eithezto, in most methods kixown luminous means have been used. EHitherto the
use o electrolmminescent foils has been wnsuccessful due to the low light-
izg efficiency thereof. An optimmm utilizatvion of the light produced is
made possible through the combianztion, discussed im this patent specifica-
tion, of introducing light into tle body a2ad the use ¢f said light below the

total reflection angle.

In conventional light sources light is emitted in all directioans. If 2
strip~like light scurce is fitted to the edge of a flat lighting tody with
irradiation izto the body or is embedded ian tha marginal area, a cousider-
able part of the light leaves the body at the edge of the surface to be
illuminated, giving rise to a visible, light edge or border.

This effect occurs in all knmown zpplications and arrangements, because in
sald area the light strikes the surfacz (light exit face) under an angle
smaller than the total reflection angle and comsequently largely emerges.




and iscreflected wth an intensity [err] I[err] being the intensity of
‘the incident light. Light which inpinges on the light exit face with an
;incidence angle [err] higher than the total reflection angle [err] is
tconpletely refl ected. The light reflected on the light exit face 2
:travels to the nmirrored face 3, which refl&ets it back to the light exit
iface 2 in the same way as the light striking it directly fromthe |ight

j source 6. ...
' This natural property restricts the optimum utilization of the emitted light

; for the lighring effect in the eutire lighting body area.

The possibilities of compensating this effect described inm the present

patent specification by means of a clearly defined arrangement of illumin-
ating foils and/or a planned_arrangement of rsflection faces and/or
radiants and consequently the possibility df using the light
portion ignored in knownlighting means and applications, repre-
sents an essential feature of the claim.
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-7 ° During reflection between parabbéépjaces, the incidence angle at one
face remains the sanme during successi eflections. In order to bring
abbut a light exit of that portion of light initially inpinging on the
light exit face 2 with an angle higher than the total reflection angle, in
a variant of the enbodi nent shown in fig. 1, the mirrored face 3 can be
inclined against the light exit face, so that the incidence angle at the
light exit face 2 changes in the case of repeated reflections. However, a
light exit can al so be achieved through a roughened portion, in the manner
represented under 2' in fig. 1, in that the orientation of the surface
statistically varies, so that light, which with respect-to the nean
orientation of the light exit face 2 has an incidence angle higher than the
total reflection angle, locally has an incidence angle which is smaller
than the total reflection angle. The sane effect can be achi eved through a
di ffuse scatt- :




ering coating of the light exit face 2 or. the use of a diffuse scattering
material for the body 1. In a prefery ngnbodinent of the invention the
ligght exit face 2 is conpletely covered with a diffuse scattering, e.g.
ccloured foil. In the enbodineat of fig. 2 with parallel faces 2 and 3,
it is possible to provide a beamlimting device, e.g. a screen or mask, so
that the incidence angle of- the light fromthe |ight source 6 is higher
than the total reflection angle at the light exit face 2 and at the
reflecting face 3. In this case light can only enmerge in the diffuse
scattering portion 2', whereas in the remaining area of the light exit face
2 the light is totally reflected. Figs. 3 to 5 showin cross-section
variants of the illumnating letter shown in fig. 1. In the variant of

t he enbodi nent of fig. 1 shown in fig. 3, apart fromthe
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face+3, "the side walls 14a and 14b ar /?&rored and inclined wth respect
to the light exit face 2 or reflecting face 3. Wth an appropriate choice
of fthe angl esof the lateral faces 14a, 14b to the normal of the light exit
face 2 or reflecting face 3. [err] or [err], light which initially inpinges
with an angle greater than the total reflection angle on the light exit
face 2, follow ng one or nore reflections on one of the sides 14a, 14b

i npi nges on ~ the light exit face 2 under an angle snaller than
the total reflection angle.




As- mirrored wal | s 14a, 14b are provi ded on both sides of the body, the

| i ght can pass several tinmes round w tgilrbéhe latter, the incidence angle
at (the light exit face differing duringfeach revolution in the case of a
correspondi ng choice of the angles [err] and [err].. - For an exclusive
coupling out of light on uneven portions of the light exit face 2, as
descri bed hereinbefore relative to fig. 2, the angle between the side walls
14a and 14b is chosen as 90[err], so that a beamof light, follow ng a
reflection on both mrrors, travels back parallel to its original direc-
tion. 1In addition, the angle [err] is chosen |larger than the total
reflection angle, so that light reflected on the face 14a al ways i npi nges
on the light exit face 2 with an angle greater than the total reflection
angle. Finally, the light source 6 is so positioned that the mrrored walls
14a and 14b act as a screen, which prevents the direct incidence of |ight
on the light exit face with an angle smaller than the total reflection
angle. In this case the face 3 need not be mrrored, provided that it is
parallel to the light exit face 2, because also on this face the |ight

i npi nges with an incidence aggle greater than the total reflection angle.
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In“the variant of the first enbodi ment shown an fig. [err], once again the
face 3 facing the light exit face 2 the side walls 24a, 24b are
myyrored. However, the side walls havelin the edge regions wall portions
25a and 25b constructed.as convex mrrors and whose function is to reflect
the light striking the edge regions directly to the light exit face 2 or
the reflect- ing face 3 and to distribute the sanme over a specific surface
area. A corresponding optical path is shown in exenplified formin figs. 5a
and 5b. Fig. 5a illustrates the function of the mrrored wall portion
25a. The light bundle S1 inpinging fromthe |light source 6 on the wall
portion 25a is reflected by the Jatter and is so expanded that it covers
the entire light exit face 2. In a simlar manner, light reflected under a
| arge angl e of energence on the face 3 is reflected via the wall el enent
25a to the light axit face 2. The degree of .exansion of the beam bundle S1
i s dependent on the degree of curvature of the wall elenent 25a. Wth a
corr- espondingly large radius of curvature R and correspondi ng position of
t he
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-9- ¢« ~centre of the circle of curvature P[err] for the incidence range,
the beam bundle S1 only covers partc P%ghe light exit face, which can be
advant ageous if certain areas of the Tight exit face are to be nore
strongly illumnated. . The operation of the mrrored wall portion 25b is
di agrammatically represen- ted in fig. 5b. The light bundle S2 com ng
fromthe light source is reflec- ted by the wall el enent 25b, so that it

i s expanded and covers essentially the entire reflecting face 3. The face
3 then reflects part of this |ight

oy
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to.thedight exit face. The radi ussof curvagg[gtﬁz and the centre of the
corresponding circle of curvature P2 can als e chosen in such a way that
the bundle S2 falls in a portion of the face 3 in which it is conpletely
reflected to the light exit face 2. Light reflected under a | arge angl eat
the light exit face 2 is reflected by the wall elenent 25b to the face 3.

In the case of symmetrical construction, as shown fig. A the four mrr-
ored portions 25a, 25b preferabhy havgna circu ar urvature and identi cal
radii of curvature. In the enbodi fents of” the ijventive | i ghting device
shown in figs. 2 to 5, in each)casef/two stri Ikﬂe | i ght source face one
anot her. However, it is alternativety possildlle £fo use only one I|ight

source on one of the two sidgs=——4am G mrrorthey aci ng side wall, so
that a virtual |ight source |s pros duced jon thl\\§|de Mor eover, in the
angle regions of a letter a mrrordn y ef fgct can k prOV|ded in place of
the light source 6 and the st{rip-likeg Elight source :s only located on the
straight or slightly curved portions¢pfii the body 1, le g. along the
portions L1-L4 in fig. : ! |
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As ~expl ai ned herei nbefore by nmeans of the differet enbodinents, the
mrrored surface el enents provided on the body can be varied and conbi ned
in nunerous different ways. However, the litgting device according to the
i fvention can al so be nodifted in(nrmy{zébpects. Figs. 6a to 61 show

di agrammati cal | y nunmerous possi bl e configurations of the slot 5 provided
for the reception of the strip-like light source. Thus, e.g. and as is
shown in figs. 6a and 6b, where the |ight source is not shown for reasons
of sinplicity, said slot is inclined, so that it can nore strongly

1//
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- 10- - - direct the light emtted by the light source to the light exit

face 2 (fig. 6b) or to a mrrored face, e.g. the lateral face 4 in fig.
6d. In this way, the light emtted gznge | i ght source can be supplied
in planned manner to a wall portion of” the body constructed as a
col l ecting or convex mrror. Fig. 6¢c shows a partial view of a
correspondi ng body (w thout |ight source) with a wall -portion 6¢c
constructed as a convex mrror and fig. 6d shows a correspondi ng vi ew of
a body 1 with a portion 67 constructed as a collecting mrror. In the
case of the slot 5, if light is substantially only emtted in one
direction fromthe strip-like light source, a |ateral face 5a can be
mrrored, in order to prevent an energence of light fromthe body and
into the slot, as represented in fig. 6a. - Fig, 6e shows in a parti al
view a slot 5, in which a side wall 5a is mrr- ored to the outside and

inside, so that light emtted by the |ight source and striking the face
5a, is reflected to the odﬁB&ite face 5b. Fig. 6f

W




shows a: double-mrrored face 5a in conjunction with an asymetrical sl ot

5. The slot can also be steplike (¢f. figs. 6g and 6h). Wth such a
st'epl i ke design, the strip-like Ii@hfZéburce 6 can be positioned
parallel to the light exit face 2 (fig. 6h) or parallel to a latera

face 4 (fig. 6g). The slot 5 can also be constructed in the reflecting
face 3 (figs. 6i and 6j). So that use can be nade of light entering the
space area between slot and side wall 4, the latter can be bevelled in

t he manner shown in fig. 6j. Figs. 7a to 7d show different arrangenents
of the-strip-like |ight source 6 inslot 5in a partial view The |ight
source 6 can be positioned parall el to the bottom5[err] of the slot

(fig. 7a) or parallel to a lateral face 5[err] of the slot (fig. 7b).
There can also be two parallel strip-like |ight sources 6a, 6b in each
case parallel to the side walls 5[err] and 5[err] of the slot 5 (fig.
7c). It is finally possible to have strip-like Iight sources 6a to 6¢C
parallel to all three sides of the slot 5[err]-5[err](fig. 7d).
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I n "a" second enbodi ment of the invention, the light exit face is not in the
formof a character to be displayed. Iypgtepad it has a single, e.g. rectan-
gut ar face 32, as shown in fig. 8, on which The character to be displ ayed
is set off in dark or Iight manner during the operation of the device. This.
optical contrast is produced in that the strip-like light source in the

formof the character to be displayed is enbedded in the body 1. In a first
vari ant of the second enbodi nent the strip-like light source substantially
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fiFls the character, i.e. the observer essentially sees the |umnous strip
of the Iight source as a character. 1In a second variant of the second
enpodi ment the strip-like light sourcd phdstes around the outline of the

|l etter, i.e. the observer sees the area of the light exit face, which corr-
esponds to the space area of the body enclosed by the strip-like |ight
source in a formappearing |lighter than the remainder of the |ight exit
face. Using the same principle it is also possible to obtajn_a negative
representation of the character and in this case the |ight~§fission of the
strip-like light source is essentiallymgn a di recti Ordaway ,from t he charac-
ter. Fig. 9a shows a rear view of an exanple of the firﬁf vari ant, where
slots 35[err],35[err], 35[err]"’ 35[eréﬂ in the formofym Fror-symetric

| etters are fornmed in the ntnﬁgﬁedﬁre r wal |l g=ef=tkegHody 3. Along said
slots are in each case pro-{vided siripglike |ight soutces 36[err],
36[err], 36[err], as can bept be seen-in fig.|9b and Wwhich represents a
part sectional viewalong ljne Il-1Y=tn fig. Pa. In orgder to achieve a

t hree-di nensi onal effect, it would aligso be possible toljarrange several

|'i ght sources al ong th@dthrae sides of slot 3%i in accdéd- ance with the
configuration shown in fL%; 7d. Proviided that |the stripilike
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| ight seuwrces emt adequately at their narrow sides, it is also possible to
use a configuration according to fig. 7c, where two strip-like Iight
sources are arranged back to back in f Fﬁ #ot 35i. However, it is also
possi ble to use a configuration accord & o fig. 7c in order to nmake the
di spl ayed character appear dark. In this case the |light sources are set up
in such a way that they only emt light on the wide side facing the body 1.
Fig. 10a shows a rear view of the second variant of the second enbodi nent.
Fig. 10b is a part sectional viewalong line Ill-I1l in fig. 10a. In this
enbodi ment slots 45[err] pass along the outline of mrror-symerric
characters and in each case encl ose raised portions 1[err] -of the body 1,
whi ch in each case correspond the characters to be displayed. 1In the
slots 45[err] are arranged strip-like light sources 46[err], which direct

light into the portions 1[err]of the body 1, much as in the first
enbodi nment . Alternatlvely -L-he-{\-
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-12- - sSowrces 46[err] can be set up in such a way that they only introduce
light onto the |ateral face of the slots 45[err] facing the flanks of the
space areas 1[err]. In this case the character stands out dark fromthe
otherwise illumnated light exit facedR{ 2@ th the enbodi nent of the
invention shown in figs. 10a and 10b, the letters are not conpletely cut
out of a transparent body as in the first enbodinent (fig. 1) and are
instead nerely formed in relief-like manner in said body. However, in both
cases the |light source passes round a body el enment corresponding to a
character. The illum nation of the_space zreas 1[err] can consequently be
optim zed through simlar neasures ig t hosddiescribed in conjunction with
the first enbodinment and figs. 1 to.{fFE is desired for the characters
ﬁd_Jh

-
o

to stand out dark froma |ight Bagkgro e principles described in
conjunction with figs. 1 to 7 e notl |ed to
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thé?spééa areas 1f[err], but instead to parts of the body |ocated between

the space areas 1l[err] and which are to be nore strongly illumnated. 1In a
further variant, instead of being forﬂ??zgp the mrrored back 3, the slots
45[err] can. be constructed on the light ' exit face 2. For reasons of

simplicity, the strip-like |ight sources have been represen- ted in open
slots in conjunction with the present description. However, they can al so
be noul ded and e.g. initially the slots are then constructed in the manner
described, the light sources are placed therein and are then noulded in
the slots. J=The features of the invention disclosed in the description,

clains and dr 'dgs can be essential, both siggly and in the formof random
conbi n- ationzﬁiLar the inplenentation of the~different enbodi nents of the
i nventi on. l !
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CLAIVS -~ 1. Lighting device with the body (1) of.a transparant
material, one or nore |ight sources, p®oh introduce light into the body
and a light exit face (2) on one side of the body and by means of which

|l ight introduced into the body passes out of the latter, the lateral face (
of the e
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bady (3). being at |east partly constrggﬁgg%as a mrror or reflector for
light travelling in the body and r cting at least partly to the |ight
exit face (2) light inpinging thereon, characterized in that at |east
one of the light sources is a strip-like light source which cont i nuously
emts light wwth respect to its longitudinal direction and is directly
fitted on or in the body in such a way that the light, which passes out
of a side of the strip-like |ight source (6) facing the body
substantially conpletely enters said body (1). 2. Lighting device
according to claim1, characterized in that a wall portion (25a, 25b) is
constructed in an edge region of the body (1) as a curved mrror, which
reflects back to the light exit face (2, 32) light directly inpinging

t her eon. 3. Lighting /] ' ' or 2, chracterized in
that the wall portion 63) constructed as a curved nirror or reflector is
constructed as a collecting mrror and is adjacent to the light exit face
(32). 4. Lighting deyvice according to one of clai 1to 3

characterized in that th wal | portion (25a, 54a) constructed as a curved
mrror or reflector is
¢
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adj-acent to a lateral face (3, 37) of the body, which reflects to the |light
exit face at least part of the light inpinging thereon fromthe body (1).
5.1 Lighting device according to one oi i e claims 1 to 4, characterized
by a reflecting arrangenment with a fir & |1 face of the body (25b)
consrtuc- ted as a mrror or reflector and reflecting 1ight inpinging
thereon from the interior of the body at least partially to a second well
face (3) of the body costucted as a mrror and which reflects the |ight
inmpinging thereon at least partially to the light exit face (2). 6.

Li ghting device according to claim5, characterized in that the first wall
face (25b) of the reflecting arrangenent costructed as a mrror or '
reflector is curved.
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7.*’Ligﬁbing devi ce according to claim5 or 6, character
first wall face (z) constructed as a mrror is adjacent.

ized in that the
8. Lighting

device according to one of the claim 1At} Z.0characterized in that a

substantially parallel face (3) of the body (1), construct

reflector form faces |ightTexrt—face—~{2)- .
to claim8, characterized by two planar faces (1l4a, 14b) ¢

mrrors or reflectors for reflecting ILght travel -
= 5

(]

ed in mrror or
devi ce according
tonstructed as

M




it

i~ m-the hody and which are inclined with respect to one another by

| 13

90ferr], onejof said two faces (14a) being connected to the face (3),
cah$tructed ds a mirror or reflector and substantially parallel to the-

| i9Ht exit face and be - ing inclined with respect to said face (3). 10.
Lidhti ng devi,ce according to one of the clains 1 to 9, characterized in

t L the strilp-like tight source (6) extqus ggsentially in a direction

p Ilel to tthe light face. 11. Lighting device according to one of the
clafms 1 to 10, characterized in that the strip-like light source is so
pQ‘Ltioned that the light inpinging direcrtly fromit on the light exit
fa@ (2) has|an incidence angle (a) greater than the total reflection
angl e 12. {Lighting device according to claim1ll, characterized in that

the faces of
that the |igk
latter an

the body (1) couscructed as mirrors are set up in such a way
1t reflected fromthemto the light exit face (2) has on the
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i nej dence angl e greater than the tot a&LEﬁnﬁﬁ erLangl EREPEAQEMEN.E@HEET
face (2) has a portion with an irregul &r* surface. 13. Lighting device
according to one of the Clainms 1 to 12, characterized in t '
has a substantially rotationally symmetrical shape and thd IREGhACEMENT §
(72) is essentially perpendicular to th&3axis of synmetry. T2 Cighting
devi ce according to one of the clains 1 to 11, characteri zed b)t AR 1999
S

rotationally symerfival, conical |ight exit face (32) tapeyring towar
the interior of the body (1). LLADMS

1. Lighting device with the body (1) of.a transparant material, one or more light sources,
which introduce light into the body and a light exit face (2) on one side of the body and by
means of which light introduced into the body passes out of the latter, the lateral face of the
body (3) being at least partly constructed as a mirror or reflector for light travelling in the
body and reflecting at least partly to the light exit face (2) light impinging thereon,
characterized in that at least one of the light sources is a strip-like light source which
continuously emits light with respect to its longitudinal direction and is directly fitted on or
in the body in such a way that the light, which passes out of a side of the strip-like light
— source (6) facing the body substantially completely enters said body (1).

2. Lighting device according to claim 1, characterized in that a wall portion (25a, 25b) is
constructed in an edge region of the body (1) as a curved mirror, which reflects back to the
ght exit face (2, 32) light directly impinging thereon.

3. Ligkriag device according to clzim 1 or 2.icharacterized in that cthe wall
portlon (83) censtructad zs 2 ctrved wirror or reflecrtor 1s constructad a.s a
collecting wizvor and 1s adjzesnt 2o the light exi:c face (32).

4. Ligaving device accardirmg zo one of claims 1 to 3,éha£éh:eriéed in that the

wall porzion (25a, S54z) constzuctad as a2 curved mixror or raflectar is
adlacenrt To a laterzl Sace (3, 37) of =he tody, which reflects to the lighs

- oxIt face at least part of the lighr impinging theresn fzom the oody (1).

5. Lighting device according to one of the claims I za 4, caracterized by
a reflecting arTangemeat wizh a £irst wall face of the bady (25b) comsc=uc-
ted as a x=Tor or zeflector 2ad reflaccisg light 1mpinging thereen freom
tke Interioxr of the body at leass Fartlally to a secand wall Sace (3) of
The body constructed as a mirror aad wiick refle~<s the 1izhtT impinzing
thereon at least paztially to the light exit face (2).

. lLighrting device according o claim 5, characterized in thac the Zirss

wall face (25b) of the reflecting arrangemea comstructed as a wirzozr ar
reflector Is curved.
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15.° 14 g}\t.i ng device according to one of the clains 1 to EEPM_ {
inthat it is constructed in the formof a character or a Sﬁﬁ;{g\@gﬁﬁ@f SHEET
charac- ters. — :

N>

LR AR g
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7. Lizhting device accordiag to claim 5 Or 6, characterized

fizst wall face (2Z) coustiucted as a mirroxr is adjacent.

8. Lighting device according to aune of the claims 1 =o 7/ characterized in
that a subsiantially parallel face (3) of the body (1), comnstructed in

airzzor or reflector form, faces the light exit facs (2).

9. iighuipg device according to claim 8, characterized by two planar faces

(l4a, 14b) comstructed as wmizrars or refleciors for reflecting light travel-

linz in the body and wkich aze inclined with respect to ome avother by 907,

one of sald two £zces (14D) being cannacted to the fzace (3), constructed as

2 mizzor or Teflector and substantlially pazrallel to the lighr exdr face and be-
ing finclined wizh respect to sald faca (3).

10. Lighting device according to one of the glaims 1 vo 9, characterized in
that the strip-like l1Iight source (6) extends esseatially in a direction

Bareiliel T3 che Tighr axitT facs.

- 11. Lighring device aceording o ome of the clalms 1 to 10, characterized in

that the stwip-like light source is so positioned thac the light impinging
directly from it om the light exit face (Z) has an Incidence angle (a)

g-eater than the totzl veflection angle.

12. Lighting device accordizg to claim 11, chazacrerized in that the faces
0% the body (l) constructed as WizrTors are set up in siuch a vay that the

light reflecrted from ther To the light exit face (2) has on the latter an
iacideace angle greatar than The :ata; zaflaction aagle and the light exit

23ce (2) has a portion with am izzegulay surface.

13. Lighting device accordiang to one of the claims 1 to 12, characterized in
that the hody (1) hias a substantially retationally symmetrlcal shape and the
light exit face (72) is essentizlly perpendicular To the 2xis of symmerzy.

14. Yighting device according to ome of the claimg 1 to 11, characterized
by 2 rotatiomally symmesTical, comfcal light exit face (32) tapering towerds
the igrerior of the body (1).
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15. Lighting device accazding o ons of the claims 1 to 12, characterizad in
that it is comstructed in the form of a character or 4 sequence o0f charac-
Lers.
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