Transl ation Light Scattering Elenent, specifically for decorative Lighting
Pur poses. The invention concerns a light scattering elenent, specifically
for decorative lighting purposes. Light scattering el enents are known in
the nost diverse shapes. It is desirable with respect to decorative !
lighting to create by neans of refraction- and/or reflection effects highly
interestiigeghﬁht patterns, either at the light scattering element itself
or at ref Wisurfaces, for exanple at walls or sinmilar. Traditional

| ight scattering elenents nostly contain for said purpose reflectors, |ight
conductors or solid bodi es.for .praduci ng t h esired reflection- or
refraction effects. Thlg@Et %‘B‘ftFH’P&)ggf’@gt’g%%’gﬁé‘@y ﬁ)ﬁgf’?‘ifatb‘fe gl ass, ceramcs,
plastic material or surface-treaHggm%EQgh &ﬂg have regul ar geonetri c shapes
or microscopic irregular structures, r Bxanple t he shape of regul ar
prisns. If reflecting effects are to be achieved, then the solid bodies
consist either entirely of an appropriate reflecting material or they are
coated W frhe mvBRidaldofiberf a righ%cétbeaﬁg elHeRO Fécifically ﬁimteéorbﬁ%qiéaaﬁgg made to
create interesting light effects by using roughened surfaces or by the use
of rigid papbsegs filled wth ground glass. In order to create refraction
effects, these solid bodies nust, of course, consist of transparent

mat eri al . la A nmethod is also known of providing small reflecting or
refractive particles in a fluid and to then irradiate sane. By novenent of
the parti biggtsg»caftgtringe&darnmteamknowmiredtei roost divMersersbansgi Hab tgsirable with

respect to decorative lighting to create by means of refraction- and/or reflection effects
highly interesting light patterns, either at the light scattering element itself or at reflecting
surfaces, for example at walls or similar. Traditional light scattering elements mostly
contain for said purpose reflectors, light conductors or solid bodies for producing the

the desired reflection- or refraction effects.

These solid bodies consist mostly of glass, ceramics, plastic material or surface-treated
metal and have regular geometric shapes or microscopic irregular structures, for example

the shape of regular prisms.

If reflecting effects are to be achieved, then the solid bodies consist either entirely of an

appropriate reflecting material or they are coated with a material of this type.

Moreover, attempts have been made to create interesting light effects by using roughened
surfaces or by the use of rigid casings filled with ground glass. In order to create

refraction effects, these solid bodies must, of course, consist of transparent material.



changing light effects are created (EP-A-0 486 328, US-A-3, 995, 151,

US- A-4,072,855). A lanp shade is known from DE-GM 1 879 914, whose skin nay
have a highly bizarre surface, whereby due to different thicknesses of the
skin of the shade, variable toning-down of light is produced with re%pect
to the light radiating through the shade. While it is possible to thereby
create irregular light effects, the light is, however, significantly toned
down. Finally, another |anp shade is known from DE-U 94 03 925, which, by
means of a suitable folding- and insertion system can easily be

manuf act Uwet this typedfknoRR g sé@tdrinBleRnARIBOWéVeR | the PSIOS creatingZhiffIlyh thi s
type of known |ight scattering el enents, however, the goal of creating

hi ghl y i nheresshg hightleffgtts isafdlt etthinabls oncdn tetdttainedohly iounsadsfatteryefastdomed onl y
in unsatisfactory fashion. Starting fromthis state of the art, the
invention is based on the object of creating a light scattering el enent,
specifically, for decorative |lighting purposes, by neans of which it is
possi bl e, Stafting;fram this gateiob the ar thpinygntioniighased pmiheobisct plereatingta light ect s.
The invention.solves this o%% ct . with tge charactergstics 0 Pa%ent Cl aim
1. The de¥PIEHNS FieReELPPHAEC E?ﬁqqearam BHLOSPUEP Q3PS AY ALY WHER/I e ng

macr oscopi ¢ .chaot i c .of. guasj -chaoti ¢, refraction- [or reflection planes.
The term & lﬁ%sgld?ﬂleleéﬁg'gf‘i{é)?Cbéa'%hﬁi’yygt&r%ﬁ?%ﬁé}“teﬁg&%ope of this
application in contrast to the known mcroscopic irregular structures, such
as for exanpl e roughened surfaces or extrenmely small irregular bodies, such

as g oundrgl #%entioRkolt MR abideR Hihihe AFcHIRESAR 1R Nl y T egul ar

structure, even if sane sholu have a certain regularity, which however, is
no | onger recogni zed as such by the observer.

The desired interesting lighting effects are produced by providing macroscopic chaotic or
quasi-chaotic refraction- and/or reflection planes. The term macroscopic chaotic

is employed within the scope of this application in contrast to the known microscopic
irregular structures, such as for example roughened surfaces or extremely small irregular
bodies, such as ground glass. By "quasi-chaotic" one understands a seemingly irregular
structure, even if same should have a certain regularity, which however, is no longer

recognized as such by the observer.

According to a specific embodiment of the invention, the light scattering element consists
of a with liquid transparent medium filled casing, which is shaped macroscopic chaotically
or quasi-chaotically or which has a corresponding irregular outer surface. Such light
scattering elements can still be produced with relatively little expenditure if their

dimensions are relatively large.



According to a specific enbodi mrent of the invention, the |ight scattering
el ement consists of a wwth liquid transparent nmediumfilled casing, which
i s shaped macroscopic chaotically or quasi-chaotically or which has a
correspondi ng irregul ar outer surface. Such light scattering el enent$ can
still be produced with relatively little expenditure if their dinmensions
are relatively large. 3 The enpl oynent of flexible casings offers the
advantage in that with a conbinati on of several of such light scattering
el enents, they can, for exanple, be placed in a rigid casing and nore

easily 1 nprd éRR6GHeA Y ABGDIE Rhsi %?fe?sdrhEQd@anE&@qPFﬂangﬂgggﬁnb'n:&E bpr of the

casing. As a result, nore conpact structures are pro create nore

i nterestigedal 8ucklifRGLstering elePreflsSthep 05 ifdH &atpledBé plated ih @fghl Gasinizght
scattering elenents during irradiation or illumnation with [ight and to

t hus cr eaird morereasiBan@iloeckedlahe btiter adgmed ¢ A eandombshapdtiaielibeofibegbingent of
the invention, the casing consists of a flexible foil, whereby the casing,

for exanple, is not conpletely filled with the liquid nediumand by at

| east partial renoval of air (for exanple by suction or pressing) fromthe
r emai ni ngAvalresull, mbre dempasisitrigiurgsrare praduced whigh cregtesmeriednterestingdight al |y, it
is possible to produce an irregular deformati on of the casing. In another
specific eftstdi ment of the invention, the deformation of the casi ng can be

produced py nmechani cal .operation, before or after .bejng.filled and
Ceal od. P SxSRORBE e RRIomole s 5 e BemBris SUERERAHORG: 1| onal heat
suPpl Yy ang, 3habh SAGHR: hok & A oG RHADAIALHUGR! 1 19 Of the casing.

According to one specific embodiment of the invention, the casing consists of a flexible
foil, whereby the casing, for example, is not completely filled with the liquid medium and
by at least partial removal of air (for example by suction or pressing) from the remaining
volume of the casing, prior to its being sealed hermetically, it is possible to produce an

irregular deformation of the casing.

In another specific embodiment of the invention, the deformation of the casing can be
produced by a mechanical operation, before or after being filled and sealed.
For example, the desired shape can be produced with additional heat supply and

simultaneous folding, creasing and crumpling of the casing.

In order for the casing to retain the desired, preferably irregular shape, the thickness of the
material of the casing may be selected in such manner that the shape will stay the same
despite internal pressure from being filled with liquid. In order to stabilize the shape, the
casing can also be coated with a transparent material, for example by pouring transparent

polymers over it.



I'n order for the casing to retain the desired, preferably irregul ar shape,
the thickness of the material of the casing nay be selected in such manner
that the shape will stay the same despite internal pressure from being
filled wwth liquid. In order to stabilize the shape, the casing can “al'so be
coated with a transparent material, for exanple by pouring transparent

pol ynmers over it. 4 A casing consisting of a foil can be produced by
bondi ng tm@@t@%ng.mgwf arﬂan ean B sro8ucilvy b@haiﬂgiogﬁmk kw& bE RIS, preférably
exanple, two or nore foils layered on top of each other can be bonded fl at
at the egimar, ﬁvWeémbms.l Fmtexahiple ewd bt morefoliolagered oh &dp ofogaen ofher cdnte | i qui d
medi um After filling and sealing of the opening, the thus produced,

per haps rohded Haya tidedprsy wanebyanitidtyreafiiinghdly isdeft opaefbritiee liquitetr t o obtai n
in this manner an el ement, which achieves the desired refraction- or

refl ect i oredafn.edfter fllingrarthsealidg ofrtheidpenings the thecpnoduced, peshapsantidqaysredci fi ¢
enbodi nent of the invention, a casing designed_as flexible foil can also be
pr oduced b8§ cabg mpehanically M@@W ip OFdeF A pliaifda thl@ma@@a ap glemenih piicha

synthetlc ubble is .blo generatjn fficie h internal

pr essur e 2°ffiyes thedagiepd m@%‘i‘é“t?fée ‘é‘i’i’é’f‘%ﬁ&t?ﬁy&?ﬁ?sr sFyafil? 'BBndi ng of several
foil elenents, that the casing has practically no externally visible seans.
The casing can, for exanple, also be produced fromfoil tubes, vvhereby a

b
;ﬁote theggdeaéfd @C{O%?‘r@ﬂl? lrs%e%l 5 bgﬁ@%ﬁéﬁ%% ?rg/ﬁﬂﬁorpa Qﬂ1?§ﬂ%e%r{°ﬁ ﬁ?g& pref erabl y
crinkl ed gptdn diso l?éﬁr%ﬁﬂ@e‘é Wfini'i‘bﬁbﬂlé“el{&%ﬁy Momﬁémsa‘lpuéeduao'\ﬂueﬂ)aﬂ | nstances

transparently designed, but can, of course, also consist of a reflective
mat eri al .syhthetiRObubbRIis blownygieherating a sufficiently high internal pressure. This method

offers the benefit, in contrast to bonding of several foil elements, that the casing has

practically no externally visible seams.

The casing can, for example, also be produced from foil tubes, whereby a tube segment

is respectively tightly sealed at both ends.

According to another specific embodiment of the invention, a highly deformed, preferably
crinkled foil is arranged within the casing. Said foil is in most instances transparently
designed, but can, of course, also consist of a reflective material. If however, interesting
refracting effects are to be produced, a transparent foil must be employed whose refraction
index is different from the refraction index of the liquid located in the casing. Refracting
effects are only produced with the transition of light from one medium with a first
refraction index to another medium with a second refraction index, with the latter
refraction index being different from the first refraction index. Of course, with such

transition, it is also possible for a (partial)-reflection to occur.



refracting effects are to be produced, a transparent foil nust be enpl oyed
whose refraction index is different fromthe refraction index of the liquid
| ocated in the casing. Refracting effects are only produced with the
transition of light fromone nediumwith a first refraction index to
another nediumw th a second refraction index, wth the latter refraction
i ndex being different fromthe first refraction index. O course, with such
transition, it is also possible for a (partial)-reflection to occur. 5
The light scattering elenent according to the invention can al so consist of
a solid bpyighf scaneriny eléfoie raadorailngm fHeanvntion ta fiso MWASiSEYofil bdy spir f ace
i s designed macroscopi ¢ chaotically or quasi-chaotically. Suitable
mat er i al onkor seara flpxiblemseriale whose exwrnpt surfaaeistdelighet hyg@escepici cones, whi ch
will still remain flexible at tenperatures from-50C to + 200[err] C. Such
el emrent s chaetidsly pr quasicehdoticallyi Spitablé meterials furi midcmeposegreofor exdamplsi on. Duri ng
this procedure the material nmay be given an internedi ate shape which is
bei ng re-céﬂl&ﬁh‘dmatb’%?ﬂ'w%i"éllc*h‘e[ﬂlcﬁélﬁifﬁg@mﬂﬁ?@b'&fa@t@?mmtil@hﬁréﬂbéﬁ%ﬂ ts are
obt ai ned ,due, t hg flexibility of such light scattering el ements According
to anot hdf +s%9«9§i¢'i “Cé‘rPE‘?SB‘?“ﬁ%WP%GfP"P ed Huapledashianaa eastingor exdisignpasi cal | y
snoot h e>ﬁl§anri qéi surface @nd thg‘ desjired i nt.egest(%‘i g {lefr ct.i.on-. and/ or
refl ect i on BB REPLOKHWre Sis matenal Ry by eixenaniintermer § dPESYHE FREME asi ng.
This may LI Welel f or Iy i nkl foil and{or one or
sever al Ir{3 Sﬁ%ﬂe}si ?gtgrt égrr?ﬂ g}f\é re‘gglﬁg'n t@ 9 gf(‘:o?:%xrg%ﬁ? g&i %er%ﬁees 4% glfqﬁlge‘%)?‘éec é)gf"ﬁg
speci fi ¢ RuMARY BPRICH 1iht schiferindeRidtdn@n. | f inside the essentially smooth
casing, additional light scatfering elenents are arranged with highly
defornmed covers, then said covers can also be filled with a [iquid nedium
I n

According to another specific embodiment of the invention, the casing has a basically

smooth exterior surface and the desired interesting refraction- and/or reflection effects are
obtained by elements arranged inside the casing. This may involve a highly deformed,
preferably crinkled foil and/or one or several light scattering elements according to one

of the preceding specific embodiments of the invention.

If inside the essentially smooth casing, additional light scattering elements are arranged
with highly deformed covers, then said covers can also be filled with a liquid medium. In
that case it is beneficial to fill these additional light scattering elements with liquid media,
whose refraction index differs from the refraction index of the fluid medium surrounding
these additional light scattering elements. In this manner greater refraction effects are
achieved than in a case where only the refraction index of the casing material differs

from that of the liquid material. The same applies of course with respect to the refraction

index of solid bodies.



that case it is beneficial to fill these additional |ight scattering
elements with liquid nedia, whose refraction index differs fromthe
refraction index of the fluid medi um surroundi ng these additional |ight
scattering elenents. In this manner greater refraction effects are &chi eved
than in a case where only the refraction index of the casing materi al
differs fromthat of the liquid material. The sane applies of course with
respect to the refraction index of solid bodies. 6 In this specific
enbodi ment of the invention the outer casing preferably consists of an
essent i alth yhis s@icificreaibedin®int oflthe Snvehti® the bater basidpepreferdblyodonsigs @fiah e
stability with respect to exterior nechanical influences and with respect
to the i rsenaly fyiésmterial. oThus| et thedrenéfitqpfiadequateatabilayg withaespect.tol N or der
to enhance the lighting effects, another highly defornmed foil may be

provi ded exteriphmechanisal influenges ang. with respact ta thetinternal fressdeestfgelemients anspar ent
or at least partially reflecting. Wth respect to each of the above

expl ai nediqyids eravideddhersdi nent s, additional transparent or reflecting solid
bodi es nay be provided within the casing, which are in suspended
equilibriumw thin the liquid. Alight scattering element can al so be
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elenments. In this fashion, the nost diverse |ight scattering el enents can
be produced from one or several basic nodul es.

With respect to each of the above explained specific embodiments, additional transparent

or reflecting solid bodies may be provided within the casing, which are in suspended

equilibrium within the liquid.

A light scattering element can also be produced by the combination of several light
scattering elements according to one or several of the above explained specific
embodiments. Such combination light scattering element can for example be produced

by gluing together or otherwise joining together individual light scattering elements.

In this fashion, the most diverse light scattering elements can be produced from one or

several basic modules.

The light scattering element according to the invention can either be designed so that it
will only be irradiated by light from a light source located outside the light scattering
element, for example a high-performance light source, or, however, in such manner that
there is provided within the casing one active or passive light source. In case of an active
light source, this may for example involve a low voltage halogen lamp and in case of a

passive light source it may involve the ends of light conducting fibers.



The light scattering el enment according to the invention can either be
designed so that it will only be irradiated by light froma |light source

| ocated outside the |ight scattering elenent, for exanple a 7

hi gh- performance |ight source, or, however, in such manner that there is
provided within the casing one active or passive |light source. In case of
an active light source, this may for exanple involve a | ow voltage hal ogen
|l anp and in case of a passive light source it nmay involve the ends of I|ight
conducting fibers. 7 In case of an active |light source, it may involve a
hi gh- perlh@asesof@e activeplight soure atnpayeinsolie g highrpesfounancg dsngifscdxampie d anp. Wt h
a light scattering el ement which is conbined into a spatial structure from
sever al hlsfuprvmcpagaswsgmrgwm-eri ng el ements such |ight source can, of
course, also be located within the spatial structure, but not within the
liquid nmedium rather between the outer casings of the individual |ight

tteri I ts, . |f I i ght i.s, located within a casin
Fied whith BB Saféringatio wabs oo Bics SRS F OB s or ve ag
[ . j . wWhi chy 4 ificall i th t tg high
cort or s StaighYscAR @M dimdil Siln IERCEpleerh, of oSltsP\ AG°BE Siselsl, of “heat
di ssi paty t : <1l i eIV di um
Choul B et @R kpBtl UGS bURELiBAE fluid hibdhdl SahBertybin hé el 1oL

speci fi %agﬂwtﬁ@ﬂ{dmcﬁ{aﬁﬁg}ﬁg@d’tﬁﬂhgEreﬁ{ghtts'he sub-cl ains. The invention is
expl ai ned bel ow based on Specific enbodi ments represented in the draw ngs.

Figure 1 shows a first specific enbodinent of a light scattering
el ement

If an active light source is located within a casing filled with a liquid medium, then the

liquid can simultaneously serve as cooling medium, by means of which, specifically

with respect to high performance lamps, the hitherto unsatisfactorily solved problem of

heat dissipation can be brought under control. In this case the liquid medium should have

non-conductive properties for reasons of safety.
Additional specific embodiments are apparent from the sub-claims.

The invention is explained below based on specific embodiments represented in the

drawings.

Figure 1 shows a first specific embodiment of a light scattering element
according to the invention with flexible, highly deformed casing;

Figure 2 shows another specific embodiment according to Figure 1 with

additional, inside the casing arranged highly deformed foil;



according to the invention with flexible, highly defornmed casing; Figure 2
shows anot her specific enbodi nent according to Figure 1 with
additional, inside the casing arranged highly deformed foil; 8 Fggure 3
shows a second specific enbodinment of a |ight scattering elenent with
geonetrically fornmed casing and highly deformed foil arranged inside and
Figure 4 shows a third specific enbodinent of a light scattering

el enent according to the invention with rigid geonetrically fornmed casing
and additional |ight scattering elenments arranged inside. The in Fig. |

r epr esenkigdre|3 sewsscat t esdcard eesiis gmbedimsntefa ght scatisring demertvith e casi ng

3, which is filled with a liquid nmedium for exanple water. The seal ed
casing 3 has a highly i#gsositmeatly &med casueand highly detosmedr i ng el enent | can
for exanple be produced gy foil buhbbles, whereby a flexible, transparent
material, such as PVC, | yEangsd BsWeor 3 opyl ene i s being heated and pl aced
in formof a bubble into an appropriate nould and by generating an adequate
internal pressure, inflated to a degree until the wall of the bubble is in

contact hit 4 43wsnt 1! LftidtAppcifil chblStifB ifa ot £oyt&AR didfler OV, LNE

structure; which is flexi ecause of 1ts sUl In wall and a

suitabl e material sel ecidcBping@thOmvEmica Wit Hgid lgebheridhlly MrmetQspguent |y
the casing can be totally or partially filled"with the I'iquid medium5 and

the filling opening canaddeaéiedlilight scattering elements arranged inside.

The in Fig. 1 represented light scattering element consists of a sealed flexible casing
3, which is filled with a liquid medium, for example water. The sealed casing 3 has

a highly irregular shape.

Such light scattering element ! can for example be produced by foil bubbles, whereby

a flexible, transparent material, such as PVC, polyethylene or propylene is being heated
and placed in form of a bubble into an appropriate mould and by generating an adequate
internal pressure, inflated to a degree until the wall of the bubble is in contact with the
interior wall of the mould. After cooling down, the structure, which is flexible because of
its suitable thin wall and a suitable material selection, can be taken out of the mould.
Subsequently the casing can be totally or partially filled with the liquid medium 5 and the

filling opening can be sealed.



The highly irregular exterior shape of the casing 3 of the light scattering
el emrent | can, however, also be produced in such manner that initially a
more or |ess regular casing is produced by bonding together several oi

el ements, sane are filled only partially with fluid mediumand, finally,
the remaining gas (air) located therein is at |least partially suctioned
off. As a result of the partial vacuum the casing 3 is folded or
conpressed irregularly. After at least partially suctioning off the

remai nder_of the gas, the filling opening is, in turn, tightly seal ed.

| nst ead dthe Sighty iiegwlgr eferiarishapecatdhaensingor ofithelighi scattering glemsht team se be
renoved i n any other manner, for exanple by pressing against the partially
filled cASMEYT Yprehe Rwruesd m@uqmawggw intially a rpqre of lesxragplar easdigdy and t he

liquid filler dium. attention t be paid to t equi renent . for

t1 ght nes8rodipd B g ousthin Red ol sirachfh, e Bed SHEPABRIEHithol v ani de
are not i e f ikl 0 i L ter,.si i ghtness and
vapor ti gﬁlﬁ@g&s&?‘sﬁé’o‘%da&/’ttg? ﬁ%% lﬁpg\g\%fgaﬁgﬁlg&? &8%? eﬁgg 2:{1 gegé\fa;gae '%1118 hi eved by
providin j f 9l anRl; ' Lo of an

al kyl - chlgggg@ﬁi gﬁz %&‘%E‘%rﬁlé.o‘?medﬁggaﬁ ?}goﬁ%gg{j%r&éﬁ stlggogaéegaﬁfyghﬁég%&sui tabl e
as |iqui Gfd hirjyng medium for exanple oils of all types whose nol ecul e size
is greater than the pore size of the foils. A barrier coating is not needed
in that case. The light scattering element can, in addition, be surrounded
for protection agai nst nmechani cal damage with a suitably stable protective
casi ng ( rfter ahleast)partiaiysuctmninge tiedemeantdéosf tha gaspthe fityngpapeningds, ir anspar ent
pol ymers over casing 3. Preferably such materials are enployed which wll
retain sufmi tghslysealedx Insteafl of sustipping loffithe remainder of the gas, it can of course be

removed in any other manner, for example by pressing against the partially filled casing.

When selecting the material for the flexible casing and the liquid filler medium, attention
must be paid to the requirement for tightness. For example, commercial foils made of
PVC, PE, PP or polyamide are not suitable for filling with water, since adequate water
tightness and vapor tightness is not attainable. Adequate tightness can be achieved by
providing barriers on the foil surface, for example by application of an alkyl-chlorosilane

mixture.

Higher molecular substances are also suitable as liquid filling medium, for example oils of
all types whose molecule size is greater than the pore size of the foils. A barrier coating is

not needed in that case.

The light scattering element can, in addition, be surrounded for protection against
mechanical damage with a suitably stable protective casing (not shown). Same can be
produced for example by pouring transparent polymers over casing 3. Preferably

such materials are employed which will retain sufficient flexibility after hardening,



|0 The.light scattering elenent represented in Fig. 1 could exist in the
sane shape also as solid body, preferably of flexible material. For that
pur pose, caoutchouc-type silicones are suitable, which will remain elastic
in tenperatures from-50[err]Cto + 200[err]C. Because of their exddl | ent
chem cal stability, they nmay al so be enployed in light-reactive processes,
for which glass is not suitable, for exanple in the photo- deconposition of
acids, which attack glass. Such light scattering elenments w thout casing
may be produced by suitable nmoul ds, whereby after casting or extrusion,
subsequefhe Hgilascateering elehkereptaaaned g i Neduldexiat i? tHegpe Skdpeatkol | ght
scattering elenent 10 again has a highly irregularly shaped outer form 3,
whi ch mags $didhodyefdrably afiflexiblermatena hiFonthas pynpesd, oamsitghodesypei bed for the
|ight scattering elenent | according to Figure 1. The light scattering

el enent $iicones aresuitalile, whieh wilk ngmaintelastie prutemperaturepfromndefiGita 5.

Addi ti onal J }So t%esre IS ﬁ{@p\/i ded inside the casing 3 a highl K’di rregularly
shaped, Fd00ekamsrause of Hielr sycqllentgmicahstalility) they mapalsp bgemeloxed® addi ti onal
fractioni.ng- or.reflecti effects during jrradiatiqn.with |ight of the

[ ght | Sclipttrefdiy® Bressis. Howhioh s Sy teble, B sRadninhe Ao onal
specific [¥ns . [, 3. scattering elenent 20 according to the

i nventi Og@{@@&@%ﬁ%ﬁ?&g&g@ﬁ% ta(c:lg %ats‘lsg' 3, which, however, in contrast to the
speci fic enbodi ments according to Fig. 1 and 2, has an essentially snooth -
- i.e. not creased or crinkled outer surface. Such casing 3 can be produced

for examghen ii%tfsé&tierihglQl@hﬁnts%ﬁxbﬁp&sﬁFWyr&%QQM@% Yuifh8R AGRgs, moul d i s

enpl oyed. It Ts, however, also possible to produce such casing by bondi ng
t oget her wheneby after dashing stestrufion | subdegqi@itshaping may take place.

The in Figure 2 represented light scattering element 10 again has a highly irregularly
shaped outer form 3, which may be produced in the same fashion as previously described

for the light scattering element 1 according to Figure 1.

The light scattering element 10 is again filled with a transparent liquid medium 5.
Additionally, there is provided inside the casing 3 a highly irregularly shaped, for example
crinkled transparent foil 7, which generates additional fractioning- or reflection effects

during irradiation with light of the light scattering element 10.

The in Figure 3 represented additional specific embodiment of a light scattering element
20 according to the invention has, again, a sealed casing 3, which, however, in contrast to
the specific embodiments according to Fig. 1 and 2, has an essentially smooth - -

i.e. not creased or crinkled outer surface. Such casing 3 can be produced for example

by foil bubble, whereby a correspondingly designed mould is employed. It is, however,
also possible to produce such casing by bonding together several individual foil elements

3.



If a mechanically stable or rigid casing is wanted, it can, of course, also
be produced by gl uing together individual, appropriately shaped plates or
bl own or otherw se shaped material (for exanple plastic material, glass).
Inside casing 3 of the light scattering element 20 is provided, thellsame as
Wi th respect to specific enbodi nent according to Fig. 2, a highly deforned
Foil 7. Said foil results in the desired lighting effects during
irradiation with light of the light scattering elenment. The |ight
scattering elenent 30 represented in Fig. 4 has a rigid outer casing 3,
whi ch mayf beedesicgihestablé or rigidanyihgis vasitalie it edneof édurse, glso Be piddubqy m of a
pyram d. The rigid casing 3, which has sufficient stability against
ext eri or birghnegiogethei inflividuak eppropriatel§ shapes aigpéseortbowmdcothérwvisr shhpedd gl ass or
any ot her tran%parent material and may, of course, have any random shape.
Wt hin tFetsrag(far exmnigplasticanateriabgless). a nul tiplicity of individual Iight
scattering elenents, which, in turn, nay be designed the sane as |ight
scattering elenents 1, 10 or 20 according to Fig. 1 to 3. In this manner

ht, scatteri.ng el ements may be conbi ned

Thto a1 il g iR b RredBHeR e 20t vt de sepa i sepefore.
Based f 40l L . 0B v i . tard. t, t

oy adapt e hs L acdhert adocklinf 8By 214 ebly Betoni ol b pl e e iy and
may be dggseUYightedatbctstiirf irrraﬂﬁatﬁ)ﬂ%ﬂ‘gligéﬁ%f the'1fgfit chttSing i fidhe L he desired

interesting light effects can be attal ned.

The light scattering element 30 represented in Fig. 4 has a rigid outer casing 3, which may
be designed, for example, as depicted in Fig. 4, in form of a pyramid. The rigid casing 3,
which has sufficient stability against exterior mechanical influences, may for example be
made of acrylic glass or any other transparent material and may, of course, have any

random shape.

Within the rigid casing 3 is arranged a multiplicity of individual light scattering elements,
which, in turn, may be designed the same as light scattering elements 1, 10 or 20
according to Fig. 1 to 3. In this manner several or a multiplicity of such light scattering

elements may be combined into a larger light scattering element with a given spatial

structure.

Based on the flexibility of each individual light scattering element, these may adapt
themselves without problem to randomly formed rigid casings and may be densely packed

inside the casing, as a result of which the desired interesting light effects can be attained.



12 The individual light scattering el enents may, perhaps, also placed
inside the rigid casing by neans of nechanical pressure and for inprovenent
of flexibility at a higher tenperature in order to achieve better |,
adjustnent to the shape of the rigid casing and for nore densely arranged
packi ng. The conbi ning of such individual |ight scattering elenents 1, 10
or 20 may, of course, also be done in such manner that they are united into
the desired structure without exterior casing 3, for exanple by being glued
together. The exterior casing 3 of the |light scattering el ement 30

accor di ndhe ndryidpal kghtesgattering elementsiseay; perhans, elise plaged li"é}8¢ therrigid easing. As i s
schematically depicted in Fig. 4, wiithin the exterior sealed casing 3 may
be provi Gégeans %fpd"f“? amgy! presse gad for dmproyemertof dlexiplinsatidyehesyol ve for
exanple in case af an active |ight source | ow- v age. ,hal.ogen, L anp and
in case ‘T‘m%cr?)tﬁg"s'[’\%‘i]qr?%ﬁ‘fm V&?F&%r, adfslifrmwgl?w%eesﬁfﬂf’e‘%]éh%lgglgfca?'? ppd tt‘,’&nducti ng
fibers. , of light source nmay, however, be provided not
only wt orrgg%%gls af%”@eﬁ%%g"éi fic enmbodi nent according to Figure 4, but for
any chosen specific enbodinment of a |ight scattering el enent according to
the invention wthin the casing 3. If an active light source is to be

enpl oy ed The tombiililg STRUEKBANidubl light! §dattefhy AOHERSE 1, PodRS nthesk douskel d-ti ght .
Thus, traditional illum nation bodies used for underwater |ighting may, for
exanpl e, alke bedphoinasich Tadndrithatitiikyrieéliinitads tritb Ohedbsited Sndfuracdiibeat | i ght
source should be electrically non-conductive in order to avoid, in case of
def ect, akieridacagmg 3, forpaxampledyloaing|glueg tegetherl i ght scattering el enents.
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The exterior casing 3 of the light scattering element 30 according to Fig. 4 may, in turn,
be filled with a liquid medium 5. As is schematically depicted in Fig. 4, within the
exterior sealed casing 3 may be provided an active or passive light source 9. This may

involve for example in case of an active light source, a low-voltage halogen lamp and in

case of a passive light source, for example the ends of light conducting fibers.

Of course, such type of light source may, however, be provided not only with respect to
the specific embodiment according to Figure 4, but for any chosen specific embodiment of
a light scattering element according to the invention within the casing 3. If an active light
source is to be employed for light source 9, it must, of course, be designed liquid-tight .
Thus, traditional illumination bodies used for underwater lighting may, for example, be
employed. The liquid medium surrounding such active light source should be electrically
non-conductive in order to avoid, in case of defect, all danger to persons handling such

light scattering elements.



Wth the use of active |ight sources within a casing 3 filled with liquid
medium 5, there results the benefit of extrenely space-efficient
construction design, since the liquid mediumcan simltaneously serye as
cooling nmediumfor the dissipation of active |ight source energy. In order
to generate the desired lighting effects, the transparent liquid nedium5
may of course also be colored. In each instance the refractive index of the
liquid nmedium5 and the index of the crunpled foils 7 provided therein
should differ fromeach other since otherw se, as a result of ful

i mrer si oWitfthe bee efragtipt kght sources withiniarcasieg B dided wish diquid efiddsm Sidewsf f ect i s
bei ng suppressed. Different refractive indices may be relinquished if the
col or of TesHits the benedit pbextiamebr spase-elfigieaeansingtion depign, sincgthe limid | ght
scatterin% el enent Hs different fromthe,.col.or of.Lhe.cr%aneq&{oil 7. The
same applMeum wnsHRulageusiyer as goeing megiurg fop the dissipatiqnotgetiyelighi qyal
light scattering elenments 1, 10 or 20 according to Fig. 4 have been

combi ned*THtSYs ‘larger spatial structure. If that structure is
additionally surrounded by a transparent |iquid mediumb5, then the desired
refraction- or reflection effects can also be produced in that the liquid
medi um W Hider foh%nbﬁ@_ the deded lisBitg Sfedist ﬁfe't%gﬁlrémaﬁiﬁ mediuh? 5 May20 has a
different refraction index fromthe [iquid nedium surroundi ng the

i ndi vi duaf cdurghlss batblerddndn ehdiiRithitoe th Rfactivilifd&sIfl 1hg lighitiesddsungy resul t
if the light scattering elenment is not filled with a honogeneous |iquid
medi um batd thietifdestioff ther @mmple® dois Arovideditherao shauddifferefrom tebcheathér siideer . Thi s
| eads to pronounced phase |imtations, whereby the different refractive

i ndi ces ofhetwise,fas airesuttedifisl]l pmoetsior of the crumpled tailsy depaefiaatiye oefaflactingve or

reflection effects. ) L o )
effect is being suppressed. Different refractive indices may be relinquished if the color of

the liquid medium or of the exterior casing 3 of the light scattering element is different

from the color of the crumpled foil 7.

The same applies in the case where several or a multiplicity of individual light scattering
elements 1, 10 or 20 according to Fig. 4 have been combined into one larger spatial
structure. If that structure is additionally surrounded by a transparent liquid medium 5,
then the desired refraction- or reflection effects can also be produced in that the liquid
medium within the individual light scattering elements 1, 10 or 20 has a different refraction

index from the liquid medium surrounding the individual light scattering elements.

Other interesting effects may result if the light scattering element is not filled with a
homogeneous liquid medium but with different media which are not mixable with each
other. This leads to pronounced phase limitations, whereby the different refractive
indices of the fluid media produce, in turn, corresponding refractive or reflection

effects.



14 1t is nostly with large illum nation surfaces that reflection effects
may be desired at the casing 3 of an individual |ight scattering el enent 1,
10 or 20 or at the outer casing 3 of a spatial arrangenent of indip dual
light scattering elenents 1, 10, 20. This applies with respect to the |ight
of a external light source for the irradiation of the |light scattering

el ement as well as for incomng day light or other outside light. To that

‘end, al It §4RqsHy withlangg djumigation suefages dhat seflegtiomeflastssmabadesired Hithgarti al
flecti ing... This, be . |jshed f le by .

Cput tor EEPd Phar i i SraliFrinG CeRBT b 10ar as ot IR PSS ERTR? O6R de of t he
i ngs.._Th i bil i ! i sts. af i i i t h, - si ded

Corl oot panE apRRn, ol i Bt Riatisthe SRREHEY, 1 St e ehelb R, T he O

i ght ' ' ' ] j t, Iight

Ot >Saker bt FURTRU eSO KEShe@llion bEpRMBEthet . o0t

REPL ACENSMlenBhiERdI dfof fifdhink hgglli é?ﬁoﬁwﬁf B i&@%gﬁﬁﬁgﬁér{al&i?%sﬁgp' | cant:

Al t enburger El ectronic GrbH, ™ Se ni ch, rch 27, 1998 17. 143

TE/ ms  NeyikddigiHl cdifdsmdy have aldodietS6Ppdraibll Rbe&thRBRting. SHESMAY 6&l |y for
decorative illum nation purposes,
accomplished for example by sputter-spraying or vapor-spraying the exterior or the

interior side of the casings.

The possibility also exists of coating the casing with a one-sided reflective coating,
whereby the incident light from the outside on the light scattering element is being
reflected and, in spite of that, light from the interior side of the casing can be transmitted

toward the outside.



characterized in that the light scattering el ement has macroscopic
chaotically or quasi-chaotical lﬁlf ornmed refractive- and/or reflectional

pl anes and that the |ight sc | LI t I;as a seal ed casing (
filled, at least in part, Wlt , mﬁlmmu arent nmedi um (5), sa{?% casi ng

bei ng forned macr oscopi ¢ chaot i cal Iy or quaS| chaotically. 2. Li ght
scattering elenent according to Claiml, characterized in that the casing
is flexible. REPLACEMENT SHEETPAZ eJ™MN 20QL ms REPLACEMENT SHEET 16 3.

Li ght scattering el enent according to Claim2, characterized in that the
casing (3) consists of a flexible foil. 4. Li ght scattering el enent
according to Caim3, characterized in that the casing (3) engineered of

f1 exi bl d-f oi ILightScatseringrilemen;, mfz@éimﬂyefpédefqoratwn@gwrv,rpttrmsexs| qui d medi um (5)
and at | east Rartlal renoval oI t he resi dyal g prior to sealing the
casing (3). # aractwgﬁt-néwtth% ighigoatt iR rlemepE basanargoseapie ai m 4,

characteri zed,i at thec neered of flexib foil, is deforned
by mechani caICh?(?ﬂcla{l;’ér?(E@Eas’ﬁ %&b’?%’“?‘gfle&ieﬁﬁ’ ¥fpling or simlar. 6.

Li ght scattering el enment according to one of Clains 3 to 5, characterized
in that the casing (3) engineered of flexible foil, is manufactured by

2. Light Scattering Element according to Claim I,
characterized in that the light scattering element has a closed, at least
partially with transparent liquid medium (5) filled transparent casing (3),

which is shaped macroscopic chaotically or quasi-chaotically.

3. Light Scattering Element according to Claim 2,

characterized in that the casing is flexible.

4, Light Scattering Element according to Claim 3,

characterized in that the casing (3) consists of a flexible foil.

5. Light Scattering Element according to Claim 4,
characterized in that the casing (3) designed as flexible foil, is deformed
by incomplete filling with liquid medium (5) and at least partial removal

of the remainder of the gas prior to sealing of the casing (3).

6. Light Scattering Element according to Claim 4,
characterized in that the casing (3) designed as flexible foil, is deformed
by means of mechanical influences, preferably creasing, crumpling or

similar.
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wel ding together two or nore, preferably plane, foil elenments (3). 7.

Li ght scattering el erren e of Clains 3 to 5, characteri zed
Tt €5 RIFRIAIENR: B <o e S
bubbl es. 8. ht scaktering el esent according to one of the precedi ng
C ai ns, characterlzed in that inside the casing (3) is arranged a highly
deforned, preferably crunpled foil (7). REPLACEMENT SHEET 17 9. Li ght
scatter7ng eLegheStatering Biimgt bavooding of otehef (laieseldiorsy cl ai ns, characteri zed
in that inside the casing (BQICare provi ded transparent or reflectl ng solid
bodi es, whi chhanaeterized im Hov desicasiqei(3 ) designed anflexitde fdilus groduced  Li ght
scattering elenent, characterized in that the |jght scattering elenent in
the form of abgeﬂmsjtqs@&xyr Buner pexe, prefesplly akan@efogplsmem@my Vi scous or
flexible materials, wherebythe exterior surface of the Iight scattering

el enent is designed macroscopi c chaotically orquasi-chaotically. 11.

Li ght sgatte L char act ed | hat e light scattering
el enent %has ﬁge’%;‘?l a‘é"r‘?“ﬁ@%g 4E)ttoh(’ >out er surface and that

insi de_the c?ﬁamté@ed .mmtggﬁgﬁ@ﬁ,éggﬁ ggtgdgsﬂaa Gt SpeigcaP! ¥ oruml ed

foil (7) and one or sever ering elenen 10, 20)

accor di ng tob%%aggoftfggb@@ésns 1to 10. 12. Li ght scattering el enment
according to aim 11, characterized in that the casing (3) consists of an

essentially rigid material.

9. Light Scattering Element according to one of Claims 2 to 8,
characterized in that inside casing (3) is arranged a highly deformed,

preferably crumpled foil (7).

10.  Light Scattering Element according to one of Claims 2 to 9,
characterized in that inside casing (3) are provided transparent or reflecting

solid bodies, which are in suspended equilibrium in the liquid.

11.  Light Scattering Element according to Claim 1,
characterized in that the Light Scattering Element consists of one or several
transparent highly viscous or flexible materials, whereby the outer surface of

the Light Scattering Element has a macroscopic chaotic or quasi-chaotic design.

12, Light Scattering Element according to Claim 1,
characterized in that the Light Scattering Element has a casing (3) with
essentially smooth exterior surface and that inside the casing (3) are arranged a
highly deformed, preferably crumpled foil (7) and/or one or several Light

Scattering Elements (1, 10, 20) according to one of Claims 1 to 11.
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REPLACEMENT SHEET 12 JAN 2001 REPLACEMENT SHEET 17a 13. Li ght
scattering el enent-acco or 12, characterized in that

i nside the casing (3) |B“Mﬂ”'lﬂlmlﬂumm| ve or a passive light soujge (9).
14.  Light scattering elen®ent" afcofdihg to Oaim13, characterized in that
the casing (3) is filled, at least in part, with a fluid nmedium (5) which

si mul taneously serves as_cooling nediumfor an active light source (9).
(r evi sedlpagelighrSaprrimpBlement according to Claim 12,

characterized in that the casing (3) consists of essentially rigid material.

14.  Light Scattering Element according to Claim 12 or 13,
characterized in that inside casing (3) is provided an active or a passive

light source (9).

15.  Light Scattering Element according to Claim 14,
characterized in that the casing (3) is filled, at least in part, with a liquid
medium (5) which simultaneously serves as cooling medium for an

active light source (9).
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