Lum naire. The invention relates to a |lum naire conpri si ng:—a-housi ng

provided Wth a ITyht emssi o W Iow —TrearTs - or—accomodat] TS SHEEPHAT BEEN|
electric lamp in a plane P which is transverse to the |ight em SHEP]IACED

w ndow, al ongside said |light em ssion wi ndow, concave si de ‘ref+ectors -
positi onWOWREEIi t e one anot her al ong pllane P and each heoinsyémsioput er edge
adj acent the |ight em ssion window in a"plane Q three-dinensional |anellae
transverwhe pl ane P and transverse to the |light em ssion w ndow, each
havi ng a edge in the light em ssion w ndow and i nner edges i nsi de

t h¢' housi ng, and each having a respective deflection sur f agEshBe e RdpRced

outer edge and the inner edges which has a concave curvatu
pl ane P and whose outer edge is concave and has a di rectiom Nﬂmﬂmm
which is substantially parallel to plane Q Such a | um nai

exanple, fromEP-B-0 138 747. Al though not nentioned in this patent,
according to a statement nade by the propri etor of the patent referred to,
the patented | um nairgpe eﬁﬁbﬂsﬁﬁ Nce 1984, has a

| anel | ae the concave curvature the ection surtaces of which becones

| ess pronounced tomrﬂmwmwm window} ef | ect or s
concentrate the i ght QRS bemioditing's SRR LRkt lamp in a plane P which is
transverse to the light emission window, alongside said light emission window;
5 concave side reflectors posmoned opposite one another along plane P and
each having an outer edge adjacent the hght emission window in a plane Q;
three-dimensional lamellae transverse to the plane P and transverse to the
hghteunsmonwmdow.eachhavmganonwredgemﬂlehghtmmnvmdowandmer
. edges inside the housing, and each having a respective deflection surface between the outer
10 edgeandtheinneredgﬁ_whichhasaconeavecuwamrepamnetwplanePandwhououter
edge is concave and has a direction in plane P which is substantially parallel to plane Q.

Such a luminaire is known, for example, from EP-B-0 138 747,
The side reflectors concentrate the light generated by an accommodated
15 lamp into a beam, possibly in conjunction with a reflector opposite the light emission
window, but they also provide a screening. As a result of this, the lamp cannot be observed
-in planes perpendicular to plane P, the so-called CO planes, at an angle to the plane Q
smaller than a chosen angle 8. The angle 8 is at least 30° when plane Q is in a horizontal
position, for the illumination of spaces in which picture screens are positioned in order to
20 avoid reflections on these screens.

The object of the lamellae is to achieve that the lamp cannot be observed
at angles smaller than angle 8 also in plane P, which is called plane C90 in lighting
technology. They intercept light directed at smaller angles and reflect it, deflect it, and/or
scatter it. The side reflectors and the lamellae have a similar function in the C planes

25 ‘between CO and C90.

Since there is no material which reflects incident light for 100%, but
absorption always occurs, lamellae provide not only screening, and thus comfort for the user
of the space illuminated by the luminaire, but also cause light losses.

In the known luminaire mentioned above, the deflection surfaces extend to



| anp into a beam possibly in conjunction with a reflector opposite the
l'ight em ssion wi ndow, but they also provide a screening. As a result of
this, the | anp -cannot be observed Tn planes péerpendicular to plane P, the
so-call ed CO planes, at an angle to the plane Q smaller than a chosen angle
[err]. The anglte'|ﬁrr! is at least [err] when plane Qis in a horizontal
position, for m nation of spaces in Wn'gch pi cture scr PETAB00163
positioned in order to avoid reflections on th€se screens. The Obj ect of

D | e |, o Ay ol p ) ABA 0 YO il 8 s o e
l i ghting technommmmenlmgmwmbédmmmmmm
| amel | ae have adupion PR o e blibe. (s 8 RRLE 'iodkBineS BiiaRa By e S etictin
there is no mtmmmmmmmmmw@mamuwmwwm
?Ih\gfaﬁge(r)cg?rs eI anel | ?“1‘1?' Vi deéno,t onlé screenl n,a and Ehsénéhﬁvsrw
Lgf:ﬁ; tlon the wmmwwmmthemmwmm
ueopenbetwemﬂmrmneredgesmdhghtmeidmtbﬂweenﬂmedgesmwbmmny
 lost, especially if the lamellae are biack there. This is a major disadvantage for & luminaire.
Bvenlfﬂlelamellaewexetoextcndwthesamedlstanceawayﬁ'omplaneQadJmtthesxde
10 teﬂectorsandmtheeentre smdopenmgswouldshllbebarrel—shapedowmgtomeemeave
outer edge, and the luminaire would have the above dxsadvamage.
Aecordmgtomecnedpatentdocument,theshapeofmelamellaehasthe
ob;ectofprowdmgnotonlyascteunngmlongxmdmalandmnsverseduecuons but also a
rehablescreemngmdlagonaldu'ecnon Theefﬁcxencyofﬂ:elumm:eumdﬂobe
15 muused aceordmgtomeclwddocummt whenﬂ\eonm'edgesofthehmellaeale
concave, '
_ A luminaire is known from EP-B-0 435 394 in which the lamellae each
haveasua:ghtouteredgemﬁnehghtenumonmndowandanmneredgepamn:ltheretom
thebousmg,asxsthecasemmanyotherhwwnlunnnaxm'l‘helamellaeassmuallyhavea
20 cross-secuonalshapeofanxsosodestglemththeapexmﬂwhghtemsammndow'nle
legsofthemangleareconeavelycurved forexamplepanbohcally,mordertodeﬂecthght
incident at an angle greater than or equal to angle B. Altematnvely, the legs may be straight.
Thelamellaehaveaconmutcmss-sec&onpamﬂelmplmw?werthwmurelmgth
Thelamellaeoftluslatterlummalrearefoldedfrommetaltape,ﬂlcm
25 .lymgmtheapex Th:shasmeadvamgeoveralamellafoldedfromnpewnham
' elsewhere that the outer edge is much sharper, havmg a smaller dimension in plane P and
paralleltheretothamfmelamellaweretohaveafoldthae For a given shape and
d:mensxonofthenmnsurfacesofﬂxelamella asharpouteredgenmphesanamwermner
| surface, ie. ashorterbaseofmemangularcross-secuons.thanmﬂnecaseofalamella
30 folded on the outer edge. The free passage opening for light is accordingly greater both in
the hght emission wmdow at the outer edges of the lamellae and at the inner edges of the
_ Tonguesmayhavebeendetachedfromthesurfacebetweenthemner
.edgesofthmlamellae i.e. from the inner surface, bent from said surface. It is prevented



2 a greater distance away from plane Q adjacent the side reflectors than in

the centres of the Tanell ae. € ars e inner edges—of =

| anel | a accordingly increases in the direction towards the side reflectors.
As a result, the openings bounded by the side reflectors and the |anellae
t hr ough \M’ﬁ’mﬁﬁht can pass tio the exteyior are barrel - PRERAGOBMA smal | 5

conpared with those in |um nai res havi ng conventional |anellae which have

ngﬁl IteI p%m'bﬁore SO asia‘F‘htﬁﬁl | ame ae are %@Wﬁ%ﬁ%e” mn%s and

| i ght i neihibhraanibetobserved within thegogleis substantial ly | ost, especially if the
| anel | ae are bl ack th 1.naj...e
Even if the lanell ae %ﬁgﬂ%@r@&é\ﬁgf@ WH@% #&%&Q‘%\g#'#%ﬁfyﬂhﬂe Q
adj acent siwiothi profilebetwéchali¢ip irmen edpes, for lkgample with, a Fresnkl gecmetry|forvihis d
still e barrel hg&e‘g‘aw to jhe _concave outer edge, and the lumnaire
woul d %é) BhA SPOI3-gii ng to the cited patent docunent,
the shape of the | anel R i owhifRel EPIADIZIY| 130 Rehef® the Qambllad, Whicheni ng
i n longitudinal and transverse directions, but also a reliable screenlng in

di agonal amvébmd wmmmsmmmmm ieachshave aclid whichds

: gﬁ;??zg ar e concave kﬁp‘ﬂhﬁ] naire %m%&%“&@gﬁ ;[Eﬁ t he

| anel | ae whichiwould otherwise be incideat in the open lamellac, andontheomuhandbym
10 cmuveshapethatnoundesuablebnghtspotsmformedinthesxdereﬂectorswmchmbe
observed from within the angle 8.
A luminaire having lamellac which for this same purpose ascend in a
_ direction 1o the side reflectors, with a concave, reflecting surface rising towards the side
- réﬂecminbetweentheinneredges,wasalmdyhownfromDEfE-Sl 12 210. The rising
15 reflecting surface may here be a portion of a separate inner component of the lamella,
A luminsire was already known from DE-U-81 06 507, t0o, where the
hnwllaeeachcompnseaMpwhchmesamepurposeumvemmwme
. ‘which lies recessed between the inner edges, which is parallel to the inner edges in a central
zone, and which extends from thi§ zone upwards to the ﬁdé reflectors.
20
It is an object of the invention to provide a luminaire of the kind
_descnbedmtheopemngparagmphinwhichareducuonofthegeneratedlummousﬂux
owing to the presence of the lamellae is counteracted.
- According to the invention, this objectnsachxevedmmatthe concave
25 curvature of the deflection surfaces becomes less pronounced towards the side reflectors.
_ The invention is based on the recognition that the lamellae of the known
. lummmre described in the opening paragraph have a larger light-intercepting surface area
than is necessary for realizing the desired screening. This will be explained also with
reference to the diagrammatic Figs. 1 to 4. |
30 . In Fig. 1, ﬂleouteredge6ofﬂ|esxdereﬂecwrs5’defmesthesmallest
angle 8 to plane Q at which the tubular lamp 4 can be observed in the CO plane shown of the
- luminaire pictured in cross-section. This cross-section is parallel to a lamella 10° having an
outer edge 11 at the outer side of the luminaire and an inner edge 12 inside the luminaire.
Fig. 2 shows the same luminaire seen along arrow 1I in Fig. 1, and Figs.



have a straight outer edge in the light em ssion wi ndow and an inner edge
parallel thereto in the housing, as is the case in many other known

| umi naires. The |lanellae essentially have a 20 crosS-sectional shape of an
I sosceles triangle with the apex in the |ight em ssion wi ndow. The | egs of

the triangle avely curved, for exanple parabolically, in order to
deflect |ight q{"ﬁgﬁgﬁt at an angle greater thgn or equal to BIGROI0Y

Alternatively, the |l egs may be straight, The | anmell ae have a const ant

Cross-section 33nald show! the Mniffirdtakif6n tHelines ENlahd TV!if FE. 12, i) C Blhhcghdthe

this latter lunmnaire are foI ded fromnetal tape, the seam 25 lying in the ¥
apex. This hasCOfPlang, mspecti¥elyyer a | anel | a fol ded fromtape vmth a seam

el sewhere that the outer el9he imw&% W oﬂﬁfr o -
in plane P and parallel thereto tHan 2 Iag" a vvere to ave &
there. For a gnewemuemwnmsmmuﬂmmmnhumemacmmmmmm
a sharp out it er base of
the tri angul?;lr ﬁg?&?% I ons, han |n e case%%%?% l1’0I ded on
the outer edge. The free paksamneﬁongﬁgoﬂﬂmgmmlacmrdhsagbgetgeemtmmo
both in the |i e ol W N e, | I ge and .at
the i nner edgeggﬂf Fhig 4 %&S%n‘aﬁg %#ra@?—fg‘ﬂé'gﬁrﬂgr ?‘g'r 8 §egordingly
sur;ace bgt vvtee Si'wf #eFigofl ﬁh@i@.iami{.hﬁmd mewﬁm&hﬁdbfmmanecut
surface, ben rom sailg ace. prevente

is cut otﬁer mnchhghtuwtoffalsomplanes

10 betwemC90:ndC45 albﬂtmadecreamgdegreemmngfromcmtoms Lxghtlslost
unnecessarily i in this way owmg to moomplel:e reﬂection by the lameliae. '

Itnsapparentfromﬁnsthatmphne?thmughthelmnpﬂwwﬂedgu
llofﬂlelmneﬂaemustbefarﬂmmmwedﬁomthephneQdeﬁnedbythecuwredgesof
15 thesxdereﬂectorsthanmlocahonsfartherawayfromplane? If the standard with which the
lunnnauexstoeomplytequuestheaameangleﬂmallc-plmu theomeredgeswﬂlhavea
gradual concavegradmt.
ItxsclurfromFlg.2thattheentxreoumeredgeuof1mpommeforthe
screemngacuonofﬂwlmnenaeandonlyanamw.cenualpomofﬂwmneredge The
20 inward displacement of the inner edges of the lamellae over comparatively wide areas which
adjoin the side reflectors has no relevance at all to the cut-off angle 8. Neither could the
objectasdefmedbeachxevedthmughanadapuuonoflhe:hapeofthecmmlpommoﬂhe
mneredgebeeausemecenualpomonisofnmpomnceforverymanyc-plans.meachof
wluchplanesashapespecnallyammedmﬂiatplanewouldbenecessary.Ashapeofthemnu
25 edge which is accurately attuned to each C-plane thus cannot be realized, also because of the
comparatively small distance from the inner edges to the lamp and the concomitant very
narrow tolerance limits. The above demonstrates that, in contrast to what is stated in the
patent document mentioned in the opening section, the barrel shape of the opening bounded
by the side reflectors and adjoining lamellae, through which the light can issuc to the
30 exterior, is of no importance for screening of the lamp. Snmxlarly,thedxagonal b-b'mFxg 1
of said patent document is irrelevant to this screening.
The invention is further based on the recognition that it is favorable for
the deflection of light when the deflection surfaces, in contrast to the deflection surfaces of
the lamellae of the known luminaire mentioned in the opening paragraph and of conventional



thereby that, after reflection on that surface bright spots are formed on
t "whith can ngtreterr —tamettaes—
are known from DE-A-30 14 365 which have a structure with a sawmooth
profile between their inner :e_dges, for exanple with.a Fresnel geonetry, for
this 5 pWOR6EEE2|  e. for the prevention bri ght spots.PGY/EBGH0NeS re s
known from EP-A-0 271 150 where the | anelfae, which are V-shaped in

concave t MRS 1hEa SubAbg i el ol pohciifeq RORE KAy et 1" ' °
| i ght can réfectors.t Thib icidvantagebus forevations réasoisnci dent in the open | anel |l ae,

pot s ar Z%Maw%@ e ecioncisraves of e fmeler sAsplBr i Fhestpes i ey

the angl e ghgih his aranglé ol BiciRnéPWwhich bovaparively fiste defbdtion 3 Planes POSe

ascend in a direction to the side reflectors, W|th a concave, reflecting
surfacesrmd%me Jhe aveakar) cupvabyre in b nner edges was

ﬁle;gagg ; portlon %aagte I nner comiﬁ W&A Ium naire
was alr eaayrmmwawdmm,, sat thet thelightis better spread in directions
transverse to plane P. The luminaire then provides a more homogeneous illumination of a

~ space lit with several parallel luminaires.

10 lusmaddmonachwvedﬂmtmedmncebuwwnmemnuedgsofﬂwlamenaremmns
comparatively small adjacent the side reflectors. The lamella remains ‘comparatively thin
there. It is avoided thereby that the lamella will intercept comparatively much light between
_its inner edges and that the passage opening for light becomes comparatively small near the
side reflectors. It should be borne in mind here that the lamella in general has a greater

15 distance between the outer edge and the inner edges adjacent the side reflectors than in plane
P owing to its concave outer edge.

In a favorable modification, the lamella has substantially paralle! inner
edges owing to the fact that the curvature becomes weaker parallel to plane P.
| In a further favorable modification, the inner edges of a lamella are

20 concave towards one another. The lamella itself is then barrel-shaped in projection in plane
Q. This modification has an enhanced light-spreading effect.

Preferably, the lamellac are at least substantially closed by means of a
reflecting inner surface between their inner edges in order to counteract the loss of light
which would enter hollow lameliae, |

It is favorable when the inner surfaces of the lamellae with inner edges
- parallel to plane Q are profiled and have, for example, a sawtooth relief or a Fresnel relief,
or-are provided with tags pressed from said surfaces. ltcanbeprevenned thereby that light
mcu!entonthematenalatthemneredgeoronmemnersurfaceureﬂectedtolomuonson

30 the side reflector whére it can be observed in the form of bright spots from positions within
angle 8.

Alternatively, it is favorable for the same purpose when the lamellae have
inner edges which rise towards the side reflectors.

In a modification thereof, it is favorable when the deflection surfaces are



| anel | ae each conprise a strip which for this same purpose is concave
transverse to plane P, which |ies recessed between the inner edges, which
is parallel to the inner edges in a central zone, and which extends from
this zone upwards to the side reflectors. 20 It is an object of the
invention to provide aluminaire of the kind described in the opening
paragraph in WYP2%623 o quct i on of the gener at | umi nous fl ux™® W3t he
presence of the lanellae is counteracted Accordlng to the invention, this

ggjr ?gfselssbggglrres %gg Jtm‘ef\%%ncé é%ﬁatrﬁﬁam e re I ectw*egnt lon*
i s based on t hsubsmugﬂy mgmtumme mm qdamn plare B Thin folding dincimay basa sizaight line,
rea than i ndf SRERTYRpAY RAy RRfed, bR elitplt ohiler rabFHobANE uh Pl . 155
expl ai ned al so mmyrtbé:eaglhcbehmbht Tihiesig rprojeetiondin fplape Q.| Theosutfac3(of the lamella
angl e [ert] 3o bpiweR th fiding ﬁe#vﬁéﬁﬁ' e 1055 Sombectil i, PRy IR o
GO pl ane shown pﬁnetiﬁplﬁwmﬁﬂl mmmofam may dwerge away
oUter side of (i e ""'aﬁwgﬁs’xﬁ 1 e 0% omheRing Birces 18 pland apd ALy
2 shows the SaWcahéﬁngqm%&EWwwwaWmmma
_ ummsﬂnmﬂtntwlnﬂwwndﬂeuzgummﬂbeumu:ﬂwytamun1nudaﬂluﬂﬂumuﬂkmmﬂy,
10 oot at all, mthed:recnonofﬂlehghtemmonwmdow '
IfdwiUMumﬂumsan=aﬂmﬂulumscrﬂunlmnnﬂMluwsulpnuunum1n
plane Q, theprojecnonofthemnersurfaceofmhlamellamplanestamngle. Its
muﬁweannlsnmmunuuiﬁmnvﬂumthecomunnmgsudhxsofﬂwlmmﬂkwamennmmmw
uuﬂhﬂbﬂmwun&cﬁﬂdmgtmeamlmeummrer '

15 Ommummgnuﬁnu\Mudnmepmmﬂd:ncmmwwmumspmimﬂ&ophmeP
arefavorableformmxmmngﬂxesurfaeeamoftheprqecnmofthelmneuamplaneq,
when the inner edges of each lamella are concave towards one another.

Theconcaveouteredgesofmlamellaemayhavetheduectresultthat
theouteredgesofthelamellaearelesssharp 1e.th1ckermplanel’thanadjaeenttheslde :

20 reflectors. This is caused by the fact that the lamellae start adjacent the side reflectors
immediately at plane Q ,butmplanel’_atadxstancgfromplaneQ. It is admissible for the
light distribution provided by the luminaire, however, when the outer edge of each lamella is
substantially of the same thickness all over its length, 5o that the lamellae are concavely
curved in planes parallel to plane Q. - B ' .

25 Thehumﬂhcnuwthnmb,&uemmmwe,ﬁunlamﬂEMcnumtorbﬂu

© sheot meta, for example aluminum sheeting and may be painted preferably with glossy paint,
or may preferably have a metall:c, preferably lmrronng surface, for example of anodized
alummum, or a mirroring foil coanng Altemanvely, the metallic surface may be obtained

_ through metalhuuon for example metal vapour deposition. The lamellae may be concavely

30 curved at their deflectxon surfaces, for example parabolmlly, paraliel to plane P, as is the

case in conventional luminaires. :
Inaspxmdembmﬁmauofﬁﬁlmmhﬁﬁe,mckmMMNsmeeum

manufactured from one piece of sheet material, for example aluminum, whether or not witha -

mirroring skin or coating. The sheet is then cut into shape, for example stamped and



3 and 4 show the lumnaire taken on the lines Ill and IVin Fig. 2, i.e. a
A5l ame—and—+he—€90 pl ane, - respectrvery—Hre—nt+e+rspaci ng between - —..
adjoining lanellae 10" and the height thereof, i.e. the distance between
their outer and inner edges, have been so chosen that the lanellae 5 in
Fig. 3 pruos@esehe same screening as the side refl éctor reraBstobia i 0. 1.
It is apparent fromFig. 2 that the | anelf ae are closer together in the C90
pl ane of Flg 4 than in the CA5 plane of Flg 3. The cut-off _angle [err] in
Fig. 4 i speayided #W%t@@Q%%M@’?@F ]Wpﬂgmm 38 This

rﬁagfh'gra%)?ﬁg%us ag?o WWWCM o%‘gal so Ines 10 %’etm and a

C45; al beone anothery farming theputer edge ofthe ilamella: The boundaresoaba windpw areghenost

T o appRssitt i e dnie el dielzBly R i 1St Gl Yokl e Wi 0 |
of the§ armbllanelmisian whole mhdmmﬂmtmﬁéummmm
glu;ﬁre Edg%?ne?fﬁ Sé?i‘l de refl ect ﬂr Sﬁghﬁn |In | o@%oni a}rﬁﬂl&g‘rv tgffﬁ%r fego'[nhe
same angle [err] i n a'_ht;@fﬁo?mfortahﬁeﬂﬂﬁﬁﬁ el 36reving iralY C-planes if the
lamellae are concave at their outer edges substantially in accordance with a goniometric
function: |
10 . - hy=hy/cosa,
where - b, is the distance from a point p of the outer edge 11 to a plane Q" parallel to
plane Q, through the points of intersection s of the inner edges 12 and plane P
(see Figs. 1, 5); .
- hy is the distance from plane Q to plane Q’ (see Fig. 5);
15 _ - a is the angle enclosed by a plane R through a point p and through the
point s of the adjacent inner edge 12 of the adjacent lamella and plane P
(see Fig. 2).
This function is closely approximated by a circular arc.
. There are also standards for Juminaires, however, which require the same,
20 strong screening effect, a comparatively great angle 8, in plane P and perpendicular to plane
P but a lesser screening effect in planes in-between. To comply with such a standard, the
outer edge may have a shape different from that defined by the above equation. The concave
outer edge may then have a straight central portion and portions, for example straight
portions, extending obliquely from this central portion towards the side reflectors. It is
- 25 - altemnatively possible for a straight or concave ceatral portion which has a width, for
example, of the order of the diameter of a lamp to be accommodated concave portions
extending towards the side reflectors and offset in the direction of the inner edges to merge
into. ' _ _
The side reflectors may form together with the lamellae a louver which
30 may or may not be removable. A main reflector may be present in the housing opposite the
light emission window. Alternatively, the housing itself may act as the main reflector. It is
also possible for the housing to have a luminous window opposite the light emission window,
through which light can emerge for indirect lighting, for example in the case of a suspended
luminaire or 2 luminaire included in a luminous box. Such a luminous box, incorporated in a



gradual , concave gradient. It is clear fromFig. 2 that the entire outer
edge is of inportance for the screening action of the lanellae and only a -
narrow, central portion of the inner edge. The 20" inward displacenent of
the inner edges of the lanellae over conparatively w de areas which adjoin
the side reflectors has no relevance at all to the cut-off angle [err].
Nei t her coul dWM¥2Bect as defined be achievwpd through an adSIVIBISEEI3Of
the shape of the central portion of the inner edge because the central

portion is of gy %j,aggsuj gﬁ,ﬁy el @,ﬂﬁgo@
shape special l'y attun at Iane would be nghessary A S pglggt the -

i nner 25 edgm\uhnhmwfm l@smlamnmmnmrmm

realized, als U@?ﬁdﬁ& ICW%?HII Rmh %&g&iﬁé dgmgug ner
edges to the Fm% e caonco an ver arrd*/v%l ranc |mtsg %
above denonst rseattesing plate. W&ﬁﬁdﬂﬁﬁ&umﬁuwmopmmbem
docunent ne tloned | e ope sect.l O of the opening
bounded by ?ﬁﬁﬂm@?gméﬁh m%w&% %gh whi ch t he

| i ght can |ssue to the 30 ‘Fhetlominaire accordifg wothieipventiommay be suitablefori ng of
the lanp. Simlarl the di aganal -in Fi 1, 0f  said ent, document
irrel evant to rfﬂﬂgciﬂ'?g‘ Pﬁ?é‘hﬂ'ﬁﬂ’ fﬂ"mplﬁé'ggﬂ‘ "&
recogni ti on t hafledtirs] anieltis) an8 feahd for HORIAEA iy arean@hpd mtwmfohe

deflection surfaces, in contrast to the deflection surfaces of the Iarrellae

of the known |hewsiAg Adight heam farmed by the lugpasire RF by unjt thereof mayde
conventi ongp mlanwmplmeP,ﬁormphwhmtheﬁdemﬂmnmxdenﬁwandhweasymmzﬁw

arrangement, or it may be asymmetrical.

Embodiments of the luminaire according to the invention are shown in the
drawing, in which
15 | Fig. 1 is a diagrammatic cross-section of a conventional luminaire;
' Fig. 2 shows the luminaire of Fig. 1 seen along II;
Figs. 3, 4;how'me1uminaireukmonmeﬁnesm,1vinpig. 2,
vely; | | |

Fig Suacross-secuonofaﬁmtembodlmqnofmelumumnaceo:mm
20 to the invention, taken parallel to a lamella;

'Fig. 6 is a similar cross-section of a second embodiment;

Fig. 7 is a similar cross-section of a third embodiment;

Fig. 8 is a side elevation of a side reflector for use in Figs. 6 and 7;

Fig. 9 shows an embodiment of a lamella in perspective view;
25 ~ Fig. 10 shows a second embodiment of a lamella in perspective view;

" Fig. 11 shows the lamella of Fig. 10 taken on the line XI;

Fig. 12 shows a third embodiment of a lamella in perspective view;

Fig. 13 shows the lamella of Fig. 12 taken on the line XIII;

Fig. 14 shows a fourth embodiment of a lamella in the same way as in
30 Fig. 13; - - |

S Fig. 15 shows a preshaped blank tape for manufacturing the lamella of

Fig. 9; '
Fig. 16 shows another lamella, viewed as in Fig. 5; and
Fig. 17 shows a further lamella according to the invention in a similar



l'um nai res, have a curvature whi ch becones | ess pronounced goi ng towards

s advanmtageovus—for—varrous—treasons. The |ight——
i nci dent on the deflection surfaces of the |anellae adj acent the side
reflectors in the main has an angle of incidence which requires

conpar at Wa#625628t t | ¢ defl ection in planeg 5 per pendi CRCREBI/WIPA ane Q

The weaker curvature in situ provides for this. Furthernore, a

progressu&w aker curvature parallel to plane P renders concave

defl ection surtaces |ess concave parallel to plane“d so that the light is
better spread in di rections transverse to plane P. The [um naire then

Daral | el Tumi nai res. 18 Fig S Firifcie Pasck it am%"e s mv&%ﬂtsiﬁf%@f%%e
bﬁtemgieneh?n?mg?tt rs ?rfgé a It: rearrglg:\s conpay.at th| t her Ijtalcgnt '
e deg tﬁ%‘"&%@@‘?ﬁﬁ%| ”péﬁﬂv&ﬁ%y 35'5“%1@5

bet ween i pw-préare MRNr dilcHabsy lainholdd wWifla nmw:fﬂmﬁﬂgh&ﬂeems

conparatively small near the side reflectors. It _should be borne in mnd

here t hatreflefdors Sase azranged enpesite oneanotheralong plane P, gacl having an-Quier-edze 16c
outer ed%]ﬁ&ﬂ thé Bght'Ediksicr Wntio@h Aide Q' Thive Wimbdslonaliafeflad 16 With bulird"

edgesllmmehghtemnswnwmdowandmneredgu12msxdethehousmglmamnged

10 uansversetomeplancl’andu'ansversetothemndowz ‘Iheyeachhavearespecnve

deflection surface l3betwemﬂ|eouwredge!lmdthemneredge512whnchhasaconave
~ curvature parallel to plane P. The outer edge 11 is concave and has, in plane P, a direction

which is substantially parallel to plane Q. The luminaire shown is a suspension luminaire,

having a light-transmitting cover plate 7 with a profile 7° with a light-deflecting effect above

15 the lamp 4. The side reflectors each have a wing 5 diverging away from plane P in upward
direction high in the luminaire so as to form a light beam for indirect lighting.

In the Figure, the lamellae 10 are concave at their outer edges 11
appronmatelymaomrdancemmagomomfuncuonb, hy / cos a, where:

h, is the distance from a point p of the outer edge lltoaplaneQ'

20 parallel to plane Q through the points of intersection s of the inner edges 12 and plane P;

ho is the distance from plane Q to plane Q; | '
_ o is the angle enclosed by a plane R through a point p and through the
point s of the adjacent inner edge 12 of the adjacent lamella and plane P.

In the Figure, the outer edge 11 of each lamella 10 is concave in

25 accordance with a circular arc.

- The concave curvature of the deflection surfaces 13 shown becomes,
ﬂattensout Iess pronounced from the center in plane P towards the side reflectors 5. The
,lamellae are shown in front elevation so that only a contour is visible. They have inner edges

_ 12 which rise towards the side reflectors 5.

30 In Fig. 6, the luminaire is desxgned for incorporation in a false ceiling.
The housing 1° has two units of side reflectors 5 placed next to one another, means 3 for
holding an electric lamp 4, and lamellae 10.

. In Fig. 7, a luminaire with the components 1%, 3, 4, 5, 10 is
 accommodated in a luminous box 8 with a reflector 9 therein, designed for mounting in a




P owing toits concave outer edge. In a favorable nodification, the lanella
has substantially parallel inner edges owing to the fact that the curvature
becones weaker parallel to plane P. Tn a further favorable nodification,
the inner edges of a lanella are 20 concave towards one another. The
lanella itself is then barrel-shaped in projection in plane Q This - -

modi fication N 8nnanced | i ght - spreadi ngigffect. Prefera qmmm

| anel | ae are at | east substantially closed by nmeans of a reflecting inner

surface betwegslsd Etisk ﬁ . I THR Sefl&AHS surfoufidsithe Hoasif UM ek distanéd &t fo@Ssid&l Durinft
whi ch woul d enter  hol ovylarrellae 5 |t |sfavoraIS’ ep.the i ner )
surfaces of t IpcTatioR|the sbﬁm%w B}Yg‘l?é q\ﬁbﬂﬂ? prlestor a¢
and have, for gxamp a#‘p@‘ ,@ﬁwsﬁ ;lﬂﬁes@ :
provided with tags pﬁgsse rom sail surfaces It can be prevent ed E&hereby
that |ight indhejesilingsarettonedrdowa thenebyst t he i nner edge or on the i nner

surface is gefected to | oc
observed |n§the f orm of brli% spo%%pos‘%%ﬂé%ﬁl neang ﬁﬂufn&ﬁ??fﬂ?e&

Al ternati vel ydunensnmal‘hmﬂadotn visﬂllemlwmchm&mmﬁrm!ghadhave
nneredges Wit £hr'8 thd S5t anb' e Blstified 'l Fefikclor. Together with a second side
reflector, pomnonedbehmdthevnsibleonemmeFigme.ﬂwlamcuaeformammvable
louverorgnd wlnchhasmeansSb Sb'forcouphnglttomumallyopposedwallsofa
10 housmg
. Comspondmg compornents have been given the same :efmce numerals
| eachhmcmtheenmmgdmnphonofﬁgs 9 to 14, alsowhuemodnﬁedveraonsue
The lamella 10 of Fig. 9.wmc'his'u'sedihma1iain1=ig. 5, has deflection
15 surfaces 13 which diverge away from one another from their outer edges 11 and which are
concavely curved in directions parallel to plane P. This is indicated in the Figure with curved
lines which trace the shape, butwhmharemactualfactnotpmentmthepmnnedlamella
The outer edge 11 ofthelamenalsofﬂlesamethlcknmoverltsmhrelmgﬂn i.e. twice the
thickness of the sheet material from which the lamella was formed. The curvature of the
20 deﬂecnonsurfacesl3becomesweakerpanﬂeltoplane?gmngftomplanePtotheslde
reflectors 5.
The lamella 10 has inner edges 12 which become higher towards the side
reflectors 5. | | ’ o
The deflection surfaces 13 of the lamella 10 are bounded adjacent the
25 inner edges lzmemofbyafoldmghneu which is parallel to plane Q in the Figure. The
folding line l4lsnngenttothemneredge 12 in plane P, and is a straight line in the lamella
of the Figure.
Connecting surfaces 15, which are mutually parallel in the Figure, are
present between the folding lines 14 and the inner edges 12 of the lamella. It is also possible,
30 however, for the connecting surfaces to converge starting from from the folding lines,
: &specialljin a luminaire having a luminous window opposite a light emission window, so
that light is thrown towards the luminous window upon reflection. '
The lamella was folded and bent from one piece 20 of sheet material (see
also Fig. 15) whose lateral edges 21 lie side by side against one another in the outer edge 11



In a nodification thereof, it is favorable when the deflection surfaces are
| T ted— e, for emmm—tv—pl—mTe—Q——ﬁwe-fmdﬁTg——
| ine may be substantially tangent to the inner edge in plane P. This
folding line may be a straight line, but alternatively it may follow a
curved, fWD9%RSEB|I e convex path relative.to plane Q Thi srdIIBssosess t hen
again be a straight line in projection it plane Q The surface of the

| anel | a 5% e folding lLines and the inner edges, the connecting

surf aces,® WB tave or pl ane in pl ane P and parailel thereto. The
connecting surfaces ofThe lameld has aibinnel soehice 16 with & seanm 1hwhichlislatrigast i nes.

par al | of SSbEARHALY Rged BrrHEeD th RFT ORIy L e@ﬁ'&?& &7F ol e meti

the inner Q,gaﬁn 194 'oide? {6 be lebepleditoidefelectiROsIUSE T hey
refl ect |hr?§| en% ﬁ&plnsuflmently or 10 not at all, in the direction
of theSli ght eni ssi on IniFiged0 hmmmy

formstr ?ﬁw [ ?ac? ‘f& nnef
sur f ace g# €a arreilf" a:% vﬁﬁ ?‘s a rectangle I Hs stt??ace area S

m ni m zedFighes. mnefoldmghnmtmmmgvmmmsamqmelﬁzreﬂnmmmmﬁmam y
parall el Bel G nby' tre' stafght fines A AR” 11)) it Reins Hél the curvature of the deflection
surfaces 13 decreases more strongly towards the side reflectors than is the case in Fig. 9.
10 The connecting surfaces 15 are mutually parallel. The inner surface 16 is a rectangle when
projected in plane Q.

The lamella 10 of Figs. 12 and 13 has no folding lines but a curvature of
the deflection surfaces 13 which decreases gradually from plane P. The inner surface
15 projected in plane Q is not a rectangle, but widens from the centre less than if the curvature
of the deflection surfaces were uniform over the length of the lamella.

_ The lamella of Fig. 14 has deflection surfaces which become less curved
away from plane P, from its centre, to such an extent that the inner surface 16 of the lamella
20 is bounded by two inner edges which are concave towards one another. The inner surface of
the lamella projected in plane Q is barrel-shaped. The lamella has a comparatively strong
spmdxng influence on the light reflected thereby.

In Fig. 15, the piece 20 of sheet material, for example of anodized
aluminum, was cut into a blank such that the lamelia of Fig. 9 can be formed therefrom

25 through bending and folding. The concave lateral edges 21 then will lie side by side so as to
form the outer edge 11 of the lamella. Folding lines 14 will be made on straight broken
lines. Curved broken lines will form the inner edges 12, Curves bounding a window 22 will
form an at least substantially closed seam 17 in the finished lamella. Material has been
spared in the piece 20, connecting the halves of the piece and forming bridges 18 in the

30 lamella which will lie outside the side reflectors. :

In Fig. 16, the lamella 10 has a concave outer edge 11 with a straight
central portion 31 and portions 32 which extend obliquely away therefrom towards the side
reflectors and which are concave in the Figure. The lamella provides a comparatively great
cut-off angle 8 in the centre and at its ends, in the area of the portions 32, and a smaller



15 Connecting sufaces which are parallel in cross-section
parallel to plane P are favorable for mnim zing the surface area of the
projection of the lanella in plane " Q also when the inner edges of each

| anella are towards one another. The concave outer edges of the | anell ae
may have the gi re%t result that the outer edges:of the lanellae are: | ess
arp, i.e. thi pl ane P than adjacent tjge side 20 ref| FETEPSOOIR s | s
caused by the fact that the lanellae start adjacent the side reflectors

i mredi atel y Mefbbiwebtit i n plane P at a distance fromplane Q It is
adm ssible for the light distribution provided by the |umnaire, however, -
when the outer edge of eackhe lamelia basian ignersurface 16 ppvided with asrrlief 33, a sawsooth

all over its g,gup@tb&%Imh&a& concavely curved in pl anes
parallel to p*ﬁne %thg ﬁ‘ei?amsl | ae may be nade, for
exanpl e, from synthetic rdoiFigol7,sheconcavcouteradge 110§ 30 has aicentral

have o et 3 | PORdoR 31 ARRRg Sl O Rontiot 4 whlchenteo] et s R relpi's e’

al um num or mmmngeam?wwmmtwtmmmww
Tho 1anel | ac. a8 it Wiy nBile i s Apeid B o H2Y, 11808 cning Bavicedfy
exanpl e par abtheilamellayis opmmhmlmwltmtmfﬂfigaﬁ is the case i n conventional

lum naires. In a special eﬁt%onhgfpﬂdp&eahed ulraer‘l,%llprn.e’“ t he. | eigel 1 ae gne each

10 inner surface 16.



manuf actured from one piece of sheet material, for exanple qr tHA—REHR

whettrer—or not—with @ mrroring SKin UT—C,'U'aTTTrg__‘HTe sheet |iT5I$ SHEEE HAS BEEN |

shape, for exanple VI ded with a wi ndow, in theRERAAEEDT
|-anel | ae wi th conne [m Bﬂ“mﬁwl‘n he sheet is subsequently Toldedamd
curved sWO9625628at er a ges © e shegf cone to |ie | REBIVIOIOai nst one
another, formng the outer edge of the Tanella. The boundaries of a w ndow

are then t in the inner surface, preferably formng an at |east
substantwgl osed seam there. S The lanella is an integral-whele—owng—

to bridges situated adjacent the side reflectors in the |nn r syr g&q{ela
which were mai ntained in the sheet during making of the ﬂﬁ ?
th

is favorabl e for achieving an equal screening in all Cpla
| anel | ae are concave at their outer edges substantially in

a gonionetric function: : [err] where [err] is the dlstancefrom
a point p of the outer edge 11 to a plane Q parallel to plane Q though
the poings of I nt er segljufhatre@h nner edges 12 and plane P (see Figs.
1, 5); - Jerr] is the distance ff | ane Qto plane, (see Fig. 5);

_ ahousmg(l)ptovxdedthhahghtemsuon );

mm@)foraemmodaungambularelectrichmp@)inaplm!’
whchumwersemthehghtennmonwmdow,almgsdemdhghtummonwmdow
5 concave side reflectors (5) positioned opposite one another along plane P
and each having an outer edge (6) adjacent the light emission window in a plane Q;
| three-dimensional lamellac (10) transverse to the plane P and transverse o
the light emission window (2), each having an outer edge (11) in the light emission window
and inner edges (12) inside the housing (1), and each having a respective deflection surface
10 (13) between the outer edge (Il)andthemneredges (12) which has a concave curvature
parallel to plane P and whose outer edge (11) is concave and has a direction in planc P
wmchxssubstanuallypaxalleltoplane Q,
characterized in that the concave curvature of the deflection surfaces (13)
becomes less pronounced towards the side reflectors ). .
15 2, A luminaire as claimed in Claim 1, characterized in that the lamellae (10)
are cach folded and curved from one picce (20) of sheet material, lateral edges (21) of which
lie side by side against one another in the outer edge (11) of the lamella (10).

3. A luminaire as claimed in Claim 1 or 2, characterized in that the lamellae
(10) have substantially parallel inner edges (12).
20 4. Alununmreasclmmedm(!lmmlorz chamcﬁenzedmﬂmﬂlemner
edges (12) of a lamella (10) are concave towards one another. .
5. AlununmreasclaxmedmClaxmBoM charactenzedmﬂmanmner
surface (16) provided with a relief (33) is present between the inner edges (12).
6 A luminaire as claimed in Claim 5, characterized in that the relief (33)
25 comprises tongues (34) which have been pressed from the inner surface (16).
7. A luminaire as claimed in Claim 3 or 4, characterized in that the lamellae

(10) have inner edges (12) which rise towards the side reflectors (5), and an inner surface
(16) is present between the inner edges (12).
8. A luminaire as claimed in Claim 7, characterized in that the deflection




15 err] is th ased hy a_plane R t hrough
a point p and tF‘MHM"Zu Hm”l tof the d]'I'HSGSHEETI‘HWES BEENJ 12 of the -
adj acent | anel | ‘Fig. 2).] ThiSREPIRgEpon is]cl osely

approximated by a circul ar are "There are | um nai res,

however, which ‘g% the sane, 20 strong screening effect, a
conparativel y ai gle [err], in plane P ggd to pl ane P tﬂﬁm&mwer
screening effect in planes in- bet ween. To conply with such a standard t he

outer edge raysuifaves @3pOFMe Isthéllae (E0)tart bouRded Aldjaskat tidSfinddeap i 1*)
equation. The ﬁg&ga %g_er edge may then have a straight centra port|
and portions, ﬁ%ﬁ‘r&l stai ght portions, extending obliquely fromthi s

central portiog towards thes wmfifairé®hd SlainfedsSin Cliini §, &EHW ﬁ""’--“ﬁ
possi ble for a stralght or. concave central portlon whi ¢ as a w@% fize -

exanpl e, of thd ) dangent o the inger edge {12) in plase Paccormodat ed concave
POrt i ons exsenttlng | ovar 0° A Mndkiiesd AkinR0 RS Gelabfind il b Iiaa2 o)
wi th the | anelhave inner edges(12)which gise towards theside reflectors (S)rand ah isner Aurfide(16) is
A ternat vol y, PERhE fRfein ki e QS (1, BRORALHGn wiaces B oF fhe lamelas Oy s,
possi bl e for tmummnmmmm)mmmwmue, antPthé ifelding line (14)
em ssion w nqo‘wsubstanuallya straight line at least in projection in plane Q.
10 11. AlummaxreasclmmedmClmmSorlO characterized in that connecting
surfaces (15), which i m planes parallel to plane P are mntually substantlally parallel are
present between the foldmg lines (!4) and the inner edges (12) of a lamella (10).
12. Alunnnaneasclaxmedm(:lmm‘l chamcwnzedmthatdzemnersurface
| (lﬁ)hasasum (17)betweenthemneredges (12)
15 13. ' AlummureasclmmedmClalmlz chamctemedinthatthesenm(lnls
at least substantially closed.
14. AlnmmmasclaimedinClmmi!ot? characterized in that the
‘lamellae (10) are concave at their outer edges 1) subsnnhally in aecordance with a
goniometric function: h, = hy / cos o,
20 where h,lsthedlstaneefromapomtpoftheouwredge(ll)maplaneQ’parallelto
plane Q, ﬂuaughﬂwpomtsofmﬁersectxonsofﬂ\emneredges (12) and plane
P; ' i
h, is the distance from plane Q to plane Q*;
a is the angle enclosed by a plane R through a point p and through the
25 - point s of the adjacent inner edge (12) of the adjacent lamelia and plane P.
15. A luminaire as claimed in Claim 1, 2 or 7, characterized in that the
concave outer edge (11) of each lamella (10) comprises a straight central portion (31) and
portions (32) extending obliquely therefrom towards the side reflectors (5).
16. A luminaire as claimed in Claim 1, 2 or 7, characterized in that the
30 concave outer edge (11) of each lamella (10) has a central portion (31) merging into concave
portions (32) which extend towards the side reflectors (5) and are offset in the direction of
the inner edges (12).

ThlS Sheet Has Been Re
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through which light can energe for indirect lighting, for exanple in the

case—of—a suspended | um nai re ef—a—turna—+e—t+retoded in a | um nous Bex—— -

Such a | um nous box, incorporated in a false ceiling, hen gives a

framewor k of medi um brightness around a bright |ight em ssion windowin a

ceiling okobeyssgs i ghtness. |f the |umnaire has a | um nopggryioggsgs t he

| atter may be closed off with a light ing; possibly |light-spreadi ng,

-deflcting, or - scattering plate. Enbodi nents of the |um naire according

to the invention nay al so be used, S] ver, for incorporation in a

ceiling or fasteni ng against a &g The lum naire according to the

i nvention nmay be suitgbl g GQ datJy ng several |anps next to one

anot her, for exanple ingg'side reflectors, |anellae,

and neans for hol di ng ? _ e [ [

A |ight beamforﬁ j the Ium" by\a unit thereof may be
Tratfv ol S’

symetri cal 2 P = or—exynpt e when the side reflectors
are identical and ha tr'(?al arranganent, or it may be
asymmetrical . Enbod} yest’s of the Ium)nalre 3 ?Ol‘dl ng to the invention are
shown in the Rrggrinye '

T N FIG.1

FIG.2

FIG.3

FIG.4




15 Fig. 1 is a diagrammtic cross-section of a
conventional lumnaire; Fig. 2 shows the lumnaire of Fig. 1 seen along |1
Figs. 3, 4 showfhe Tumnaire taken on the Tines 11T, TVinFig. 2, Fig. 5
is a cross-section of a first enbodiment of the lum nare according 20 to
the invention, taken parallel to a lanella; Fig. 6 is a simlar -
cross- seMO%R563I? a2 second enmbodiment; Fig. 7 is a sinm| BFTERN8803cct i on of
athird enbodinent; Fig. 8 is a side elevation of a side reflector for use
in Figs. 6 and 7; Fig. 9 shows an e hent of a lanmella in perspective
view, 25 Fig. 10 s a second enbodiment of a lanella
I n perspective view, Fig. 11 shows the lanella of Fig. 10 taken on the line
Xl; Fig. 12 shows a third enbodi nent oﬂ,b Lanslla i n perspective view, Fig-
13 shows the lamella of _ElLa aken on~he Ype XIll: Fig. 14 shows a

fourth enbodi ment of a, XFE ] oy | N LNE SANE_Way @as |9F : —YWFig. 15
shows a preshaped bl anif taped¥9r man g\wlﬂing | amel | a qf=ltet 9; Fig.
16 shows anot her = =/a, vigewgd as 'l, 5; { aRd

(@ =

j—

s 2/ 1 | n 6
FIG.5
- '--- ---l : l- ] .
) 25 . 5
0/ w’




Fig. 17 shows a further lanella according to‘the invention in a simlar
etevation. |n—Frg. 5, “the| um narreas—a froostg—provided with a |ight
em ssion wi ndow 2. Means 3 are present for holding a tubular electric Ianp
4 alongside the light 5 em ssion windowin a plane P which is transverse to
sai d wi nWOA6/28623t he Figure, the lanp is a | ow pressure RITIBIGPOOLI3SChar ge
[anp coated with a |lum nescent material. Concave side reflectors 5 are
arranged opposite one anot her  al ong ﬁé e P, each having an outer edge 6
adj acent the |ight emni ssion Wi ndow i Eﬁplane Q Three-di nmensional |anellae
10 with outer edges 11 in the light em ssion w ndow and inner edges 12
inside the housing 1 are arranged w0} ransverse to the plane P and
transverse to the window 2. They each JIB€E| a respective defl ection surface
13 between the outer edgg.ll and the edges 12 which has a concave
curvature parallel to plane R eldge 11 is concave and has, in
plane P, a direction which is ‘ parallel to plane Q The

| um naire shown is a suspensi gd | uni nas=ef having a light-transmtting
cover plate 7 with a profile O wth a]idht- defl ecting effect above 15 the
| anp 4. The side reflectors dach have aHmnng 5.diverging away from plane P
in upward

d

\.ubst.

YT [
— |

15

FIGS




direction high in the lumnaire so as to forma |ight beamfor indirect
lighting. In the Figure, the lanellae 10 are concave at their outer edges
11 approximately in accordance with a gonionetric function: [err] where:
[err] is the distance froma point p of the outer edge 11 to a plane Q 20
par al | el vgﬁg%%ﬁ Q through the points of intersection s_of the:.inner edges
12 and pl %“ho is the distance fromplane Q to pl ancPEFBWMOY ;5 (e
angl e encl osed by a plane R through a point p and through the points of the
adj acent inner edge 12 of the ad] acen?'ll@rrel la and plane P. In the Figure,
the outer edge 11 of each lanella 10 oncave in 25 accordance with a
circular arc. The concave curvature of the deflection surfaces 13 shown
becones, flattens out, |ess pronounced fromthe center in plane P towards
the side reflectors S. The [anellae are shown in front elevation so that
only a contour is visible. They have inner edges 12 which rise towards the
side reflectors 5. 30 In FL,0.e26, he Lum naire is designed
for incorporation in a false ceiling. The Mgusing {' ha tV\Dmunits of side
reflectors 5 placed next to one another, neafs \3 f&r holdi nggsan electric

|l anp 4, and lanellae 10. In Fig. 7,%Iu' = f

4, 5, 10 is -

i

.._»—-,---*-'—vtvr‘;--\_::\mg 1, 3




accommodated in a | um nous box 8 wth a reflector 9 therein, designed for
retht+Ag—+r—a—10—fatse—cei | img—TeTeftector—S—Surrounds the "housimg 1™ -
at a distance at four sides. During operation, the |ight em ssion w ndow

has a conparatively high brightness, the reflector a nedium brightness, and
the rel ewossnsesl ing itself a | ow brightness. Bright nes®IdRa9303s i n t he

ceiling are toned down thereby. 5 In the side elevation
of the side reflector 5 of Fig. 6, a er of three- dinensional |anellae
are visible which project each with nd portion through said reflector

to the exterior and are fastened to this reflector. Together with a second
side reflector, positioned behind the visible one in the Figure, the

| anel | ae form a renovabl e | ouver or grid which has neansibb, 5b' for
coupling it to nutually opposed walls of a 10 housi ng. ,COrri{gspondi ng
conponents have been given the same reference nunefqz gh time in the
ensui ng description of Figs. 9 to 14, al so where nog @si ons are
descri bed.

% 2 10
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The lanmella 10 of Fig. 9, which is used inter alia in Fig. 5, has

defl ection 15 surfaces 13 which diverge away from one another fromtheir
outer edges 11 and which are concavely curved in directions parallel to
plane P. This is indicated in the Figure with curved |ines which trace the
shape, QH&gQ%%EQ~are in actual fact not present in the pictured |anella.
The outer 1 of the lanella is of the same thi ckneSSTBPOM 5 entire
|l ength, i.e. twice the thickness of the sheet naterial fromwhich the

| anel | a was formed. The curvature of § 20 deflection surfaces 13 becones
weaker parallel to plane P going fromplane P to the side reflectors 5. The
| amel | a 10 has inner edges 12 which becone higher towards the side
reflectors S. The deflection surfaces 13 of the fanella g0 are bounded

adj acent the 25 inner edges 12 thereof by a fol di nThde _47which is
parallel to plane Qin the Figure. The folding I|i tangent to the
inner edge 12 in plane P, and is a straight |ing #la of the

Fi gure. Connecting surfaces 15, which are nut g
are present between the folding |lines 14 and e { eflges 12 of the
lanella. It is also possible, 30 however, gcting surfaces to
converge starting fromfromthe folding |z 3 ) inalumnaire
having a | um nous wi ndow opposite a |

12) 15\

| 2 16
| :
1/ 17
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that light is thrown towards the |um nous w ndow upon reflection. The

|-areH-a—was—ol ded—and—bent fr omronme—prece—20—uf~Sfteet material (see arso
Fig. 15) whose lateral edges 21 lie side by side against one another in the
qut er edge 11 of the lanmella 10. The lanella has an inner surface 16

W th a sepgdéhsemshi ch is at | east substantially cl osed berormesodias i nner
edges 12. The inner edges 12 are parallel. The | anella has openings 19 and
recesses 19' in order to be coupled t7 yde reflectors 5. 5 :

In Figs. 10 and 11, cross-sections th J&%h the lanella 10 parallel to plane
P are again indicated with lines which in actual fact are not present in
the'lanella of the Figures. The folding lines 14 are convex towards plane Q
(see Fig. 5), but in projection in this plane they are straight lines (see
Fig. 11). This means that the curvature of the deflection surfaces 13
decreases nore strongly towards the side reflectors than is the case in
Fig. 9. 10 The connecting surfaces 15 are nutually parallel. The inner
surface 16 is a rectangle when projected in plane Q The lanella 10 of

Figs. 12 and 13 Ik no folding Iines but a curvature of
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t he defl ection surfaces 13 which decreases gradually from plane P. The
inner _surface 15 projected in plane Qis not a rectangle, but w dens from

the centre less than if the curvature of the deflection surfaces were
uniformover the length of the lamella. The lanella of Fig. 14 has

def | ect |, aces whi ch becone | ess curved away fromplane P, fromits
centre, '?'8’@%8*? an extent that the inner surface 16 of Mﬁ az20is
bounded by two inner edges which are_ concave towards one another. The inner
surface of the lanella projected infhfghe Qis barrel-shaped. The |l anella
has a conparatively strong spreading ‘i nfluence on the light reflected
thereby. In Fig. 15, the piece 20 of sheet material, for exanple of

anodi zed al umi num was cut into a blank such that the lanella of Fig. 9 cah
be fornmed therefrom 25 through bending and fol ding. The concave | ateral

edges 21 then will lie side by side so as to. formthe outer edge 11 of the
| anel la. Folding lines 14 will be nmade on straight broken |lines. Curved
broken lines will formthe inner edges 12. Curves bounding a wi ndow 22 wi ||

forman at |east substantially, closegds
Mat eri al has been spared in tht 7y

pi ece and form ng bridges 18 i
side reflectors. In Fig. 16,

Wi th a straight e stinPuyiy

seam 17 in the finished | anell a.

lie outside the
ncave outer edge 11
vt ext end obliquely

away therefromt
12 13
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reflectors and which are concave in the Figure. The | anell

conpar at i vel

t.he area .of the portions 32, and a snaller 12 angle thefe —F ‘
| anel | a has an inner surface 16 provided with a relief 33,]a] sam %%h
profile in the Fi e, between the innefr edges 12. In Fig.{ 1y, 2t41% olC4vd
outer edge 1 € lanella 10 has a central 5 portion 3]l herging into

concave port

ofTset ih thewd: rection of F\gﬁ%ﬂﬂ%\ﬁéﬁ@é‘é%wg‘ﬁcmws e

y'great cut-off angl.e [err] in the centre and

concavely curved and has Wgﬁ vided withod Haheemiskian wikgow aneter of the

| anp 4. The
of Fig. 16.
fromthe 10

screening provi he lanella is of the sane kind as_that
The relief 33means Kor acsemimoadating adubplaz elsctrislampdn 3uplaae Bswhbich is

tlxannnssérsg %f e ﬁght émission window, ‘alongside said light emission window;

concave side reflectors positioned opposite one another along plane P and
each having an outer edge adjacent the light emission window in 2 plane Q; '
three-dimensional lamellae transverse to the plane P and transverse to the
light emission window, each having an outer edge in the light emission window and inner
edges inside the housing, and each having a respective deflection surface between the outer
edge and the inner edges which has a concave curvature parallel to plane P and whose outer
edge is concave and has a direction in plane P which is substantially parallel to plane Q.
Such a luminaire is known, for example, from EP-B-0 138 747.
- Although not mentioned in this patent; according to a statement made by the
proprietor of the patent referred to, the patented luminaire, which was offered
for sale since 1984, has - lamellae the concave curvature of the deflection

surfaces of which becomes less pronounced towards the side reflectors.

The side reflectors concentrate the light gcnerated by an accommodated
lamp into a beam, possibly in conjunction with a reflector opposite the light emission
window, but they also provide a screening. As a result of this, the lamp cannot be observed
in planes perpendicular to plane P, the so-called CO planes, at an angle to the plane Q
smaller than a chosen angle 8. The angle 8 is at least 30° when plane Q is in a horizontal

position, for the illumination of spaces in which picture screens are positioned in order to

" avoid reflections on these screens.

The object of the lamellae is to achieve that the lamp cannot be observed
at angles smaller than angle 8 also in plane P, which is called plane C90 in lighting
technology. They intercept light directed at smaller angles and reflect it, deflect it, and/or

 scatter it. The side reflectors and the lamellae have a similar function in the C planes

between CO and C90.

Since there is no material which reflects incident light for 100%, but
absorption always occurs, lamellae provide not only screening, and thus comfort for the user
of the space illuminated by the luminaire, but also cause light losses.

In the known luminaire mentioned above, the deflection surfaces extend to
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~} } . | umi naire conprising: a housing (1) provi ﬂE Mgm##t}t
eémssi on Wi rrdow w!l Hﬂﬁm ﬂ”“] r accommrbdati.ng a tubul ar el ectr| 2
(4) in a plane P ¥ ﬁrsetothellght em ssi .

al ongsi de said Iight emsstof window, 5 - \/EMESHEET
refl éctor P ti 2d opposite ond3anot her along pl ane fP-and each

havi ng adj acent the |ight em ssion w ndow | Q
t hree-di nensi onal | anellae (10) transverse to the plane nda_tfgﬁg\?@??se t g

the light em ssion window (2), each having an outer edge |( 1
em ssi on wi ndow and i nner edges (12) inside the housing (1),
havi ng a respective deflection surface 10 (13) between t 0]
and the inner edges (12) which has a concave curvature parallel to plane P
and whose outer edge (11) is concave and has a direction in plane P which
I's substantially parallel to plane ,Q the concave curvature of the

defl ecti dn surfaces (&}“W?@PF%&%- pronounced towards the side
reflectors (5), charagt t s (12) of the
| anel | ae (10) are subst@&n‘%‘?‘gq% a%lgw?ﬁggﬁﬁg\%gh?@\ﬁg?‘ggggne 15 anot her
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concave side reflectors (5) positioned opposite one another along plane P

and each

and each having an outer edge (6) adjaceﬁf the light emission window in a plane Q;

s three-dimensional lamellae (10) transverse to the plane P and transverse to
the light emission window (2), each having an outer edge (11) in the light emission window
and inner edges (12) inside the housing (1), and each having a respective deflection surface

10 (13) between the outer edge (11) and the inner edges (12) which has a concave curvature
parallel to plane P and whose outer edge. (11) is concave and has a direction in plane P
which is substantially parallel to plane Q, the concave curvature of the deflection surfaces

- (13) becoming less pronounced towards the side reflectors (5), characterized in that, in that
the inner edges (12) of the lamellae (10) are substantially parallel to concave towards ope

15 another and the lamellae (10) have a reflecting inner surface (16) between the inner edges
(12), which is at least substantlally closed. |
2. A luminaire as claxmed in Claim 1, characterized in that the lamellae (10)

o are each folded and curved from one plece (20) of sheet matenal lateral edges (21) of ‘which
lie side by side against one another in the outer edge (1 1) of the lamella (10).

20 3. A luminaire as claimed in Claim 1 or 2, characterized in that an inner
surface (16) provided with a relief (33) is present between the inner edges (12).
4. A luminaire as claimed in Claim 3, characterized in that the relief (33)

—

comprises tongues (34) which have been pressed from the inner surface (16).

5. A luminaire as claimed in Claim 1 or 2, characterized in that the lamellae

25 (10) have inner edges (12) which rise towards the side reflectors (5).

6. A luminaire as claimed in Claim 5, characterized in that the deflection

surfaces (13) of the lamellae (10) are bounded adjacent the inner edges (12) thereof by a
folding line (14).

7. A luminaire as claimed in Claim | 6, characterized in that the folding line
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A lumnaire as clained in aim6, characterized in that t efoldlngllne
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def | ectpresens betivees she folding lines (14) and the inner edges (12) of a lamella (10).

10. A luminaire as claimed in Claim 5, characterized in that the inner surface
10 (16) has a seam (17) between the inner edges (12).
11 A luminaire as claimed in Claim 10, characterized in that the seam (17) is
\_ at least substantially closed.
12, A luminaire as claimed in Claim 1, 2 or J, characterized in that the

lamellae (10) are concave at their outer edges (11) substantially in accordance with a
15 goniometric function: h, = h,y/ cos «,
where h, is the distance from a point p of the outer edge (11) to a plane Q’ parallel to
plane Q, through the points of intersection s of the inner edges (12) and plane
P;
h, is the distance from plane Q to plane Q’;
20 « is the angle enclosed by a plane R through a point p and through the
point s of the adjacent inner edge (12) of the adjacent lamella and plane P.
13. A luminaire as claimed in Claim 1, 2 or 5, characterized in that the
\_ concave outer edge (11) of each lamella (10) comprises a straight central portion (31) and
portions (32) extending obliquely therefrom towards the side reflectors (5).

25 4. A luminaire as claimed in Claim 1, 2 or 5, characterized in that the
concave outer edge (11) of each lamella (10) has a central portion (31) merging into concave
portions (32) which extend towards the side reflectors (5) and are offset in the direction of

- the inner edges (12).
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(54) Title: LUMINAIRE

(S7) Abstract

The luminaire has a housing (1) with a light emission window (2), means (3) for accommodating a tubular lamp (4) in it along
the window (2) and in a plane P perpendicular to said window, side reflectors (5), and three-dimensional lamellae {10) which each have
an outer (11) edge and an inner edges (12). The outer edge (11) of each lamella (10) is concave. The luminaire thus has an optimized
cut-off angle, screening light which would otherwise be dazzling, but permitting non-dazzling light to pass. The lamellac have a concave
curvannemllelwplmePwhichﬂnm:mtﬁmplme?ﬂwardsﬁeahe-nﬂem(sxdwmbyenlmﬂngmwthmughwhkh
light emanates and making the illumination by the Juminaire more uniform.
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13. A lunminaire as claimed in daim1, 2 or 5 charactetized in
that the concave outer edge (11) of each lanella (10) conprises a straight
central portion (31)7and portions (32) extending obliquely therefrom
towards the side reflectors (5). 25 14. A lum naire as
claimed in aim1l1, 2 or 5 characterized in that the concave outer edge
(11) of each lanella (10) has a central portion (31) nerging into concave
portions (32) which extend towards the side reflectors (5) and are of fset
in the direction of the inner edges (12) .. :
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