LI GHAT FI XTURE The invention relates to a light fixture
for illumnnating building surfaces or portions

t hereof or exterior surfaces in accordance with the
preanble to claim1. A light fixture in accordance
with the preanble of claim 1 is based on applicant's
CGerman patent application DE 10 2004 042 915 Al. The
known |ight fixture has a reflector that has numerous
facet-like segnents in its interior. Each segnent has
a surface that is inwardly concavely arcuate and that
can have a spherical, cylindrical, or nonspherica
basi c shape. A reflector described in DE 199 10 192 Al

serves for reflecting {ighé PBaggrand al so has a

plurality of internal facet- |i1ke segnents. Proceeding
fromthe above-described light fixture, the object of

the inygnt i JUSTRERS f fuyrther ,deyelopin L i ght
it ur S0, 1EReBERa Aiatad e WoaGRET £2RE Ee Jog Hiauminating
builslinly ishatfacesi or PeitiinstiieriedC oat biberlbrnhitddds in
I ntensit tgishribution. Thi s _object is achieved
acc?ﬁéﬁﬁqﬁ Hé othAPTIRMS 5P K1 edMe 1of eatures of claim
1, in panbjgayl 2ixtdfe fRAHYRTdRnEN G tﬁhéﬁécﬁmm of claim
part, accordlngly characterized in that a) the

1 isdgmed oohavplicant | e dlawars petead epbpBicationyDE 10 2004 042

91s‘££ i ndrical shape, a respective cylinder axis being
associated with each cylindrical segnent, b) nultiple

cyli ndurheakneRgnELGit FiGtRRS ha@nad reElVeesr Ehae HefX numerous
facégﬁTi%g %ggmgnggegnéﬂgf:ﬂ:ﬁgé?gng ;g%hrgggggggrﬁaé g'surface
that ls inwardly concavely arcuate and that c¢an have a spherical,
cylindrical, or nonspherical basic shape.

A reflector described in PE 199 10 192 Al serves for
reflecting light beams and also has a plurality of internal facet-
like segments.

Proceeding from the above-described light fixture, the
object of the invention consists of further developing a light
fixture in accordance with the preamble to claim 1 such that it is
better able to control illumination intensity distribution.

This object is achieved accoxrding to the invention by the
features of claim 1, in particular the features of the
characterizing part, accordingly characterized in that

a) the segmenté have a reflective surface of basically
cylindrical shape, a respective cylinder axis being assoclated with
each cylindrical segment,

b) multiple cylindrical segments are positioned between

a vertex region and a free edge region of the reflector,



c) the cylinder axes are aligned at an acute angle
Wth respect to the longitudinal central axis of the
reflector, whereby the alignnent of the cylinder axes
varies according to the differing spacing of the
segnent fromthe vertex region, d) a respective
tangent at the exterior of the reflector in a
respective connecting region of a cylindrical segnent
on the reflector forns a deviation angle with the
cylinder axis of the associated segnent, and e) the
devi ation angle varies according to the differing
spaci ng of the segnment fromthe vertex region. The
light fixture according to the invention is used for
the illum nation of surfaces of buildings or portions
of buildings or exterior surfaces. The light fixture
accordi ngebto the dylieder oixed aresalidgied Akt kilsditd Abgle with

' ' ipn articularly in a, uniform nmanner,
%PE?‘%Joéo%magg%o%% “%ﬁﬂ#lo‘?a B ALe efLher reflector, whereby
bbe| aliiggmelibeat ttie lyQbhadd dueeevaeLs Udtdrli®ng " the
| nt,on i's ,designed as an outdoor |ight fixture,

AEETPRInS; qpBging é‘ﬁg§@§péﬁp“%}"e§§'9mo?h?)ﬁ¥itﬁ§f geekon,

for exanplg, &esPeteibé tddgdlitNatethe WiRexibf bt the reflector
;lxture according to the invention is simlarly used

Br® qqsgﬁFFﬁﬁecﬁﬁq9§F§i§Ec¥Pﬁi9ﬂpP€terﬁxﬂiﬂdxépaluEEHmﬁﬂﬁeOD the
kb ghictorX EdiRs 65 RRUBRELY SOV WSER € 'ciﬁiﬁﬁé? &is of the
curved reflector, in particular a parabolic reflector,
FFE?C%?teﬁefP%ETQﬁW & ng an essentially parabolic.

Cross SecChhONgnhd taeghviatdbs Oatﬁgq\éag-kﬁggg Ui heeo t]hley differing

refl ector to have a basic shape that is rotatliona
DS PEaLhe RAMmeDtS from dthe) emhbxceeiam. axis. A

light sousfg DEyhdEiREAYS dﬁk#f&iﬁ_get+ N iigxrvef%\t.i&b 9¢ used for
reflector. This may be an I'anp, for exanple an
the - Hdumination of surfaces of buildings or portiomns of buildings

or exterior surfaces. The light fixture according to the inventiom
is used in particular for the illumination, particularxly in a
uniform manner, of f£loor and/or wall and/or celling areas of a
building. When the light fixture according to the invention is
designed as an outdoor light fixture, road surfaces, landscaped
areas, or parking areas, for example, may also be illuminated. ‘The
light fixture according to the invention is similarly used for
lighting objects such as pictures or statues.

The light fixture essentially comprises a Adish-shaped,
curved raflector, in particular a parabolic reflectorxr, il.e. a
reflector having an essentially parabollc. crose section. It is
also advantageous for the reflector to have a basic shape that is
rotationally symmetrical about its longitudinal central axis.

A light source may be provided in the interior of the
reflector. This may be an HIT lamp, for example an HIT-TC~CE or



- a other netal halide lanp, or alternatively, one or
nore LEDs. In addition, nultiple H'T | anps may be
provided in the interior of the reflector. It is
advant ageous for only one lamto be inserted through
an opening in the reflector, in particular through an
openi ng provided in the vertex region of the
reflector, in the interior of the reflector. Besides
H T | ans, | owvoltage hal ogen incandescent |anps such
Qr9, Qri2, or Qrieé lighting neans may be wused. It is
particularly preferable to use essentially point-
shaped |ight sources, i.e. lighting neans that emt

i ticularl smal | _vol une. Nuner ous
° ﬁaﬁ"‘g‘tﬁ? Egg%%%%‘tigag?@'pr%i THRLINELY n@Re QX MoKe LgPs. In
additioaf | paleslpld et kS wWak 263 sﬁ.».otrf: ad ik L iR -1or of the

be occupi ed conpletely or only partially, 1.e. along
r%ﬁiﬁSFPFc Bhr if Advanfiagecushfokaoelrdose ghamp sto fer inserted

HreRidR! el OfSi fqr onl ne ciyecunferential
¢ ang %arsnr gig,?%ﬁn f O%%eefr (?rf‘ieefgﬁﬁ e,gn Wéfﬁﬂar ‘throigh an
operingeprovided begrhtvertexheegiouPbeithy FSER by, in the

in ntsf nd fg t he renaining three-quarter
HEHLEE P afﬁa weilerrons | Sesgfios: BTR-1evan, ckETHaldogp halogen
imendeBcdRei ﬂ&m@%ﬁwnbﬁa%\? ggg?iécﬂﬁl&a{:ﬁ}eans may be

curved toward tpe i nterior. Sone
ussdyreft sipanerpieekaviy preferrblectoohsbassmmitially point-

Haypeiandifhe! sS5haPss. This aps.that the segment r.e

Y. oducegﬁ?r%m Loy ’t%’aﬁ?@il"ﬁgt Neaers, t Yione £rom a

pagédcudbanly bempl Drvalivaei.es froma cylindrical body, in
particul ar a regul ar crlinder. A cylinder axis may be

associ at BSFYHE LRIPIAA iepgmente azegprevidehon the inner
EeheaiBt o i IR, SEPEEAL 3K ol peflbccor may
bec perudied agtompletely or only partially, i.e. along specific
partial regions, by faceted segments. For example, it is possible
for only one circumferential angular region of 90°, for example,
i.e. a gquarter-circle segment, to be occupied by faceted segments,
and for the remaining three-guarter circular area of the reflector
to have an essentially emooth design.

Each gegment has a surface that is curved toward the
interior. At least some of the segments have a reflective surface
of basically cylindrical shape. Thisg means that the gegments are
produced from a body that is in the form of a sectiomal body
originates from a cylindrical body, in particular a regular
cylinder. A cylinder axis may be associated with each cylindrical
segment. The cylinder axis is the longitudinal central axis of the
cylindrical base body, or is parallel thereto. Each cylindrical
base hody is preferably a regular cylindrical base body.



10

15

25

base body is preferably a regular cylindrical base
body. - 3 The reflective surface of the cylindrica
segnent is the ,surface section of the cylindrica
segnent that contributes to the reflection of |ight
rays emtted fromthe [ight source. The reflective
surface is curved about the I ongitudinal central axis
of s the cylindrical base body. In the sense of the
present patent application, a cylinder axis refers to
any axis that extends parallel to the |ongitudina
central axis of the cylindrical segnent. nultiple
cylindrical segments are provided between the to

vert ex Thgyinaflectie sefface oof atlte aylitkirddge beghemt is the

surfhed MertfTLER Pho,riionriont sedien: CiavconteLiren to the

refladolan oM NAGhe’ raPs! 1 CEEA efro:ﬁ’ft}?ebslti@?ﬁc @oarle. 2 The
iamﬁpoth structure. it is also possible for two
refloetifs ifumfasegdencyurved baboet the doggituddnhilogestrdl axis of

theo&;‘findﬂ'ﬁgﬂf ?’Iéaf%ni’l’ai' or snmooth surface or a segnent

having a honcyl indrical curvature being

provi deth e sensehof Cyhe NPrescht SRHt applidhcdoh, a
c liﬁé at spaci ng fromone another. In the [ight
¥ qailac a:fc&'&f&f‘ g P21 cHhalp rpxtands pprpddel ERckhe
Longd Cudilxi Ybntickll b8SBESE {he ! P11 RRH dalididtRinent I &

20 axis of the reflector at an acute angle, 1.e. an

angl e Mddipden cebdndrheat ysegnienion|arse grentidedr betfieen the

I tdAngd J C that their cylinder axes

vor B SR s o BePadPlar 480 3 ften, iy “epHE°Se che

refleftact orlasearyadinteieayl Segrdier @i B lloehtelcdirectly
cylinder axes relative to the |ongitudinal centra

adiggent §me W@P&CPBF bRug pexge (iytq iqpe, Auosher in the manner
of &effi¥casC R’ di BawtBotRCefibdéflidd MG U180 possible for

two cylindrical segments to be set at a spacing from each other,
with a flat or smooth surface or a segment having a different,
noncylindrical curvature being provided between the cylindrical
segments that are set at a spacing from one another.

In the light fixture according to the invention, the
cylinder axes gre aligned with respect to the longitudinal central

axis of the reflector at amn acute angle, i.e. an angle less than

90°. The cylindrical segments are thug positioned in such a way

that their cylinder axes intersect the longitudinal central axis of
the reflector at an acute angle. The alignment of the cylinder
axes relative to the longitudinal central axes of the reflector
varies for the various segments according to the differing spacing

from the vertex region of the reflector.
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fromthe' vertex region of the reflector. -4- A
connecting region is associated with each segnent. The
connecting region of a segnment refers to the regi on of
the segnent at which the segnent is connected on the
reflector. This may be, for exanple, the head region
of the particular cylindrical segnent, s i.e. the
region of the cylindrical segnent that is closest to
the vertex region of the reflector, or alternatively,
a lateral region of the particular cylindrica
segnment. The connecting region of a segnent is
preferably the respective region of a segnent that is
cl osest ¢ennantingf region. 1A hargehstéd with eepdr segmefic. The

: ct may be applied in any connecting
connbBELLE SELGEH o BEgRent Buirkrp Lo ofte HaBicH oF bhe opesment
at whhehreiié esdgiionts iendonnkeedat 8nbene I IARQf Thes may be,

reflector facing away fromthe interior. In this

for PEYIPLLI(*he FEFiPRaPLt Khoepattiolay qyidndrical segment,
i.e.lEh eﬁéﬁ?ﬂ S @he Eﬁ&ﬂﬁggca?ngfﬁﬂﬁ% e 9fd 89b2ksl28e the

a very n wall thickness. Ts case of a
vertesxrewion exf drhicoredilechor; ebreal berndthivdiangantiateral region

plLied. on an | nary.curve, for exanpl e a _parabol a,
of tRR BAFEIH R HIROBACRY EREPEREY (TRE (SRS Keuion of a
segmény i Bé i Pre Py thdeieRpdchY vhNBebfOWasH AMbdiROt that is

| i nder, axis _of the associated segnent. This

Closéé‘a@ R i O FRfileqter.20Apkenerabl o athacitexing of &he
ref1¥8¢bf Sndf ¢ 4 Q feq fESBhgg’%fx?%g:} S of di& segment on

i
segnents fromthe vertex Tegron o ector.
the pefikecywr ds, Thehexterindr bfakhsegahéctar 6 s ivndetratoaddto be

che AETEECAR D RARY LU MBS0 XSS LIRS 2 e
regaSddes, is  Sesumidl dke’ heSHktasesr 6f the reflector is mot
textured, and that the reflector has a very thin wall thickness.

In the case of a textured exterior of the reflector, the tangent is
applied on an imaginary curve, for emample a parabola, which
defines the bagic shape of the reflector.

A deviation angle is defined by the tangent and the
cylinder axis of the associated segment. This deviation angle is
preferably an acute angle, and varies according to the differing
spacing of the segments from the vertex region of the reflector.

In other words, the cylindrical segments are situated and
oriented in such a way that when viewed through a cross section of
the reflector the longitudinal sides, i.e. the lateral surfaces, of
the cylinder, which contribute to the optical deflection of light
are oriented such that they form a polyline structure that differs

from the basic ghape of the reflector.
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as the cylinder, which contribute to the optica
deflection of light are oriented such that they form
a polyline structure that differs fromthe basic
shape of the reflector. - 5 Thus, for exanple, by the
use of a reflector having essentially a parabolic
curvature and by appropriate positioning of the
cylindrical facets a reflector having an elliptica
basi ¢ shape nmay be sinulated. This allows, for
exanpl e, a conpact design of s the reflector conpared
to a reflector having an elliptical cross section,

and thus enables a light fixture to be designed with a
smal | THYFal Fari %a-m}mh byOtHehaset lo€r ahaafllector having

dﬂﬁya | e nous tensity djstributiaon
c8s &g%%oéﬁggﬁ g{-/é( p%% &ﬁ%&’}dng’yt 39@;}%95{3#;% fositioning of
the f%@engrace@r fdaogts Oat:l‘&f!téiﬂ.&h:l BehvQ@hgt B8 éﬁi’fﬁ‘éié&l Ha¥ic shape

anpl e Lum nous intensit dlstrlbutlon may
nay %hlggve%a?ﬁgf h@%ls P e iy eFpmpaem %Ie@Pw% tdesdgn of
theZtefmeetbkedohbg£ﬁdf&éﬂéjref@éﬂ% PF¥§L¥ an ﬁqtféﬁl cross

fixture is used for 1l un1nat|ng oor
Bec?&P@asangu&h“ﬁse¥¢bkﬁa(ﬁﬂﬁxﬂhtafuumbdengo b@eﬂdﬁﬂdndﬁaﬁuth a

smalﬁe1h§thhig g&tdg |n a particularly uniform manner.
hisis ac I eve *reflecting portions of the |ight

t owar doanthie p@thwl Hari, e%ramﬁcﬁig?rgé\gfv 2&:5%% r%ﬁzlig:r%lu%

1nten§ # ﬁical ref|ective surface
M8 F‘Eﬁm%’son ftssh e predscedbbyi pesitowiag miea
cylih@ehbali gRéet s SAAEH: b | ve

stri k?n th% cyli ndr#lﬁ]rtf gg}rg\sgggglﬁﬁ%cége‘%f ven%mn' For
exampife aydenppoug \intwhdical ddegaibusibaviaag waefcﬂiﬁ%ted that has

» colBXbEUOALA ST AL ian' WTobReteld L.
Alternatively, if the light fixture is used for illuminating floor
and wall areas, such as in a room of a building, the wall may be
illuminated in a particularly uniform manner. This is achieved by
reflecting portions of the light toward an upper wall area.

The uge of facets having a cylindrical reflective surface
allows a particularly uniform luminous intensity distribution,
creating a "soft light,* since light beams are diverged upon
striking the cylindrically curved surface. At the same, use of
cylindrical segments having different deviation angles allows the
luminous intensity distribution to be influenced in the desired
manner.

Positioning of the facets in such a way that the
deviation angle varies according to the differing spacing of the
gegments from the vertex region of the reflector allows specific

portions of the light to be deflected upward or downward in a
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Positioning of the facets in such a way that the 25
devi ation angle varies according to the differing
spacing of the segnents fromthe vertex region of the
reflector allows specific portions of the light to be
defl ected upward or downward in a - 6 targeted
manner. The terns "upward" and "downward" refer to a
ceiling-mounted installation of the reflector, viewng
the reflector in cross section. in other words,
portions of the light may be arbitrarily deflected at
any given angle with respect to the s |ongitudina
central axis of the reflector by nmeans of different

targitddietned)g| $hei feddle QEANBRE'S anlOdbWikBLYS refer to a
,|,nten3|tn$4E distribution may thus be varied in the
celiljng-mopnygan érstabtai it e dhe mefilestoxdyvuhewipn fthe
FRIAQE gnt, t 'g¥ent'o the |iaht source ha .
e poi nt - shapggggeglga%if [ si gj ‘_Thhev:""ol""\‘/:1 S 4 P?ﬁ%%o%%uc?fcg:he lighe
nay theatmripisramidysdafladted poi dme Rapes adgiegrith.Bespect to the

t..em,ts light froma_ very small volune. Metal
tongii¥aio, fenteal euts r 1§ HeRisqt e, DY OrePaRRE | g £ erent
devidtd cONgREs LAVWNS| dagfediad 006ihd NGARESEECMht &REPSy
or,_at least one LED lanp may be advantageously used

distydibutden maur thus by waried inmihe desized haghes ng

nmeans s QUP,. Of | 4 ' ans _may he ided i

the i AecPraiBPed)s 1l IRALR ATR0ugT SREBILISH, ' che
inventiohe tbealighvi mbwnde thes reefddeitorchapbiisaakigns, This

t.he on eﬁgfciall good lum nous intensity

. e._hapd, an .
ANVCHVES, Fb&ﬂﬁglg FRUrCTeiae bag an megentiaidypeint shargf

desilgi QLber thabdemfedi ipHUNEAMS Lol spR1ACC81EMET Lferal
a further advantageous enbodi nent of the invention,

haligee lpgpEesugh AgsamrHERRMOR | lapppa0dbdknpscinsthe form of
Low- ARk nl1BaLA" | R0k Red et NGHL "or 28°T08BE0RE fop tomp
mey be advantageously used as light sources. Of course, multiple
lighting means or a group of lighting means may be provided in the
interior of the reflector, preferably close to or in the focal
point of the reflector. This allows, on the one hand, an
especially good luminoug intensity distribution that may be
specified in advance, and on the other hand, a high luminous flux.
According to a further advantageous embodimeant of the
invention, the reflector has an essentially parabolic cross
section. The reflector is consequently designed as a parabolic
reflector. The reflector advantageously has a basic shape that is
egsentially rotationally symmetrical. In other words, without
taking into account the possibly asymmetrical arrangement of the

segments, the dish shape of the reflector is formed by a body that
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reflector. The reflector advantageously has a basic
shape that is essentially rotationally symetri cal.
in other words, wi thout 25 taking into account the
possi bly asymretrical arrangenent of the segnents,
the dish shape of the reflector is formed by a body
that - 7 1is essentially rotationally symetrica
about the longitudinal central axis of the reflector.
As a result, the reflector advantageously has an
essentially circular light exit opening. The reflector
is attached to the light fixture, whereby the free
edge of the reflector may be overl apped, for exanple,

is ebyeatmuur muﬁtﬂdaﬁlhgugmeteicabeaﬁéwtthé u&aaeuamal
an attachment neans, for exanple a screw. if

centfﬁg a*?ﬁh?ff?hﬁlﬁﬁ§¥3§t953|gned as a ceiling-nount ed
ot AgtA ofbdinlOMhe LhberbloiI SR SR A50NRY, 2L

the reflector may, exa
esseRtiallincciradlaoe lat;lm:hexctel bpefling AcCriidliddF lleeto®cis attached

R R A

overlapped, t fonreRiaRJCEHh 9&:&51&1889% Shdu%iithEBEU{:ﬁé light
ring about the |ongitudinal central axis

Fiztuze | 2RiMr smp@ttpehagss means, wiex hexdwpisegneorevar eIf the
Hionf FPROR, SRR Y &, LR TLed Sl Bnshigasinmor dom

reflector, ther
lighpe the ofeek e&gd lmgsegrreﬁt 8hér Lol ARG Ghadl, orf@roakymple,

one nf eren uIar regi on of the inner
cernidy %ce:[l%ﬁ% &E‘ﬂ gBFE pCet RE g%scwqg *kewi se
ext endaefnaiie ko0 BRe2Bathh e4EEL S Nditla1dao 3% EREI ON

of the inner surface of the Tteflector. By varying the
m"’eP"a%H‘P‘i‘r dfhe wafidupd eprvhburegafntlse dazmprds vary along a row.

A row refers to an arrangement of the segments im a circular ring
about the longitudinal central axis of the reflector. For the case
in which the segments are arranged along the entire immer surface
of the reflector, the rows, or at least some of the rows, may be
closed. If the segments are arranged along only one
circumferential angular region of the inner surface of the
reflector, the rows may likewise extend only over one
circunferential angular region of the inner surface of the
reflector.

By varying the radii of curvature of the segments along a
row, when rotatjonally symmetrical reflectors and essentially
point-shaped lights are used luminocus intensity distributions may
be achieved that differ from a rotaticnal symmetry. Por example,
luminous intensity distributions having an essentially oval design.

may be produced that are particularly suited, for example, for
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row, when rotatj.onally symretrical reflectors and
essentially point-shaped |lights are used | um nous
intensity distributions may 25 be achieved that differ
froma rotational symetry. For exanple, |um nous
intensity distributions having an essentially oval
design, may be produced that are particularly suited,

for exanple, for - 8 illum nating parking areas or
for use in light fixtures as scul pture spotlights,
i.e. for illumnation of sculptures or simlar

objects. The light fixtures nay al so be situated
.._directly on a 5 ceiling in a building and be designed
illymingtdown naning agkteroatfoelyse tite Vignkt Fikkbtes aay

attached .directly to a ceiling in a roomof a
s"“g%e'%‘frcﬁ ﬁ&’%ﬁ%‘&ﬁs otea E%&Hwﬁngaa of| fophRtRERs BT
simiVax afiidcad.l on exanples, the light fixture is able

to sinultaneously illumnate the region of a wall of a
bui | di FPeLdigdsnfanturee nay)i oksofbe diltuetedf dihectly on a

i1 T e only. one wall of a .ctoomand a
ces por i:Lon%{)f]Mza\qudlgl %%r aégzﬁ? o&]%%l?rﬁ‘ﬁrﬁsngt gge= ?‘ﬁ%!%nadi i
of cur dtuemagfivelhe, SEREEIE Ghty af MctAlx @ Ghay bOVattashed directly
that, for exanple, a quarter-circle segnment of

to § el [igt apFoomngt & ebiding P EEEPEe@EpY conductor track.
In tHe iTutticanlcurephsi BAVI B9 Sedddils, 18 He2dli it Eﬂﬁtﬁig?eis able

ot her segnents in the remaining three-quarter cir
to ggmldananrsly £dluminphe dsderatedio 2d e welif ef emtlhwllding
ok SHP: fe’&@ ef.kegct ar e cupi ed by_segpents
Fohavi nghgaif fergﬁt Bkrgdﬁa% %fu&\(;l%\ o™ gy ¥ 5egﬁgl Case that only
one pedilt icdhiengool thd ayporcidradf faadichr arkheo B illuminated,

the atﬁvie- tione uarter-circle circunferential region,

R s r"’%gé’éﬁrﬁﬁ “?8 ?%ﬁi'?ﬁn%ﬁ@ﬁl}ﬁs WRY £4OBE fi FO¥ 1R such a
way [3HeEt,C Wol lekaplbOr 8 quarter-circle segment of the interior of
the reflector is occupied by cylindrical facets having a first
radius, and the other segments in the remaining three-quarter
circle, correspounding to an approzimately 270° circumferential
region of the reflector, are occupied by segments having different
radii of curvature.

By special positioning of the cylindrical facets in the
above-mentioned quarter-circle circumferential region, it is
possible to illuminate the wall to be 1lit in a particularly uniform
manner and also to a great vertical height. By use of such a light
fizture, the end result is the production of a nonrotationally
symmetrical luminous intensity distribution.

A comparable light fixture may also be designed for
illumination of two oppositely situated wall regiong in the room of

a building, for example an elongated corridor, with simultaneous
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manner and also to a great vertical height. By use of
such a light fixture, the end result is the
production of a nonrotationally synmetrical |um nous
intensity distribution. 25 A conparable |ight fixture
may al so be designed for illumnation of two
oppositely situated wall regions in the roomof a
bui l di ng, for exanple an el ongated corridor, with
simultaneous - 9 illumnnation of regions of the floor
as well. In such an enbodinent the entire inner
surface of the reflector is divided into four
___segnents, resulting in a double plane of symetry of
illumipatiof| oft vegiopead ithal Floox S¥NWeLLY Vid sucdspact

bk anes_s_passing through the | ongitudinal, .

°§§ﬁ‘%¥‘§| e% | SREFrE el S R thy, gefiaqiardieyfiyided

intd €oaBesagRLALE, AskdTahg 1L S A1 bine 'ﬁ‘%g%%' of the
ur t her

central axis of the reflector. According to a
refherhBar nERECHE i enkly.n e myingre L rvhwi thadespedt dir tabupdanes

t ..t he sa along,a row, io_Ln
passlag, PREPEPILTRS Briutuatnd] SERE AL a1 1F thpe oeileror chae
are paveatdboulparte ctenrsnpctelf abi EugkNOhcet S8 Sin! ¥he
1 dgséribgtions qu be produced, in particular
ORGEEUENPRAI FERF O Lt T ROLy thenwefieesPY - | uni nous
| Nt enshb¥otibid | {ld ARTenth! chnBbmiht (U2 dnk G8I2HARba, the
,along the illum nated surface. 5 The radii o
radid plafureabrre ef dhprseumengy waeyadl teemiane edostant row,

al-png, 2 _ refers to an arrangement . of

e eg rrglrl}t Es‘f g{)% %ﬁ? g%efc SEJ grgf'eﬁn & ﬁ';?f’gf‘g‘ﬁf‘f‘] a‘i’£ a'ﬁb% 1A e PEd OB

partitmlarby emlidcentluywisicusatiadcbetvwpeaitbeimadics wagi Be
nd.the free edge region of the reflector. The

pmd%g?ff ctif AT ThT SSREEhdpLYY25o8R L PRBLAY cTRREE ice )
lumifleas r pal des PP iR MRLRBhst NeniaHl Lr8fvirtually comstant

along the illuminated surface.

The radii of curvature of the segments may vary or remain
congtant along a column. A column refers to an arrangement of
segments along the same circumferential angular region that is
adjacently situated betweean the vertex region and the free edge
region of the reflector. The particular luminous intensity
distribution that is desired determines whether the radii of
curvature of the segments vary or are held constant along a column.
For example, the radius of curvature of the segments along a column
may be altered to achieve a relatively marrowly radiating light
cone, or alternatively, a greatly expanded light cone.

According to cne advantageous embodiment of the
invention, the cylindrical gsegments extend along a partial region

of the inner surface of the reflector, or glong multiple partial
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curvature of the segnents vary or are held constant
al ong a colum. For exanple, the radius of curvature
of the segnents along a colum nmay be altered to
achieve a relatively narrowmy radiating |ight cone,
or alternatively, a greatly expanded |ight cone. za
Accordi ng to one advant ageous enbodi nent of the
i nvention, the cylindrical segments extend al ong a
partial region of the inner surface of the reflector,
or along multiple partial - 10 regions of the inner
surface of the reflector. Thus, for exanple, it is
possible for only a quarter-circle segnent of
regapps 0xf NEHi€| Yhndd0 sub @b c8X8FPLEe f%fi dflneﬁhﬁFEfﬁ&P example,
.. of the reflector to be occupied by cylindrica
1t EgpRFidleiaesplvhe auanter nylrdie sdymnir bEr approxinately

90°Ci £GH! [ 0 ) ;9f the reflector has

essentlaiky s%ﬁé%ﬁgdégPaﬁ.Sﬁﬁféfef?#)Hgfh %E?cﬁor to be

occppi é@dvwreyiaindd cads sbyment 90 USRSk Y it FeldThAYSthree-
tensjtqﬁcﬂstribution that in the desired manner

i
WaFERT SR TRRLopr (47PAkert [t Feflantos has an essentially
swodth gy &l imdshe foNBhafibi L 202 Al eddift I h§Char ofBi1y

be occupied io by cylindrical and spherica
ProgueR hasing ¢y fuminons tohenmbty ohist et ion thastin the

j td. g r ion_of the reflector. m
cos HSS ULEAD e i 8 LE0 0e O 45! FrpeclBha IBer.
Alternatinfedianttibel inangubarfiegi of te thEIRtbeChay BRYoccupied

be. occupi ed by spherical or aspherical segnments. is | .
by ‘E‘g%,’t’f ,"t%e %&yﬂ iﬁ?f&feréﬁfﬂs%@n%?&lsewwsg@meﬁénanavwnatmn-

Thué e filddte ditQinravthaes: Oén%.gfaif eéég[eﬂno rcrft ﬁga%gkf&m may

to a further enbodi ment of t nventi on,
be ersuniadh brasyldndaired facetrh andvandtisr ségremferential

hal APAEYe e LEPELA0C LU RLutilG LS b§RE ol or
aspherical segments.

Lastly, the cylindrical segments may also extend along
the entire inner surface of the reflector.

According to a further embodiment of the invention, the
deviation angle varies in such a way that segments that are near
the free edge region of the reflector have a larger deviation angle
than segments near the vertex. By use of such a configuration, a
particularly large number of portions of light may be reflected
outward by a large spacing, i.e. for a ceiling-mounted
installation, ypward by a large spacing, s0 that upper wall regions
of a wall are illuminated as well.

According to & further embodiment of the invention, the
cylindrical segments have radial undercuts, at least in places.

This means that at least two adjacent segments along a column, i.e.
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20 than segnents near the vertex. By use of such a
configuration, a particularly |arge nunber of
portions of light may be reflected outward by a |arge

spacing, i.e. for a ceiling-nounted installation,
upward by a | arge spacing, so that upper wall regions
of a wall are illumnated as well. 25 According to a

further enbodi ment of the invention, the cylindrical

segnents have radi al undercuts, at l|least in places.

This means that at |east two adjacent segnents along a

colum, i.e. - 11 in the axial direction, are
~configured in such a way that, viewed in the axial
in the axipdndivectiamping iconkli®e8dinThishak WS that, viewed
in bql%rgg{ggiaé%} algyanta eous paosi ti oni ng_of the

cyl I naricar PaeheRr appdnosdpeapbievets fhismallows a
pexdicohtrbyl aaoanbdoddits Iddlle ;S0UGECoE hE SPILIEH A Fcets

r 0 e

to gass very close to the ee edge regqi
such Lhpt fgpe poytignsmni thehddohbechigbed fbxtthe liphtssdurce
i i is intended to also illum nate
e e \%glar\g?e%%%é %‘%@a vallaroﬁtlgrsga,g"v'é?? Eﬁ"?ﬁ] ]Agq xegion of the
reflgeeas. of Foheewaiple 2GS they 10ghe | Eikphrat £ dd'éﬁi RisSa down

er..10, 1t i articularly advantageous for the
1ighE2PF%étb? h%ﬁ/‘?’ﬁ%e&)t%aéﬂq ﬁéﬁ%é\mtegm“sal]o trwiams of a
roomah &k NUveFefh Hadl@ly n ur y.a pressing
net hod. By us%ﬁ%f S Tapl érﬁggeﬁffta%% s‘sg%%c%ar%oﬁ‘@ figy-be

illupfpated chi i nis thanmegossi bl e for the first tinme to

achi ev cut. caonfiquration. is_The cylindrical i
segrrentftsa{r]rsa e isﬁ‘{l&gﬁ'é’da T BRE2ERORF oF°F (e waftsckgr baving

the pylib@ribcal Wdg@iants dlo Bor 8t bOMiARE AdONEdAicdar is
manuggl urmsde%téendl ng fromthe vertex region to the edge
FagY oS FhatieS SiRs: Wethedpechy wese R ath itmkdlenmpvel tools

accofi@girderd OV on it is possible for the first time to
achieve an undercut configuration.

The cylindrical segments may be situated along annular
rows running in the circumferential direction, and along radial
columns extending from the vertex region to the edge region.
Segments in two respective spaced rows may define a conversion
[8ic; circumferential] angular offset.

Additilonal advantages of the inveantion are seen in the
other dependent claims as well as with reference to the following
description of a plurality of embodiments that are shown in the
figures.

FIG. 1 is a schematic partially sectional view of a

prior-art light fixture;
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[sic; circunferential] angular offset. 20 Additi onal
advant ages of the invention are seen in the other
dependent clains as well as with reference to the
following description of a plurality of enbodi nents

that are shown in the figures. FIG | is a schematic
partially sectional view of a 25 prior-art |ight
fixture; - 12 FIG lais atop viewof only the

reflector of the light fixture fromthe prior art,
approximately in the direction of arrow la like FIG
1, FIG 2 is a schematic viewsimlar to FIG 1 of a
first 5 enbodi nent of an inventive light fixture;

FI G 3HI&.alachbaagedp CFD8E 6L WHIGNdheV r881étor of the light
fixacrceo#q_anc% wWth circled region IIl in FIG 2; FIG 4

TS FBenRAL OBt a5t r ARRXPEMAtSLYaAD; Fhendivection of arrow
Ta limghtrfd xtyre in accordance with arrow IVin FIG 2 in

a very 10 schematic view, FIG 4a is a second

enbodi F&® 8f 18 pesthenakid oriewn simivent tueFiGght of a first

mnbgd'%;swein ' imlar to FIG 4, FIG 4b is

a_r?'ot & _ogn’g%d#ﬁg%%&o_eaﬁr%‘? WHdr an inventive
l'i ght finG.uBeibnad shPatdekeridda-sbot3blall Hiew i accordance
anqt her enbodi ment of a reflector for an inventive

with Cie Fegdon; §1h e B¥ectdve view, FIG 6 is a very
schenatprg . VigeWs! b e lJ Lxt.u i .
, the of FIG 5 and m)un(t%eidﬂﬁw%f a&céal ?‘Jlgt%egﬁgé E%P%Yaﬂgmntwe
lighty|fdatygoinr apresémecs iviitlofastuer IV in FIG. 2 in a very

sChematic view;

FIG. 4a is a second embodiment of a reflector for an
inventive light fixture in a view gimilar to FIG. 4;

FIG. 4b is anothexr embodiment of a reflector for an
inventive light Finxture in a view like FIG. 4;

FIG. 5 ip another embodiment of & reflector for an
inventive light fixture, in a perspective view;

FIG. 6 i8 a very schematic view like FIG. 1 of a light
fixture having the of FIG. 5 and mounted in & ceiling;

PIG. 7 is a falpe color representation of the
illumination intensity distribution that the light fixture in FIG.
6 produces on a side wall indicated by the double-headed arrow of
FIG. 6;

FIG. 7a is a view like FIG. 7 of the illumination
intensity distribution that a light fixture from the prior art
would produce with a rotation-gymmetrical, facet-free reflector on

the wall indicated by the double arrow in FIG. 6;
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20 illumnnation intensity distribution that the |ight

fixture'in FIG 6 produces on a side wall indicated
by the doubl e-headed arrow of FIG 6; FIG 7ais a
view like FIG 7 of the illumnation intensity

distribution that a light fixture fromthe prior art
25 woul d produce with a rotation-symetri cal,
facet-free reflector on the wall indicated by the
double arrowin FIG 6; - 13 FIG 8 is another
enbodi nent of a reflector for an inventive |ight
fixture, shown as in FIG 5; FIG 9 is a schematic

Vi ew i Iﬁjg\%strat_i ng as an exarrq_p_l e the paths |ight beans
in a vi&f-sPnitFafnether gnipdigent ofght reflecker $or an

invdrviveg 1aghef keatere) | fifoltl Gs Gn Fh@. 30 shows the

illumnation intensity distribution on’ a floor that
can beFdCGraPnéd @i sthemdtightvifewtilleskickeihd Gs Sn example the

tH @4 of her_enbodi.tent of a reflector faor
pacts Fight DAgHE 00 el PRI s Febe’ B £5F e 1ty Elavure
havil® shoeflebeoki pitke dfmdsidyuti on curves for a |ight

fixture having a reflector like FIG 11 in a polar

view afdfig tRoShow# e i demHiasdiion Artepaikndiftaidption on
PR S he i . . i i oty ; .
R R R SR R LT
| i ke FFEG.101 showF|Gother snbndineatgell scheffiddtor for an

. ‘Ht‘iW of, - u froma raw of facets in.accordance
mvevvithecgtl ll}f' %?}ré%: AR erﬁwGhEF&; FIEr #7 15 shows the

i nvent FEe.| ighshdxtihed Jigit BiGeribuPiod ShRdd ficida 1ight
fixt%%évgaglagﬁsésge%fegg]o; nlvi?:rg IFVI%.dI:L(:.‘e. \ﬁlog epceﬁi(;f rv[]iael-w along two
mutually perpendicular viewing planes;

FIG. 13 shows the illumination intemnsity distxibution on
a floor for a light fixture like FIG. 12 in a view like FIG. 10;

FIG. 14 is an enlarged schematic view of a cutout from a
row of facets ip accordance with cutout circle XIV in FIG. 4a;

FIG. 15 shows the inventive light fixture like FIG. 2 in
a simplified view;

FIG. 15a is an inventive die whose external shape Fforms
the interior of the reflector as the result of a pressing process;

FIG. 15b shows the embodiment in FIG. 15a with a
retractile center part;

FIG. 15c is ancther embodiment of an inventive five-part
die in a partial section, schematic top view, approximately in
accordance with sectional line XVc - Xve in FIG. 15a;

FIG. 15d shows the embodiment in FIG. 15¢, with retracted

center tool parts;
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20 the interior of the reflector as the result of a
pressi ng process; FIG -15b shows the enbodi nent in
FIG 15a with a retractile center part; FIG 15c is
anot her enbodi rent of an inventive five-part die in a
partial section, schematic top view, approximately in

25 accordance with sectional line XVc - XVc in FIG
15a; FIG 15d shows the enbodinent in FIG 15c, wth
retracted center tool parts; - 14 FIG 16 is a

schematic view |like FIG 15c of another enbodi nent of
an inventive three-part die; FIG 17 is another

enbodi t an inventive die like the die of FIG
T, L HEEEn B8 fa Himatia Rgewphiker Bifhr 119G 6 apother

embodifeADObHedn r B dldivie EhPeelBaks g0g) her enbodi ment of
an inventive die simlar to FIG 16, where one of the

three T8t Paris goeotdieixf cobodadent | gf amviarvkntihG di€ like
the @280 REE, efdoq) f an inyentive die in i0 which
© B5e"DE G, RO RE Ensde, 00l 'BRFLE “Fefnd Aphaa parE "Erom
one gbhobhen rdddweklyyi vot axis in a foot of the die; FIG

20 is ﬁ%l %s,i mlar to FIG 19 of another enbodi nment .
of an THtentt f fother,srbrdinent vof (3| inpantd veadigesinilar

to FRGVOLed akeryd cﬁaepid@tth%xitﬁrbgfliéobg 0688 o N8ATFLfCragially

apex point of 3.5 the die; 1" 1's anot her
inwagdpodi nent of an inventive die in which at |east two

;gglt hgf;"fég nﬁﬁrisb %n@t%%lra%e Otr‘lgrguiaz?tlz | gf raezl. aitxlvveentti%'e Jn.g in
which two téol parts are pivotal relative to each other about a
lower pivot axis in a foot of the die;

FIG. 20 is a view similar to FIG. 19 of another
embodiment of an inventive die in which the two tool parts can be
pivoted about a pivot axis that is located near the apex point of
the die;

FIG. 21 iz another embodiment of an inventive die in
which at least two tool parts can be displaced radially relative to
one another; and

FIG. 22 is a die and an aluminum disk arranged in the
region of the apex and a pressing apparatus.

The inventive light fixture identified at 10 in the
figures is described in the following. It should be initially
noted that for the sake of clarity comperable parts or elements
have been labeled with the same reference numbers, sometimes with
the addition of lower case letters and/or numbers as subscripts,

This also applies to the prior-art light fixture.
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FIG 22 is a die and an alum num di sk arranged in the
20 region of the apex and a pressing apparatus. The
inventive light fixture identified at 10 in the
figures is described in the following. it should be
initially noted that for the sake of clarity
conparabl e parts or elenents have been | abeled wth
the same reference nunbers, sonetimes with 25 the
addition of |ower case letters and/or nunbers as
subscripts. This also applies to the prior-art Iight
fixture. - 15 First a light fixture fromapplicant's

pri or I described wth reference to FIGS. 1
and 1a@5rltAr5f3 %O\I,L\ES?% %"é uge farq"f SPeiieephr 8 BOLPF gk will be
desdsidgst wiith apferentst eadehd 0 DQggkal led in a

ceiling D of a roomin a 5 building. The light fixture
i ncl ud |B$*§WP &R ?:F‘anl-rresari‘slg(lmtfl%hvam}oﬁ hégom $he prior

art ald ARERGdRl eof QSainﬁPAﬂec% Q{ hn%%r 1;I.I.al oBaI p0| ntonPfin a

a reflector 21. To t en ere dt or
building -dedhenlightt £ tuture aitna :Ituﬂ@ G)igﬁt%ﬁht’a:l:hgi Reddny Enot

Is t._sho hut that is clearly
Sho@e%%%% IE?G ? ang%‘ma ]\Mﬂ"&ﬂ“t Feo¥oRPegm focal point of
a redifiectter @an beoi ﬂﬁﬁét@ﬂi 343 |x’&1tec§;b¥-t 8y e:.é-gp:f"&h&éaetin

a socke

‘%‘r art _al so has a housi ng (not shown)
pat C“ﬁﬁﬁn?§ LREt 2SR it an mpdrityle 3fi that ,is not shown in
FIe.elie®uk eggtl £ Be8) o P LOthe equired.p nd

el enents, e.qg. op%ratl ﬁégel eqw #elrc]{ g?‘hea?)‘? %?‘-agf% which the
lighy @Hlﬂtf:ﬁx‘t tre DQalndduidiat @hed Mikher £iscss foE&EdT ahe prior

b di t el th bet
axe WiSPULIRng Coom ApRr oximmtely I Lhe reqi on betueen

shomlmfbtanheuswht lérﬁiﬁﬂél@t Q3 2346812 hesF and all other
ifically approximately between a lower Iimt UB

T eq“&r’f&’%aﬁaﬁ' bEferadl ¢l euents Tife oePberabing leqmiipmant .
The prior-art light fixture 10a illuminates a floor

surface B of the building room, approximately in the region between
@ left limit LB and a right limit RB, and simzltaneously
illuminates a side wall SE, specifically approximately between a
lower limit UB and an upper limit OB. The reflector 21 of the
light fixture 10a has a cross-section that is mainly parabolic and
is mainly rotationally symmetrical about ite center longitudinal
axis M. The interior of the reflector isg mainly smooth, i.e. there
are no segments or bumps formed on the inner surface.

AE canp best be seen from FIG, la, an region of the
circumferential angle B is provided with an edge notch 12. The
edge notch 12 lets light emitted from the light socurce at the focal
point F fall onto a separate reflector element 13. The reflector

element 13 is thus mounted outside the envelope of the reflector
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light fixture 10a has a cross-section that is mainly
parabolic and 20 is mainly rotationally symetrica
about its center longitudinal axis M The interior of
the reflector is mainly snmooth, i.e. there are no
segnments or bunps forned on the inner surface. As cap
best be seen fromFI G 1a, an region of the
circunferential angle (3 is provided with an edge
notch 12. The 25 edge notch 12 lets light emtted from
the light source at the focal point F fall onto a
separate reflector elenent 13. The reflector el enent
13 is thus nounted outside the envel ope of the

2. r@hkeregion db thdl reTheckegi an ehat henrefd.cat @6 govided
that in FIG 1 iséprovided bet ween_an upper edge OA

betvefitt FRe"PBRErSdMhy&PuA s thRudovar Bdge UAwdiscikhus Aub out.
whichl €3 nbe Eiéir]iﬂnﬁid.slcbﬁ@rgé é?%@@}# Hdwd ibfrre. 1a.

Starting fromthe [ight source, ght can trave
Stargipgcfrgnt the kipht sbugceoer tbeekbght 1Guwitzerel. Béregtly to

' ed. by the reflector, 21. The broken Line L
the gﬁ%§%8?§£ﬁ?%?xfﬂéﬁgwglFﬁg r B81Rdgloserien LY Ehs reflectox
21. reheebroked llidke thenoe@l A ehcthe BRbLED dhd Feker eabBer of the
notch was, nmade. The reflector elenment 13 serves to
rellprEaki Aht t0tHe sjemdoni gfnghe 8ptel 12 drefigreadhe notch was

madePOSSi ble, that is, as close to the ceiling D as
possible. Uniformillum nation of the side wall SE is
parti cthar¥sf begior elevignke 18heebeasn i ndllentinat egobe side

0 e light soutce dthat in EI G i S.shown. .
war2 P8k, RGN Sy, o mabPLBRS, 1 ERPSf FRu i chiopte Byd( Rgtiin »
as pbekibbé.t henTenkerilloRghbddonabraxhe M a1 sE is

reflector iIs reflected on the left-hand refl ector
particptanly ¢efixedminly parallel downward onto the floor

B, thewhiﬂgttﬁg'ﬂéghp%uhhﬁeehﬁggnﬁoes out from the light source
and that im PIG. 1 is shown in the left-hand half of the reflector
21, to the left of the center longitudinal axis M of the reflector,
is reflected on the left-hand reflector half and falls mainly
parallel downward omnto the floor B, the light striking the element
13 inside the circumferential angle B can illuminate the side wall
SE. Thus light distribution that is generally asymmetrical
results. '

Production of such a reflector like FIGS. 1 énd ia isg
very complex, since first a mainly rotatiomally symmetrical
reflector must be produced, it must then be punched or cut out, and
finally it must be fitted with a separate reflector element 13. In
addition, the separate reflector element 13 must be produced
separately and during assembly must be positioned very precisely

relative to the reflector 2Z1.
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13 inside the circunferential angle R can illum nate
‘the side wall SE. Thus |light distribution that is
generally asymmetrical 20 results. Production of such
areflector like FIGS. 1 and l1a is very conpl ex,
since first a mainly rotationally symetrica

reflector nust be produced, it nust then be punched or
cut out, and finally it nust be fitted with a
separate reflector elenment 13. In 25 addition, the
separate reflector elenment 13 nust be produced
separately and during assenbly nust be positioned very
precisely relative to the reflector 21. - 17 In

cont r a3®, CprbHRBRY mrQﬁuta?idm\néntEWéntréghivé i Mtghte £ixture

[ fal [ I
cne 18300568 BEGD A LOLLPU R LEHLY RIS ana o

e an par

parta.d:\aaatagéfek‘ﬂ bdepldrdality P acRR@itageki 18- cdifs of light
inventive Light fixture 10 is first described with s

CnoiSFEIBAce B FRESRBIvEIdats Jighure A0rie SHOYAIdRBREIbed with

refeenad tBV@ﬁblVg light fixture 10 in a viewlike FIG
1. When viewing FIG 1, it is initially clear that the

i nvent F¥€-| gghho¥s xa Uierst0 embogiisentubEalh eifvemtive light

fixtgﬁ%lé gbngnl 0 ;nglflcelblg;‘d&g&qr laggrfor iIlunminating a

I'ng srde Al B. For the sake of

clarltwhehhelékimﬁ Brend, !t e igenhieasi1pf cider ot the
wal,l SE.fromFIG 1 have been omtted in FIG 2. A
m"eé‘&ﬁb'sr rightofirtere 1 e 735 spdtabler farowrumcing e the

ceill \&? b%h&%@f%bﬁ&’&ﬂ%fﬂg\’ d I%%lﬁﬁqﬁlgggghg n@é‘fPGSEof%HJ] a £loor

| ectors 1s 21 are mainly cup-s
B. E&Faﬁbﬁléakecofowla#ityﬁ;uhanﬁmuwkehyaappahenlowéuupa;t of the

side tvgﬂll bEefgng%OQI t}xavl'ek%eSt [ 4Sh Lért%dl in FIG. 2.

A comparigon of FIG. 1 and FIG. 2 moreover shows how the
two reflectors have mainly the same basic shape. Both reflectors
21 are mainly cyup-shaped and are of parabolic section. It is
imvediately apparent that a step-like or sawtooth-like structure is
formed on the interior 30 of the reflector 21 for the inventive
light fixture 1l0. This sawtooth~like structure is formed in the
embodiment of FIG. 2 by cylindrical segments and is described in
detail in the following with reference to FIGS. 2, 3, 4, 4da, 14,
and 15.

In a very schematic top wview, FIG. 4 shows a view of the
interior of the reflector 21 for a light fixture according to the
invention like FIG. 2. Here it is clear that a plurality of
cylindrical, facet-like segments 14n, 14m, 14i, 14n,, 1l4n,, 1l4n,, are
arranged on the inner surface 30 of the reflector 21 along a

circumferential angle $. As can be seen from the embodiment shown
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formed on the interior 30 of the reflector 21 for the
inventive light fixture 19. This sawtooth-1ike
structure is formed in the enbodinent of FIG 2 by
cylindrical segnments and is described in 20 detail in
the followwing wwth reference to FIGS. 2, 3, 4, 4a, 14,
and 15. in a very schematic top view, FIG 4 shows a
view of the interior of the reflector 21 for a |ight
fixture according to the invention like FIG 2. Here
it is clear that a plurality of 25 cylindrical,
facet-1i ke segnents 14n, 14m 14i, 14nl, 14n2, 14n3,
are arranged on the inner surface 30 of the reflector

in PAlQNENe rehheHIHE FOG 3e1881 520 € :
fromthe enbodi m=:ntSsh%gwn&L c%;q;he (r BELeCHOT | Foeled' v, is
facetsfgiasng - ﬁegFGnm@inl?KBuaﬁﬂhxn(mhls|&hebedfﬁéelﬁbglon is
snooth. This facet-free

Lebe AR arie 859 kpBraitnlE L ArTaaie dovlenop o eF oinakagien about

2so°of while tibannguedoly e:Rthaiuy |x%gt.|.B§ ?3?‘5'?‘5 b 1100,

Nat Hﬁndlg% reglon (3 is about 110.
Rl t gBREER| 9F bl rmngw axdyl @w$epélandrggxqus ﬁumqﬂ y can
vaxyaﬁﬁ@b&aﬁa t Qot BB T, er.
dlfferentFy ghap%gﬁ%%%%%%gﬂggn%%kggnbe Qﬁ?
differestdnghapedapptiont iem aRlsG béavebous a&wfdm@ RNt

19 nvegtive,reflector 21 that has been nodified
ep epRichd TRER! ol PUREF p PCToRBe RRGn 4Ryenivacgetlector

21 t&@tohabhbeeﬁfhmiﬂied SRR Y.of b&be%%ﬁ which the inner
surf(:ll ﬁg segnents. FI G 4b shows an J‘ F
She 'v']éer’é?fjéicttd?r iF ema-v-“ehusfbbbed ropicki E mamamcal

st ek B S DT SR g o
thatlﬁﬁs haen gq@xfggﬁ<ramah1vb4mp and.l da. is are provi ded

Start'FQGern}ﬁghéi & 3 oﬁuigﬁligfLgcéﬁiiégifééfifgzgis 14a,
14b, 14c, 144, l4e, 14f, l4g, l4h, 14i, 14j, 14k, 141, 14m, and l4n
are provided starting from an aper 8§ of the reflector 21 to a free
edge R of the reflector. FIG. 3a shows the facets 14k, 141, 1l4m,
14n in an enlarged partial cut-away view corresponding to circle
IIT in FIG. 2. These are offget cylindrical facets that are
arranged adjacent in columng next one another between the apex
point and the edge R of the reflectoxr 21.

FIG. da shows how a Plurality of facets are arranged
imnediately adjacent one another in the angular direction U. Thus,
in FIG. 4a, in the outermost row there are three segments labeled
i4n,, 14n,, 14n,, FIG. 4a shows for instance in the sixth outermost
row segments labeled 14i,, 14i,, 14i,, 1l4i,, and 14ni,. These four

segments are shown in an enlarged view in FIG. 14.
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edge R of the reflector. FIG 3a shows the facets 14Kk,
141, 14m 14n in an enlarged partial cut-away view
corresponding to circle 11l in FIG 2. These are

of fset cylindrical facets that are arranged adjacent
i n colums next one another between the apex 20 point
and the edge R of the reflector 21. FIG 4a shows how
a plurality of facets are arranged i medi ately

adj acent one another in the angular direction U Thus,
in FIG 4a, in the outernost row there are three
segnents | abeled 14nl1, 14n2, 14n3, FIG 4a shows for
i nstance in the sixth outernost 25 row segnents

| abel etrd4il4 sbhbﬂaatiéiailyléhaws andL it @outbases i Him which

t.s ar vvnlnanenlar ed viewin FIG 14. 19
s papgplel) poam hmndle, ip, ranbaced 'Egli'%tf%&l“@§af83f FERikes a
surfide abr oF RdedldyaknBeankPupdhBehs 1adi atﬁdbé%ﬁt]:n{ (Hle having

instance strikes a surface OF of t e cylin |ca
four seajrtnkel) heanspigeghewandl e having four parall el

beans 4 ap, be se as ,an e.us
this cy‘?s éA&PI cal® eéza(rére%? THFe ef?] Z%‘é’sdgy&néﬁ%%al
segmeyt | Wi, c thesegntade 108 ,ofl dadh cﬂlﬁdrléaﬂ,séd}ﬁénﬂ 944i,, 14i,,
144 cg;l exl%]?.a cuate toward the interior 19 of the,
3y effrett BRI 9 RPEVERLY) eXrupkBdteyexd She Adderipg 1Psof the
reflé@So@ TRUMS that L8N8bPnda BP0 CAMKIaAX khaM 1bMEL G redivs

14, the radius r and the so cylirnder center axis mare
., lenath Wi %Eﬁnﬂfﬁlﬁﬁemforlne@tmntltl,ld:m rafiiilg r and the

cx1s 40 Sl S 5 Bk pEo A it S soomens

14ipra¢tuisrsabhiftgén&ukﬂat(Hﬂﬁmebfath% cP1iAddiddB segments 141,
141 é ndg:l: ]enth 1. _The ararreters in, r, and 1 can
2"

4’t°h§ Pnlp Retined jusiogyidm Fadinspsy t k8| gylinder
centéh i )l AP e@f cbiendyl NGScENT €

The parameters m, r, and 1 can vary for the individual

segments. In particular the orientation of the cylinder center
axis m varies as a function of the spacing of the individual
segment from the apex S of the reflector 21 to the orientation of
the tangent that can be applied to the reflector at the connecting
point or connecting region 15 of the segment.

Due to the cuxvature of the surface OF with the radius r,
the parallel beam bundle that strikes the segment 14i, is spread.
The four light beams shown in the example have different angles of
reflection &,, &,, &,, d,, relative to the parallel incident light
beans.

All of the other cylindrical segments 14i,, 14i,, 14i,

naturally demonstrate comparable radiating behavior.
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axis mvaries as a function of the spacing of the

i ndi vidual segnent fromthe apex S of the reflector
21 to the orientation of the tangent that can be
applied to the reflector at the connecting point or
connecting region 15 of the segnment. 20 Due to the
curvature of the surface OFk with the radius r, the
paral | el beam bundl e that strikes the segnment 14i, is
spread. The four |ight beans shown in the exanple
have different angles of reflection 81, b2, 63, 64,
relative to the parallel incident |ight beans. 25 A
of the other cylindrical segments 14i2, 1413, 14i4
nat ur ﬁlfpy Hksts Ofasecsenbar abbeg radieilvnmg apdh sbe onumber

seqme@®t s f..se o] a colu and the
gmnunbgl%rgweg@ngﬁwg 8 o%%eg;:§8%l’c%%l%c’et?4'eel O BpEReE LFf columns
and e puwhsnr of wolsuere alnd fheelyindsledapieus are al so
freel %g!e%agble. il e the curvature of the .
cylindrical '7ef FBEVRRYFSuPT able ovidmikicalakefigeeing surface
OF cd Qatke WAL B0 Rbnbdeni s o$%i?%det Aight intensity
dj stributioon, in accordance with the 1 nventive

aistfigﬂﬁﬁqﬁ!!qpiégqgﬁﬂypcgogétbl;hecinn&nﬁﬁveatdeshinq it is only
slet:] siﬂ]!é‘ ad %t%ﬁﬂt gxt gg§é£¥d d:ﬁ. %i%rln:?rg%%iroorh #t{e'qlg?.tfrpsg é:gzlribut ion

. ori ent a.tl on, escri pe
with gy|goedriisdalorsegirantsnyhit b ehdr @yd i NdResyt 85 Hhe HV

. . Iq this 10 end reference is nmade initially to
exlighiet S&ﬁ&"ﬂ{@? E éelgr%l%n%mngw@cﬁémwe PewTo this

end wifdriendeelilbae Phicphiipecd WRIH T VR ghigohs fixture 10
as in FIG 2. in this case, all of the cylindrica

segneﬁP§L14§,1f4BP guquqq@,sqhhmatmﬁ;viﬁﬁgpflﬂhe rdffigctor 21
of wilimpldles it s b A0 0 AL P 080 | Qo Wik, ana
of thajgoylimdrivelc segments 14a, 14b, 14c, 14d, 1de, 14f, 14g, 14h,
14i, 143, 14k, 141, 14m, 1l4n that are provided in a colummn are
shown. The reflector 21 has an apex 8 and an edge R, the cross-
sectional shape being shaped as a parabola haviang the focal point
F. In terms of its basic shape, the reflector 21 isg rotationally
symmetrical about the center longitudinal axis M. As can be seen
from FIG. 4 and in particular FIG. 4b, however, the cylindrical
segments do not have to be distributed rotationally symmetrically,

The cylindrical segments 1lda, 14b, l4c, 14d, l4e, 14f,
l4g, 1lah, 141, 14j, 14k, 141, 14m, 1l4n are each connected to the
reflector 21 via a connecting region 15. The part of a cylindrical
segment with which each segment meets the basic shape of the
reflector is called the connecting region 15. ¥For instance, the

segment l4n has a connecting region 15n that is located

approximately in the vicinity of a point of intersection P, for the
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sectional shape bei ng shaped as a parabol a having the

focal point F. In terns of its basic shape, the

reflector 21 is rotationally symetrical about the

center longitudinal axis M As can be seen fromFIG

4 and in particular FIG 4b, however, the cylindrica

20 segnents do not have to be distributed rotationally

symetrically. The cylindrical segnents 1l4a, 14b,

l4c, 14d, 1l4e, 14f, 1l4qg, 1l4h, 141, 3.4j, 14k, 141,

14m 14n are each connected to the reflector 21 via a

connecting region 15. The part of a cylindrica

segnent with which each segnment neets the basic shape
indightedec2bindét entin nSwith| €l terOMIIRC aRGcl ERASH of the
ref1%5.0F05 i nstance, the segnent 14n has a connecting

rg§|5n }sn that is Iocated approximately in the
Vi G N BYt@ho@n®Otball bbb 2ASEE 4P LY ditleriBE 38 %2 ene

i ndi cated cylinder axis , Wth the parabolic basic
reflegsipe 3L iRethe remimwothik patgenof Tinvarsdeeiphabed In

n.kh X ' 8.of the reflector 21 in_the regjon.,

tem%f o?h?ts:gp%?%%gé?é%on or e FPETORE Ty pag nothing; E?t‘i" with any

strugtugat afi the ékeeitiangad of thasr-eelbiogr i ddVikhadBiingent
in t;yrucﬁﬁre of the exterior 38 of the reflector 21 and
10 the wathaahtcal penge Fhateds: plaredens cthe pathemgticay curve

thatOBrblficEnt eaubs £l e ort RAL B?ngﬁgﬁe&ggnﬂggi%ﬁféector

shape of the cup-shaped curved rerlector
2. reflector 21 that is very thin-walled, the externa

shape f e t l.is_nearly.the
mat herrgg i %a %@f?édpeé\’% %p%:hg%oIlfscvﬁﬁ?'vléﬂﬁ\%\vfa]plregduggg extexnal
shapeh@8basi the hagflaftdher afsl aehfly Ohe AithaRsiicaQI®Sideal

ery close thereto. The angl e between the cylinder
pamé&?%cnﬁ“’éﬁ‘a {Ef‘i%t Rcss fheahgehe Fhepe 9hijdiegeflerkor, or

at 1bh&t dbmed very close thereto. The angle between the cylinder
axis m, and the associated tangent T, i labeled O, in ¥FIG. 15. O,
is the so-called deviation mean.

The segment 14, that ig closer to the apex than the
segment 14, is similarly fixed to the reflector 21 at its
connecting region 15;. The associated cylinder axis m, intersects
the associated tangent T, at an angle of deviation O,. The same
applies for all of the other shown cylinder facets, for reasons of
clarity in FIG. 15 only the segments 14, and 14; being labeled with
their cylinder exes m,, m, and angles «,, O, of deviationm.

in particular according to the instant invention, the
angles d,, O;, O,, O, of deviation vary. The mirror surfaces 16a,
16b, 16c¢, 164, 1l6e, 16f, 16g, 16h, 16i, 163, 16k, 161, 16m, 16n,
that is, the reflecting surfaces OF, of the individual segments

14a, 14b, l4c, 144, lde, 14£, l4g, 14h, 14i, 143, 14k, 141, 1ém,
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Is is the so-called deviation nean. The segnent 141
that is closer to the apex than the segnment 14n, is
"simlarly fixed to the reflector 21 at its connecting
regi on 151. The associated cylinder axis m intersects
the associated tangent T3 at an angle of deviation U3.

The sanme 20 applies for all of the other shown
cylinder facets, for reasons of <clarity in FIG 15
only the segnents 14b and 14, being | abeled with
their cylinder axes m, n2 and angles a2, Cl2 of
deviation. In particular according to the instant
invention, the angles a,, a2, a3, a, of deviation
14n\awey  ixFHd nwdr GAEEereharesrdbitive ol ihe teateibondfitadinal

16j, 16k, 161, 16m 16n, that Is,
a’“%ﬁ& i ?‘Iq’[@ctre%&egﬁPFaE%s Cfhe ﬁnquwﬁuahesw gurfaces

16al406b,145c,14%4a,146e, 146¢, 1 ]f%x
141, 14m - 22 1zn are |ﬁé I ne d%#?érenbly et at) Velsm'
16ngag the @@ﬂﬁ@ﬁeﬁoﬁgtwdlmaind@@:wddwffm thef b&s:t@rshapa of

th Zﬂafllén.‘é i nation of the mrror surfaces 16a, 16b,
®16C (?rn%& 16f, 16g, 16h, 16i, 16j, 16k, 161, 16m

16n carInbeareb.eaneﬁ eotis %dséiﬂ@%&ﬂ&ﬁtluﬁn&aakéh&de wall
basi c sh the reflector 21. in particular it is

reg’p"dﬁ%usﬁ ?%PFLEPriLﬂat BOP dep Vi InearregamgessEl@ﬁ B by setting
thekH#ﬂﬁBﬂﬂiaEQOEEHQpLQSQeaﬁréégiéﬁ;J b%eéﬁgﬁngneéimihe edge

appropri ate steepness, prefe s near
R of Hheggflertor he reflector 21. 20 The connection or

st eepn for th | indrical , facets ,
14D, 1?‘% %ﬁg‘%?gmn 19F * ‘“Z%Waffh sefxing) jpr ’iéﬁ cylindrical
facelmanmmn ms amecnpimh%@pcatuﬁ Jhatagd,haany! nas!t?ri@j(.eSmk 141,
assune different angles al, a2,

14m, gl4n| ks ]ccaggl'laﬂl%ﬁ 53Ch Hdat the cylinder axes m, my,, my, m,,

m, assume differemt angles o, O, O, O, of deviation to the
associated tangents T, T,, T;, T,. The variation in the angles of
deviation does not necessarily have to follow certain prespecified
rules, such as for instance a rule according to which the angle of
deviation for the segment increases from the apex S to the edge R
of the reflector. Rather, the angle of deviation can vary as
desired. 1In particular the variation in the angle of deviation is
determined by optimizing during a simulation process until a
desired illumination intensity distribution is attained.

The inventive teaching also includes light fiztures 10 in
which the segments near the apex of the reflector 21 have larger
angles of deviation than the Begments near the edge R. In
addition, individual facets can have larger angles of deviation and
other segments, where necessary even adijacent segments can have

smaller angles of deviation.
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associ ated tangents T,,, T2, T3, T4. The variation in
the angles of is deviation does not necessarily have
to follow certain prespecified rules, such as for

i nstance a rule according to which the angle of
deviation for the segnment increases fromthe apex S to
the edge R of the reflector. Rather, the angle of
deviation can vary as desired. in particular the
variation in the angle of deviation is 20 determ ned
by optim zing during a sinulation process until a
desired illumnation intensity distribution is

attai ned. The inventive teaching also includes |ight

fixtur@hel@ien obhthd tdso&iOQRN| Spheal, thea3Pe% Pig. 15 is
21 have larger angles of " dévi ati on than

merthe rgfle%tor
?%%;S_ GiBAES - nelPe (kB aRfe BIC 35280addhot obake into account
the idtdhsnduah 1f aaeLen&aR V@hézyé¥i%c%gglesﬂﬁ%%? %%é%éfﬂlng the

., and other segnents, ere necessary éve

orient@ivdAns of ahhavengsnes | e nendlesm taballevinié Ofhodld be assumed
T [ he.tangents T" T2, T3, T, as in FIG 15
£hat ?%S\rérek%gi‘%% REHR T, CAR ST SRekR GPhaBe ok stpref Lector .
Thig sheviente acsavdbold heaviGid'ahe@bkal NpekRESS P.% él:%e
of the

reflector. Wien determning the orientation
embcidé‘ﬂﬁé‘%fgs?naﬁ'ﬁﬁt hePredt@ A TGurdre shoul d be assuned s

that bes! aaste £spl Ad I, aiied, bASL o SNABE, O Lhe e

. reflector. This curve is a para
highy diApminphienelnteeiwiiyrent sin npbe6. sife andll Flfegidn,| Bs

;9ddi tl.0 0 s an alternative, to production of a
des %%gha?lpﬁéina ?éﬁpﬁék(ﬁﬂnqﬁf‘iﬁ'aﬁfuﬁge¢9%¥€ﬁﬂvﬁﬁlls also
possibdeonusdsg 2Ohelashifsb i ibd E RROGLIBRGrituT Bcets,! frhich is

tsoulcﬂes-il_red it is also possible, using the connection
PRIVAFULRELRyPRFr FR dreqomdiae iphFER. | 85, poo ta i i | inpmyed

homob@n&ﬁﬁ@ﬂ@ﬁzﬁfiéhéqfilﬁminéfiogt&%Lgngfgﬁqgfgkribution on a
floor or another surface to be illuminated. S8pecifically, the
reflective surfaces 16a, 16b, 1l6c, 164, 1l6e, 16£f, 16g, 16h, 16i,
16j, 16k, 161, 16m, 16n of the cylindrical segments l4a, 14b, l4c,
14d, ld4e, 14f, l4g, 14h, 143, 143, 14k, 141, 14m, 14n can be
completely positioned as desired, using simulation programs, in
particular using so-called ray tracing methods, the positioning of
the facets can be optimized individually according to the desired
application,

The vge of cylindrical facets hag proven to be
particularly advantageous during the course of optimizing the
illunination intensity distribution. The desired light intensity
distributions can be obtained not only with spherical or
nonspherically curved segments and also not only with ¢ylindrical

segments. In addition to using cylindrical segments, it is
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honogeni zation of the illum nation intensity

di stribution on a floor or another surface to be
illum nated. Specifically, the 15 reflective surfaces
16a, 16b, 16c, 16d, 16e, 16f, 16g, 16h, 16i, 16j,
16k, 161, 16m 16n of the cylindrical segnments 14a,
14b, 14c, 14d, 14e, 14f, 149, 14h, 14i, 14j, 14k,
141, 14m 14n can be conpletely positioned as
desired, using sinmulation prograns, in particular
using so-called ray tracing nmethods, the positioning
of 20 the facets can be optim zed individually
according to the desired application. The use of

advafiYhgedis G JAgRS Eﬂﬁe@§9¥ﬁar£ fm¥§é§1 s%%ha%hXt the mirror

advant ageous during t cour sé or
SUrLpgesnd Gt i P ﬁﬁsnsﬂﬁﬂ,dﬂﬁenlhﬂf;omﬁg”Thshdeaﬁiedlsnghlsk

tribut b bt d t
o1, SHETELEY, Tl S50 B R R o OB Bt B Yo o
the aéﬁ.becma:tr @ Yozl GRriewteadehedleld eﬂf@éﬂys J.n| Rpaddi biPBntation

cylindrical segnents, it is -
and ‘éﬁ ’a&'&d’ ipGiepgnfeat pRethy|bartke dd#anfea@@t theyraflector,

o7, &"‘é‘% P SR Rind en 10 sinetliba Hh

Parte¢ul¢miyEﬁﬂﬂantam@oubamaﬁaee when | dt@fds¥-sebtibhally parabolic
reflggé$eclor % e oriented entirely freely in their

et i%h BARE s BeETPPEAPPTE RS Rl PELcpfiereflector in
termba@f Gitshapeyef diBerishte€6Lor . prdher i IR ikhe <t EABHANent .

can be inplenented in a part|cuTarIy advant ageous
The LigiHebemen sentr 695- §@ct:hg ned gyt petreattdinioc £roef Ebet dight

sourtd 10 il W@Sa Q8o oget | oLl Voold 1tioog ehetl egtoe v

in terns of 'St
outsbidolf e r&ﬂléﬁherllghhubeans éyﬂﬁndxﬂbauosbbﬁehtghléa. 1lab,

l4c, 1{- Ir{]o%s'f g}t%lP tggg ggﬁoCiggggf I nF]t?he fl%?l.a,ll lggll,nlllg that are
provided on the interior 30 of the mainly parabolic reflector 21
can simulate or imitate the radiation bebavior of a mainly
elliptical reflector, the ¢ross-secticonally parabolic reflector 21
permitting a much shallower installation depth and installation
width than would be required for an elliptical reflector.

Primarily segments that are based on a circular
cylindrical body are understood to be cylindrical segments in the
sense of this patent application. However, in certain applications
there is also the option of selecting as cylindrical basic bodies
for the cylindrical facets bodies that do not have a circular
cylindrical basic shape and for instance have an elliptical
cylindrical c¢ross-section.

FIG. 4 shows an embodiment of a reflector 21 in which

only one region of the inner surface 30 of the reflector, which
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outside of the reflector. Thus the cylindrica

segnents 14a, 14b, 1l4c, 14d, 14e, 14f, 14g, 14h, 14i,

14j, 14k, 141, 14m 14n that are provided on the

interior 30 of the mainly parabolic reflector 21 is

can sinulate or imtate the radiation behavior of a

mainly elliptical reflector, the cross-sectionally

parabolic reflector 21 permtting a nmuch shal |l ower

installation depth and installation wdth than woul d

be required for an elliptical reflector. Primarily

segnents that are based on at circular 20 cylindrica

body are understood to be cylindrical segments in the
regW&Qt@hﬂbhaioﬂ%tﬁﬁ _ﬁﬁﬂdﬂ%ﬁ&%‘i&ﬁb%&f% 8 ML YHhALR with

applications there is also the option of 'selecting as
cylindriggli egements clisudi d4n,f okdrheldy) i Do, ddn,f abdle a

[ : hat t vie.a_circul ar ylindrical__basic

partgﬁgpg’égtﬁgﬁf T8, 0 ealle Gt e 307 ok the ree1ector,
approyimatelyahlong Sthe euilrcime dfriehit 1415 RAYSe ), G adigiRnt -free
and %ﬁﬁa reflector 21 in which only one region of the

irmner *8uPPiBeY At -he Ther [cabodimenti ip FIG.23 iscdnggnded to
make ¥ OAHS t AL ONE; ' i als 'nubddd bgd ;

WL oyt nar L S e SRY 9 8100y byl o partin
regipns ofhihe innewrsvcfaces§itowiTHEeokeEhectmnarl sumf bee filled

s h3 refl ect.ar appr.oxi matel y al opg the ]
th
with¥deBhehbE, * £ Geldiau 3P UIRH T St 2020 hdaientiey depending
on tiei abplicebidtn. The exadid alko BeFhGied a4 tHilLpdRdet hat a
e clear that different sizes and different nunbers

partg%&pﬁ??ng oF eftoReIdectRE PAnsrnshet SEELED with [Fegments of a
firsteﬁbﬁétofoﬁliﬁéﬂhﬂﬂé'%HE59@F1WEEQ13§9ngééﬁén%ﬁl and another
S, pendi‘ng  on

particular with cylindrical segnmen n
partigd EpGLeRatdwrbe ifildledumdthl sechentstefl mtsddursl pgpet for

inst%??%egigmﬁ t %&e%%ear% :s%lggnrég%fs tc:;r:]:'engrelfsi) g:E‘:{)Cgal ]Sr %%.@v%% segments
or alternatively with a flat surface.

In contrast, FIGS. 4a and 4b show two embodiments of a
reflector 21 for an inventive light fixture, the inner surface of
which 30 is completely filled with cylindrical segments. With
regard to the following description of the figures, it is assumed
that the embodiments for FIGS. 4a, and 4bh, 5, 8, and 11 have
reflectors that have at least a few radial undercuts in the sense
of the invention.

FIG. 4a showe an embodiment of a reflector 21 in which
the segments are arranged along circular rows. Thus for instance
the segments 14n,, 14n,, and 1lén, are arranged along an ocutermost
row of segments and the segments 14i,, 14i,, and 14i, are arranged
along a different, sixth outermost row of segments. The segments

l4n, 14m, 141, 14k are arranged along a column of segments.

- 26 =



1o

15

20

25

first type, for instance with cylindrical segnents,
and another partial region can be filled wth
segnents of a second type, for instance with
spherical segnments or nonspherically curved segnents
or alternatively with a flat surface. is In contrast,
FIGS. 4a and 4b show two enbodi nents of a reflector
21 for an inventive light fixture, the inner surface
of which 30 is conpletely filled with cylindrica
segnents. Wth regard to the follow ng description of
the figures, it is assuned that the enbodinents for
FIGS. 4a, and 4b, 5, 8, and 11 have 20 refl ectors that
have af®|&hatembidimenddiial FUsdedaut she neddidl sdnsarvature of

' i a_shows an enbodi nent of _a .
the ARAVINEN | Slondled alondl 8" FoRnuRTe- or th IR SETRRb TS
embodiment ar theovsadiBugE fcrvaReranen hbPev&Y BN be4B8nstant

a10n1422 and 14n3 are arranged al ong an outernost 25 row
8t 2sEGfent TR rhi s Al tesgmbAre smbodiment oniy thegoxientation

of thbl apUeRdes! &R0 Tulindplgrent, sixth outernost row of
segnents. The segnents 14n, 14m 141, L4k are

ar r angeHe al Hn showso lapmembbdémgnentd £. a -réfledtiort Re that has
of curvature of the

been?ﬂ@&ﬂff@@tréfkégé% ﬁgg?&hgeﬁgﬁga#vb?yWh*?P(ﬂﬂ?acent reflector

i ndrvi dual ‘segfient s

rowsaklengiad | vibrcwiaditBal, ahBe1428 | eRfefdiAlldo8082), are
ver also be constant along a row. In this

. h
°“°3€¥§¥%’é‘i’r‘%ﬂe%ﬁ&ﬁ%m ThE| pthae vevien o dhe Seffiecher 21 inm
FIG.CYbi 66 BNETSARGES: cELgmééré,ge Akt odigent of

een IT1 e r a

a reflector 21 that has o iVvE'to
FI G 4 dite iveflisictpradpatasat §efhe ot Drcurifarentiangoffset

cesShCATLET R BRI RS a B e
There etheotDreddfddential angularly extending region labeled vy, is
filled with rows of cylindrical segments, every two adjacent rows,
e.g. rows 17a and 17b or rows 17b and 17c, heing arranged
circumferentially offset to one another by half a segment widih.
On the other hand, the embodiments in FIGS. 8 and 11 do not have
this circumferential offset.

It cap also be seen from FIG. 5 that the rows 17a and 17c
and the rows 17b and 174 do mot have this circumferential offset
relative to one another. That is, every second row is shaped
without a circumferential offset.

Viewed together, it is clear from FIGS. 3, 4a, and 5
that, of the cylindrical segments 14a, 14b, 14c¢, 1l4d, lie, 14f,
14g, 14h, 14i, 143, 14k, 141, 14m, 14n, only the cylindrically
curved surface OF contributes to the light reflection. The

surfaces facing the light outlet aperture of the reflector 21 in
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to FIG 4b does not have this circunferentia
staggering. In the reflector in FIG 5 the
circunferential offset adjacent along an angul ar
regi on y2 becones particularly clear. There the
circunferential angularly extending region |abeled y2
is filled with rows of cylindrical segnents, every
two adjacent rows, 15 e.g. rows 17a and 17b or rows
17b and 17c, being arranged circunferentially offset
to one another by half a segnent width. On the other
hand, the enbodinents in FIGS. 8 and 11 do not have

GtSis giicunferential offset. It can al§o be seen from
FIG-cpcang {abeled UF (ig npka bave epy techaiwal HdlghtwSungpion.

The %ﬁgrfl_cz.gsdﬂaﬂ@ie@w q?ear %}x%hrglf 'ilﬁréﬁ{;e{]y 1§:I:G§f féaetand 5, while

relative to one anot every second Tow s
the giapodrionl hoeflectime suicrdfnenti oF Dhfsbis 44 el 5 are shown
d&ﬂgogether, it is clear fromFIGS. 3, 4a, and 5 that,

of the cylindrical segnents 14a, 14b, 14c, 14d, 14e,

14f, #brddger ldhe Mhibodithdntdihn pfds. 14D M apORh¥e it

t he czlindripally Curved surface OF contributes to the
clear; that  Ehectiferf The ssrfrgeesUFacangbe eeldajied entirely

: t r f (] t 21 in, - 27, .F
dlffgﬁghleagglligd}%etﬁ rnééJi1 %ﬁ'gv]:eih'%’yg?' BCANT BT 1 g']ﬁ’tis %legrly
resuflgyacfrom. thd hii Bisdfeacesilzabekglofk engt sheywsldwghllight in
FIGSFIES.aé d5 while the cylindrical reflecting

Surfate in Figs 4a and 5 are shown dark. 5

Mor eOVEE, cafiebe rdadi TRk wir@ . F5CPsi . yaid AN Hhlse b1
.cl.ear that the size of the surfaces OF can be sel ected

CYLIBHRE  8FGS Bisf Por ol iy OPF 1o o nxewpandinpsseanenkp d4b, 14f,
14i," @0 dBLSsEL O Ik JRY bRghEOPL! PRe AdIELE Wordi%8dinal axis
regions that are shown Ilgﬁt in

M of the reflector 21. It can alsc be seen from FIG. 15 that the
segments located near the apex 8 of the reflector, e.g. the
segments 14, and 14,, have quite a small angle of 21° or 5° to the
center longitudinal axis M, while the angle of the cylinder axis m,
of the segment 141 is nearly 0°. In contrast, the cylinder axis m,
has a large acute angle relative to the center longitudinal axis M.

The variation in the angles of deviation can be seen
clearly in FIG., 15. Thus, the angle of deviation O, is about 43°,
while the angle of deviation O, is about 34°. Such angles of
deviation on the order of magnitude of 5° of the cylinder axes to
the associated tangents can be adequate for producing significant
changes in the illumination intemsity distribution.

At this point it should furthermore be noted that the
mirror surfaces 16 of the individual segments 14 each run parallel

to the cylinder axes m. Thus for instance the clear mirror surface
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FIGS. 4a and 4b. 10 It can be seen fromFIG 5 [sic;
FIG 153 that all cylinder axes m=, n2, nB8, ma of the
correspondi ng segnments 14b, 14f, 14i, 14n are set at
an acute angle to the center longitudinal axis M of
the reflector 21. It can also be seen fromFI G 15
that the segnments |ocated near the apex S of the
reflector, e.g. the 3.5 segnents 14b and 14,, have
quite a small angle of 21 or 5 to the center
| ongi tudinal axis M while the angle of the cylinder
axis nB of the segnent 14i is nearly 00. in contrast,
the cylinder axis M4 has a |arge acute angle relative
16, afp threseaneat Léandht §IbnalS5aks sadtadgml paredfebnto nthe

devi.ation can be seen 20 clearly in FIG
asso%£§héﬁgéﬁ§fhgra§§ﬁg 0t deviation Cl4 is about 43
whi | e ®ih&1asgl dtokhéevaabe OloBdd i &M pd4nt SUEdL the entire
. aﬁgle of _ deviation on the order of magnitude of 5 of
smnef G5

PG OfxEbet Befingten sthiin afveatgenpystyunteled with

cyliageriial edplegpisoduci ng significant changes in the
illTumnation intensity distribution. 25 At this point

i t shdulfddorr Bhendorewhtl NSt ecki Had itlleminhtedrusing the
ces- 16 qaf the,individual se nts 14 each run .

enbodificf & Y SowenEsre ek fedter (4L TR A6, Pnothmarticular
when thel) adle HaF1QELod 8CEn an 28hvefbivdf 11hBeSegReRte 10 in an

in FIG 15 is arranged parallel to the associated
arrandaiaiferl ik £16-. SFERaR| §eiling mowint -he FAG: e akowhhe paths

£ a RdMailitgt JihexeRbiLiey c t {1dd

of o RAVaIIHY I RrCMpLARY LIGRE SUnL" Bollnlpy! Biat no puilaing
side sWakindid cditvssgdeal eng Aché odsulB andwakl, BiEtcastlver that

neced} L B026°Y M 151 oBIBRELIETE Ol LINCTLNE oveune
like FIG. 6 also illuminates a side wall SE that extends along the
double arrow SE across e.g. a room height of 3 m.

FIG. 7 shows the illumination intemsity distribution that
results on the side wall SE, approximately between the lower limit
UB and the upper limit OB. The width of the wall is given in
millimeters om the X axis, and the height of the wall is given on
the Y axis. EBEach 0 point represents the center of the wall, the
center longitudinal axis of the reflector 21 for the inventive
light fixture 10 like ¥FIG. 6 being arranged at x = 0 and y =
1500 ymm. A wide, uniform illumination intensity distribution can
clearly be seen from FIG. 7. The view in FIG. 7 indicates the
illumination intensity distribution in a false color view, the
illumination intensity decreasing from the inside to the ocutside.
The difference from the prior art is particularly clear when FIG. 7

is compared to FIG. 7a. FIG. 7a shows an illumination intensity
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when using the reflector 21 in an inventive |ight
fixture 10 in an arrangenent like FIG 6 in a ceiling
nmount. FIG 6 shows the paths 10 of a plurality of
exenpl ary |ight beanms, assumr7 that no building side

wall is situated along the double arrow SE, but rather
that nerely a floor is to be illumnated. in fact the
light fixture like FIG 6 also illum nates a side

wal | SE that extends along the double arrow SE across
e.g. a roomheight of 3 in. 2.5 FIG 7 shows the
illTumnation intensity distribution that results on
the side wall SE, approxi mately between the | ower

distiriiButiokBrands tf&FgHbo%. thlr® 08 ﬁhe V\ﬁgxt' harQ:f tgpfaﬁ.é fically a

wall is given in millinmeters on R £ 54n
convegtdapabf refrt ipndlivs Sg'mmtmualt hmoa(d ai‘éﬂediaﬁh Osuch a
flooﬁ°k@%1é896fsﬁﬂ&§thle cent er of the 20 center

'ongi t udr nal —axi s of HE r@FIe&FoF°E§t¥Qﬂa%ﬁﬁésymmetrlcal
abouﬂ:nthﬂtcmetligfﬁgifﬂwdﬂﬂ;hﬂ. 3iki kaaFhGs § ﬁlﬂa}iﬂ;ﬂr o 2pged-

sect = apnd y = 1500 mm A wide, uniformi m nat 1 on
F‘ﬁ'?ens'f']i‘? ’cﬂ’éﬁ’? isnfiage dgnmasndur syobkh s dere.f MivhBUG. facets

égmdREs Vi tes th
o slﬁ?gns?tyq%ﬂ%ﬁ|'ﬁbutFg%hgghéé?gPsén§%¥%4t¥fa$ﬁtr9%8tign can
alsoj rpgwl hawrhem smtemisnau.)lydeowaal Becbtoratd uririasiodd bR the

rekbg sid The ference fromthe prior art is
in eparfl%%léar P & ER*EIG. 7 is conpared to FIG

7a. Flxxe./ashmsakhe! kyihRALL L oH N
distribution for a light fixture ?rdﬁ??%gh%ﬁ.dagtrlbutlon on

the EQER| LA 18F F1G oMy eAEFBMANRST bhat | sweh oy ISpiteEitake from
the brDOF L8 11810 e aPHEH ?Fy££80gerff%§f1O&ﬁ%&%&%ﬁii&tlon

rior art is rotationa symretri
Positith kil ifid.udi-nataisscaads helsan §arRRAIC mokeSEnBLorn

31eR B A T o3 B RIRRL1on Cra | eaadnae frrkbpsnupward and
outwandem&ﬁu%tdeQEM ekl 9AvEAPive light Fixture usging a reflector
like FIG. 5, as can be seen from FIG. 7.

An illumination intensity distribution like FIG. 7 cannot
be attained just with spherical or nonspherical or otherwise
oriented cylindrical facets. Cylindrical facets are required to
obtain an illumination intensity distribution like FIG. 7.

FIG. 5 shows an embodiment of an inventive light fixture
10 that can be used for instance asg a downlight or even as a
spotlight. In both cases, the light fixture 10 illuminates a floox
B and a side wall SE,

FIG. 8 is a view like FIG. 5 of another embodiment of a
reflector 21 for an inveantive light fixture. In terms of its basic
shape, the reflector is mainly rotationally symmetrical about itg

longitudinal center axis M. 1In this case the curvature radii of
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al so result when spherically curved facets are
arranged on the interior of a flood reflector. FIG
Va shows the illumnation intensity distribution on
10 the sane scale as FIG 7, assunming that such a
l'ight fixture from the prior art is installed in the
ceiling in an installation position like FIG 7. It is
clear that a clearly nore uniform illumnation
intensity distribution that reaches farther upward and
outward results with the inventive [ight fixture using
areflector 2.s like FIG 5, as can be seen fromFI G
7. An illumnation intensity distribution like FIG 7

the cahbhedridyel aidgied®@ jJadShoWl LErsPRESAE A Qw of facets. Simply
b nonspherical or otherwise oriented cylindrical
Y PPatRt iRy | they segmentge ol se aresing ihe dasitiopiapnofirthe

] ' [ ' Si [stribution like FIG 7. 20
gt LGS (8" AR Al igheos snstes
of déviduian &) ddiriribed BerUsRd EMbodilRd:ANGE 382 15, an

Jght, or even as a spotlight. in both cases, the

—folVsl A . . t
1”“?‘%%%1 ethepsity; Glakrhhveion s ohtaimethd ikesFage. 10 that
is cﬂ@féctﬁ@iﬂ@bﬁﬂ%h@ﬂﬁ%&,ﬁ | G 5 of another

enmbodi nent of "a 25 refl ector “for an inventive
| i ght BGt B é8 ian scbemetbé ilbubnsitcionhd@pehet beam paths

wsingdl A5 Ghusabuiiy ofobf) Bonp; pile, Ltk o iaceyd bt s
mountadlitio afhe 31ikhenCyhandiied nSeHPNY E10RNBL VALY, o

. along a row of facets. Sinply by positioning the

i1lug £he sYSteui A BRePERAIRININ st Inotabpli hulet80° .
LG O o gole he L anehRREINT sheladhel diSiRRburien of che
light (fipitgrel 3.0 ddk& FEBUND natidre ifRkansidy ditStiki beidest that a
maini& é&#&ﬂfﬁ%&fl&k%yﬁke r%ga r]:ﬂlumination intensity distribution
is obtained that is nearly constant along a large surface circular
region.

FIG. 11 illustrates another embodiment of an inventive
reflector configuration for an inventive 1light fixture in which the
curvature radii of the cylindrical facets vary along a row of
facets. Likewige, in accordance with the inventive teaching the
cylindrical segments are positioned such that the cylinder axes
have different angles of deviation to the associated tangents. A
mwainly oval ililumination intensity distribution like ¥IG. 13 can be
obtained with ap inventive light fixture using a reflector like
FIG. 11. With guch a light fixture it is poseible for instance to
illuminate a sculpture so that the reflector 21 like FIG., 11 can be
used as a sculpture spotlight. The use of separate sculpture

lenses is not necessary when using a reflector 21 like FIG. 11.

- 31 -



10

15

20

25

I's characterized by higher uniformty. FIG 9 is a

schematic illustration of the beampaths wusing a few
exenplary light beans, the light fixture 10 bei ng
nounted to the ceiling I] and illumnating a floor B.
FIG 9 to illustrates the systemin an arrangenent
shown rotated by 180. FIG 10 illustrates the
illTumnation intensity distribution of the |ight
fixture 10 like FIG 9 on the floor B. it is evident
that a mainly rotationally symmetrical illumnation

intensity distribution is obtained that is nearly
constant along a | arge surface circular |Is region.

e B ct P ont T o0 PorvE IRROCRED it | GHtvs (Fur o

| ector configuration or
111“7‘%11%#-@1’1 !-hbeanaimmlbmﬂ;lmnobft hegeoyisd I’Hjj[dd‘gmthe axes X = 0

cets.vary ong a row of facets. Likew se, in
and fzilfta:lcopdance Wai‘?'ir't Her § n\?é‘ﬁllievéei’éﬁéﬁ?ﬁg v 20

cylindrical BRYNEUS Ha81P@Skt HAN u t
| i nder axes have different gﬁg ggéoﬁ(#ﬂ\?aﬁoltlg% o to

expl?‘%@ bhe ptpvpniite ﬁ'g”émfg-c taripg neyhodafost lda I’ilmhltﬁlﬁe
rer1bBLERSh] Vedk Sh 'Me|n%‘1 18Rk ?gl%g’?,%a” € obtained

a;i 1 nventive Tefl ector
| i ke w@emnwm ﬁmbnalkrbghéfiédﬁéhf 8 d tmdd® from an

i nstange to 25 illum nate a scul pture so
atonfSR' QL8 X140 o MeIpiy RErement 141 shmaste afsodvainam, by

pxesstﬂi}pt LM‘H’;SFBII | isghts. VEQ? Eéﬁeﬁét,ﬁ.ep@:{ﬁ e 4 ql#;s?:‘fé%gf Ehe

nses, i s not necessary when using a refl
al“’“ﬁ"&' sk 23 thatndspplacetli ght anli apexk W i ac diwe 2Ri kethe die

LI t t but
22, OO RSN weliS, i, BRBCERSG s ik 3 ke

together abrjite- t(itrpe:m LoneMufd L5 é&ﬁﬂs .22 q8lealilri 98 Wrequired
for pﬁagsquuﬁ:tqf fO||0MAng to

A pregsing tool includes a pressing head or pusher 24,
e.d. a rotatable wheel, and two lever arms 25 and 26 that can pivot
about pivot axes 39 and 40, regpectively, attached to a staﬁionary
attachment site 41. The pressing head 24 moves in the radial
direction of the arrow 28 from the center ZE of the aluminum disk
23 outward and is continucusly on the top face 0SS of the aluminum
disk 23 and exerts thereon great preesing force in the direction of
the arrow 27, that is, in the axial direction. The manner in which
the presping force is exerted by the pusher 24 onto the top face 08
of the aluminum disk 23 is as desired and is not shown,

During the pressing procegs, the pressing head 24
constantly presges the edge of the aluminum digk 23 against the
outside face 29 of the die 22. It can follow the shape of the

outside face 29 both in the axial direction of the arrow 27 and in
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5 explain the inventive manufacturing nethod for an
inventive reflector 21 for an inventive light fixture
10. Preferably the inventive reflector is nade from an
alum numdisk, i.e. a mainly circular disk made of
alumnum by pressing. FIG 22, in a very schematic
view, illustrates the 10 al umi numdi sk 23 that is

pl aced on an apex SWof a die 22. The die 22, the
so-called male die, and the alum numdi sk 23 rotate

t oget her about the center |ongitudinal axis M The
drive required for this is not shown. A pressing too
i ncludes a pressing head or pusher 24, 3.5 e.g. a

the maddrabliérabesbn GGAMaHRUL 2 MEn2D ADL30. 1A 1A heans of
I vot axes 39 and 40, respectlve?y,

thephgp% gbogt g

APTRERRYS Lo%eE 2 M} \andht2Gachsneheil@ Kd . ndthsd that the

preg¥iess g1 hg | . radi.al .direction of_ the
O gL Nt P e thd W e apd Gt (e 285 26 cam

have, Gt Garalakely sitbisrentousisicorhape,t 00 He6€1 MMt e assured

le- kL isk 23 and exerts thereon great pressing
AL e TR A SO AT M O
axialhdizrctionli 22 Cind van R RANEL ke RhE{h1 (-85S %%-

force gs exerted by the pusher 24 onto the top face
of the"aFEHAMINiTR% e Zpdidion ddker BUCaRR | samathe die 22

rotatBe\WNt ndUE ) &gk § jNQ._process, the pressing. heag
24 25 const antlxgbeﬁai?é esgggé 8?9?'%@3’"&%1%8%%%? 22 as
the rgtaphng salymicnum dtisikd@3f avea?8s0f thdeafiie 2nd kHABbutside

o M MBS o e, Sysoromnaaered Gprvaddnsic shape of
the reflettal r2ctrasinds,t Re Al 19281 TS, | gzé%ﬁﬁﬂi'ae b noted
thae PES o indrhad] (o mtesi oplcasimentmotn ilid: e ector 21
descPiBeS| N0 MRk ALYIDY QYL wBHIEa 2Pt %S but side shape 29 of
the die 22, comprising e.g. hard steel, as a geometrically inverted
structure IF, for instance by laser engraving. In cross-section,
the outside shape 29 pogsesses e.g. a sawtooth-like structure. ag
can be seemn for instance from FIG, 15b, the structure on the
outside face 29 of the die 22 is impressed in the interior 30 of
the reflector 21 after the pressing process has concluded.

While the production of an aluminum reflector for light
fixtures with curved segments is already koown from applicant's
above-described German patent application DE 10 2004 042 915 a1,
the production of an aluminum reflector with undercut facets in a
pressing process presents problems.

In accordance with the invention, a die 22 is suggested
that comprises g plurality of parts that can be displaced relative
to one another. 1In the ewbodiment in FIGS. 15a and 15b, the die
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have a conpletely different basic shape, it nerely
must be assured 5 that the pressing head 24 is able to
exert pressing forces in the axial direction 27 and
can travel in the radial direction 28. Starting from
a position like FIG 22, as the die 22 rotates, the
pressi ng head 24 presses, together with the die 22 as
the rotating alum numdisk 23 rotates, the disk al ong
the outside to surfaces of the die 22 so that the
cup- shaped curved basic shape of the reflector 21
results, e.g. like FIG 15. it should be noted that
the cylindrical or sgherical segnents on the reflector

COMPLYSCH A GFREF PRTENSLT of clofhichand adwek parknB?, toml a right-
hand Oeddd Gfarhape 29,9f je 2 conprisin . har
st eel ,C*%as_ ?geo%gtgrf%%{g?f/dff%ﬁ%ﬁgeﬂ &P&g?‘i?‘g ‘F‘?ﬁ’,’ardd and
can bedimphanede iby thaseriehgdivédfion b BSSasP6H PN.and in the
{S] shape 29, possesses e.g. a sawtooth-1ike
oppod{te AR R i Pl S caraner 46 diambe fRonred 186 a vedge

betwédre sid Wdoﬁr&ﬁ%e%% gﬁzé %ﬁ]e%%lgg Pég?% ?ﬂ’-%la?igﬂ 5, The

& i pressed in the interior
WO WY PAIE FReaningd mee ctispiaraninia udddal?P, Wi | Xeddte along

1 f i num r.efl ector for Light
@ LR ERcBhetl R AR FFRrisRage A rirs 282 ana
28b agppidcraps’ Sheabenee:rl st e (PR RNPALEPLEADDEd GRlvEnt

10,2004 .,042 915 Al t he production of an al um num
Spacg%? rét% r SAPEPRTR 1 teHh&}s in a pressing process

presemtenpiobbetda 2H:d rk-ﬁ?.c‘irs%a”%?l V‘%&getn%e‘?rts 32 and 33
(op vention, adie 22 is suggested that Conprices 4
with Ghe geptgropaphrit fdmm o aodsd ngionpl egedriel afhage 29 that is

vo D RArRRELEA gn! Ed Ml S Fabee PO 0 the Tarfeto A When
withdzgyn pike BIG. alkba theg endedN$a¥081PRAL Bden dplaced
downw%%ﬁt %12@5%330 ri.: nes e%:otrgr%.%lrl palil:t\:;vagg gnn.g 33 in terms of FIG.
15b. Due to the conical shaping of the center part 31, the wall
parts 32 and 33 can be displaced radially inward, which is
indicated by the radial arrows 2Ba and 28%h., The edge parts 32 and
33 are prestressed radially inwaxrd, for instance by spring elements
{not sghown).

Due ta a radial movement by the edge parts 28a and 28b,
the sawtooth-like structuresg arranged on the edge parts, with their
projections VO, can move out ©of the undercuts HL, HN, HM (see alsgo
FIG. 3 and FIG. 3a) that are between the cylindrical facets 141,
14n, 14m and that are impressed into the reflector 21 so that a
movement column 36 resulte for the edge parts 32, 33. Once the

radial displacement of the edge parts 32 and 33 has concluded, this

movement gap 36 makes it possible for them to be moved in the axial
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can be displaced in the axial direction of the arrow
27 and in the opposite direction. in this manner it
can be inserted |ike a wedge s between and renoved
from between the two edge parts 32 and 33. The two
edge parts $2 and 33 are displaceable radially, at

| east along a slight displagenent path, in the
direction of the arrows 28a and 28b as soon as the
center part 31 opens an appropriate novenent space
for the edge parts 32 and 33. so Wien inserted |ike
FIG 15a, the edge parts 32 and 33 wth the center
part 31 forma continuous external shape 29 that is

directipm iafprdesasdron heowtinef tn f368 a0 oef thBereflector 21 and
reléefle %é Wen withdrawn |ike FIG 15b, the
t“ﬁ'ar‘fte BCRIE Hhen @F%l%dimu%mpdbeerm from the

1
reidrtdie XX Ak aDghd S hofbddbd LT B, MO orf dhe

15b. Due to the conical shaping o
ref%Qﬁ¥qmmuntegapr3332 and 33 can be displaced radially

|nmard i%ialed the radlal arrows_ 28a
and- 285 Tie 893"% ther, egbofivept sebpn inventive

toolk @, alilny ai Rb@idaphHdscd gt SIRE %1%g9 RHe"Gebl EARAL S1idd ve ~ xve
shown). 20 Due to a radial novenent by the edge parts

in By &1?& 28t ipnelean Bt -thie dite 28 goepraseantixe gerts, in
adaiitiene ¢ge tha bagebd e d NS rancp{:iﬁ %gléje ?;g.?_-s %/Qn&%%np%&}’ & X

out of the undercuts HL, nu
desqried3dpn thet faresbbigedrhdrhe adligndthesl efigeepsrdetl3s and 35.

mn hh kPRt B KB e (Himprss (Shepreesbhs EoTtAs hes

conqia:desl 3Zir38. thBceeiter gl A1 AWRIs26REPNErSh {8 viewer
ed%e parts 2 and 33 has concluded, this novenent gap

ReLO; £ Bogé?%llélﬁfeﬁr tSHevRtimoh € ey adppai then Adks FIG.
15¢, ?Aekfol Sg&ggtg%ﬁaeﬁeté&@ﬂﬂﬁu"%@o 35t QEn! ASH-de é’&lém inward
along the arrows 28c and 28d. Then the edge parts 32 and 33
described in the foregoing can move radially inward along the
arrows 28a and 28b. The resulting movement space 36 then makes it
possible for the entire die 22, the edge parts 32, 33, 34, and 35
and the center part 31, to move axially along the ceater
longitudinal axie M Bo that the die 22 can be removed entirely from
the inside the reflector 21.

The embodiment in FIG. 16 shows another inventive die 22
having three tool parts %, v, and z, each of which has a 120°
angular extent. In thie case, as well, the view ig a top view,
similar to the view in FIG. 15¢, the reflector 21 not being shown
in PIG. 16. FIG. 16 illustrates that only & circumferential
angularly extending region z of the die is filled with concave

cylindrical or concave spherical or generally inverted facets IF
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rel eases the reflector 21. Thus the die 22 can be

renmoved fromthe reflector 21 despite the radia

undercuts HL, NM HN on the reflector interior 30. 5

FI GS. 15c and 15d show anot her enbodi nent of an

inventive tool 22, in a view approximately along the

sectional line XVc - XV¢ in FIG 15a. It is clear

that this die 22 conprises five parts, in addition to

the edge parts 32 and 33 and the center part 31

described in the foregoing, there being other edge

parts 34 and 35. 2.0 In this enbodinent of a die 22,

once the pressing process has concluded, first the
for prafeeimnreyBindmived ewagpheoitéheoyimwaiphdiandyean@ercut

| e e tarti froma position |like FIG

f"‘ce‘igc{é’ﬂ ?(:)Mf h%%lo%%r? nidﬁ‘élge &ngﬁé?F s3 %4g§n"d‘% Fefdfckgye2l. The

otheradielpyrisuarahd &l ai¢ HBEn2YT e¥Et 2RCod Y 28bothel.e. free
the ed arts 32 and 33 is described in the foregoing

of bpups gd‘frﬁ%ﬁsaqnl‘:?"ﬁ'nward al ong the arrows 28a and
28b. T j 6. th k It .
LU EOL SR B05°Fy R, B g 1n

possi ble for the entir
orden/to el @Ele dnd pricducentedepant Bdceti® IOWA alealihYerior 30

0. center |longitudiinal] axis mso that the die
of ey oI QR GE RN B BRPPars FPortosh RV el GERPRELAG FIGS.
16 andfl@ctini banhRppehodbiedlhstfndl Gn 16806 %Bgﬁgﬁﬁrt z

inventive die 22 having three tool parts x, y, and z,

exeCRLR Dfraich Meysmgnt2gelahive aro evtieerftixeidh tolollspease, * and y

alon@StHe ! tadaildie QW | a tgn. ' jmlar to the yiew .. .
in FIG i5¢, ‘the rgéﬁect@?:'%%leﬁrﬂ\%?' Eieénr?d‘ogﬁoﬁﬁg%tﬁﬁ position
of tim Qi¢ @2 mh@t rhe Hisstsatesstdigdign|thel pressing process,
reqgion z of the

FIG.g+%9#2ﬂ§%§%%§§ﬂmtp%ngghgé%ﬁye%éggd'r](Rgsyﬁaqgoﬁga§ge die part
z afsphoraritirming)anerakbYny Webd&ss fﬂﬁetr%nlo%ihgsﬁhe die from the
reflector 21 that has been formed.

In an alternative embodiment like FIG. 17, the three tool
parts x, ¥y, and z move radially outward so that they are spaced
apart, as indicated by the double arrows. During the pressing
process, the tool parts x, y, and z of the die 22 are in the
withdrawn position like FIG. 17, so that the gaps indicated by the
double arrows are not closed by a closure part or a plurality of
closure parts (not shown) so that these gape are not pressed onto
the interior 30 of the reflector 21. These closure parts can be
for instance axjally displaceable and, similar to how this is
provided in the embodiments in FPIGS. 15z and 15h, can be provided
with conical exterior surfaces. For the purposae of removing the
die, starting from a pogition like FIG. 17, after the closure parts

have executed am axial novement, a radial insertion movement for
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for producing cylindrical or spherical or
‘nonspherical, undercut facets on the correspondi ng
interior 30 of the reflector 21. The other die parts
x and y are mainly continuously snmooth, i.e. free of
bunps or depressions. 5 Radial novenent by the die
parts nmust be possible in order to be able to produce
undercut facets 14 on the interior 30 of the
reflector 21 by neans of the tool part z. Conparing
FIGS. 16 and 18, this can happen for instance in that
the tool part z executes a radial novenent relative
to the fixed tool parts x and y to along the radi a
the ahrew pRets\Mj | g, Ridd 2 Qshews ﬁ'giﬂiakga ﬁ St':llitltpré. s:.t:l.on
e the die 22 that the die assunes during the preSS|
like FiBeslt lg)attained |im mivicds thee diedRal d:grnlmsecrane:dred from
the RPRELLERBrOS the die part z after perfornming a
pressing process for renoving the die fromthe
ref | ecknragdthdmtentasiihesit foF Gedie328 iR BIG. 19, it is

N AT A B
perfarf &8PPIt APPshentB LAY ‘&abﬁ%QVaLEF 5"9“?&&1?&& qys > the

During the pressing process, parts X,
Jr:'eg:"?nof’ft ke gfeob ofrthg 1ieh@2 .i Thdrawalpesidt ore Ieuﬂ::@d:.ment of

t t di cat ed the 20 d
the B%e éZ 15Re % Jhe S P ngi gg‘ﬁ?g gir{.s g?r%vﬁqﬁ)&ﬁ f:§le head

arrows are not cl‘ose
regigh of| bh@r@rqaaid@ (puxttasbawahaseﬂhat t hese gaps are

not prﬁfggd £§1 the interior 30 of the reflector.21.
These T osure’ g €% dmdfeateothphist 9 colibditing undercut
facelksSpk aceabhée fﬁEbrfﬂﬂ“ﬂﬂantthogl%g%étﬁé 2 r(ﬁnég?i %ondlng

t he enbodi nents in FIGS. 15a an can e provi
extesnaly $PaRY ML AL éébt%rﬁl@r 2§up&ace$sollbe pmmﬁrq)@s@ngf only a

part%%,im%%%]er {EEE %gsﬁé part th\%geg ilﬂg‘%o de( fuly those
partgopoeneednents asfl alhe mRAtE-pAxrE0HEEENE €94t are provided for
generating undercut facets 14 having to be radially displaced.

In coptrast, the embodiments in FIGS. 15a through 154,
indicate that projections VO or inverted facets IF that can produce
undercut facets omn the interior 30 of the reflector 21 can also be

provided along the entire outside face 29 of the die 2z,
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- 36 the three parts it, y, and z can be initiated so
that a position |ike FIG 16 is attained in which the
die 22 can be renoved from the reflector 21. In

anot her enbodi nent of a die 22 in FIG 19, it is 5

i ndicated that the displaceable parts 32, 33 of the
die 22 can also performa pivot novenent about a

CLyiMs0t axis 37 located in the region of the foot of
the die 22. In an alternative enbodi nent of the die

22 like FIG 20, the pivot axis 37 is provided in the
head region of the two edge parts 32 and 33. 10 FIGS.

19 and 20 i AdingHe fikatire 86 AP QR NDEEHT YE surfaces of
bu 1a ets 14 on 't:ihe interior 30 of the reflector 21, a
’to“ﬁl“ggpSHd??@ oRg: S BPildings X extexion)wneacesn the

£ixthee bOmPEONINE hnab8BEn el dmusrzﬂ{u € Oy el
ext ﬁﬁnal sha ?29 of the di ela22 ‘Eose pegrfébg?ct“'

HPTiGF of ahigh - pheht Bonree mAt berprrigsddedd on an
:l.mfdi:f suefees eéﬁtvﬂﬁ!lhu Hd?iﬁyilitﬂp%tfsf;% nbﬁ%ﬂfe AthCare

fo radi al |y di spl aced n contrast nts 1n
. Wh8zeim ough 15d, indicate that proj ections VO

or inveg | Ept d
faclet\é oﬁeﬁﬁ;eﬁf:%%gral gf &84 SRR Hide & o?‘da?f'%%%ﬁvﬁl Ygrface
of hasigndly cattimdeigal hehapn icentesbdi dp 4 acsp@tdivet bglinder
axi® @ndZcnsvedd to%lil\/?\J Jf‘l t fixture for the
r

illum nation of surfaces di I di ngs or portions of
bui | di ng® Plrraditer o@rtlsmra‘meatsthae ditudated between a
r@ggpg.é Tpale S | Sish-shap
e ? ﬁﬂ’ ga%%g%t er e'(?F""":"" g Eﬁ‘l’f%"“&Sﬁr ce may
be provthﬂx#m%mnden auBSIIHum‘wimhfaCEbﬁ&iﬁuﬂﬁﬂilacantxal axis

of EhHr§$fiéhé§¥'E§§Sngise IR ° afigles varying according to a
spacing. of the respective segment from the vertex region,

respactive tandents-gt.tha exterior of the reflector in
respective coanecting regions of the cylindrical segments form
raspective deviation angles with the cylinder axis of the
associated segment, and

at least some of the deviation angles vaxy according to
a spacing of the respective segment from the vertex region.

2. The light fixture according to claim 1 wherein the

light souxce is a point source.
3. The light fixture according to claim 1 wherein the

light source is a metal halide lamp or & low-voltage halogen
incandescent lamp, or at least one LED damp.
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formed, wherein at |east sonme of the segnents have a
reflective surface of basically cylindrical shape
centered on a respective cylinder axis and curved
toward the interior, a plurality of the segnents are
situated between a vertex region and a free edge
region of the reflector, the cylinder axes formwth a
| ongi tudinal central axis of the reflector respective

acute gngl i,n cordin
res pec? i veﬁéeg%t %ﬁé‘%lufﬁea?/'g‘?’f‘g'fgr &8 8}2 ""? e‘sﬁ&@t"?%’% the
reflemtgenhseas fémmlexidnitoanal thdielighitl 86hose ik situated
espe £o0n cti,ng regions of the cylindrica
CIo%%aﬁ%%% Xgo e§ﬂeg?FGg tevi ati on angles with the
cylinder axis of the associated segnent, and at | east

sone of. the deviatiaqn an es vary accordjng to

spaC|né " of gJﬁégb%& FV §Eﬂﬁﬁﬁ¥“ﬁrBﬁ1?%%“WéTF@?reln the
ref Jeegtoenhad. ard s ddn3iblhi Xp b AGEO oY s&eiGloni. M 1

wherein the |light source is a point source. 3. The

l'ight fixture according to claim1l wherein the |[ight

sour ceéis Pharetighthahiderd AR Haidg! ewaﬂwgewhaksﬂ.enthe
andEscent | ain, or at |east one LED | anp. -38

A% 2 iBATHe ShERSr Hhaly i eeEapRialln é?céﬁaﬁlf’ﬁélly
symniedlrli 861 OKb&\AS thef 26aki PediHaaRdnkBg1 ! 4O source is
situated close to or in the focal point . 5. The

l'ight fixture according to claim1l wherein the

reflecyor #as 13gnesserti Al Iased%aanel t& &A% 18%5&}:9{31 the

The, light fixture according to Claim1l wherein th
reflector has "an essentially circular light exit opening.

ref

8. The light fixture according to claim 1 wherxein the
segments arxe arrayed in rows and radii of curvature of the

segments vary along the rows.

9. The light fixture according to claim 8 wherein the
light fixture produces a luminous intensity distribution having

an essentially oval shape.

10. The light fixture according to claim 1 wherein the
light fixture is situated directly on a ceiling of a room in a

building, and is designed as a down light.

11. The light fixture according to claim 1 wherein the
light fixture is attached directly to a ceiling in a roocm of a
building by means of a conductor track, and is designed as a

spotlight.
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refl ector has a basic shape that is essentially

rotationally symetrical about the | ongitudina

central axis. 7. The light fixture according to claim

1 wherein the reflector has an essentially circular

l'ight exit opening. 8. The light fixture according to

claim1l wherein the segnents are arrayed in rows and

radii of curvature of the segnments vary along the

r ows. 22 The light fixture according to claim8 )

wher ei “t he™ "% i % FEEERRe RGPEEEBTIAEP haiguL wheTein the
lightntfemsity il BddinaitesOBefiEdid G aNwaESCAld Ydgiof¥abs a
floosha €, 10. The light fixture according to claim1

WhEFeh® tFRP™1 i ght fixture is situated directly on a

ceiling of a roomin a building, and is designed as a

down I%ght. 11.. The lLight fixture according to claim]l

wher ei h° t hetP9 iHahts Fixthxe jaccsrdingete ladm L9 vhezein
the daightngikfue WAFeeh1R iDliditiatesbYedENS o the wall.

conductor track, and 1s designed as a spotlight. 39

12. The light fixture according to claim1 wherein the

light faxtume i1ligHe Bok@srd QG8REIRG & Aldin@Adyherein the

. ,reagions of a floor of the room 13. The light fixture

light. gbf‘*&‘f‘?ﬁy i% deasipned 2asvte meile ~mpHated ghight figbure for
illukhBhbeifd Yod i BaLgs. regions of the wall. 14. The

light fixture according to claim1l wherein the |Iight

fixture is designed as a pole-nounted light fixture

for iid ummial hBghPaEKi A ReBSralny @11 fhdddiif the

according to claim1l wherein the
segments are arrayed in rows and radii of curvature of the

segments axre constant in each row.

16. The light fixture according to claim 15 wherein
the light fixture produces a uniform luminous intensity

distribution within a circular light field.

17. The light fixture according to claim 1 wherein the
segments are arraved in columns and radii of curvature of the

segments vary along the columns,

18. The light fixture according to claim 1 wherein the
segments are arrayed in columnsg and radii of curvature of the

gsegments along each column are constant.
19. The light fixture according to claim 1 wherein the

cylindrical segments extend only along a partial region of the

inner surface of the reflector.
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segnents are arrayed in rows and radii of curvature of
the segnents are constant in each row. 16. The |ight
fixture according to claim15 wherein the |ight
fixture produces a uniform |l um nous intensity
distribution within a circular light field. 17. The
light fixture according to claim1l wherein the
segnEnts are arrayed in colums and radii of curvature
of the nt.s, the columms. 18. The |ight

fi xtur&® acc AiHg ¢ )‘é(’:f‘g?ﬁ‘?l ASRPFAEPH Fﬂecl%’é‘gﬁ@ni”ga’a?’é‘

the graxdjed regiml Usa afdcthafbiefiaUpuatist Qigildae
segnents al ong each colum are constant. 19. The |ight
fixture according to claim1l wherein the cylindrical
segmenes. extiand.ighlty £akonge hdRALUEAY £600x0T ot BRexein

ramrrg}r}_er surface o %é?e reflector. - 40 20. The |ight
Fitdr 8%t A ipRSF FIREaffePE| Rhe t¥REYSSELF afxe

essanddadlyi smapuH.r cunferential partial region. 21. The
l'ight fixture according to claim 19 wherein remaining
regions of the inner surface of the reflector are

essent 22) | yrreabhe E2xtubhe ddcBBliihl XL &L AGE 0 HRgrd i
im19 wherein _remaining regions of the inner

re“‘as‘&rf‘gc’ée%’f“t%é’ Eheelnnpr furfagecodi the meileghent are
occuphaaebss W dARRT sC WhiSe SHINGF ! L:M:%QV\@;SI%HL%J.J&”ES&&M ‘the

| anar _segnents . 23. The light” fixture
mteg&esr hdH FreParnPegwRRt=i-n the cylindrical segnents
extend along the entire inner surface of the
refl ector.
23. The light fixture according to claim 1 wherxein the
cylindrical segments extend along the entire inner surface of the

reflector.

24. The light fixture according to claim 1 wherein the
deviation angles vary in such a way that segments situated near
the free edge region of the reflecter have larger deviation

angles than segments situated near the vertex of the reflector.

25. The light fixture according to claim 1 wherein at

least some of the cylindrical segments have radial undercuts.

26. The light fixture according to claim 1 wherein the
cylindrical segments are situated along annular circumferentially
extending rows, and in radial columns extending from the vertex

region to the edge region of the reflector.
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24. The light fixture according to claim21 wherein the
devi ation angles vary in such a way that segnents
situated near the free edge region of the reflector
have | arger deviation angles than segnents situated
near the vertex of the reflector. 25. The [|ight
fixture according to claiml wherein at |[|east sone of
the cylindrical segnents have radi al undercuts. 26.
The light fixture according to claim1 wherein the
cylindrical segnments are situated al ong annul ar
ci rcunter entried|lijgh te %k ROekd hdc@Aind Neb | A diddilakherein two
col.umms extending fromthe vertex region to the edge
rows 85 SRIBFthSwAFREEHPY 2 sprceyhaveip T nRnter bt
angwleeob8ESge 1 0 claim 1 wherein two rows of segnents
separated by a space have a circunferential angul ar
of fset. 42
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