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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 claim1l. s Alight fixture in accordance
with the preanble of claim 1 is based on applicants
Cerman patent application DE 10 2004 042 915 Al. The
known |ight fixture has a reflector that has numerous
facet-1ike segnents in its interior. Each segnent has
a surface io that is inwardly concavely arcuate and
that can have a spherical, cylindrical, or
nonspherical basic shape. A reflector described in DE
199 10 1°92 Al serves for reflecting |light beans and
also has a plurality of internal facet- |ike segnents.
I's Proceeding fromthe &5PE §EXEPRBed |ight fixture,
the object of the invention consists of further
developing a light fixture in accordance with the

pr eanbl The dmremitthob sethtéhatoi & lighthalibstiureb|fort dlluminating

{ | ill ' ti i, Nt jt { but i Th
vt PR ot L, 5 R 855 Bhbbedt 161 ey Mipncegote
accér@dild with e prebablel £8 t18sg 1D the

characterizing portion, and is consequently
char act®eriight | pxe #adaacouﬁmewbtt( Hihe meaufiip of claim

1 1|£ ﬁﬁ%%éd’ F%‘% gﬁﬁdﬁcﬁi@- §[ ﬁe%ﬂ%n;ég{; axi %ﬁaahteil% ﬂ%d 2004 042

915tA&E. i nvention is thus essentlally 25 conprised in
providlag r.adi al ndercuts relative to_the center

| ongi t (v & okt £ixture bag;a ¥RFlenEqk ek has numercus
facéﬁiifﬁé(ﬁedﬂantslinrQﬁheihﬁéﬁfbfneniaéﬁ selaRtt H6E' a surface

that there are undercut or
that is inwardly concavely arcuate and that can have a spherical,

cylindrical, or nonspherical basic shape.

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

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 intemsity distribution.

The invention attaing this cbject with the features of
claim 1, in particular with those in the characterizing portion,
and is comsequently characterized in that radial undercuts (EL, HM,
HN) relative to the center longitudinal axis are provided in at
least some of the segments.

The principle of the invention is thus essentially
comprised in providing radial undercuts relative to the center
longitudinal axis. This means that the inside of the reflector or
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regions at | east between individual segnents. View ng
the reflector elenent along its center |ongitudina
axis, that is, viewed along the center |ongitudina
axis inside the reflector, it s is not possible to see
the undercuts or dead spaces. These are true radia
undercuts. These radial undercuts enable a particul ar
shape, curvature, arching, or positioning of the
segnents. For instance, cylindrical segnments can be
positioned in a particular manner in io order to thus
enable a particularly uniformillumnation intensity
distribution, or an illumnnation intensity
distribution that is oriented at a certain solid
angl e. The radial undercuts can be especially

re Q30i3n€ V20 WHERACBLCH! LIKE | Gitlre it or dead
used, for Instance n spﬁerlca or nonspherica

regiogie mits lembh bayweencinditvideal csgkegmerntss s atieatimgg the

i fferent cross-sections of the _se nts. .The
refiRRIRE G2 BRE P AOREnIEF <SRt eh kPO TRk RRhS o iRt 1s.
vidwid iRy ithedcbh8l: 1bxhiteaihdl £Als MhmaANY Wy edflBctor, it
an entirel freely selectable manner. in particular,

is |nompassdblecbof pem the wodergues soxrdead mpanes ki fjese are
e p_now be radi ated passing relatively
tr%*%?Eﬁf% the ggggsbf the reflector. if the |ight

fi xt ur e Theseoraditdl ounlBecaes| éngblé M pardiianar ishape,
this manner _ ,side walls of a_ building space can be

CURTA R a PEFRARE - uBRaPASLthening oof | the | Fegmentsy yFor instance,
cyIIﬂﬁfyb%ﬁl$eaﬁ§n€sr§££eﬁég?gs I%Sﬁ%% A AlgNPiR1 P Wanner in

advant ageously the refle r e of “swage
oxrdax fion kausTepabie af parthcnlarky unifoon ildlvnation intensity

I el ement fers nunper of, advantages.. .On
a1defuita®, "oRBR 1R LbRE APt Pitefes & P GIiR R, ehar 1
oriunteds kS aCc ebrbains8dli@Nahfe. The radial undercuts can be
especially advantageous even when non-cylindrical segments are

used, for instance when spherical or nonspherical segments with any
curvature radii are used along different cross-sections of the
gegmants.

The inventive teaching enables a special inner shape of a
reflector in a light fixture that can be configured in an entirely
freely selectable manner. In particular, light radiated from the
light source and striking the reflector can now be radiated passing
relatively close to the edge of the reflector. If the light
fixture is mounted on the ceiling, for instance, in this manner
side walls of a building space can be illuminated far upward.

The inventive light fixture preferably has a reflector
made of aluminum, More advantageously the reflector is made of
swaged aluminum. The use of aluminum ag a materlal for the
reflector element offers a number of advantages. On the one hand
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ot her hand, alum numoffers a particularly

hi gh- quallty surface, in particular in terns of |ight
engi neering, having a highly efficient reflecting
surface. Moreover, the reflector elenent can be s

pr oduced inexpensively and is very light. On the other
hand, an inventive |light fixture cannot be produced
usi ng conventional steps since, due to the inventively
arranged radi al undercuts, it cannot be renpved from
the die axially. An inventive novel manufacturing

met hod and an inventive so novel tool and the are
needed. This is described later. The fornul ation
according to which the reflector has a center

| ongi tudi nal axis relates in particular to nainly

I ctors. Rotational]
con%{t)%ég +¥t ect or S "'5r Z’il“ﬁ'&?epfﬂﬁP“ﬁ?E PR PR Stped. On the

otheyt handnahiqmﬁ;ammfﬂaaﬂ d padoeh1kPeyCRIYRquality surface, in
axis in ternms of their basic shape, that

dj I
p,rkgcﬁﬁu nﬁ% exps ok liahl, eondpeering. bhaving apelohly efficient
refab8eing O] | WacdTWRIY,| ¢ab %ﬁgeéﬁgﬂegiém&h? can be

arranged about the centér longitudrnal axls
profysed olrexpensivelsy mmdt disc deryabaight. There is aI so a

center &3 | naI axis of i reflector. 20 in
reflectorqﬁuafh gveptive ight. giggqqg1cannot be
pro&aeemtmlﬂw ddtﬁrdﬁfic%lo et@pks alﬂé& e&ﬁ?“@é {E€ U ARentively

ex.of the reflector to its light outlet aperture 1Is
arrg ’F?%oml‘ﬁ'é"céﬂdércqtﬁwgliﬂ;uemptahesrm £xciuh ciftendie

R e e L R—

the xs invention ra

novelskeok sl ciiet e segdedl.s Thiai iseaeﬁ&mbai 1008,
one se Jn t arrangaaancloser to one edge of

t he ref S t s B5€ SrtBV€P*%$st¥ﬁ1r°§¥°Ct°r has a
cenwr dopgl el abdial relateblHOfaft D6Ead d M 13ASX,

rotatf%nally symmetrical reflectors. Rotationally symmetrical
reflectors are those that are arranged rotationally symmetrical
about the center longitudinal axis in terms of their basic shape,
that is, in terms of their cup shape. The basic shape is also
rotationally symmetrical when segments are arranged about the
center longitudinal axis in a non-rotationally symmetrical manner.

There is also a center longitudinal axis of a reflector
in a reflector having for example a square cross-section.
Essentlally the reflector axis that extends from an apex of the
reflector to its light outlet aperture is called the center
longltudinal axis of the reflector.

The formulation according to which in accordance with the
invention radial undercuts are provided in at least some of the
segments signifies that at least one segment that is arranged

closer to one edge of the reflector projects beyond or overlaps an
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over |l apping or projecting region being concave. Wen
viewed along the center longitudinal axis fromthe
light outlet apertures of the reflector to the apex
this radial overlapping region fornms a dead s space or
shadow space. The inventive light fixture illum nates
bui I ding surfaces or portions thereof or exterior
surfaces. In particular the inventive light fixture

provides illumnation, in particular especially
uniformillumnation, of floor surfaces and/or wall is
surfaces and/or ceiling surfaces of a building. Wen
the inventive |light fixture is nade as an exterior
light fixture, paths, lawns, and parking lots can
also be illum nated, for instance. The inventive
ad:laiqgalmﬂ: iaiaymane alusu is Ituni-emﬁﬂ cdgjisect o0 the apekanthe
i,ctures or ues, is it , in des a mainly
P13 BT RTOLOCT LAY cEasHor P A5G COPCATE: aWhaP Fhped along

thd Qi‘dn%&%on&h@&diﬁal s | @cdud 't H Al gRRS oAt 18RI aburturas of the

arabolic cross-section. Further advantageously,

re leqwr 5P the spexcthimpeadinl averdappings rﬁaaennﬁpm a dead
}lggghg¥ ggyetrlcal about its center
ongi t udr na

20 A light source can be arranged
|nS|de The £n§éntiiu 1i¢htcfﬂxﬁnré(ﬂllmm&hanes hutldlng surfaces
ht fixture, a HIT TC- CE | , anot he
QHSWEPQFe'?ﬁp‘H xhpricy SHRERG R vEPyPPFtéﬁﬁlﬁﬁ the
inwitiQe 13gRtUEPkiiYe s AP midali¥nd! 1hY paktlidiar

| anps can be arrange |nS|de the reflector.
espaeiadixguod Eoym bhlmimwp afs ﬂ@qmmﬁe@esnmmE wall

oAl plio bE R EIARE, Prt it i ARy ikt hy Laventive

1igmh9faﬁtnr§fisth&déeibeﬂﬁOQthfldﬁﬂﬂﬂthTﬂm&tuﬁbngphkis, lawns,

an&a | ow- vol tage hal ogen - 4 |anps can also be
mr jog 1058 FRR{ahER kerolllyminatacdy Sprsipsgygpce. The

inventive light fixture also illuminates objects, for instance

pictures or statues.

It includes a mainly cup-shaped curved reflector, in
particular a parabola reflector, that is, a reflector that has a
mainly parabolic cross-section. Further advantageocusly, in terms
of its basic shape the reflector is made mainly rotationally
symmetrical about its center longitudinal axis.

A light source can bhe arranged inside the reflector. It
can be for instance a HIT light fixture, e.g. a HIT-TC-CE lamp, or
another halogen metal vapor lamp, or alternatively it can be one or
a plurality of LEDe. Also, a plurality of HIT lamps can be
arranged inside the reflector. Advantageously, only one lamp is
ingerted into the inside of the reflector through an opening in the
reflector, in particular through an opening placed in the apex of
the reflector. In addition to using HIT lamps, low-voltage halogen
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emtter. Preferably in particular mainly point sources
of light are used, i.e. those light emtter that emt
the light froma particularly small volune. 5 A
plurality of facet-like segnments are arranged on the
interior of the reflector. The interior of the
reflector can be conpletely filled with facet-1ike
segnents or can be only partially filled with
segnents, i.e. along certain partial regions. For
instance, it is conceivable that only one
circunferential angle of 10 e.g. 900, that is, a
segnent that is one quarter of a circle, is filled
with facet-1ike segnents, and the other three-quarters
of the reflector is mainly snooth. Each segnent has a

lamps!l deiif Q1A be? bmpe wakd,.t
| east sone of ?ﬁg ?g%ﬁén?grhgggtaéégf ecti g §UFP& §&16 light

emitter ., iBrefexpbilydlncphrbicutas hanbtnly el nte anmricest of light

the $e nts.are i de a body that _ori_ginate
are % sgelgﬁ 0 3?38081@‘@4 ﬂmg§F¥ﬁd?lP%%I°’H5d %- ne from a
paripbrdlaatllyasmalli ¢stibak . Cyl i nder. Alternatlvely, at

| east sonme of the segnents have a reflecting surface

havi ng *aPdgraiisy| ofr fheﬁtphtke ceégnmdisc esfenperadged on the
inté%léi'B&a@ﬁetgaflgg€o§egn¥€ in § rovg?%gmgéﬁggfggﬁr can be

hat ori gi nates I ona
conplatelor fdlﬂ.eﬂaw1bhafaeét+pslae deediert DAY debel Snly partially

£i11 %% |fferen | ong dlfferent sectional planes.
ﬁ& FR&Pe BgPRep Prn r Pcableng eertain parbigl, Fegigres For
instaaite,adtbespeonbdedab e CERI: ?ﬂiﬁ“ﬁdéxﬂif%%QE%EE tIg?hangle of

cyl inder aX|s is the center |ongitudinal axis
e-9cA0°dthell igase Begyent that ipars (miartiesr efoa EArble, is

fil!&d'd@@ﬁrfhéegrfiﬁéagggmgngéICU| "¢ Cyliggrkgraa- o rters of

the reflector is mainly smooth.

Each segment has a surface that arches toward the inside.
Preferably at least some of the segments have a reflecting surface
with a cylindrical basic shape. This means that the segments are
provided by a body that originates as a sectiomal body of a
cylindrical body, in particular a circular cylinder.

Alternatively, at least some of the segments have a
reflecting surface having a spherical or nonspherical basic shape.
This means that the segments are provided by a body that originates
as a sectional body of a spherical body or a rotational ellipsoid
or a body that is arced differently along different sectiomal
planes.

If there are cylindrical segments, ome cylinder exis can
be provided in each cylindrical gegment. The cylinder axis is the
center longitudinal axis for the cylindrical base body or is
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The reflecting surface of the segnent is that surface
section of the segnent that contributes to the
reflection of light s beans that are emtted fromthe
light source. in a cylindrical segnent, the reflecting
surface is arced around the center |ongitudinal axis
of the cylindrical basic body. In the context of this
pat ent application, each axis that nine parallel to
the center longitudinal axis of the cylindrical to
segnent is ternmed a cylinder axis of the cylindrica
segnent. A plurality of cylindrical segnents are
advant ageously arranged between the apex of the
reflector and a free edge of the reflector. These
cylindrical segnents can be arranged i mmedi ately

pazall ale theyetoanokheh, cybiindert ¥ prafermblyae clrcular

#{ﬁﬁ&ltlo into one is another, e.g. in a step-like
4 sawtooth manner. It is also possible

for two s radlbetingCBiPPaSe { OF DEnSdeindRt I@O¢RAL surface
apart from one another, there being between the

“%qulhd?ﬁ &&ve ssg@mBht §hPﬁaF°BFEﬂa'|"F%g"éd themefleskioneof light
t “&‘H 1
g ?f%;ﬂé:n?; n%&fl% ngrl ca gﬁéﬁé Z%ﬁ'&éﬁg |nve\r/1\lltc|y\f/leﬁdrical
segmayii, fuhdtnailebhéngybunﬂacaaiesasmeﬂ sacbuaadt Ao geinger
ed _at anaut t hat angle that is
Lok Sl suds B8 Ehe Bohfantidoy iDanfl B 02 e

reflect am th"éh@:oﬁ‘tlakﬁdbfc&hiﬁeﬂﬁ&@ L dduticl,” ¥aghldaxis that
such that their cylinder axis intersects the center

rume)r:gqatq}diqialtc'akhg sﬁnt:ns leppbeudingl anlshefdhe cylindrical

Be@&lﬁ: :'STE: (;%n ggh'?' Hg'l na xgé}' B?H‘? ?@%ct@ 'oment.
a_dvant agnemls:lr;masr! ef cRlindbicabeséinhiditscnires egfivenitageously
bt e e o588 LLOTLLDPASBEY Bla f e otge of cne
refVédt¥¥ ] Cahese cylindrical segments can be arranged immediately
adjacent one another, and in this manner can trangition into one
another, e.g. in a step-like manner or in a sawtooth manner. It is
also possible for two cylindrical segments to be arranged spaced
apart from one another, there being between the cylindrical
segments that are arranged apart from one another a flat or smooth
surface or a gegment with a dlfferent, non-cylindrical arch.

In the inventive light fixture, the cylinder axes are
advantageously oriented at an acute angle, that is, an angle that
is8 less than 90°, to the center longitudinal axis of the reflector.
The cylindrical segments are thus arranged such that their cylinder
axig intersects the center longitudinal axis of the reflector at an
acute angle. The orientation of the cylinder axes relative to the

center longitudinal axes of the reflector advantageously varies in
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segnent. The region of the segnent with which the
segnment is s connected to the reflector is called the
connecting region of the segnent. It can be the head
region of the cylindrical segnent, for instance, that
is, the region of the cylindrical segnment that is
adj acent the apex of the reflector, or alternatively a
| ateral region of the cylindrical segnent. The.
connecting region of a 10 segnent is preferably that
~region of a segnent that is adjacent the reflector. A
tangent can be placed on the exterior of the
reflector in each connecting region of a segnent. The
outside face of the reflector is understood to be the
face of the reflector that faces away fromthe
the'&ﬁf&eﬂtt seﬁm@ﬁﬁunﬁgtﬁhét lf]f dP&% tf?sh difefe FromS thBCapex of
reflector is not structure e reflector has
the gréflextorsry thin wal | thICkneSS If the exterior

o an’ Anernerying; pedtet|£8; ptariddl 4 jedch %ﬁﬁ'in%%im
segﬂﬁﬁﬁeW&&Q&CoﬁhEHS eégﬁéﬁt rf 1€ Gitiich Ahed Hdigment is

deviation is preferably forned between the 20 t%maent
cow%é%whme‘eﬂam:gro#stﬁelhg@o%hﬁt pg of the
| e y gmen
varl es Wi %ﬁ# %te %g gﬁée Eé?%e%ét s r?'eq{r#igcn ?ﬁe & for
insﬁnﬁa@a,OftHdtB ire6f ket pogibupoOLSERE dyiimﬁrdd]y sdgmmnt that is
%%éndrlcal segnents are_ arranged and oriented su& 1
adja the eoee B, fhe EPS%QCE@Eu% allerpaty iy (e latera

reqisﬁlcﬂctme éfmntaeaaa&u%aﬁlanél defpe tEMndct fdif region of a

surf aces, the cylinder that contribute to optica
segmenttis Prefeiodiyi &haar reghPrNPE e serdmariatthate g @djacent the

ref &9&}/ go '}?h a%liegl%te (%Pﬁr b&hﬁi?ggxl eéhé r&mé{kreozb Q:)sf the

ape of manner a reflecto
reﬂ\ed:tnmmneléuqn icoanebgding shghen ofna bmegmertat edﬂieoroutside face
of tl;]es tgen leecb or S:’llsn%n%.ezrr'gltgo% gar abotl:llag aéal. eaé ets.jhe raflactor that
faces away from the inside. It is assumed that the outside face of
the reflector 1s not structured and that the reflector has only a
very thin wall thickness. If the exterlor of the reflector is
structured, the tangent is applied to an imaginary curve, e.g. to a
parabola, that defines the baglc shape of the reflector.

An angle of deviation is preferably formed between the
tangent and the cylinder axls of the assoclated segment. This
angle of deviation is preferably an acute angle and varies with the
distance between the segment and the apex of the reflector.

Expressed differently, the cylindrical segments are
arranged and oriented such that, when viewing a c¢ross-section
through the reflector, the longitudinal sides, that is the

surfaces, of the cylinder that comtribute to optical light
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s reflector and by appropriately positioning the
cylindrical facets. This enablee for instance a snal
structural shape for the reflector conpared to a
reflector with an elliptical cross-section and
correspondi ngly enables the design of a |ight fixture
having only a shallow installation depth. to On the
other hand, an illum nation intensity-distribution
that is nearly anything desired is generated by
positioning the cylindrical facets in accordance wth
the inventive teaching using radial undercuts. For
instance, it is possible for an illum nation
intensity distribution to be attained inside a given
light field is that is conpletely uniform

aasfebei AR AVE | det ddlad Wfild Salle. 4300 okl pOlYondl eucture

un1na |ng oors an
thabudediates ofxom ttime S:bdhidl\laﬂﬂapba&fb ehpafbf TodkeoT Y
uni forni illum nated. This is attained in that

is ref | ERtehig memmoae%%%awﬁthz@nmum@ﬂl q»asic shape
canf Beelfivhtda LY |iﬂ’§¥d|:f}.fﬂu by Yeliagt hnﬂaﬂﬁ% aﬁfraﬁgfpéfﬁy arced

Eartlcularly uni form i m nation I ntens
refleatorand by qnnrqnniqhedwu@DSdnioﬁihnhthe ¢y;ﬁﬂd£ica1 facets.

| s._are spre rikj
Thiﬁ P?%‘é?.g%a y J'a’:"r'sce & £ F%EI"' ?‘I’f’é the
refﬂleetof cotpakd QR o AETRISEIH WA LEi aﬁeéﬁmp@m&ﬁscmss-section
devi ation as makes it possible to influence the

and; forrespondipgly snakles dahﬁ Gesdenonfi & lightcEixture having

onl$Pa0Shal IHE @Ald: q eptidercuts - 8 makes it
possi bl e to radi at I| |n particul ar even in very

hi gh r%mheeg:m hﬁn@.admaritl&gnﬁnatamas:ugmtpfdistribution
enaf L4 AAEL L3S e s oA S i Lk e
cylindtheaBficets e dcidreinte 9ithl e8e UPNPESL P teaching using
radial undercuts. For instance, it is possible for an illumination
intensity digtribution to be attained inside a given light field
that is completely uniform. Alternatively, in the case of using
the light fixture for illuminating floors and side walls, e.g. of a
building room, the side wall can be particularly uniformly
illuminated. This is attained in that light is reflected to an
upper side wall,

The use of facets with a cylindrical, reflecting surface
enables particularly uniform illumination intensity distribution
and the production of “white light," since beam bundles are spread -
by striking the cylindrically arced surface. At the same time, the
use of cylindrical segments with different angles of deviation
makee it possible to influence the illumination intemsity
distribution in the desired manner. The arrangement of undercuts
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downward defl ection of sone light. The ternms "upward"
and "downward" refer to a ceiling arrangenent of the
reflector and relate to a cross-sectional view of the
reflector. Expressed differently, using the different
angl es of deviation, light can be 10 deflected in a
desired manner into the segnents at desired angles
with respect to the center longitudinal axis of the
reflector. Thus the illum nation intensity

di stribution varies especially advantageously in the
desired manner. The size of the undercuts, that is for
i nstance also the is anmount of radial overlap, but

al so the height of the undercut relative to the
center |ongitudinal axis, can vary. Thus, the size of

sk B} 20 AR R kR PR ST vesy acn

roomtegiohBat is, precisely, in a direction along the
basi c shape of the reflector 20 between the edge and
apex oFbehedyantagecns angangement) eﬁgcxlée#:ahﬁal ofacets such

thatS ¢8ECRh§1e THE ?§¢ié¥iéﬂ14d¥fégawﬁgﬂ?EgHtﬁigggfagé &%Ftance from

t he desired umnation intensity distribution
the |99mnbetprbhle|m:: | arh'a)m{i@@tmrt Ianabmaheupward and
adv néeﬁg enbo |nent nvention,

h
aownfgy 458 ot THghey | gl Eaim o vppudlay ang

domﬁﬁd&dﬁatéfﬁraﬁoDQ'&EliiﬁH“&ﬁiHﬂd&ﬁéﬂt‘oE tﬁ&'*aﬁﬂ%éﬁox and
light froma very small volunme. Metal-vapor hal ogen

relqt&nﬁ@ apgcyosg-seatimmadr viewwf Ghe zefiegtorow Bupresged

I 0
1= 88080, Qe Glo MO NRER o SerbILBEC sane con be
defleicked| ﬁ.ttya odekigdsu wmrderinto ahy eepmehtki ght deaitédrangles

wiesS0ee3, BS, b SRR, Dkl ot oo Dy HEbL S5k Bhcror.
Phus &hbhEliﬁﬁﬂhaﬁlbﬁﬂlﬂﬁaﬂéltffﬁidﬂﬁﬂyhtzgﬁ $ak08g088pecially
advantageously in the Aesired mammer. . o) 'llummnation

The size of the undercuts, that is for instance also the
amount of radial overlap, but also the height of the undercut
relative to the center longitudinal axis, can vary. Thus, the size
of the undercut can vary both angularly of the reflector and also
in the direction of the center longitudinal axis, that is,
precisely, in a direction along the basic shape of the reflector
between the edge and apex of the reflector, that is, along a column
of segments. The variation in the undercuts depends on the desired
illumination intensity distribution that is to be produced.

In accordance with another advantageous embodiment of the
invention, light source is a point. This is & light source that is
made mainly as point light sources, l.e. only emits light from a
very small voluma. Metal-vapor halogen lamps, e.g. a HIT-TC-CE
lamp, QT lamps as low-voltage halogen lamps, or at least one LED
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intensity distribution that can be determined in
advance, and on the other hand it enables high Iight
current. In accordance w th anot her advantageous
enbodi nent of the invention, the reflector has a
mai nl y parabolic cross-section. The to reflector is
consequently nade as a parabolic reflector. It is
advant ageously mainly rotationally symetrical in
terms of its basic shape. This nmeans that, w thout
taking into account any non- symretrically arranged
segnents, the cup shape of the reflector is forned by
a body that is mainly rotationally symetrical about
the is center longitudinal axis of the reflector. The
reflector consequently advantageously has a mainly

i I ' et aperture. e reflector_is
Lax) b2 Bhveh@ilhe i il Aokl G ght® goitc88 | Ol mfuratyy a
plm@b ﬂ.tapofhk:]lc.éhiﬁeaﬁ@ﬁh :Dfo:fc hee gﬂ;}dﬁﬁl emth Qﬂ.gﬁQ][ ehitt & (dan also be
apart e, housin or the light 20 fixture
m&%‘&?&r iﬁytgef%&i’é?ﬁ F ;Fg}ﬁq{efal.egfoa’-sereﬁprwlx sar the focal
poinitgBE tﬁbxiéffbéébfidﬁﬂﬂﬂ'Eiéﬂfﬁédlgggiﬂﬁ_g@“@h#g?éflector. Oon

the free edge of the reflector can'termnate
the gaesheed; | this wakes moamdblieng pestizotariy illumination

a ne .advant ageous, enbodi nent of .t he as
1t BEE0ED R e LA IR SRR Seteraloninin, aovalics. and on
theabthgrahand. 14\ edabdlds Mgh NAGHY cakiaggement of
segnents about the center |ongitudinal axis of the

refl ect BB af¢oxdancs st angthen advgatiageous| empodiment of the
inv&ﬁiibﬁ,'ﬂﬁgrréiﬂééﬂai‘ﬂgé:Q?n%ggésg§§%ab%?2?r8¥QSs£§e lion. The

| east some of the rows, can hé” segnent S
refipgtoys fangeneenientivonpde s aupheabolial rafléctaf. It is

eaviHEal B LA Lors e et fork UEal P18 €302 ISP 1co
basinnshape f ariel O fmddits tH=tGCAthout taking into account any non-
symmetrically arranged segments, the cup shape of the reflector is
formed by a body that is mainly rotationally gymmetrical about the
center longitudinal axis of the reflector.

The reflactor comnseguently advantageously has a mainly
circular light outlet aperture. The reflector is attached to the
light fixture, it being possible to overlap the free edge of the
reflector for instance by a part of the housing for the light
fixture and/or by a fastening means, e.g. & screw. If the light
fixture is a ceiling can light or downlight, the free edge of the
reflector can terminate for instance flush with the ceiling
surface.

In accordance with one advantageous embodiment of the
invention, the curvature radii of the segments vary along a row. A
row is a circular arrangement of segmentg about the center
longitudinal axis of the reflector. If the segments are arranged
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When using rotationally symretrical reflectors and
mai nly point light sources, the curvature radii of
the segnments along a row can produce illum nation
intensity distributions that deviate froma
rotational symetry. For instance, mainly oval
illTumnation io intensity distributions can be
generated that are particularly suitable for instance
for illum nating parking regions or for using the
light fixture as a scul pture spot, i.e. for
illumnating sculptures or simlar objects. The |ight
fixture can al so be arranged directly on a is ceiling
of a building and nade as a downlight. Alternatively,
the light fixture can be affixed to a ceiling of a
aloByi tHé NEnt DEEN i dd¥d IRiFifakteV b® €BBAVEEDECESE] Sthd kRAfN or at
of the two above-descri bed applications t he l'i ght
leapr,sope ofithe xawWshacan be cdgped.of I§ thecsegpantmane

arrg.#bé%'&glf oﬁgﬁi %{i s g-%ﬁil:l.ﬁl.t ggqigg&f’ N9l df‘négelroosrurface of

a room a roonm an

theseeflocﬂ:@i- acHd amiws mmf &G.Goabﬁtbﬁdbﬁnijfl aciowd egl, the
curyature radii _of the se vary along a row for

cirpymferentiat pagia &Ft gnrEpve| of mesfilestor.

the | Nnngkes WdRLL ﬁtétﬁ%ﬁh&é&i%ﬁehf‘ %il.lfgf Cfﬁaﬁr:s and mainly

cylindrical facets that us an
D°1BFhk19b%ngHNQ§sﬂ5hhe1dm;vneuuenragilhoﬁethmasémment# aiong a

o L85 feof 4 SRR 2 TP8hen P biperiogtlons Thae aeviare

fromua vadtaiel sl |symel:'k'_\r usm& saeﬁaabepoxsaiﬁpﬁl@ﬂapfulumnation
drical facets in the above-descri bed

he
inttaﬂa%%rd treirutdans, ges: &9 Faperatpdnthahcaxe qeartigularly
suiﬁ:ﬁbi?@ £é1 WRNaLRA Sﬁﬂ.—l qﬁl%%ﬂﬁ&egnk&ﬁy p?%&i&ﬂﬁ Yl Yor using

uni form manner SO0 ver
thanbhﬂhbt%ixtnmﬂlqp:a.iwmﬁwtureabpotLuﬁleatf@m iThenisideing

scufbé&r&g ué :I.m:lsfl.aq:en rjaatc %.I :

The light fixture can also be arranged directly on a

celling of =& building and made as a downlight. Altermatively, the
light fixture can be affixed to a celling of a building room
indirectly via conductor rails. In each of the two above-described
applications the light fixture can illuminate the region of a side
wall of a building room and simultaneously the region of a floor of
a room. If only a side wall of a room and a section of a floor
surface are to be illuminated, the curvature radii of the segments
vary along & row for instance such that e.g. a gquarter circle
segment of the inner surface of the reflector is f£filled with
cylindrical facets that have a first radius and the other segments
in the remaining three-quarters of a circle, corresponding to about
& 270° clrcumferential region of the reflector, are filled with

other curvature radii.
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such a light fixture. A conparable light fixture can
al so be made for illumnating two opposing side wall
regions of a building room e.g. a longitudinally
extended corridor, regions of the floor being 10

il lum nated sinmultaneously. in such an enbodi nent, the
entire inner surface of the reflector is divided into
four segnents so that there is a dual plane symetry
of the reflector, specifically symetry to two pl anes
that pass through the center longitudinal axis of the
refl ector and that are perpendicul ar to one anot her
and is that intersect at the center |ongitudinal axis
of the reflector. |In accordance wth another

enbodi nent of the invention, the curvature radii of

the segy@Ig s%i’e%iﬁ@.nﬁbémi:iahi?ﬂﬁ GF IOWé IS iYd1Y facets in
uniformillumnation intensity distributions can be

the mq%jﬁﬂq ugrerncinciecelvennisrantind rswione the side
wa.li nl\./c?rﬁé ‘1&3113.91.:'%%%0' ! &”E{lenm ﬁéé%l fsi?ragl &y%rticulaﬁ‘ly uniform

symetrica umnation in ions t
manhqweumﬂnﬂhniwmuunfhanuphlIoﬂanallom ndnfrundqionally

di styi hutj.qn illu ds
evmisfidnt dIimminasonn SnLBBRLRY LS UG 1L pgmprated 1n
such 08 STt éﬂ% colum. A columm is an arrangenent of
segnents 25 that are arranged al ong an identica

ci r cunfiereamEioxiabdeqg Ld ghiid Edsbure beancelee Hee a\peie dear

e of the refl.ecto ther he .c ture
1130l { 55 TS BocntBe’ B1aE iy radfilE of IF KA Foom,
e.gkeptlagridviinaldye ettt eafedhabriidoh] Bégidng B ¥loor being
dlstrlbutlon |s desired. For instance, a relatively

illyminaypd jsigwltanenms)ve adia: euch| apheubediment, the entire
innét LAIFElde e/ tieq WelrS eBEBRd 4 b &!i]&m&& ats gga?% Segments so

attal ned by changing the curvature ra
that cghexs slaileodpad ©dlamen symmetxy of the reflector, specifically
symmetry to two planes that pags through the center longitudinal
axis of the reflector and that are perpendicular to one another and
that intersect at the center longitudinal axis of the reflector.

In accordance with another embodiment of the invention,
the curvature radii of the segments are constant along a row.
Especially uniform illumination intemsity distributions can be
produced in particular with such an embodiment of the invention,
especially mainly rotationally symmetrical illumination intensity
distributions that have a nearly constant lllumination intensity
distribution along the illuminated surface.

The curvature radii of the segments can vary or remaln
constant along &2 column, A colum 1is an arrangement of segments
that are arranged along an identical circumferential angle,
adjacent between the apex and the free adge of tha reflactor.
Whether the curvature radil of the segments vary along a colummn or

- 12 -
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i n accordance with one advant ageous enbodi nent of the
i nvention, segnents, in particular cylindrica
segnents, extend along a partial region of the inner
surface of the reflector or along a plurality of
partial regions of the inner surface of the 10
reflector. Thus for instance just a quarter circle
segnent of for instance about 90 of the inner surface
of the reflector can be filled with cylindrica
segnents, while the other three-quarters of the
circle (270) of the reflector is mainly snooth. Thus a
reflector with an illumnation intensity distribution
that deviates Is fromthat of a facetless reflector in
the desired manner can for instance be produced wth

are'ﬁﬁﬁt(HaﬂﬂﬁiﬁktHepéhhﬁrBﬁtﬁﬁﬁtyiliaﬁi?éfwﬁﬂ [rii3%yOf
wi th cyl i ndrical

the refl ector can also be filled and
di sty iptdane diec flesdredonsBher inatanegnemtxelatibielat natroy, i.e.

o r | TCUK ntial angle, of the reflectqr. can b
cioftiy SHatatdd TIghe bble BR0atePimatlrdfy o Ge¥ee B0l 1a0me
conei can e ativniinledabyl ehahglihg thefl tetvdtufd rdiids [dfedhe

or nonspherical segnments. Finally, the

Wi t h ﬁﬁfﬂcw
Segu ALORE @ MMyl ar the cylindrical segments, can

al so exif Rt -aagean i i %@: %ﬁﬁuen

refl ector. g? in ggcg?g%négemﬁ§ﬁ£%%%#%%@§e 0 |rrent 8F the
inventidnmy eegments,t e pagktcolateceybindmd owl | egpuiants, extend

at cyli.,ndrical, se ngs that are_arranged near__the
°1°+*P 3 P@é‘gte‘% T &°Pe?'?§t-ilsr iﬁ'&% purfRce £ e reflector or
alofip\d Plivdalifks) ofcpaRBigl!l Pagishs Sf M endethidd sddiace of the

ex. Wth such an arrangenent it is possible to
refleghornt Fhussfoxi Arpfapgegdustnouunanier gincle segment of for

snatelay R ¥ O UHEunbof, sLELELL LIS BN, i be
fil%ﬁdzﬂiﬂhNFYIindﬂibaareébhbnﬁbnaﬁhﬂla the other three-guarters of
the circle (270°) of the reflector is mainly smooth. Thus a
reflector with an illumination intensity distribution that deviates
from that of a facetless reflector in the desired manner cam for
instance be produced with less complexity. Alternatively, the
inner surface of the reflector can alsc be filled with cylindrical
and with spherical or nonspherical segments combined. Thus a first
circumferential angle of the reflector can be filled with
eylindrical facets and another circumferential angle of the
reflector can be filled with spherical or nonspherical segments.

Finelly, the segments, in particular the cylindrical
segments, can also extend along an entire inner surface of the
reflector.

In accordance with another embodiment of the iavention,
the angle of deviation varies such that cylindrical segments that

are arranged near the free edge of the reflector have larger angles
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In accordance with the invention, the segnents have at
| east partially radial undercuts. This neans that at

| east two adjacent segnments arranged al ong a col um,
that is in the axial direction, are made such that
when viewed in the axial direction to there is an
overlap. This enables particularly advantageous
positioning, in particular of the cylindrical facets,
such that sone light that is emtted by the |ight
source is emtted passing very near the free edge of
the reflector. For instance, if the light fixture is
bei ng used for a downlight that is intended to is al so
illTumnate the side walls of a room even very high
side wall regions can also be illum nated.

Par t,i | ar advant ageousl the refl ector havi t he
of iiieftol Hiad HEMANL thole dfR ArrarGeopeE ERE, spex. wicn
sudl @l aettangénagt Al Es PoEE IBIE S relfllect RASSEPLEiIADIY large

the first time to 20 attain an undercut arrangenment by
amqynt, fs dilghb| xelabkvrly Lammuiiwandyolis e . THelatively far upward

. l.ca C : ranged,al n
tn & CRIIEG"er OA0BET, P Ml Yhel (UL SL0) RDPof! Bbutbng of o side
waldx mged illaminattedapex to the edge. Segnents of two

rows that are spaced QPart 25 from.one anot her can
have a GPr BRRPESERTS arlth e JeveBELonc the BRemERES Bave at

ledBY fRY¥ELALELALE8I4D Wnd@tlnd: | N RGO LEARES thiak! B! N8ast two
Breanble toclaim35. - 14 One nethod is known for

ad PREuantef arcanged| akang & srolumn,| thetf igt dpethe axial
ai{é&%ﬁ Shapt h&@e ”%}{fﬁ% '%M& i g'g” égza'i;ﬂe"%%@é%t direction

nown from applic ove-descri rman
thexepliisc ani omeriap pr orhitbs ngnabIex gisat iceflllaedvondirantagecus

DOBé-lrtgggaﬁ. ﬂé;ﬁgggé{gﬁwgﬁs Ztl(vl{]qg) micﬁflt %LctEtri]:es, such that
some light that is emitted by the light source is emitted passing
very near the free edge of the reflector. For instance, if the
light fixture ls being used for a dowanlight that is intended to
also illuminate the side walls of a room, even very high side wall
regions can also be illuminated.

Particularly adveantageously, the reflector having the
cylindrical segmentg ig an aluminum reflector that is produced
using a pressing process. It is possible for the first time to
attain an undercut arrangement by using suitable inventive, novel
tools.

The cylin@rical segments can be arranged along annular
rows that run angularly and along radial columng that extend from
the apex to the edge. Segments of two rows that are spaced apart
from one another can have a circumferential angle offset.

The invention moreover relates to a method in accordance

with the preamble to claim 35.
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cup shape with a plurality of facet-like segnments on
its interior. Starting with the nethod for the prior
art, the object of the invention is conprised in
providing a method with which a reflector can be
produced, with which reflector an inproved io
variation in the illumnation intensity distribution
can be attained. The invention attains this object
with the features of claim35 and is consequently
characterized by the steps: a) providing a starting
mat eri al workpiece, in particular is an alum num

di sk; b) exerting a relative force between the

wor kpi ece and a nale die, the nale die having radia
projections for producing under cut s betmeen adj acent

segment Puﬁﬁ a_radi al
rmverren?ﬂéo sectl ons or par(‘f} Ero& nﬁ?gfi??] or element for
a u.nhiat fisture tHrem af Ise;m&ngl aseakiah a@eﬂﬁwﬁt hern particular

éflece that t roj.ecti ons are noved out of the
FROWR {EF (AP %Foﬁm?rg Qnﬂsazﬁlaﬁdnﬁemtpe#e%@mi@tion is
profiticig| fifatdtdd rdta ectbeelth &heaERh1 SR a%ﬁpv\img a

the male diefromthe reflector el enent.
pregsing imathosd. A tieny Shei Pe'enﬁ-hamsh@@n'pth‘.sedreﬂector has a

Ly A pr R —

| east tSteatdmigs wilkh thanmBehodlBor dtBe| HEESK rﬁl-@,t it object of
tp on nother while the male die of the prior art

the BRVrIRyIE rosordeed; éanFP"i‘aﬁ’élgaafm%d tyien which a
ref béc kit U:Iﬁz \M%S pr%ﬁﬁbbﬁd Qeht ﬁh?éﬁ CLL P e f0S ?L%eﬁéﬁ%égd

stanmped inside the reflector ment to produ
variption i the dddumdnpkdpn, intehsity dfstriloutiom can be
attdBidpd a particular facet structure that has radia

The invention attains this object with the features of
claim 35 and is comsequently characterized by the steps:

a) providing a starting material workpiece, in particular
an aluminum disk;

b) exerting a relative force between the workpiece and a
male die, the male die having radial projections for producing
undercuts between adjacent segments in the workpiece;

¢) performing a radial movement of sections or parts or
the male die relative to the reflector element shaped from the
workpiece so that the projections are moved out of the undercuts;

d) performing an axial movement of the male die relative
to the reflector element for removing the male die from the
reflector element.

The principle of the inventive method is comprised
initially in that a particular die is prepared that can also be
called a male die. The male die has at least two parts that can be
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undercuts can be produced on the interior of the
reflector. However, the production of undercuts in
the refl ector poses significant problens during
renoving the die. Axial novenent is prevented due to
the overlap of every at |east two adjacent 10 segnents
in the radial direction. Thus it is not possible to
renove the die with a nethod fromthe prior art. By
providing a nulti-part female the with the option of

di spl acing at | east one part of the fermale die
relative to another part of the fermale die, the

femal e-si de projections can be noved is out of the
reflector-side undercuts after the pressing process
has been perforned. Then axial novenent of the female

ééf%déﬁ'ygiﬁigb et%L%ﬁfé £ﬁ££ect g&?W%eLgﬁga die of the priox

rnative can a
artsoms @ )sinaﬂé whesiveél éta opa:c'an dwel i SeEmaded typeastvecture was

PRI B A BREBREPE  SHRCSRET TR (9 JPRRAS, 4o O ke

refSddifbrA elRnd| tBI fL6HGEHe 98 PEA B USype |dtztdtureC khdfe, with the
for instance a pressing head, for instance in the
in W%Mhpél PepaTEhguLas| GREPT (SEBICHURE thatRasTradial

und s’ S PecEriba, Bh EhalepPLELE 3% o pheTRetur.

€ axl a € pressure

Howeneaf) ahedgroluptfod of thdercubtdntd tHee mefilector poses
exterior surface of the reflector noves off. The -
siguificant problepssIpEARSEENRYINT SRR e 1 e mov movament is

prédelidd Bud T tHBIBYelNEpPEESEVELy [HO2ealite Hvﬁi’%@j‘a@:&nt
furthernore relates to a tool for producing a % .
| co

seguants dae dheuraddatcfiivection) enhms it d@@q!:am
resiovd U8 Yo MEnoRl Gkn8h LA EBYSRLIGH diy comPr sed

In provi
By providinq a multi-part female die with the option of

dieplacing at least one part of the female die relative to another
part of the female die, the female-side projections can be moved
out of the reflector-side undercuts after the pressing process has
been performed. Then axial movement of the female dle is possible
with the reflector held fast. Alternative, the female die can also
be held securely, and the reflector can be displaced relative
thereto.

Relative force is exerted between workpiece and female
die during the pressing process using a special pressing apparatus.
It can include for instance a pressing head, for instance in the
shape of a roller, and a plurality of lever arms. The relative
force during pressing preferably acts mainly in the axial
direction, the pressure tool being movable radially and in this

manner the entire exterior surface of the reflector moves off. The
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tool with which a reflector can be produced, which
refl ector can be designed variably in ternms of its
illTumnation intensity distribution. to The invention
attains this object with the features of claim 36.
The inventive tool includes a shaping surface that
functions as a male die part during the shaping
process and that has radial projections. Radial
projections are for attaining is undercuts on the
reflector. The nmale die includes at |east one

di spl aceable part that is radially displaceable
relative to at |east one other part. During the
shapi ng process, the tool provides a continuous
shapi ng surface that, once the reflector has been

rod IS M onsistent with the entire inner
Laég‘g EStBFan‘F%%; ugpsln Logathan Hith thenplfpipuy disk

unm)rmhrpeahburény@éigd structure. Once the pressure.
process has termnated, due to a radially inward

d|recteahelépvae%h%mtfummhﬁmunraﬁraﬂatedlsplacbablefor producing
I sible for the
» O LuplEndBid Slvid 1SefSitey femant A6 prgerdapes with

clafodi3ei.onal advantages of the |nvent|on are seen in the
ot her de endent clainms as well as with reference to
the fol FBRi pgdect 19f Ghis ingennicss i sewpaiped dp providing a

todﬂﬂ¥¥%hnﬁﬂi§ht§a£e é%!”@hﬂ:?ﬁ'B%odh #re%highcieil?étor can be

a schematic partl secti10 Vi €W O
degigped vaxiably in Ftt@mdl oof sits tmwmt&i:noﬁhyehbety
diéﬁ?!b%%tor of the light fixture fromthe prior art
rOX|nafer in the direction of arrow

The invention attaine this object with the features of
claim 36.

The inventive tool includes a shaping surface that
functions as a male die part during the shaping process and that
has radial projections. Radial projections are for attaining
undercuts on the reflector. The male die includes at least one
displaceable part that is radlally displaceable relative to at
least one other part. During the shaping process, the tool
provides a continuous shaping surface that, once the reflector hasg
been produced, is mainly congistent with the entire inmner surface
or interior of the reflector element with a geometrically inverted
structure.

Once the pressure process has terminated, due to a
radially inward directed displacement movement of the disgplaceable
part of the section, it is possible for the projections to move
radially out of the undercuts.

Additional advantages of the invention are seen in the
other dependent claims as well as with reference to the following
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Is. like FIG 1; FIG 2 is a schematic viewsimlar to

FIG 1 of a first enbodinment of an inventive |ight

fixture; is FIG 3 is an enlarged cross-sectional view

in accordance wth circled region Il in FIG 2; FIG

3a is anot her enbodinent of a reflector elenent of an

inventive lanp in a viewlike FIG 3, in enlarged

scale, the enbodinment of FIG 3a having spherica

segnents instead of the is cylindrical segnents

visible in FIG 3; FIG 4 is an enbodi nent of a

reflector for an inventive light fixture in

accordance with arrow IVin FIG 2 in a very

schematic view, FIG 4a is a second enbodi ment of a

reflector for an 20 inventive light fixture in a view

destinligtdont 6£Fh @lérafity &P dubciiaicht’s eRACIRPBNELSIm 3in the

reflector for an inventive light fixture in a view
figUNES-FIG 4, FIG 5 is another enbodi ment of a

refl ect fo jVvee, | bt ur

perspec?ir[ve %lg’g\raz@éﬁ%t% ﬂ&l& \'}’"ér léeﬁte:r"m g %ch’f 2

DrﬂQﬂﬂsrﬁlEigntofixmﬁiqﬁn fixture haV|ng the of FIG. 5
FIG 7 is a_fals

ol or r EpReskhiER (G i 98 i sheoROAPERGF I gE the liht

fix&h&brfbdhlﬁﬂetﬁﬁﬁoifﬁkd| doibdat@1h 1! Bhe 8irection of arrow
pr.oduces on a side wall i cated by the doubl e- headed

Ta 3iFenFIE. FiG 6, FIG 7a is aviewlike FIG 7 of the
i1 1um ng¢gon, ot Striout i hat ,a ht
fixture fromthe &Epgl%(#é‘mq:lt ¥ 1“r""lﬁwd g‘P&g’ﬂEetW ﬁga 1 of a first
enbodiisbnbnef yameivvartd ivd adeiht raetugkl;ect or on
FIG. 3 is an enlarged cross-sectional view in accordance
with circled region III in FIG. 2;

FIG. 3a is another embodiment of a reflector element of

~ an inventive lamp in a view like FIG. 3, in enlarged scale, the

embodiment of FIG. 3a having spherical segments instead of the
cylindrical segments visible in FIG. 3;

FIG. 4 is an embodiment of a reflector for an inventive
light fixture in accordance with arrow IV in FIG. 2 in a vexy
gschematic view;

FIG. 42 is a second embodiment of a reflector for am
inventive light fixture in a view similar to FIG. 4;

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

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

FIG. 6 i3 a very schematic view like FIG. 1 of a light
fixture having the of FIG. 5 and mounted in a ceiling;
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the wall indicated by the double arrowin FIG 6; FIG
8 is another enbodinent of a reflector for an to
inventive light fixture, showmn as in FIG 5; FIG 9 is
a schematic view illustrating as an exanple the paths
light beans in a viewsimlar to FIG 6 for a |ight
fixture having a reflector like FIG-8; FIG 10 shows
the illumnation intensity distribution on is a floor
that can be attained with a light fixture like FIG 09;
FIG 11 shows anot her enbodi nent of a reflector for an
inventive light fixture in aviewlike FIG 8; FIG 12
shows the light distribution curves for a |ight
fixture having a reflector like FIG 11 in a polar
view along two 20 nutually perpendi cul ar view ng

pl anes; FEGG. 7 18s s offl dd1cdl drti B eitidsRntnBE 8ASHE Yt he
di trigution on a floor for a light fixture |like FIG

ilippipation; grengity | dstmibutian thati $hanliehsr fbygture in FIe.
6 pYOARRE 6nVheys &L %fytﬂﬂi{%ﬁ% %ylr %\ﬂ'g?éoﬁgggt—ggﬁﬁ?% arrow of

accordance with cutout circ
FIGL.587shows the inventive light fixture like FIG 2 in
a sinmplified,vigw - 19 FI.G 15a is an. [nv ive di
whose e%&ér’ nif %Fla"pev ke tFé':q'n_t"eP thSf Eﬁ'l natfon
intenisicot Aisesibbeis® thdt &f 1A gHEe Fixturl e¢6MaSthe pflor art
5b shows the enmbodinent in FIG 15a with a retractile

wouldhpEPdpse with | Gotrddlons- mmetaricathodrAeht £5ee aneflectoxr on
thel W48t 548 EhvEa PRY lendli i) agﬁéfyoul 3 2361

n,
schematic top vi éw, approxi mat accérgénce W th
sect i onREGL | els(\drotheLC anbddimentSaf kl CeflbdtshofSr an

inm%ggiggbggbﬂgnéiﬁéhégfasﬁgﬁﬁ ;gt{;'%%%iagged

FIG. 9 is a schematic view illustrating as an example the
paths light beams in a view similar to FIG. 6 for a light fixture
having a reflector like FIG. 8;

FIG. 10 shows the illumination intengity distribution on
a floor that can be attained with a light fixture like FIG. 9;

FIG. 11 shows another embodiment of a reflector for an
inventive light fixture in a view like PFIG. 8;

FIG. 12 shows the light distribution curves for a light
fixture having a reflector like FIG. 11 in a polar view along two
mutually perpendicular viewing planes;

FIG. 13 shows the illumination intemsity distribution 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 in accordance with cutout circle XIV in FIG. da;

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

- 319 -



10

15

20

center tool parts; io FIG 16 is a schematic view |like
FI G 15c of another enbodi nent of an inventive
three-part die; FIG 17 is another enbodi nent of an
inventive die like the die of FIG 16, the three tool
parts bei ng spaced apart from one another radially;
i5 FIG 18 is another enbodi nent of an inventive die
simlar to FIG 16, where one of the three tool parts
is shifted radially inward; FIG 19 is another

enbodi nent of an inventive die in which two tool
parts are pivotal relative to each other about a 20

| oner pivot axis in a foot of the die; FIG 20 is a
viewsimlar to FIG 19 of another enbodinent of an
inventive die in which the two tool parts can be

pi vot edpaaQuUisa pgvgﬁegééé?%%ig %ﬁ%:w%%%ge?ﬁg§§£aih§hape forms

apex point of the di S ano
the ipserient off the Fefledtom dddlien resilthost al prebsing process;

tool pa c be displ.aced .radially . relative to L one
anot her?ﬁ:gﬁdi‘gbZ oﬁ%hifwa%'"lﬂ"&yéﬁdlaﬁﬁ'a?aﬂi ¥ikh a
retiasitider aegedripatdhe regi on of the apex and a

pr essi ng apparatus. The inventive light fixture
i dent i f F&&+ 2153 0L ranokher jquhastinientdefcanbbuventive five-part

aid abl a9 be, il tdedld noted that for the
sake \c/)\?ac’l;{dﬁ't?/g%&n%'r abl € paﬁ cs)‘:(?P gﬁ-gﬁénf‘gprﬁg@!ga@aly in
accgrdnnbabweithl sec¢tidme) shire npfereave AMNPLES, 15a;

sonet | Wi t.he addition of |ower case letters
and/ornﬁgﬁbeigdagb?ﬂﬂxﬁﬁﬁ;ﬁﬂ?°dfﬂﬁq§ &PsBIGpplPes Yhth retracted

centbe pobDrparés) i ght fixture.

FIG. 16 is a schematic view like FIG. 15c of another
embodiment of an inventive three-part die;

FIG. 17 is another embodiment of am inventive die like
the die of FIG. 16, the three tool parts being spaced apart from
one another radially;

FIG. 18 is another embodiment of an inventive die similar
to FIG. 16, where one of the three tool parts is shifted radially
inward;

FIG. 19 is another embodiment of an inventive dle in
which two tool 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 thé two tool parts can be
Pivoted about a pivot axis that is located near the apex point of
the die;

FIG. 21 is another embodiment of an inventive die in

which at least two tool parts can be displaced radially relative to
one another; and
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First alight fixture fromapplicant's prior art wll
be to described with reference to FIGS. 1 and la. As
shown in FIG 1, a light fixture 10a fromthe prior
art is intended to be installed in a ceiling D of a
roomin a building. The light fixture includes
light-emtting neans (not shown) that is arranged at
a focal point F or near a focal point of is a
reflector 21. To this end, the reflector 21 is
provided in particular at its apex S wth an aperture
11 that is not shown in FIG 1 but that is clearly
seen in FIG la, and through which the Iight enmtter
can be inserted. The light fixture 10 for the prior

art also has a housing (not shown) and a socket or

mounts FRGt 49 tmowidig omd i |algminum diek, arranged in the
CLEI L nes r...r ,ed parts and

regglbgn%%t g,ﬁge#%&o%néa?a i%ésgéﬁr%ﬁ&%%g'pri or-art

|i ght frheuisvédilaived |Lighmifixtmrd ddentifiibacacBiLofin the
zscitpar s, St Bel B follng e St e i has
not%h”HhEEHESHSEHéZQEEA|d¥ﬁd¥ﬂ£¥%yadﬂﬁ$%£Q?&E EEFtB.Or elements

specifically approxi mately between a ower Iimt UB
havgnhesn iLppeled with Ghe Hame gfdfiexiemce? pumberke sthgbimes with

f i 0agh - SeGt | t i i nl
the bBabEFon "B Py U HHtHarY anilon, GrPbely e, Friaprivts.
Thizbalikoi aspXek cto | LW ipridinalrt DiightMeikarent eri or of

the reflector is mainly snooth, i.e. there are no
segnent§iﬁ?tkﬁn&ﬁ94?nﬁggfqﬁ?lﬁﬁ?ﬂI%RQJL§BPFé§ePr%Src%ﬁt will be

deskeShelCuSERNré£ORBA S td Fral] rleglingp 1@f, the s
0 e

circunferential angle IS provi W th an edge notch

12. Theas eglgevwmoix [FIXR. |lat & lightt eiinttuee floamErbm the prior
are A0 1aPRRRES, G0 if diiied dn meoidingcPope 8 nem n o
building.t huRe NDLGHE Of Brthivedl A i ainy Q1gRe -l tReng means (not
shoagglgﬁggris arranged at a focal point F or near a focal point of
a reflector 21. To this end, the reflector 21 is provided in
particular at its apex 8 with an aperture 11 that is not shown in
FIG. 1 but that is clearly seen in FIG. la, and through which the
light emitter cam be ingerted. The light fixture 10 for the prior
art also has a housing (not shown) and a socket or mounts {(not
shown) for the light emitter, electxical lines, and all other
required parts and elements, e.g. operating equipment.

The prior-art light fixture 10a illuminates a floor
surface B of the bulilding room, approximately in the region between
a left limit LB and a right limit RB, and simultaneocusly
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
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21. The region of the reflector 21 that in FIG 1 is
provi ded ao between an upper edge OA and the | ower
edge UA is thus cut out, which is not clear in FIG 1
but is clearly shown in FIG la. Starting fromthe
l'ight source, the light can travel directly to the
reflector elenent 13 wi thout being intercepted by the
reflector 21. The broken Iine L shown in FIG 1 shows
the free edge R of the is reflector 21-in the region
of the notch 12 before the notch was nmade. The
reflector element 13 serves to illumnate the side
wal | SE as high up as possible, that is, as close to
the ceiling D as possible. Uniformillumnation of
the side wall S8 is 20 particularly desired. Wile the

is hsﬂﬂlfuf%@ti&ﬁlﬂp%iﬂé‘ufi{c%g‘ }ag?,%&'hg% JEHEEE 18 & tudinal

that 1n FIG 1 is“shown In
axipcMi o The igteriar tdfe thef tredflethorcest maihbpgihosiiali.e. there

S ereflectqr, is reflected on th
“”e?é?t?%éﬁ%“‘gr%f‘f‘%“&!’%%w“&ﬂd%a#g ﬁrapﬁrys%f%%w I el
downwarkis e Bt HeO@el firba Fight 181 raki Regidle of the

N elegent 13 inside the circunferential angle (3 can
cirfypforonsia) pakalé da provided BtthTausefiggmotch 12. The

€ SoeéRUia of ' ! UAET oSl tS che
engroducti on cr)bfedsqalghdh} %@P’I‘e'ggbo%r I'ke I% EUC R a|S‘:s the focal
poiner¥ fakiblanto s mepalatet reflectby ebéféh®ONEd ]|y The reflector

ical_.e reflectqor nust be produced, it nust then
el Ee p! u:n:‘:{:h%d s eunke Qﬂ&safan'&gPyePYem Pk hq (xaflector

21. Wi tiile ar&gaRal aife vhef hast ebeakeq® n%h&é- 1h Neg@ddf tispgprovided
the separate reflector elenent 13 nust be produce

betwesn (&R sinpam ®Sger PAgandsthel Jowest edge OB 15 orleds \earty out,
whi®h efd %:%6’ clre@xati.hv %Ib? Eh%uEeE.Leg ggrngr' ‘"shown in FIG. 1la.
Starting from the light source, the light can travel directly to
the reflector element 13 without being intercepted by the reflector
21. The broken line L shown in FIG. 1 shows the free edge R of the
reflector 21-in the region of the notch 12 before the notch was
made.

The reflector element 13 serves to illuminate the side
wall SE as high up as possible, that is, as close to the ceiling D
as possible. Uniform illumination of the side wall SE is
particularly desired.

While the beam bundle that goes out from the light source
and that in FIG. 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 onto the floor B, the light striking the element
13 inside the circumferential angle P can illuminate the side wall
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o In contrast, production of an inventive |ight
fixture that is described in the followng is clearly
nore sinple and in particular offers a plurality of
advantages in terns of light engineering. An
inventive light fixture 10 is first described with
reference to FIG 2: 15 FIG 2 shows a first

enbodi ment of an inventive light fixture 10 in a view
like FIG 1. Wien viewing FIG 1, it is initially
clear that the inventive light fixture 10 is also
suitable for nmounting in the ceiling D and for
illumnating a building side wall SE and a floor 20 B
For the sake of clarity, the floor B and the | ower
part of the side wall SE fromFIG 1 have been

SE.ONthhedlight | dd s 0oR 40 a
gh 8% i QIR Hhlad EF Eeﬁb&ﬁaveggrﬁsﬁ% foal

mor eover shows how the two reflecCtors
vesulk@.pasic shape. Both reflectors 21 are mainly

oo aerRa B okl & YerdptEek Thke kol amd dn 1s

veryt compliee, | sinderfiRdtoR Ha&nwt Ebta{:iéﬂaﬂiyt Bfmmetrical
eflector 21 for the inventive light fixture 10. This

reflSGEOE RS ke rafionds A% f"@ﬁﬁeﬁhﬁn bacpunglied or cut out, and
finﬁﬂbfdifmﬂusﬁﬁbéqéitﬁé '%ﬁg%?%%#ggatgegn?ﬂéétag?erEgent 13. Im

described in detal oW n
addisienche, s@a:zhtad,a'eﬂb,cto&néléﬁent N13 MY Béhﬁfﬁmid‘ed

4 shows V|em10f the s interior
“"{’ﬁgt%/ie’? Yﬁe‘é{cﬁg NTIPG GESETRLYL e bar BOSLELPRRR ngrtni@acxselr
relatireattontld ke fildoto 2tere it is clear that a
plurality of cylindrical, facet-like segnents 14n,

14m 1458 oeptrastinprofastionr of anrimyedtivet hiohhrtixture
ehaguth sl e il 6160 Bk 00l papp piwie ana in
Daréﬁenﬁnrnpﬁfqﬂann1plurality of advantages in terms of light
engineering. An inventive light fixture 10 is first described with
reference to FIG. 2:
' FIG. 2 shows a first embodiment of an inventive light
fixture 10 in a view like FIG. 1.

When viewing FIG. 1, it is initially clear that the
inventive light fixture 10 ig also suitable for mounting in the
ceiling D and for illuminating a building side wall SE and a floor
B. For the sake of clarity, the floor B and the lower part of the
side wall SE from FIG. 1 have been omitted in FIG. 2.

A comparison of FIG. 1 and FIG. 2 moreover shows how the
two reflectors have mainly the same basic shape. Both reflectors
21 are mainly cup-shaped and are of parabolic section. It is
immediately apparent that a step-like or sawtooth-like structure is
formed on the lnterior 30 of the reflector 21 for the inventive
light fixture 10. This sawtooth-like structure is formed in the
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10 in FIG 4, the remaining region of the reflector

| abeled vy, is facet-free, i.e. is mainly snooth. This
facet-free region is |abeled THE and represents a
partial region of for instance about 250, while the
angul arly extending region (3 is about 1100.

Naturally the size of the angularly extendi ng regions
0O and y can is vary according to the desired
application. The nunmber of differently shaped regi ons
can al so be varied according to application. FIG 4a
shows an enbodi nent of an inventive reflector 21 that
has been nodified relative to FIG 4 and in which the
inner surface 30 of the reflector is entirely filled
with cylindrical 20 segnents. FIG 4b shows an

enfyodi_nen an_ipventive reflector 21 that has been
em%f'ﬂ’_gdof%e?%?i'vé F%_ Brindnicsd geopents aododsadescribed in
detplilr dnj tYheOfolYbkiEG i ¢Hth Ffoflenckdo rhtd. 24C3,14d.4a, 14,
l4e, 14f, 149, 14h, 141, 14j, 14k, 141, 14m and 14n
*provided starting froman apex S of the reflector

21 to a4frege e of the reflector. FlI 3a sho

t he facg?sglﬁé?ylggﬁééﬁ%éc ?ﬁﬁ1Wﬁfménggﬁ‘a?gggoﬁﬁr?iﬁ ew of the
integtiozwe¥ vheweSLeeSEOM2L N @ Aighite fikkkhrenabbbrafng to the
inﬂT;;ae agg of f set gyllndrlcal facets that are - 24

FPFaRBed E8) B8nt 21 n ReTRintEs dfalease thast Repluzebityn of
cyliharapex, patot-BiKe NS ReQf, UG reflecyon 2}.33,, 14n,, are

FI G _4a shows how a plurality of facets are arrsng
arrpRged gretle alpnee suxface @il nf the weflecyorall along a

. di i s T 5 no. 4a, in the outernos oW
cixPhPEFLAbit % fhonds (K By E7m Logh, she gRaodfuent showa
in FIG. 42 the\sehminimg reifion b theS ikl eoube] "RabelédVY,, is

segaents | abeled 141, 14i 1, 1412, 14i 3, and 14ni 4.
f“"?ﬁégge?ou;r-ese’g?m% Ly smaethn | Fhds EAcergéuee tegien is

labgﬁgﬁ]3ﬁ?cfﬁﬁiréﬁkéﬁgﬁﬂgu&‘BﬂﬂﬁﬁaﬁhQWEiinBQhEo§OE£§Ehﬂé% about
250°, while the angularly extending region P is about 110°.
Naturally the size of the angularly extending regions f and vy can
vary according to the desired application. The number of
differently shaped regions can also be varied according to
application. FIG. 4a shows an embodiment of an inventive reflector
21 that has been modified relative to FIG. 4 and in which the inmexr
surface 30 of the reflector is entirely filled with cylindrical
segments. FIG. 4b shows an embodiment of aﬁ inventive reflector 21
that has been modified relative to FIG. 4a.

FIG. 2 gshows how a plurality of cylindrical facets 1da,
14b, l4c, 144, lde, 14£, 14g, 14h, 14i, 143, 14k, 141, 14m, and 14n
are provided starting from an apex 8 of the reflector 21 to a free
edge R of the reflector. FIG. 3a shows the facets 14k, 141, 14m,
l4n in an enlarged partial cut-away view corresponding to circle

III in FIG. 2, These are offset cylindrical facets that are
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so a parallel beambundle is radiated that for
i nstance strikes a surface OF of the cylindrica
segnent 14i 1. A beam bundle having four paralle
beanms is shown. As can be seen as an exanpl e using
this cylindrical segnment 1411, the surface OF of each
cylindrical segnment 14i1, 14i2, is 14i3, 14i4, that
is convexly arcuate toward the interior 19 of the
reflector 21 and that is forned by a cylinder that is
has a radius r, length 1, and center axis m in FIG
14, the radius r and the cylinder center axis mare
shown with a broken line for segnent 14i4. It is
significant that each of the cylindrical segnents
14i 1, 20 14i2, 1413, 14i4 can be defined using its
' [ cylinder center axis m_ .and_its
art el dajalblelYy' B0ThnnS HaEE S pndeiicr, betvsn sheavex
polmk aik thediedg8URl of SEBEERbElettoP i) cul ar the
orientation of the cylinder center axis mvaries as a
functi of T8 fRe®hrYshies arplweality ofl facets sagnsrranged

inrhe NALS BBS%cERnL oh8Cah§ %&g%ﬁ+i€gF:éh %IOHP?Q%?%?gnU- Thus,

of the tangent that can 0 e re
in FIGhdagoAnethenguteminost orow ores i adied) skgmehts labeled

h gnent . 25 Due to the curvature of the surface
L 8 T Brgs fo ShoWS [£0%, {nftancamisy fiee sdmsh outermost
Tow (segimtistabayaBNiadll 1415, Spi£Ad %1f4iT.h Cadid u.{fﬂis.g h]tc These four
0

__beans shown in the exanpl e have diffeéefent angle
SeMIRLS: B8 shown in ax epbarged oriew time FY&.allks|

TS 0 iy ol TR 9 o et
a pégiddedbbeamabiindl @i bebadidted Hiat WHieingtanee BB Skes a
nunber segnents along a row

o0, £3LIID 800, LA, Tt Searenls o0 10N, o

four parallel beams ig shown.

As can be seen as an example using this cylindrical
segment 14i,, the surface OF of each cylindrical segment 14i,, 14i,,
141,, 14i,, that is comvexly arcuate toward the interior 19 of the
reflector 21 and that is formed by & cylinder that is has a radius
r, length 1, and center axis m. In FIG. 14, the radius r and the
cylinder center axis m are shown with a broken line for segment
14i,. It is pignificant that each of the cylindrical segments 14i,,
14i,, 14i,, 14i, can be defined using its radius r, its cylinder
center axis m, and its cylinder length 1.

The parameters m, r, and 1 can vary for the individual
segments. In particular the orientation of the cylinder center
axis m varies ag a function of the distance of the individual
segment from the apex 8 of the reflector 21 to the orientation of
the tangent that can be applied to the reflector at the conmnecting
polnt or comnecting region 15 of the segment .
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to and the nunmber of rows are also freely selectable.
Wil e the curvature of the cylindrical reflecting
surface OF can take care of broad honopgeni zati on of
the light intensity distribution, in accordance with
the inventive teaching it is only possible to attain
a desired illumnation intensity distribution 15 with
a special orientation, to be described later, of the
cylindrical segnments while providing undercuts Rl

561, SN. To this end reference is made initially to
FIGS. 2 and 15. FIG 15 is an enlarged schematic view
of the reflector 21 of the inventive light fixture 10
as in FIG 2. in this case, all ao of the cylindrica
segnents 14a, 14b, 14c, 14d, 1l4e, 14f, 14g, 14h, 14i,

14j, 14isueMa,tﬂéraum&&atofﬁrtﬁemsmqég bf gﬂiﬂ' D radtus =,

are shown. The reflect as an apex S and an e
theRDﬂFﬂéleld@,@amé@mdlmaihmmmmnghshapmas a4k, is spread.

eSS il Uy s oS By Bhabbe socnen

refiﬁmﬁbnlﬁﬁl 53posf, B¢ eeLaeived 0Py ¢nuligialaindls Mci/&%nt light
be can be seen fromFIG 4 and in particular FIG 4b

®®f8wever, the cylindrical segnents do not have to be

distri bﬂifdofq{ [ %?Jé al 64 44he

cylindrical seéﬁ%nts fﬁ y&% f&i sfﬁﬁﬁnﬁé 141ﬂﬁ 14i,, 14d,
natgtgllg4ﬁgmqnhtrah@,cdhﬁarablh rhdiintidy BéBa¢ioh.

connect gd to the flector 21 V|a a connectin reglon

15. The BarTu=h |55ents alopgnentobirR ARfchhe sepmber
segRefgiBNilomets :.tchﬁ dias ire mi{gfseﬁQ@tédr ef bt Q r of columms

cal l ed the connecting region For 1 nstance,
and, thapppmbe, Qfa§°a'£b mee@maqvg freeilyn sebactabler s

oce! im0 Bl Z‘a%%%ﬂ%%s?lﬁ%%@iﬁ%&w
OF ghnhtahe rarelu ierdaak homeigend zatibheosr ehbeTight 2inteneity
distribution, in accordance with the inventive teaching it is only
possible to attain a desired illumination intensity distribution
with & special oriemtatiom, to be described later, of the
cylindrical segments while providing undercuts HI, HM, HN. To this
end reference is made initially to FIGS. 2 and 15.

FIG. 15 is an enlarged schematic view of the reflector 21
of the inventive light fixture 10 as in PIG. 2. In this case, all
of the cylindrical segments 14a, 14b, l4c, 144, l1l4e, 14f, 14g, 14h,
14i, 143, 14k, 141, 14m, 14n that are provided in a column are
gshown. The reflector 21 has an apex S and an edge R, the cross-
sectional shape being shaped as a parabola having the focal point
F. In terms of its basic shape, the reflector 21 is 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.
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to A tangent T4 can be placed on the exterior 38 of
the reflector 21 in the region of this point of
intersection P,. In ternms of its orientation, the
tangent T4 has nothing to do with any structure of
the exterior 38 of the reflector 21 and is a tangent
in the mat henmatical sense that is placed on the

mat hemati cal curve is that produces the basic shape of
t he cup-shaped curved reflector 21. In a reflector 21
that is very thin-walled, the external shape 38 of
the reflector 21 is nearly the mathematically idea

par abolic curve that produces the basic shape of the
reflector, or 20 at | east comes very close thereto.
The angl e between the cylinder axis m4 and the

associ atthe tyidediridali sefmbetediad, i 1y, G4cl514d 14e, 14F,

th o- cal,l e eviation nean, The segnment 141 that is
14%‘! gls%' t&g‘it' h g“ipeﬂ#h andtneléBeghtmiaae eqch Sommegted to the
reflactibxr @1 Rear af beghakte 3&5 2{:&#{&: afs CONGRL LG %%tg 'ﬁtg Bylindrical

151. The associated cylin axis nB intersects
segrant: witdd vbifhenack3sagment aneptes dfhaldyvisicd @han@ ofhéhe

A i r | of the.other sho cyl_j nder
e acetosf",rjl i or g?%égoﬁggo?g?ﬁ7°§+%iﬁp*%% fJ roﬁ'l‘VtFﬂ‘Se' the
segmepteldn bdls andohdgcbehdorégheh etsnv ﬁzﬁhtf ti'(j%eilbc{a_ted
a2 of deviation.

cyli,nder _axes nml, n2 and angles al
a”n'ﬁ’é‘iﬁ?%ﬁéé’ R theivicinityraf  ppint@hinfexpectien P, for the
indlidat@¥a c¥iihaees »ml G _ 1
“Teh, 16ic?!1%ja,g 1%%,@35”“12%"’%%%9 %g%uta?g? ?’géi‘t’hgﬂ“’e of the
refleqtest 2dg surfaces OF, of the individual segments

14a, 14K, %ﬁ %4 , lde,. 14f ., 14g, 14F, 14i 14]

14k 14% Copfen i SO s, RSO PRy & BneFyeFiPR; $§of the
refilecttios 2¢edhethbongyiodi 68l titd oI dihanieidsetion pP,. In
te’21.°Ehg inclinatiop of the mrror surfaces 16a, 16b,

ITEE, 1 &? TE%?“EBF?QEﬁg?h§6VEnQ§ﬂF T, has nothing to do with any
structure of the exterior 38 of the reflector 21 and is a tangent
in the mathematical sense that is placed on the mathematical curve
that produces the basic shape of the cup-shaped curved reflector
21.

In a reflector 21 that is very thin-walled, the external
shape 38 of the reflector 21 is nearly the mathematically ideal
parabolic curve that produces the basic shape of the reflector, or
at least comes very close thereto. The angle between the cylinder
axis m, and the agsociated tangent T, is labeled O, in FIG. 15. Q,
is the so-called deviation mean.

The segment 14, that is 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 d,. The same

applies for all of the other shown cylinder facets, for reasons of
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10 16j, 16k, 161, 16m 16n can be selected entirely

i ndependent from the basic shape of the reflector 21.
In particular it is possible to illum nate side wall
regions SE of a building roomup to near the ceiling D
by setting the appropriate steepness, preferably of
the segnents near the edge i5 R of the reflector 21.
The connection or steepness setting for the
cylindrical facets 14a, 14b, 14c, 14d, 1l4e, 14f, 14q,
14h, 14i, 14j, 14k, 141, 14m 14n is acconplished
such that the cylinder axes in, nl, ay, n8, m assune
different angles all, a3 a3, a, of deviation to the 20
associ ated tangents T1, T2, T3, T. The variation in
the angl es of deviation does not necessarily have to

cla Bl tPW L i 150 bagge hEi 8 %Lsslfbne angﬁé ding labeled with

instance a rule according £8 WA ch
theitw i el ionidwmuelsens e g aRd BRGRAECH, | r@’{?&m AeWIRE ignt 0
the edge R of the reflector. Rat her , e angl e of
devi at i Ffhec anavagy Qas QE:d@ﬁlKadofldepaatiamnvarfkmemhe mirror

[ [ he ngI Vi a njs determned
sutBach 18 ' debl 3BT Al afftn TofcckSan i, oL, 104, 16k,
16Xesiéued lidd,unhaet igp tn&eﬁéfiaceii i ed Qe 0¥, of the
nég “4¥j - 28 The inventive teaching al so incl udes
Eﬁﬁ FEFRest801fR, WMPchléte bédnvite ldf, tdg,apdh, 14i,
145y jjya qg&leqh r h a s _of deV| tiqn
than the segneﬁ?sgﬁga$¥§h%géﬂ aed é¥¥é3 repfdY; F§tative to the
ce#ﬁ;f\AQﬂfituﬂaastsnxaa havs thﬁgﬁéfIﬁ&HdﬁSZﬂ: g&ﬁba&hen;nation of
ne ere necessary even a Jac
thfegn%r? slggan gee%%ha r LORH oY Ih&vi dfen169Pne16h, 164,

163 cW6kof 16he LEAgeDss Jdn B, sdPacted %&ei'}e'ilﬁin&% efdent from
th nﬁ{ﬂ? y schematic. The viewif FIG 15 does not l?
cEBERe ofnhEhacrefleqker 2hi ckness of the

reflect oh pdPeRcHELP Ik PG ddivie to 11luminate side wall
regions SE of a building room up to near the ceiling D by setting
the appropriate steepness, preferably of the segmenté near the edge
R of the reflector 21.

The connection or steepness setting for the cylindrical

facets 14a, 14b, 1ldc, 144, 1de, 14f, 14g, 1l4h, 14i, 1435, 14k, 141‘,
ld4m, 14n is accomplished such that the cylinder axes-m, my,, m,, m,,
m, assume different angles &, O, Q;, , of deviation to the
associated tangents T,, T,, T,, T,. The variation in the angies 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 8 to the edge R
of the reflector. Rather, the angle of deviation can vary as
degired. In particular the variation in the angle of deviation is
determined by optimizing Guring a simulation process until a
desired illumination intensity distribution is attained.
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to orientation of the tangents, a mathenmatical curve
shoul d be assuned that best corresponds to the curved
basi c shape of the reflector. This curve is a

par abol a having the focal point F in the enbodinents
in FIG 15 and FIG 2. in addition to or as an
alternative to production of a is high illumnation
intensity in an upper side wall region, as desired in
the enbodinent in FIG 2, if so desired it is also
possi bl e, using the connection of the cylindrica
facets, which is particularly easy to recognize in
FIG 15, to attain inproved honopgenization of the
illumnation intensity distribution on a 20 floor or
anot her surface to be illumnated. Specifically, the

reflecghﬁg.suzggies 16a, A 16b, 16¢, 16d, 16e, 16f, 164,
16h, 161" ‘TB°2*18R, *eathirgnplegnipsludes Lighty fisthures 10 in

vhigkgrientsegititsl doarltbe apbd ofdenelfls 14
14k, 141, 14m 14n can be coﬁp|eté%éaﬁ%iﬁngﬁéﬁlarcer

14} .
angggéd%%iqﬁﬁiaq}§Pn§h§PnﬂhatBenmpnbgraﬂsx the ;mdge R. In .
dapediddcy ' - I r traci ng_net hods, the |
DO RS, HchRl Bln Bhvh Lpith Baafes of deviation and
othex gegmhntis,y vherer dengskaryhevdfSidfacend BdERidtd) can have
in particular cylindrica

The ,use aof .facets,
%a%:é_t%%etﬂrﬁguﬁ&gf‘%?gnw, HM HN, has proven to be
parti cuitd hieadventRgepdagetsi 89 Hhe ,four,lseagf%noﬁlg. 15 1g
utT on.

optim zing the illumnation I ntetsity “Hi strl
mere aﬁﬁheﬂﬂgﬁ-%o Fbenygieyl ifidFIGal 15 adpentmot itakes into account

afvanta S nnect _t cyl ipdrical facets such
hethat thgﬁﬂ thgcgges?aegsgﬁ%a¥eﬁ *topc, WhRp def@rmining the

e mrror sur

oriemgfatitgy ofl6he tahgeAfs, &6KarhdBdeidfiMevk®e Sl he assumed

facets and that face the interior of the

th&@ﬁ*%ﬂ?chrffpg s.F c ' '

Feriect oFPehRedcuryYed chgsie chiape of Hdie reflector.

mssamgisg 8 paPaLSPEChavERY! ¥nd ESRET Gilln’e P S ©
iments in FIG. 15 and PIG. 2.

In addition to or as an alternative to production of a
high illumination intensgity in an upper side wall region, as
desired in the embodiment in FIG. 2, if so desgired it is also
possgible, using the comnection of the cylindrical facets, which is
particularly easy to recognize in FIG. 15, to attain improved
homogenization of the illumination intensgity distribution on a
floor or amother surface to be illuminated. Specifically, the
reflective purfaces 16a, 16b, 16¢, l1l6d, 1l6e, 16f£, 16g, 16h, 181,
16j, 16k, 161, 16m, 16n of the cylindrical segments 1ld4a, 14b, 1l4c,
144, l4e, 14f, 14g, 14h, 14i, 143j, 14k, 141, 1l4m, 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.
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10 The inventive teaching can be inplenented in a
particul arly advant ageous manner when a
cross-sectionally parabolic reflector is toimtate a
cross-sectionally elliptical reflector in terns of
its light distribution. FIG 2 shows this enbodi nent.
The i ght beans sent out to the right starting from
the light 25 source in the focal point F all cross at
a second focal point F2 outside of the reflector.
Thus the cylindrical segnents 14a, 14b, 14c, 14d,
1l4e, 14f, 149, 14h, 14i, 14j, 14k, 141, 14m 14n that
are provided on the interior 30 of the nmainly
parabolic reflector 21 can sinulate or imtate the
radi ati on behavior of a mainly 20 elliptical

refl ect oppeat - tiqpa arabol ic.reflect.or
2 | por it e SRR MRt ERR TSk pppets wien
unazeut $ i o rEMWEILh hislsa provendtbebe egai- € Béu i F 1V advantagecus
I Pyl reflecgtor. .Prinarily segnents that are
dufthl S Loldae B, Bocipiattn the bobymbrat inpiciaamty
disorietida ndric 2daiedeRNtd 1Bih§CoySndLNS) Oéeqzilin%s, it is

ad atent‘gﬂglication. However, in certain applications
FRrageqs) |t qanmess the e¥linfuichhgfacety | sunh tleit the mirror

subfstés DOSH £S161, 0 6he16)! 1 RELI calfacets badi es_that
do not have a ciﬁgbra%%§0 Egﬁriﬁéchgggbég éﬁ?pe%éﬁd 16k,

153-or15#16t3&ﬁ1§)e thare azxe of| thei fatet6Yhhd HADR! face the interior of
th& PSP S Cot'%'l' Inayviewsimlar to. FIG 3, FIG 3a

Shows & par tiaPrecPEiented: epkirelyuffeete dnfyhadporientation
an®| @pedif b1y WhideBehBBnE G¥! RN S t it

14m 14n_.in FIG Sbgre ?ep?acgggm%§€#csp r%ké;i%%é reflector.

curved S@fhdmventinve teachive cddrbe i imglameartediine af

g “Sogncaporae MR iRy @ siFanpansipantiy paraboldc
reflegtidmds dal ibdthteshapeosdhliect BEAEI1PYIA IF il reflector in
t:e:.%‘sr t<:o'fS F:}H:%r il%.% tbgggtrflbltnﬂggf | V!!(?:Il: . 21 nslicrwes this embodiment.

The light beams sent out to the right starting from the light
source in the focal point ¥ all crossg at a second focal point F2
outside of the reflector. Thus the cylindrical segments 1l4a, 14b,
ldc, 144, 14e, 14£, 14g, 14h, 14i, 1435, 14k, 141, 14m, 14n that are
provided on the interior 30 of the mainly parabolic reflector 21
can simulate or imitate the radiation behavior of a mainly
elliptical reflector, the cross-sectionally parabolic reflector 21
permitting a much shallower installation depth and installatiom
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 applicatiocn. However, in certain applications
there is also the option of selecting asg cylindrical bagic bodies
for the cylindrical facets bodies that do not have a circular
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10 enbodinent in FIG 3a the segnents 14k, 141, 14m
14n can al so each be forned by a cylindrical body,
the cylinder axis of which runs minly angularly of
the reflector 21 so that the cylinder axis, relative
to FIG 3a, thus extends perpendicular to the plane of
the paper. In this case the cylinder axis is the axis
of curvature of is each segnent 14k, 141, 14m 14n.
FIG 3a makes it clear in particular that undercuts
HK, HL, HM HM are provided even in the enbodi nent in
FIG 3a. Analogous to the enbodinent in FIG 3, the
broken lines E1, 82, E3, E. represent lines that run
parallel to the insertion direction or 20 axi al

Ctl%ﬁ° renDV|n§ direction E. The insertion
T eeTT PFefngbapre Bayesan elliptical

Cyliﬁﬂiﬁdanhdﬁﬂsgm@éatwbgf the reflector. Thus, the dead
spaces that are |abeled HK HL, HM and HM and that

are eadi® |%Fiesd sdudipdetof FIGe Bj ORTM. I3me§nﬁﬂs eExgartial

" I GLEULS | the s
crofe aivis P he HRTRRES elenro ol G dmdel ine
cylindiiel degmenty 80 admperpanghcrial ¥iové "ékplaced with

directjon along the center |ongitudinal axis
sph?ﬁ{?%[:‘% THEG seomense Ak, ¢ ?—ecl@#: 2314!éloes'fmdth%@@lb°dment

in EVE! Vad Whe %ﬂ%@%&n&egﬁgfagaﬁgﬁ%f‘ | ﬁgf't@dudt]h segment is

the radial direction. In ance
thus aqpfe formed hy B @pdsawduuhrhapglimnwu, aseic SERGHBR)t but

' r The_undercut HL 5
rat%é%(#&ged n?%‘r%nt\ﬂﬂ' ?arrﬁnﬁg eﬂc?‘?)c PR r R LETRAARSS e in the
embodionexss dal Fred 3engRet beGmehtSCidR) 18Pe! €fn FAan MRn also each
roken I|ne E2 .thus indicates a radlally i nner nost

e Tomnsh Y macYddndsdcplabedyonthecoxbipden =mpuils qfhathiich runs
maa.lgf(i?;aﬂl\%‘iﬂg?‘i%ﬁ gff g?lale %tgk lggiibp €2£e0 Slnd ONGid ué%(ﬁ.%.der axis,
relative to FIG. 3a, thus extends perpendicular to the plane of the
paper. In this case the cylinder axis is the axis of curvature of
each segment 14k, 141, 14m, 1dn.

. FIG. 3a makes it clear in particular that undercuts HK,

HL., HM, HN are provided even in the embodiment in FIG. 3a.
Analogoug to the embodiment in FIG. 3, the broken lines E,, E,, E,,
E, represent lines that run parallel to the insertiomn direction or
axial direction or die-removing direction E. The insertion
direction E is again parallel to the center longitudinal axis M of
the reflector.

Thus, the dead spaces that are labeled HK, HL, BHM, and HN
and that are each located outside of the broken lines E,, B, E, E,
are radial undercuts in the sense of the invention. These are

shadow spaces or dead spaces that a viewer looking from a

perpendicular viewing direction along the center longitudinal axis
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10 FIG 4 shows an enbodi nent of a reflector 21 in

which only one region of the inner surface 30 of the

reflector, which region extends along the

circunferential angle (3, is filled with cylindrica

segnents 14nl, 14n2, 14nl1, 141, 14m 14n, while a

partial region THE of the inner surface 30 of the

reflector, is approximtely along the circunferentia

angle y, is segnent-free and thus is mainly snooth.

The enbodinent in FIG 4 is intended to nake clear

that different sizes and different nunbers of partia

regions of the inner surface 30 of the reflector 21

can be filled wth segnents, in particular with

cylindrical segnments, depending 20 on the application.
M ihtostrel th n al

regi on of %}i%xgﬁg]egigfhigl ﬁ(?'a?fl%é,gggk Pflegg tg:‘éérréent smwalrjr two
adjgeent $¢mnt%/wemmp iomst amodheirt lincyhen:dadltal direction. In

3at and anoth parti al on can be fill

@ @?ﬁf e%?r%n nsta‘,ncae s o FEIRPRE, lﬁgr 1 FE¢amd Wﬂﬁl&ps the

adjapbrt | sedmaay BIY 90 tHO BviehekpC %bb!oﬁ Ug Y edrgé dbfddaSout HL
oés or alternatlvely with a flat surface. In contrast,

pr this meaney isdosased redialiy outside ctherassoclated

e T g —

radéyllmdxnmmm:gmtvwn:ht begabd bhaté® 6ol L0 sggment 141
that the

e he fiqur [ i s assuned
""“"Qn’%*?d‘!l Tt '51‘ sdga. c%agfz?&ie&n&OLLBhesceeteﬁnJooaq tudinal axis M
of th§|f§ﬁlﬁdtdﬁuﬂl.have at least a few radi al undercuts

in the sense s of the invention. FIG 4a shows an

enbodi Meift- & showsr pac egbodinpptynfch refteckomedit dn which
onl @l SndFRNRH F LS ﬁhﬁ%&l 5%%%%'33h3§ 9L fé?#é%gg} which

the segnments 14nl1, 14n 3 are arrange
regipn AKtendss @ longytde ségnanferanﬂiaheaﬁggmemi51d4£ﬂ11ed with

cyl:i!né:?ic ndselgé:‘i{e%tar i4arrafg§' 14n,, 141, 1l4m, 14n, while a
part;al reglon THE of the inner surface 30 of the reflector,
approximstely along the circumferential angle Y, iz segment-free
and thus is mainly smooth. The embodiment in FIG. 4 is intended to
make clear that different sizes and different numbers of partial
regions of the inner surface 30 of the reflector 21 can be filled
with segments, in particular with cylindrical segments, depending
on the application. It should also be noted at this point that a
partial region of the reflector 21 can be filled with segments of a
first type, for instance with cylindrical gsegments, and another
partial region can be filled with segmentse of a second type, for
instance with spherical segments or nonspherically curved 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
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io along a different, sixth outernost row of segnents.
The segnents 14n, 14m 141, 14k are arranged al ong a
colum of segnments. In the enbodinent in FIG 4a, the
radii of curvature of the individual segnents along a
row vary. In one alternative enbodinent, the radii of
curvature can however also be constant is along a row.
in this alternative enbodi nent only the orientation

of the cylinder axes changes. FIG 4b shows an

enbodi nent of a reflector 21 that has been nodified
relative to FIG 4a and in which adjacent reflector
rows along a circunferential angularly extending
region y, are 20 circunferentially offset. The other
region of the reflector 21 in FIG 4b does not have

whidﬂhs3mljrsllﬂﬁuﬁi1@tb|l§4 £31288C%1 08 oy DiddRLESl | Righfintd]  with
Fl G 5 the C|rcunferent|al of fset™ adjacent along an

TegREN I LR o Lpwipgcdresrineion (phirthe fiamres, THar s assumed
| d |
e B st Ly RS § 20 O

re%ﬁpnmh@da hozet akolsast ea gfew omdﬂﬂ.‘a wibrbite0lin the sense
anrk%n%gd 17c, being arranged circunferentially
se Y& *anot her by half a segment width. - 33

oq the cthmr saarbowkhencahpdaiBas of £ EF1 Rt 2].l.1:.n which
do not have this circunferential offset. It can al so
the, seqments, grerprraggedselong ¢imenlasn xowk .17 Thusn dorhdnstance
e this circunfer

h
i T i T RITEC o/ A Wp——

rovse:ﬁ)mégrmtssaﬁbapnd sé\gﬁ&wé g, rauaf orad iBdi, are arranged
offset ¥ewed to ether, it is clear fromFIGS. 3, A4a,

enbe € &Em?m%ﬁ oo RftaeomeRtsLAh The segments
14ﬂ,4q.4m14d41149.4k14£-e adfflngdd ;EHJnAd a KHrudit'os bibments.

14m 14n, only the cylln ric

In the embodiment in FIG. 48, the radii of curvature of
the individual segments along a row vary. In one alternative
embodiment, the radii of curvature can however alsc be constant
along a row. In this alternative embodiment only the oriemtation
of the cylinder axes changes.

FIG. 4b shows an embodiment of a reflector 21 that has
been modified relative to FIG. 4a and in which adjacent reflector
rows along a circumferential angularly extending regiom y, are
circumferentially offset. The other region of the reflector 21 in
FIG. 4b does not have this circumferential staggering.

In the reflector in FIG. 5 the circumferemtial offset
adjacent along an angular region Y: becomes particularly clear.
There the circumferential angularly extending region labeled Y, iB
filled with rows of cylindrical segmente, every two adjacent rows,
@.g. rows l7a and 17b or rows 17b and 17¢, being arranged
circumferentially offset to one another by half a segment width.
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20 curved surface OF contributes to the |ight
reflection. The surfaces facing the |ight outlet
aperture of the reflector 21 in FIG 3 and | abel ed UF
do not have any technical light function. The
surfaces | abeled ur are shown light in FIGS. 4a and 5,
while the cylindrical reflecting surfaces OF in Figs
4a and 5 are shown 15 dark. Mreover, the enbodi nments
in FIGS. 4a, and 4b make it clear that the size of
the surfaces UP can be selected entirely different
fromrowto row and also along a row. This clearly
results fromthe different size regions that are shown
light in 20 FIGS. 4a and 4b. It can be seen fromFI G
5 [sic FIG 151 that all cylinder axes m, n2, nB,

on nﬁ t he correspondlng segnents 14b, 14f, 14i, 14n
Lhe Qthexhand., bhe eqbgidmeptendncERESs 8 oyl tlitidminot have

thidXésroh@drdriit d1eidseeler, 21. It can also be seen from
FIG 15 that the as segnents |ocated near the apex S

of the ¥efdagctadmo begseehe fromgFEGL ss 1téllns.1arlr.hé.4tow§1m and 17¢

of. 210, 0r 5 to center
e Mad Frde 0 S840 190" R, Pt HevanGhks TR endan ofteet
relagive o oned4ndtheilc PRARERE, 1dbely HEAAY A i) shaped

contrast, the cylinder axis m  has a | arge acute
Wit%ﬁﬁﬁe?rQﬂﬁﬂﬁmﬁ9nﬁ§tﬂné @Sﬁﬁ@t | ongi tudi nal axis Nl The

vari ati deviatio n
cl earl yﬂi%r‘#e?l é\%%fgﬂgﬁus the® ﬂﬁ?eg’é?mo%&%ati n 4%« and 5
thats < cilte @unammesébﬁeaael e4Qf tley) aldon d, e, 14f,
t 34, Sucg Ies of devi ation on the order of

1ag, Al o4 Fhele yri hfRr bdes ewly tthe msddadnienlly
cuﬁﬁ%ﬁc@aﬁrb%oﬁgﬁgﬂﬁﬁgsf g5 EhEY fﬂ{lﬁg drc‘ésitg.{glc{)ﬂ e b The

changes in the illum nation intensi ut1 on.
surfagaes fEcing thehddpbtf onthet n@pert)e:'e]mfecthd}ateﬂlfm:tor 21 in

FIG. 3 and labeled UF do not have any techmical light functionm.
The surfaces labeled UF are shown light in FIGS. 4a and 5, while
the cylindrical reflecting surfaces OF in Figs 4a and 5 are shown
dark.

Moreover, the embodiments in FIGS. 4a, and 4b make it
clear that the size of the surfaces UF can be selected entirely
different from row to row and also along a row. This clearly
results from the different size regions that are shown light in
FIGS. 4a and 4b.

It can be seen from FIG. 5 [sics; FIG. 15} that all
cylinder axes m,, m,, m,, m, of the corresponding segments 14b, 14€,
141, 14n are set at an acute angle to the center longitudinal axis
M of the reflector 21. It can also be seen from FIG. 15 that the
segments located near the apex & 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,
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10 mrror surfaces 16 of the individual segnents 14
each run parallel to the cylinder axes m Thus for

i nstance the clear mrror surface 16, of the segnent
14, in FIG 15 is arranged parallel to the associated
cylinder axis md. Finally, it should be noted at this
point that the entire 15 inner surface 30 of the
reflector 21 is advantageously filled with

cylindrical segnents. A floor B and a wall SE can be
i1lum nated using the enbodinent of an inventive
reflector 21 like FIG 5, in particular when using
the reflector 21 in an inventive light fixture 10 in
an 20 arrangenent like FIG 6 in a ceiling mount. FIG
6 shows the paths of a plurality of exenplary Iight

£ b e éﬁgﬁ* ) a upbdi n L1 iss . ;

° situated al ong qt %Eﬂ' égggﬁ'g grrowg%Ecmb ’t'é/\&a't htehre t%]t"nder axie m,

ha gy dlarge falcmue engle helai:lwm' tat eie ¢entelddiflthidilial axis M.
fixture _like FIG, 6 also illum nates a side wall SE

that ext é’t?dgaﬁljﬂﬁa‘%hénZEhﬁo%F%e%r‘?%v@@E@d&%§9@ de seen
LG BPUD G 181, Srilual Ekl?7a§€sul £h£e| l l 3%‘ \%%I pbout 43¢,

intensity strlbutlon t

whEke wzapraemlmabel Welehvesn bheid Oéa%ut! ':mot Bu%_'i addles of
and the upper limt OB. The wi dth of the wall is gl ven

deviptign onnkher oxrdart pE Magnitudencs tike dﬁeutgia mm:- axes to
e e ook Bafont i dehh s aBR0: B, MRS gt cscome

the center
chyyigeshdor ¢hlecdldnmhathbnt beteAN PO | ¢t tod j Xt ure
10 li ke _FI 6 bei,ng arranged at x - 0 and y 1500 mm

A wi de, XntPIEPPER ni‘ﬁaFPBHlﬁlnf‘é?fél%ft‘yﬂctﬁesthq mﬂnqﬂn that the
ni gt ﬁ:ﬁbb& b.g ggeEhEr Q%EJI'&UZ]. é@'ﬂéé‘i & |4but Cl ern parallel

indicates the illumnation Intensit
to the|cyd indesr axeewm.t hhui| foni hagtaome riensilear mirror surface

1sd8§f€ﬁ8'ESb$é£““{Pei §&ge &g Egeaggééééh parallel to the

associated cylinder axis m,.

Finally, it should be noted at this point that the entire
inner surface 30 of the reflector 21 ig advantagecugly filled with
cylindrical segments.

A floor B and a wall SE can be illuminated using the
embodiment of an inventive reflector 21 like FIG. 5, in particular
when using the reflector 21 in an inventive light fixture 10 in an
arrangement like FIG. 6 in a ceiling mount. FIG. 6 shows the paths
of a plurality of exemplary light beams, assuning that no buillding
slde wall is situated along the double arrow SE, but rather that
merely a floor is to be illuminated. In fact the light Ffixture
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 showe the illumination intensity distribution that
results on the side wall SE, approximately between the lower limit
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1o The difference fromthe prior art is particularly
clear when FIG 7 is conpared to FIG 7a. FIG 7a
shows an illumnation intensity distribution for a
light fixture fromthe prior art, specifically a
conventional rotationally symetrical flood reflector.
Such a flood reflector fromthe prior art is
rotationally symmetrical is about the center

| ongi tudi nal axis and has a parabolic cross- section.
The inner surface is mainly snooth, i.e. wthout
facets or segnents. Asimlar illumnation intensity
di stribution can also result when spherically curved
facets are arranged on the interior of a flood
reflector. 20 FIG 7a shows the illum nation intensity

UBUasd ri‘lﬁwtd;&fézo R ygdilae oﬁa”e-r?gal,fd?ﬁ egk Cﬁhe W a.lts.llS Uim r&.ven in

that such a light fixture from
mi]himetiers) gm tbheXcsn:h.sngand thei nemlhtt a:if the sl 130 given on

| G t ar that a clearly nore uniform
th%l*ﬁarflﬁhsdtl oéri‘ cl!hnt eﬁ?ﬁfg GPRTPPBALS otRe epntar QfeShe wall, the
ceﬁtﬂtiﬂﬂngﬂnuﬂﬂiaandxiﬁ ot ¥REUr& LBk ESr VU1l NEdN&he inventive
|nv§gflvel t fixture using a reflector' like FIG

light fixture,d0;dike; FoG. Fp beimg npernged idt i iaod v =
t t 1 t
15mm ﬂ]SI Aywq-ld% rluhEFbgﬂ %%E&‘lﬁerl Cga Cgé}-p(ﬁsnit ali%u%lon can

just with spherlca
cl%ﬂ%h#@d sep@n| foonc LG aZet s-th&iéwlri:c &Frd aQEtiﬁldirdites the

BRI SpclRhtD, BebH LI B0 TS W viom, cne

i1nimimﬂmeﬂhuﬁshtghae&kéaﬂiﬁg £8od hale %%1*&% ‘d:%eq:h Obutside.
Thlgf nce as a downlight or even as a spotlight. in

s8ce £Rem PRt PFLQY uRet 118 ipdnifiawieed ya dlle@ar when FIG. 7
to SOl 1BE, FIE) ol fudd Sk Cconasey
digtpidwtien Fogha LigbtrSixturé efrmn afhd arikasisrt, specifically a
conventional rotationally symmetrical flood reflectoxr. Such a
flood reflector from the prior art ig rotationally symmetrical
about the center longitudinal axis and has a parabolic crogs-
section. The inner surface is mainly smooth, i.e. without facets
or segments. A similar illumination intensity distribution can
also result when spberically curved facets are arranged on the
interior of a flood reflector.

FIG. 7a shows the illumination intensity distribution on
the same scale as FIG. 7, assuming that such a light fixture from
the'prior art is installed in the ceiling in an installation
position like FIG. 7. It is clear that a clearly more uniform
illumination intengity distribution that reaches farther upward and
outward results with the inventive light fixture using a reflector

like FIG. 5, as can be seen from FIG. 7.
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shape, the reflector is mainly rotationally
symmetrical about its |longitudinal center axis N 1In
this case the curvature radii of the cylindrica
segnents do not vary along a row of facets. Sinply by
positioning the segnents, i.e. using the positioning
of the 15 cylinder axes mrelative to the tangents T
with different angles a of deviation as described for
the enmbodinment in FIG 15, an illumnation intensity
distribution is obtained like FIG 10 that is
characterized by higher uniformty. FIG 9 is a

schematic illustration of the beampaths :0 using a
few exenplary |light beans, the light fixture 10 being
nmounted to the ceiling Dand illumnating a floor S.

FIG 9 ,ildustrates the systemin an arrangenent shown
rotate y"%‘n"gl"&n i‘ﬁ“ﬁy Bg'§§’r digsrihution JikratFEH 7 cannot
be antaiséed yjulits wiithuiepherdtatiher b | Cort Ootah gﬁ :
ori FIG_9 on the floaor B. it ai S gvi gg%%htgtg‘%g% T% cr’rill'al n ylse
1ratedi ordndrispindecees- | Cridrdxiceh facetsiaxe required to

obtaliftdd Dl nalt3 opPt AkRRE 1 02k LE  PELL s
along a lar gémsuff ace %?g‘ébpa?iggé—’g'lgg%'&? c%r;{e % 1
i 11 ust rik@s Samdiower anTeobodtnentl ofiNah NeFéAtEBre 1ight fixture

ector_configuration for an inventive light fixture
10 f’%%/m c %é‘se&%%t GPECROGR; a8f at devalightirox gven as a

spo€ Bixies. Vany bak@NeadekOWelh 153661 LXEW | s
accordance wi th the I hventi vgatﬁgagﬁf%%éf\lﬁéégﬂimmms a floor

B 18 e alde§Rent s are positioned such that the

cyl i ndgizeax@s ; shgve, di. f en%‘%_l ngles_of deviatign to

the associated t ang:é%*vsﬁ%e enl X Aethetispadiment of a
reflentaridly foirsani bureohivekpifhe £i3e€ad. Dern AUBNYE its basic
sha%tq:h%n:jew_en{ti ve, | ingt 1f|1i xture using a reflector |ike

‘G T TWERTSECHhS M BY Frietlenally sypmatitiical @bout its

longitstdmed cent@ri hkilgi Bat exd ERYLPLULE St ! i

reflector 21 like FIG 11 can ﬁe Jlﬁtva‘p&e radii of
the cylindrical segments do not vary along a row of facets. Simply
by positioning the segments, i.e. using the positioning of the
cylinder axes m relative to the tangents T with different angles O
of deviation as described for the embodiment in FIG. 15, an
illumination intensity distribution is obtained like FIG. 1¢ that
is characterized by higher uniformity.

FIG. 9 ig a schematic illustration of the beam paths
using a few exemplary light beams, the light fixture 10 being
mounted to the ceilling D and illuminating a floor B. FIG. 9
illustrates the system in an arrangement shown rotated by 180°.
FIG. 10 illustrates the illumination intensity distribution of the
light fixture 10 like FIG. 9 on the floor B. It is evident that a
mainly rotationally symmetrical illumination intengity distribution

is obtained that isg nearly constant along a large surface circular
region.
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used as a scul pture spotlight. The use of separate
scul pture |lenses is not necessary when using a
reflector 21 like FIG 11. The polar |ight
distribution curve like FIG 12 shows the
illumnation intensity distribution of FIG 13 al ong
the axes X =0is and Y =01in a polar, i.e.

angl e-dependent, view. FIGS. 15a - 22 shall now be
used in the followwng to explain the inventive

manuf acturing nethod for an inventive reflector 21
for an inventive light fixture 10. Preferably the
inventive reflector is nmade froman 20 al um num di sk,
i.e. aminly circular disk nade of alum num by
pressing. FIG 22, in a very schematic view,
illustrates the _alum numdisk 23 that is placed on an

apex SWoE- allitlustrpiesiianother mmbodément| of aul tnventive
reflie@to@NEoh FERk4WE di n@ﬁ Hh ?:L?A‘J'\\/rlre%&:%&% ’ P‘.E'gﬂg t E,e_{:t&,k}g UE.E which the

the center 1 ongitudi axi s e require
curygturgi sadsi nof o wylihdrieed Fcete! vhﬁf}'| ﬂljﬁﬁg'aa_ row of

SSi head or, pusher 24, e.g. a_rotatable wheel,
faclks™’ kYFevise it aarontiptse &he jpyentivesgeaching the

cylabﬂhicﬁivﬁégﬂﬁﬁﬁ%:gié“ﬂbéﬁkidﬂaap%%%.V@£¥t 2hbag ggﬂagﬁ axes

a stationary attachnent site 41 e pressing

havg,ditfereny anglnm|of dewiatiion ¢b the assovidBedlr bamgents. A

: e he al ym num di.sk. 23 outward,. and i s
maibl¢ 668 M4 fihlladiln AB Bl o Serf Bubl T Ehf PP 13 con be
obtagneddwitleras idesativegldaihtDFasture 18168 aNréFfector like

digecti of the arrow 27, that is, in the axial
FICqi riget i‘gﬂ'?h T hdhidoht, fifrtere dfeigr pespible ofer imstance to

illewensed HYVeddpuiurd Yo Hhadihel %g&ggtéécﬁﬁﬁik«gfrﬂ? 11 can be

alumnumdisk 23 is as desired and 1's not shown
useq Apng BERLRTUES ismptldeddss, Thiecupecofi agphratie 2dchDpture

Len§ERSLANEY AUERAREY Ut/ W6ad LM 2aBLATLE DY 15 %re. a1
The polar light distribution curve like FIG. 12 shows the
illumination intensity distribution of PFPIG. 13 along the axeg X = 0
and ¥ = 0 in a polar, i.e. angle-dependent, view.

Fies. 1l5a - 22 shall now be used in the following to
explain the inventive manufacturing method for an inventive
reflector 21 for an inventive light fixture 10.

Preferably the inventive reflector is made from an
aluminum digk, i.e. a mainly circular disk made of aluminum, by
pressing. FIG. 22, in a very schematic view, illustrates the
aluminum disk 23 that is placed on an apex SW of a die 22. The die
22, the so-called male die, and the aluminum disk 23 rotate
together about the center longitudinal axis M. The drive required
for this is not shownm.

A pressing tool includes a pressing head or pusher 24,

@.g. a rotatable wheel, and two lever arms 25 and 26 that can pivot
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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 the radial direction of the arrow
28. This is possible by nmeans of the pivotable |ever
arms 25 and 26. It should be noted that the Ss
pressing tool with the pressing head 24 and | ever arns
25, 26 can have a conpletely different basic shape,

it merely nust be assured 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 froma position like FIG 22, as the die
22 20 rotates, the pressing head 24 presses, together
with the the 22 as the rotating al um num di sk 23

t he_disk ong the outside surfaces _of the .
anch BY§5: byfe 3¢ i U, ipmpcinnoa astecERdptooR Stationary
attbbbment| ertera2] rmmdiigiesdloy Heoalte 20 Goved- 1hl cEHOMAGIA1
i be Eoted that the cylindrical or spherical segnents
dirgpeinn pEr¥he (aFrom 28 Lo thec ¢emtrerhBEf of chbe ngluminum disk

23 vatkedal i i O op! BE kG522
conpr i siﬂ%&eg%%@&sﬁ%gg?%gs%%egégﬁe? rgF%af;Fy“ the aluminum

diskngdrand exertritherddn dremti @&bﬁﬁ&ﬁgbyokaégin Ehe direction of
e I Rg. Jln cross-section, - _39 the outside shape 29

thepggg‘gﬁsg‘g' et AT ot Paials ALEeREAER  ACThS gpABReT in which

thespeassiiig i £6if o Gt fea@iPtiddCnyl 2he DUERELT 981 YhEo Obhd NEop face oS
OﬁtSlde face 29 of the die 22 is I'npressed in the
of Fhecriwpingm (isk 123 def lasc dewizedaandr ihaopr shewng

proces .S _Wiile the oducti op of, an
aIuninun1re%fggg%ﬁgg%Plfﬁgﬁf°cPP§fuEé? RreRsLRe ead 24
congbamely pressds addy ddgevdsl the apihis3at a8sk 23 against the

ve-descrj bed German patent application DE 10 2004
Qutggge A id cﬁcwié:hﬁr SdGctlon &t sAnafahiewnthefshaperof the

cHcHab 0063 n s b iSRS LG PRATHESLH SHERL 27 s 5o
the%ga#%p%néﬁﬁggqipn of the arrow 28. This is possible by means of
the pivotable lever axms 25 and 26. It should be noted that the
pressing tool with the pressing head 24 and lever arms 25, 26 can
have a completely different basic shape, it merely must be assured
that the pressing head 24 is able to exert presging 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 pressing head 24 presses, together with the die 22 as
the rotating aluminum digk 23 rotatesg, the disk along the outside
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 spherical segments on the reflector 21
described in the foregoing are worked into the outeide shape 29 of
the die 22, comprising e.g. hard steel, as a geometrically inverted

structure IF¥, for instance by laser engraving. In cross-gection,
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that conprises a plurality of parts that can be

di spl aced relative to one another. in the enbodi nent
in FIGS. 15a and 15b, the die conprises a center part
31, a left-hand edge part 32, and a right- hand edge
part 33. The center part 39 runs conically upward and
15 can be displaced in the axial direction of the
arrow 27 and in the opposite direction. in this
manner it can be inserted |like a wedge between and
renmoved from between the two edge parts 32 and 33. The
two edge parts 32 and 33 are displaceable radially, at
| east along a slight displacenment path, in the
direction of the arrows 28a and 20 28b as soon as the
center part 31 opens an appropriate novenent space

r d ar 32 and 33. when inserted |ike FIG
tlgﬁao,&'{gr%éi% e &%ﬁaﬁgspgﬁsﬁﬁﬂe%se-%tﬁ FaEath-dikgaetracture. As

cdmbe ®eem EolUOHEtEXEL FBbm SPARE ! i
[ ressed on the inner surface 30 of t eearefrlutgg%:%(rg ?f. the

e fage; B8 afinthekdie| 22 1Shimpiessehtior thar inBarior 30 of
tHE Skl a rd relative to the exteriaor
parts thghzﬁg35?g2fg€%§w%¥e§§ BEiFess, ocPHQE“ded'
coni cal ¥hapenghefprductideroPad Dlhmilhe WaEheetd? for light
f#%?%FSsBZi%Fd 33 can be displaced radially inward,
VERS ¥1EPLGPERed (S egmenes rinliadrend nopda fanw 8pblicant's

abbie-2de8rPRLE Seadnl r restr.ess di,al.ly
i nwar d, for i&n(s;t ance y%‘?iaﬁ)d’ri‘ei[ece’f}é’rﬂ%%%( ﬁ@t lﬁ'@hgwﬂﬁ 915 21,
the predugtionadf sdn nenionin e filha-tefg wiRdl nad88ubNBacets in a

re3Bingl ooth-like struyctures arranged on the
P e%genga??g§§€%t?F??ﬁﬁﬁs RﬁQﬁiﬁHQTws vo, can nove out
of the undeacedsdalce Mhith Ahd S8R-eH3®n, hCaid 3895
G__3a).that are between the cylindriéﬁl faéets 1ﬁi,sugg98ted

F
thﬁin?% ARE T rRtuRld SRt rertd hatt lcenr bel displagéd relative
tosonbhahothéP. MOME A éiﬁld&ﬂne%ﬁ ri%SlllsJIIG%.f R[.—,at dieggg' the die

parts 32, 33. Once the
conpriges a center part 31, a left-~hand edge part 32, and a right-
hand edge part 33. The center part 39 runs conically upward and
can be displaced in the axial direction of the arrow 27 and in the
opposite direction. In this manner it can be ingserted like a wedge
between and removed from between the two edge parts 32 and 33. The
two edge parts 32 and 33 are displaceable radially, at least along
a slight displacement path, in the direction of the arrows 28a and
28b as soon as the center part 31 opens an appropriate movement
space for the edge parts 32 and 33.

When ingerted like FIG. 15a, the edge parts 32 and 33
with the center part 31 form a continuoug external shape 29 that is
to be impressed on the inner surface 30 of the reflector 21. When
withdrawvn like FIG. 15b, the center part 31 has been displaced
downward relative to the exterior rarts 32 and 33 in terms of FI@.
15b. Due to the conical shaping of the center part 31, the wall
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radi al di splacenment of the edge parts 32 and 33 has
concl uded, this novenent gap 36 nmakes it possible for
themto be noved in the axial direction of the arrow
27 out of the inside of the reflector 21 and releases
the reflector 21. Thus the. die 22 can be renoved from
the 1is reflector 21 despite the radial undercuts HL
HM HN on the reflector interior 30. FIGS. 15c and 15d
show anot her enbodi nent of an inventive tool 22, in a
vi ew approxi mately al ong the sectional |line XVc - XVc
in FIG 15a. It is clear that this die 22 conprises
five parts, in an 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. 1In this

pesRad URA 391 odn g dforMGdn LIRSS 00 0R0CGRS has

concl uded, first the cent er S amﬁy
lnﬂmqetﬁﬂehmrtheraméu&&smrraw:rnsanahﬂ.msane Theaelg8Jparts 32 and

sitio G, 25 15c,_ so that then the
33 &’f epﬁsg%‘aéﬁe‘g é‘sﬂﬂ% IfRpE G fion HpStAREPIPY aPBRRg elements
(ndth@natwhpyws 28c and 28d. Then the edge parts 32 and 33
described in the foregoing can nove radially inward
al ong tRee-tala radink wSewant mrbthahednesphrtagzea and 28b,
S 6t n makes |t ossible for th
ehe BUGTRBERSPERS SOl dB tdrond 357 1By el Buctapvith their
quﬂhetiense\fOpamin aﬂové OUD\EE Hedhinte?'cts HOS ARDI 8K (see also

r:é o git d# $ nfxgs Mso that the die 22 can be renoved
| PREYFTPont2l tHAE iKY Retmieen dhecsvdindricahefacets 141,

14nenhadlaﬁatthﬁtFﬂ£é iubfﬂyﬁﬁﬁ.&%&Eh%he'Q&%EEE¥Srdhi ﬁ that a

having three tool parts x, y, and z, eac whi ch
HOvEMBHOCOLIER 3 Xsawihs ﬁQ¥tﬂhQse@a@epaassmEBL 38he Once the

<oA1 0L a8 U8 ol UL 15!k 0 BAS pdinuc, cate
movegent| gap r 36 esakdmti tOosA LY T ehed! £8| be moved in the amial
direction of the arrow 27 out of the inside of the reflector 21 and
releases the reflector 21. Thus the.die 22 can be removed from the
reflector 21 despite the radial undercuts HL, HM, HNM on the
reflector interior 30.

FIGS. 15¢ and 154 show another embodiment of an inventive
tool 22, in a view approximately along the gectiomal line XVe - Xve
in FIG. 15a. It is clear that this die 22 comprises 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.
In this embodiment of a die 22, omce the pressing process has
concluded, first the center part 31 moves away from the viewer
transverse to the view plane, starting from a position like FIG.
15c, so that then the edge parts 34 and 35 can move radially inward
along the arrows 28c and 284. Then the edge parts 32 and 33
described in the foregoing can move radially inward along the
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angul arly extending region z of the the is filled wth
concave cylindrical or concave spherical or generally
inverted facets IF for producing cylindrical or
spherical or nonspherical, undercut facets on the
corresponding interior 30 of the reflector 21. The is
other die parts x and y are nmainly continuously
snooth, i.e. free of bunps or depressions. Radi al
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 too
part z. Conparing FIGS. 20 16 and 18, this can happen
for instance in that the tool part z executes a T
radi al novenent relative to the fixed tool parts x and
y along the radial arrow 28e. Wiile FIG 16 shows

arrcirs 2B RAZI bE8N t ' e die _aggunes
during the pressi ng@%?o%:%%%ﬁ%zé%&h% O8CT &t é? ?ﬁgn mokes it
F‘FE&Z&PI§°Fn§bﬁteut§@sidiewﬂzﬁ ?yaaaﬁgm m@&tsZEzzdabtea4, and 35
r S g I 0OCess r rem)lngt e | e
S et hedvel PAgE 3Ts 1 ve, PdeREgthe gemter

lopgighddénait axtscwbesi sy ik Qi G2 Lén bgerh%eﬁﬁtesﬂ*:irely from

art and_z nove radially outward so that t
trg iné%é%e%heaﬁﬁf}?cEﬂFi%iﬁ cated by the doubl e arrows.

Duri ng tHReP&RSSH r ol_ par X s anpd ,
z of the die 22 et g&?'w&{%ﬁg?%m pggﬁﬁﬁnlﬁvﬁgglﬁ die 22
hapipg threectedhtpatis gapy,i maidc 2t cdabh bEewhietbhgs a 120°

R AR nl . P R Sbunpooaonfa; chRo¥AoRaES arbop view,
si$ﬁ1apre?SEﬁbcﬁﬂéh ﬂﬂ“?ﬂGHtQEE?rtﬁQ QEfEQSt5§f§?f58£ Bding shown
15T Lo abi RIGnALS diimesmetoshbhathoslysal oLpoontdesatal
eobTALTy SGAR 1| For S T8 HE M psen concave
CYE&#Qﬁkﬁpkﬁoxegqndau; tspherical ox generally inverted facets IF
for producing cylindrical or sphexrical or nonspherical, undercut
facets on the corresponding interior 30 of the reflector 21. The
other die parts x and Y are mainly continucusly smooth, i.e. free
of bumps or depressions.

Radial movement by the die parts must be possible in
order to be able to produce undercut facets 14 on the interior 30
of the reflector 21 by means of the toel part z. Comparing FIGS.
16 and 18, this can happen for instance in that the tool part z
executes a radial movement relative to the fixed tool parts x and y
along the radial arrow 28e. While FIG. 16 shows e.g. the position
of the die 22 that the die ussumesldurinq the pressing process,
FIG. 18 illustrates the radially inserted pogition of the die part
z after performing a pressing process for removing the die from the
reflector 21 that has been formed.

- 42 -



10

die, starting froma position like FIG 17, after the
cl osure parts have executed an axial novenent, a
radi al insertion novenent for the three parts x, vy,
and z can be initiated so that a position is like FIG
16 is attained in which the die 22 can be renoved from
the reflector 21. In another enbodinent of a die 22 in
FIG 19, it is indicated that the displaceable parts
32, 33 of the die 22 can also performa pivot

novenent about a pivot axis 37 located in the ao
region of the foot of the die 22. In an alternative
enbodi mrent 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. The enbodinents in FIGS. 19 and 20
denonstrate that a radial novenent by parts 32, 383,

34, arfd® 3% §iltgrgpsiye @BhOQﬁ-!}enbelip#@vﬂﬁd Jdiy the three tool

partpé Pt JTOLGREDL ookl Qédg.giixogﬁgﬁagé %8| lh ot 2 are Spaced

cl osure parts or spacers rovi d
apa:mataqorimdmtadr bﬂ'l ahemavebiat advtws tﬂ&ﬁ-mge&mmq:ressing
for

rog %&ﬁ - 43 | GS. 19 and 20 indi cate_ that
P %ﬁ g EPRGe PREES Kac¥rs23d 3nof hebe fiis 2% axe dm the
witll&h&vﬁﬁfﬂc%@.tt@bnzimké FRE! CEPONEL NEna XL '@pém&%ea by the

of the die 22 can al so be prOV|ded al ong only
doubyg tﬁraqOWSegqr@nnm: t:heseﬂt bynal cibsypee 29axt ct:hea dleuad ity of

se 5 s seg s of the multi-part t
clofq B B shindd - BEORRk o rRpsn Sanm 1A%, Mgt e sed onto
the lihthiioig 3100 die thad rakh¥cdbepbfCelphedd COIHURS natte can be
enbodi ments in FIGS. 15a through 15d, indicate that

for jngtance;axivdlyr digpdrreablacend, | Fnkkar tm hmodides is
proﬂ% (i'ﬂ tfh%c %En%oﬁ@.mgﬁﬁs' ELe{?ﬁ:Qé 395£f?.&5|e1§§f l é{ (]:%ea%k:‘ov:.ded

can al so provi ded al ong theé entire out sl
witly ecasficae eeht@rzzr Bhefaabedi rrenr the pEpoddaof remtgting the
diefHEEaﬂﬂfigr es alpoggtion like FIG. 17, after the closure perts
have executed an axial movement, a radial insertion movement for
the three parts x, ¥, and z can be initiated so that a position
like FIG. 16 is attained in which the die 22 can be removed from
the reflector 21.

In ancther embodiment of a die 22 in FIG. 19, it is
indicated that the displaceable parts 32, 33 of the die 22 can also
perform a pivot movement about a pivot axis 37 located in the
region of the foot of the die 22. In an altermative embodiment 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. The embodiments in FIGS.
19 and 20 demonstrate that a radial movement by parts 32, 33, 34,
and 35 of a die 22 can also be provided by a pivot movement. In
this case, as well, however, closure parts or spacers (not shown)
amust be provided that prevent a radial movement Guring the pressing

process.

- 43 -



10

15

the dies 22 that can be used when pressing a reflector

for attaining undercut segnents. Dependi ng on which

shape the undercut segnents or the undercuts have,

the outside surface 29 of the die 15 22 nust be

correspondingly shaped like a male die with a

geonetrically inverted shape. Wth the exception of

the enmbodinent in FIG 3a, the foregoing description

of the figures described primarily enbodi nents of

inventive light fixtures, reflectors, and dies that 20

relate to segnents with a cylindrical basic shape.

However, the inventive teaching includes the

arrangenment of undercuts between or adjacent desired

shaped segnents. Thus the basic shapes of the

segnenpﬁgfan change for, instance along a colum or

al ong t s'cillscﬁl?%eﬁé’nmiCGFPe'éPPBn Tt plataining tupdercut
facéﬁstifﬂoﬁ(ﬁhé'ﬁﬂﬁﬂyﬂ%rzgoaBEeEﬂgtEQQlﬁ¥£6PdﬁiFQQ d¥r-esponding

spherical segnents are arranged in the direction
exterpml shaps &% off ther diesfancenabdlac nbe i proeldéddMliast only a

rical nments _are also arranged angul arly. In
perbleg SRS Ur, SRR 0T AhaPeuca OF tha i 2l caly those
rarbe ooomgbotel WECRhadmaledlpa$L0ARL! 52 PR Uxd NProvided for
sggnpnts havi ng an |nmardlgacurved reflecting surface

genary-11e undercat: fpceteafdebavingaete ke aondiakbly tdisplaced.
the ungerdhiic in PR3 face. i | Yoy t hE
. _radial depth gggﬁﬁeggﬁdercu?g?ggﬁgtl?sri¢é;ri%%eﬁ?ﬁough 154,
indiept e \heta pre i ecaionar Yoabendnaesbbd "fadétd ArF R can produce
h ircunferential, directign of the reflector.
unabst R B o AP ERL Ok Peohr Chmer eiRaR 2k apn also be
prowidal alang ahenenticel UiRs28d/ fhcd! HI%LA GV fe LAE,
segnents. 10 Finally, the height of the undercuts,
that isthe f@bedimenteineF3E8n b5actltoughicz2 il ishmptes all of

thetci‘.'?e&% Q—,‘fhaltoré%zt Bgi HggdaéhénMp%fassing a reflector for

attaining undercut segments. Depending on which shape the undercut

segments or the undercuts have, the ocutside surface 29 of the die
22 must be correspondingly shaped like & male die with a
geometrically inverted shape.

With the exception of the embodiment in FIG. 3a, the
foregoing description of the figures described primarily
embodiments of inventive light fixtures, reflectors, and dies that
relate to segments with a cylindrical basgic shape. However, the
inventive teaching includes the arrangement of undercuts between or
adjacent desired shaped segments. Thus the basic shapes of the
segments can change for instance along a columm or along the
circumferential directiom of the reflectoxr so that for instance
alternating cylindrical and spherical segmentg are arranged in the
direction along a columm or for instance alternating cylindrical or
spherical segments are also arranged angularly. In additiomn,
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t he undercuts, can also vary along a columm and/ or
along a row of facets. - 45 CLAIMS 1. A light
fixture for illumnating building surfaces or portions
t hereof or exterior surfaces, the fixture including a
mai nl y cup-shaped curved reflector centered on a
| ongi tudinal axis and having an interior adapted to
hold a light source and fornmed with a plurality of
facet-li ke segnents at | east sonme of which have a
radially inwardly curved surface and at |east sonme of
which are formed with radially extendi ng undercuts. 2.
The light fixture in accordance with claiml1l wherein
t he segnents each have a reflecting surface with a

. cylindrical or spherical or nonspherical shape. 3. The

invenglive fundamantin cac deadaspacest bagl BaNldcavb@ Béfwéen adjacent

ity of nments i s arranged between an apex and
seg‘g‘!"&g?’ee%ed §& 4 r??_“P@H“—écPBF.igz. a#hé“?’?ﬁﬂl-?fﬁ“gm@ reflecting
surf&ﬁﬁﬂdﬁﬁﬂﬁhéMdHEd&hﬁhﬁ&larWQﬁESHnEE??32€9%§€%§%aéﬁhrt by the

cylindrical and centered on respec nder~ axes
undereut havwinge@ smogthasuragegl e to the center

| ongi t ygi_nalaxi.s of the.reflector, the acute angles
Vafyingqggag&qdfseaﬁgélF}o ePﬁ ?Eg At URGSTFRESphbat is the

sizetehgde dverllap Ui, gbhn! iy 81bfga8 CO6T@RE Catlh fér RAG the
cir4uméé\her%"n a t,anrg_.ent on an exterior of the reflector

TSPt iad, fdreckdonegEokker rafieetorsi cal segment

forms afbraifled,OthedibAbtoDcuA t | Lndely 8 S

the respective segneﬁt. 6. #ﬁ%ilggéﬁgfﬁgtﬁg% Sfcuts can also
vary g fc #oMumn endi/or5aldfg a row of the segments.

Finally, the height of the undercuts, that is, the axial

extension of each undercut along the center longitudinal axis M of

the undercuts, can also vary along a column and/or along a row of

facets.
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wherei n each angle of deviation varies with a di stance

between the respective segnent and the apex. 7. The

light fixture in accordance with claim1l wherein the

light source is a point source. 8. The light fixture

in accordance with claim1 wherein the |ight source

is a halogen |lanp, or at |east one LED. 9. The I|ight

fixture in accordance with claim1 wherein the |ight

source is arranged near or at a focal point of the

reflector. 10. The light fixture in accordance with

claim1l wherein the refl g has a generally

par abol i ¢ cross-section. . The light fixture in

accordance with claim1 wherein the reflector is

mainly,rotgtional | ¥y, synmetrical .abqut  _its center

"ongi 1 dar i ERRE ¥4 SRR o Wi RRdit cant RS iRy aces

or puttionisaitheteoBher cédtdtor aiurFuds, NdheafgRBEF&! idcluding a

ircular_light outlet aperture. 13. The light fjixture

R I
mal 5886#&&' , cHFYRd crefinatorcentered, ensa ghengitudinal

axisiramy bavifg QHSiR¥ELIGH EHANHE 3 Yo®h al NEght source and
| ongitudinal axis, curvature radii of the segnents

formpd With 2aPdHY2hitY caftfacakrlike segmenss at lqast some of
o . . . nomoe :
hidH $alvel BXHASal Ty mmmq %L&ﬂ}:;i ﬂ:&hﬁé & dhdi'%ome

light fixture produces a™g y ova um nati1on
of wiichnpres Epymedswithkadinllys exteadinghtndexcats. i n
accordance with claiml1 wherein the light fixture is
arranged i mmedi ately on a ceiling of a building room
and i s2shayhd hight dbitixEtin accordance with claim 1

wherein the segments each have a reflecting surface with a

cylindrical ox spherical or nonspherical shape.

3. The light fixture in accordance with claim 1
wherein a plurality of segments is arranged between an apex and a

free edge of the reflector.

4. The light fixture in accordance with claim 1
wherein the segments are cylindrical and centered on respective
cylinder axes each oriented at an acute angle to the center
longitudinal axis of the reflector, the acute angles varying as a

distance from the segment to the apex changes.

S5. The light fixture in accordance with claim 4
wherein a tangent on an exterior of the reflector in each
connecting region of a cylindrical segment forms an angle of

deviation with the cylinder axis of the respective segment.

6. The light fixture in accordance with claim 5
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16. The light fixture in accordance with claim1l

wherein the light fixture is arranged indirectly on a

ceiling of a building roomvia conductor rails and is

a spotlight. 17. The light fixture in accordance with

claiml wherein the light fixture illum nates regions

of a side wall and regions of a floor of a room 18.

The light fixture in accordance, with claim 17

wherein the light fixture illum nates regions of the

side wall wuniformy. 19. The light fixture in

accordance with claiml1l wherein the light fixture is

shaped gs a pol e-mounted |ight fixture. 20. The Ii%ht
wherpip each angle, of ) Ge¥iftipn raries wier & flighance between
theS2E5PEE 1S ‘seifuledt dnid thaapex! endi ng angul arly of

t he 1 ongi tudi nal axis, curva?ure radii of the segnents

being constant along at |east sone of the rows. 21.

The i ght fq r:el apge_ W | M eyn

the Ii %'t filﬂ% ulirl hp‘):qu 0 %%gégagﬁn?%{’%%%u Elﬁtg't icon% 1
wherainnthe \1ighit rscwriceon swat point sowxes.ar fiel d of

light. 48 22. The light fixture in accordance with

claim1l wherein the segnents are arrayed in col ums

ext endi®g Oeheendlght f£ikedrehen afcdotdantd WAThOWlaim 1
h edge fﬁ the reflector, curvature radii of the )
wheEall fhe XA HParOnioan PEMSTSRIPRY e AtoReRAE, one LED.

23. The light fixture in accordance with claim1l '

wherein the segnents are arrayed in colums extendin

gener al}y %3119#@ gperure infacegoxdange aidh efaime
whet&ih RO i it \WAHeR iEanEaR%?&pﬁeéacieQ{p%tts aPEoRd point of

constant along at |east sone
the reflector.

10. The light fixture in accordance with claim 1

wherein the reflector has a generally parabolié crossg-section.

11. The light fixture in accordance with claim 1
wherein the reflector is mainly rotationally symmetrical about

its center longitudinal axis.

12. The light fixture in accordance with claim 1
wherein the reflector has a generally circular light outlet

aperture.

13. The light fixture in accordance with claim 1
wherain the segments are arrayed in rows extending angularly of
the longitudinal axis, curvature radii of the segments varying

along at least some of the rows.

14. The light fixture in accordance with claim 13

wherein the light fixture produces a generally oval illumination

47



colums. 24. The light fixture in accordance with
claim1l wherein the segnents extend only in one or a
plurality of partial regions of an inner surface of
the reflector. 25. The light fixture in accordance
with claim24 wherein the partial region is
circunferentially limted. 26. The light fixture in
accordance with claim24 wherein other regions of the
i nner surface of the reflector are minly snooth. 27.
The light fixture in accordance with claim?24 wherein
intgﬁggg¥ré§g . dﬁ}o&he i nner surface of the reflector
are illed wth segnents having surfaces that are
spherically or nonspherically curved toward the
I nsi de arg fi,l.l |.at .segnents. 28. .The Light
fixturef$?1 3@5596‘%%ég%fgﬁrﬁléPn$i9°ﬁé§ﬁ%§n?‘&ﬁe°h‘9“ 1
whegeinethes Light fiturantisabkyah§ed ehinadidtulyr ocalafl 2efling of
of.the reflectoy. 49 29. The light fixture in
a BRI KPR S PhREed, AR & doYmLieyl ¢ of
devi ations vary such that segnents near a free edge
of the reflector have |arger angles of deviation_than
segmentt nedhe Hdoghse£isturacin aaeerdanceswith, glpignl
whekbih UEKe | i AAC Fi9R0¢8 Vit BrehAbda Lind QIR bRCa ceiling of
segments ar'e arranged al ong annular rows that run
a bujplding |xoq wise conduchod nabhy amdliid = epotldghkat
extend from the apex to a free edge of the reflector.
31. The light fixture in accordance with claim1l
wher ei Nt wo Theaddahap fiktapasinf acagrdtice kdth 2laim 1
whegg{gu é”fgaléﬂfixture illuminates regions of a side wall and

regions of a floor of a room.

18. The light fixture in accordance with claim 17
wherein the light fixture illuminates regions of the side wall

uniformly.

19. The light fixture in accordance with claim 1
wherein the light fixture is shaped as a pole-mounted light

fixture.

20. The light fixture in accordance with claim 1
wherein the segments are arrayed in rows extending angularly of
the longitudinal axis, curvature radii of the segments being

constant along at least some of the rows.
21. The light fixture in accordance with claim 20

wherein the light fixture produces a uniform illumination

intensity distribution within a circular field of light.
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angle offset. 32. The light fixture in accordance wth
claim1l wherein one of the undercuts is arranged

bet ween every two segnents arranged adjacent each
other in the direction of the center |ongitudinal
axis. 33. The light fixture in accordance with claiml
wherein the reflector elenent is made of alum num 34.
The light fixture in accordance with claim 33 wherein
the reflector elenent is pressed alum num 35. A

nmet hod for producing a reflector elenmént froma

starti 22.maThai highoriixans aid dedpordgnaepiithl ¢1aiwfl

se ts on the interior, characterized b he
v Hher 40PaBES BroVITIONE 1 Ay arEEPaing generally
from\HEDiapes; toXR! Erdd sutéd Adge JOhe REEYEEEoE 1€ curvature
,vvorlg.)‘l ece and a 50 male die, the male die havin

radii, af,the, spguents svasying ahkang @t deastcacme pf columns.
adj acent segnments in the workpiece; performng a
radi al novenent of sections or parts of the nmale die
rel ati 8-t oThaelight atixhuns dmemiccondpadef with t¢laim 1
rkphece e oj.ecti.ons are noved out of t
whestlef RS0 2 s80mbeL 41 ALY 'Y Boiubalo B odling gdalivatry
fromitihe dpexr tbaai free tontdie adtfd @Ft theck@fRaétdd) ocurvature
:r.‘adir'eoVi the male die fromthe reflector_ el enent. 36fth
A CSol"PPoPeRPRRER i RRM 28 AAMR A LR pRE IaRet AR P e
columid.ector elenent that is filled on its interior with
under cut segnents, using a netal shaping nethod,
including a shaping surface that functions as a nmale

die dupiang ¥he £IGWE "hixture in accordance with claim 1
wherein the segments extend only in one or a plurality of partial

regions of an inner surface of the reflector.

25. The light fixture in accordance.with claim 24

wherain the partial region is circumferentially limited.

26. The light fixture in accordance with claim 24
wherein other regions of the inner surface of the reflector are

mainly smooth.

27. The light fixture in accordance with claim 24
wherein other regions of the inner surface of the reflector are
filled with segments having surfaces that are spherically or
nonspherically curved toward the inside or are filled by flat

segments.
28. 'The light fixture in accordance with claim 1

wherein the segments cover substantially the entire inner surface

of the reflector.
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process and is filled wth radial projections for
attaining wundercuts on the reflector, the too
including at | east one displaceable section or part
that.is radially displaceable relative to at |east
one other section or part, so that during the shaping
process a mainly continuous shaping surface is
provided, and as a result of a radially inward

di spl acenent novenent by the displaceable part or
section the projections can be noved radially out of
t he undercuts. 51

29. The light fixture in accordance with claim 6
wherein the angle of deviations vary such that segments near a
free edge of the reflector have larger angles of deviation than

segments near the apex of the reflector.

30. The light fixture in accordance with claim 1
wherein the segments are arranged along annular rows that run
angularly of the axis and along radial columns that extend from
the apex to a free edge of the reflector.

31. The light fixture in accordance with claim 1
wherein two spaced-apart rows of segments have a circumferential
angle offset.

32, The light fixture in accordance with claim 1
wherein one of the undercuts is arranged between every two
segments arranged adjacent each other in the direction of the

center longitudinal axis.

33. The light fixture in accordance with claim 1

wherein the reflector element is made of aluminum.

34. The light fixture in accordance with claim 33

wherein the reflector element is pressed aluminum.

35. A method for préducing a-reflecﬁor element from a
statting material workpiece and having a plurality of segments on
the interior, characterized by the following steps:

providing a starting material workpiece;

exerting a relative force between the workpiece and a
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male die, the male die having radial projections for producing
undercuts between adjacent segments in the workpiece;

performing a radial movement of sections or parts of
the male die relative to the reflector element shaped from the
workpiece so that the projections are moved out of the undercuts;
and

performing an axial movement of the male die relative
to the reflector element for removing the male die from the

reflector aelement.

36. A tool for producing a mainly cup-shaped and
curved reflector eleneht that is filled on its interior with
undercut segments, using a metal shaping method, including a
shaping surface that functions as a male die during the shaping
process and is filled with radial projections for attaining
undercuts on the reflector, the tool including at least one
displaceable section or part that is radially displaceable
relative to at least one other section or part, so that during
the shaping process a mainly continuous shaping surface is
provided; and as a result of a radially inward displacement
movement by the displaceable part or section the projections can

be moved radially out of the undercuts.
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