W DE- BEAM | NDI RECT LAMP The invention pertains to a wide-bearnindirgl‘ﬁc;);rj}){"tz""z
dccording to the introductory clause of Claiml1l. Indirect |anps of thigpqﬁs '
type, the design of which solves the problem of excessive brightness on't
ceiling directly above the lanp in spite of a short distance between the '
ceiling of the roomand the | ower edge of the lanp while at the sane tine

all owi ng nost of the light to be directed laterally and obliquely upward to
achi eve good, uniformillumnation of &hg room are known from DE-Cl
195-37,685. Whereas this indirect lanmpeffectively solves the problem

descri bed above for fluorescent tubes with a dianeter of 26 nmand a
correspondi ng brightness, the problem beconmes so much worse when

fluorescent. tubes- with a dianeter of ‘16 mm are used that the known lanmp is

no | onger adequate in all cases. The goal of the invention is therefore to

i nprove a lanp of the type described above in such a way that good, uniform
illumnation of the roomis achieved even in the case of fluorescent tubes

of smaller dianeter while excessive brightness on the ceiling directly

above the lanp is avoided. This problemis solved according to the

invention by the features of Caim1. Through the use of reflectors of

perforated sheet netal next to agﬂx$92%f1ﬁg&3é+qg&fscent tubes, the ceiling
rght, - bu

above the lanp receives sufficien at the sane tine
excessive brightness in this area of the ceiling near the lanp is avoi ded.
Si mul t aneous| yhenxstenefori berdaightrof 4 aivué R ah URAGSrdes lamp according te the

introductory_clauée of Claim 1.

Indirect lamps of this type, the design of which solves the problem of
excessive brightness on the ceiling direcﬁly above the lamp in spite of a
short distance between the ceiling of the room and the lower edge of the lamp
while at the same time allowing most of the light to be directed laterally and
obliquely upward to achieve good, uniform illumination of the room, are knowm
from DE-C1 195-37,685.

Whereas this indirect lamp effectively solves éhe problem described above
for flﬁorescent tubes with a diameter of 26 mm aﬁd a corresponding brightness,
the p?oblem becomes so much worse when fluorescent tubes with a diameter of 16
mm are used that the known lamp is no longer adequate in all cases.

The goal of the invention is therefore to improve a lamp of qhe type
described above in such a way that good, uniform illumination of the room is

-achieved even in the case of fluorescent tubes of smaller diameter while
excessive brightness on the ceiling directly above the lamp is avoided.

This problem is solved according to the invention by thé features of
Claim 1.

Through the use of reflectors of perforated sheet metal next to and above

the fluorescent tubes, the ceiling above the iémp receives sufficient light,
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defl ected l-aterally upward over a wi de angle w thout being blinding in a

q4'at- eral and slightly downward direction. Advantageous enbodi'ments of the
invention are put under protection in the subclains. |If desired, perforated
sheet-netal parts can be provided in the housing together wth-additional '
reflectors in the mddle, side, and |lower area of the interior space of the

| anp housing to ensure an even nore _unj formdistribution of the light, to

avoi d shadows, and especially to obtain uniformillum nation of the housing
in the downward direction. Preferred exenplary enbodi nents of the invention
are explained in greater detail on the basis of the figures: - Figure 1

shows a schematic diagram of a cross section perpendicular to the

| ongi tudi nal axis of the indirect |lanp according to the invention, which is
hung just _below the ceiling of a room - Figure 2 shows_ an enlarged view of
the | eft RYFfatofheisghs Fite excessjye Srishigst & Fiduted o &if P18 reawpthe

accor di n0 L, GLONSod 2Qthcy ELOULE 4,shoue fhe o acoerdig, Lo Figure 1

nount ed near the célfTing on-a tan he parts Reedéd to

suspend | YeriBReSH IR 3G 7NGRatl LAl pfdecﬁriléliegtgibtiigug Be{d3Cnl QW 09€ 112- Of

| anp hous- ing 14 according to Figure 1 shoul e as short as possible, a

rel ati vel yrdl ahd|s19ghfiguUabRGadd! disectlibmched by means of a short |anp shaft
16 and an approxi- mately conical ceiling anchoring collar 18 a short

di st ance awayAfvamtrgeiulsi enpodinenktamf Houdhveptidn has pat codee protrordturia the
the bottom and consists of transparent material, although it can be in the
formof, FotelakBiml &t d58t¥esh - renfetrteRetieemslesrl PREYRA=HBE PTBLARYLT Tesh,

: mlk gl asﬁousqggs&@gtgetrh%}r.tﬁ gggit?.];nal reflectors in the middle, side, and lower
area of the intefiar space of the lamp housing to ensure an even more uniform
distribution of the light, to avoid shadows_, and especially to obtain uniform
illumination of the housing in thé downward direction.

Preferred exemplary embodiments of th; invention are explained in greater
detail on the basis of the figures: |

- Figure 1 shows a schematic diagram of é cross section perpendicular to
the longitudinal axis of the indirect lamp according to the invention, which
is hung just below the ceiling of a room;

—. Figure 2 shows an enlarged view of the left half of Figure 1;

— Figure 3 shows a reduced view of the lamp according to Figure 1; and

— Figure 4 shows the lamp according to Figure 1 mountéd near the ceiling
on a tall stand, without the parts needed to suspend it.

Because distance A from the ceiling 10 to the lower edge 12 of lamp hous-
ing 14 according to Figure 1 should be as short as possi..ble,. a relatively flat
lamp housing 14 is attached by means of a short lamp shaft 16 and an approxi-
mately conical éeiling énchoring collar 18 a short distance away from ceiling
10. Lamp housing 14 has a convex curvature at the bottom and consists of
transparent material, although it can be in the form of, for example, perfor-

ated sheet metal, woven mesh, braided mesh, milk glass, or some other type of



-3- perforated material, toallow nore or.-less of the light to pass through
.in-the downward direction. ‘Al'ong the side edges of . |anp housing 14, the
housi ng has upwar d-bent sections 22. Lanp housing 14 is open at the top.
Lanp housing 14 is symetrical to a vertical center. plane 26, which extends
al ong the | ongitudinal axis of lanmp hqusing 14. At equal distances from
center plane 26, two fluorescent t ubes 28, one on each side of center plane
26 and parallel to it, are installed at the same hei'ght above. housi ng 14,
that is, approximately at the | evel of upward-bent sections 22 of |anp
housi ng 14. Near each fluorescent tube 28 there is a mrror-finish

refl ector of per- forated sheet nmetal, which is designated in general by
the nunber 30. A first, approximately vertical section 32 rests against the
si de of tberfagsusi nawdrddl f [tuorldse ante tarbtesE8of dbe g sbetrepassl threugls ianthe
projects slightly beyond it in the upward direction. A short distance from
the top sPRIEVSFd [digetderenplengoehogide edersHng, taapdroysinfat i yhadiosig s
section 34 of reflector 30 gxt ?rgds fro.mf'arst sec.titoghS%b The | engt h of
this secof¥dRIENSTE A0« MBIRFPUTINE L¥hdE BE e ™ SRt er of
fluorescent t : oQ i 34,15 LPds ided26 | QROGT
section 36, \/\E%%hgg\llsalr??gﬁuggva gﬁ‘%ﬂéﬁggagvéi)/ %r‘%%lggﬂtég?t% ggagr 26; the top
surface oéxdehts H0afIthE 1sngStuddhil ¥xCOREEXampVHRIsERS 1k he Aboddualn diisrémes | S
slightly concave. In the enbodi mrent shown, it has an average sl ope of about
“45[ err] | frdmheenert plomle 2actvoflafrebeenyr tubkes 2heohengtdrchfisidei ¢f c4v%sT on 36
is several tines greater than that of first section 32 qgr_of section 34. In

the area Pemreth andparghlel &9 |isctFesimmFabing ehdbeviaoe | Redeht @BAYe POBYDEsg,

there is cepnter.. reflector 38, s tric to nter_plane L eTh]
refl ector ?%aggﬁt i a1 2RREBEMAF Y éEt%‘ngeﬁ'f'?‘ a%e“ﬁ‘ffrggbeé‘acsne%g?ﬂ‘es g? ogegt r
pl ane 26;hmg§gquer part slants upward toward center plane 26. The
reflector also

Near each fluorescent tube 28 there is a mirror:-finish reflector of per-

forated sheet metal, which is designated in general by the number 30. A
first, approximately vertical section 32 rests against the side of the associ-
ated fluorescent tube 28 facing center plane 26 and projects slightly bejond
it in the upwafd direction. A short distance from ﬁhe top sidg of fluorescent
tube 28, a second, approximately horizontal section 34 of reflectér.30 extends
from first section 32. The length of this second section is approximately the
same aé the diameter of fluorescent tube 28. Second section 34 is joined to a
third, lopger section 36, which slants upward and away from center plane 26;

- the top surface of this section is slightly convex, whereas the bottom surface
.is slightly concave. In the embodiment shown, it hés an average slope of
about 45°. 1In. the vertical section of Figure 1, the length of third section
36 is several times greatef than that of first section 32 or of section 34.

In the area between. the two reflectors 30 and the two fluorescent tubes
28, there is a center.reflector 38, symmetrical to center plane 26. This
reflector has a flat upper refléctor surface 40 on each side of center plane

26; this upper part slants upward toward center plané 26. The reflector also



-4- has an essentially flat lower reflector surface 42 on each side; this
.part slants downward toward the center plane. Center reflector 38 also has
a lower reflector 44 under each of fluorescent tubes 28; this part. slants
downward and away fromcentral plane 26. This lower reflector is either
made as a single piece with the center reflector or is connected rigidly to
it in some other way. Between fl at Frotter reflector surface 42 and upper
edge 46 of lower reflector 44, there is an opening 48, which parallels
center plane 26 and extends down the entire length of the [anp; this
openi ng can, however, be interrupted by thin retaining webs or the |ike
(not shown). The entire center reflector 38, including | ower reflector 44,
consists preferably of closed, mrror-finish material. Lower edge 50 of
first verhpeasn seesntdmlly2flfc beweh refieetororurfacedf oy apthy sidsst ShignPefe top
surface of _the associated |lower reflector 44. A si%g.reflggtqy 2 isl "
provi ded SHERRS BAPIFa6T teKerd fRe caReraPlatgct iSGAESD B o 5Mp *RdusP n§ 12 1%t he

ousi ng

area remnoyg ch:gpl&egrtl e Qalc ngf. ?ﬁor.legtgéglﬁ: E&‘Jelsefg,Oq:ﬁlsaggr@‘sfﬁ{ttsa&&nQEﬁ‘i ange
q i p | el

away fromthe sectlons in guestion and approxi metely parallel to them

Thei r out ghafddem HeRbtal FPRLO¥E TtilsY1Rler DRI e S6RE 191120 rOhadtOESiNgidgle and
their inner 'edge 54 is a short distance bel ow the associated fl uorescent

t ube 28 bpiecbeieh tthe @agefirafhdtbOweris ebhrected rididlfhey iarim eomenthed |y
flat except for the outer edge areas. They consi st preferabl% al so of
cl osed, niey or Betweephfimt beviea| refhectorasnriatd ¢Atand werpivedes +owdr tPveRe

center plane. As a result, an upward-openjng bea aggle B fO{ {rg% LLght of
the assocFafXe#trr J¥r ethezAtis apeProning i MRLTLA2TRIPHT CBRTEr &% s* ¢ P85t ed

extends down the entire length of the lamp; this opening can, however, be
interrupted by thin retaining webs or the like (not shown). The entire center
reflector 38, including lower reflector 44, consists preferably of closed,
mirror-finish material. Lower edgé 50 of first vertical_section 32 of each
reflector 30 preferably rests on the top surface of the assqciated lower
reflector &44.

A side reflecﬁor 52 is provided above each of the two lateral sections D
of lamp housing 14 in the area removed from center plane 26; these reflectors
are a certain distance away from the secs;bns in question and approximately
parallél to them. Their outer edge starts approximately at bent section 22 of
housing 14, and their inner edge 54 is a short distance below the associated
fluorescent tube 28 but aboye the associated lower reflector 44. They are
essentially flat except for the outer edge areas. They consist preferably
also of closed, mirror-finish material and slant slightly downward toward the
center plane. As a result, an upward-opening beam angle B for the light of
the associated fluorescent tube 28, gnhindered by reflectors, is created
between side reflector 52 and third section 36 of the associated reflector 30.
The beam angle are; B slants_}aterally upward, as a result of which it is

impossible to be blinded by looking at the lamp at a slant from below in the



bet ween side reflector 52 and third section 36 of the associated reflector
30. The beam angle area B slants laterally upward, as a result of which it
is inpossible to be blinded by |ooking at the lanp at a slant frombelow in
the = -5- direction of arrow Jerr] but at the sane tinme the roomreceives
good, uniformillumnation laterally din the upward direction. The
third, curved section 36 of perforated sheet-netal reflector 30-deternines
the size of beamangle B. The beans from fl uorescent tube 28 are prevented
from proceeding directly downward toward housing 14 by side reflector 52
and lower reflector 44. Sim ultaneously, side reflectors 52 support the

W de- beam characteristic of the lanp, which is determ ned essentially by
angle B.” A transparent, horizontal cover plate 56, which offers center

refl ector §§ Q@g fl.uor.escen uhes, 28 a certain protection against. dirt, is
d £ '
mount ed above ce?\toera{ré’f" I (g’c:bbl% %éenﬁa'ﬁ %cl)?leegé%n:t%o? tfﬁ%?swfé.g’%%é FEEEL ¢t he

three seciiRiSnffiochNfade ¥R BELAOAL 8 SHREH-dBEA ichel HRE-thi A S cifvedestdtibed
above serves to block off nost but not all of the light fromfl uorescent

t ubes 28 @6idfgperforheedlshed-nOtulotefiattdr g0 U tahuies thé |s@eé MFSbedh alifizapse
these reflectors 30 are made of perforated netal, a certain beam area,

det er m nefhdpeams)fuoC flugresisent rtebe ditr oot byevepvalr Grangprarsediow firegtly. So

that |lanp _housing 14 itself is illumnated as uniformy as possible, |ight
i s beaned?t¥aEE (Spvatd housingnlft &Y ider Tefleeirredl A lovete TERPCLPT GYre s ML

tub 28 h.th beat ' d 54 of . sid f t 5 dth
ubes Lma(%ggfsle(e?si%?fee%e\é\?gr?f 45? [;gx{z%o%-g?t ee‘ér%cga-bg I :%'ba;reaﬁlzeer(‘\isgic fi &ne e

top surface o (0] re r I ons ousl! ng are

thus |'ightag, 0B 0f deBerdinditesRanShaiy, bPrARID & 1 IStrafiohiqit, 3or@bontal
per forat ed _
cover platg 56, which offers center reflector 38 and fluorescent tubes 28 a
certain protection against dirt, is mounted above center reflector 33 and
fluorescent tubes 28.

The form of the three sections of.the.two perforated sheet;metai reflec-
tors 30 described above serves to block off most but not all of the light from
fluorescent tubes 28 going in tﬁe direction of ceiliyg 10 above reflectors 30.
Becausg these reflectors 30:are made of perforated metal, a certain beam éééé:
determined by angle C, is obtained directly upﬁard against céiliné.lo.

So that lamp housing 14 itself is illuminated as uniformly as possible,
light is beamed directly over an angle D’ from each of the two fluorescent
tubes 28 through the gap between inner edge 54 of side reflector 52 and the
top surface of lower feflector 44, Lateral sections D of housing 14 are thus
lighted. Some of the light passing through first-section 32 of perforated
sheet metal reflector 30 and through opening 48 is reflected from lower
reflective surface 42 of center reflector 38; fhis beam continues downward
over an angle E’ onto central section E of housing 14. Another component of
the light from fluoréscent tubes 28 passing directly through opening 48
strikes center section E over-an angle E". In';omé areas, the incident angle

is so flat that no direct light would be able to pass outward through, for



sheet netal reflector 30 and through opening 48 is reflected fromlower
reflective surface 42 of center reflector 38; this beam continues downward
over an angle E onto central -section E of housing 14. Another conponent of
the light fromfluorescent tubes 28 passing directly through opening 48

strikes center section E over-an angle E'. In some areas, the incident
angle is so flat that no.direct |ight uld be able to pass outward
t hrough, for - exanple, the holes in the perforated sheet-netal nateri al

of housing 14. As a result, housing 14 receives nearly uniformlighting. To
optimze this, it would be possible and advantageous to |ay a transparent
filmon the inside surface of housing 14. Figure 3 shows the | anp according
to Figure 1 suspended just below ceil- ing 10 in approximte relation to

t he height of the room whereas Figure 4 shows the |anp nounted on a tal

st a_nd 60 '%Llﬁ;lg?‘sﬁ\efsﬁol Sst ilrli]qzlhgg: ggor.faltogrshggf:-met 1 ZI- tegiﬂ Ix(f%ou%in%\'lge_ Q%agn
indirect lanp with an elongate eIarrp ﬁou5|ng, Whi Ch 1's symretrical fo a
vertical eesll®, RoiRg (146 e@RVed MBNGRRLSATbrd A1EkE k] ORb HrifGlethidowmard
and open at the top; with two fluoreScent tubes, one on each side of, and
equal di swewlakbde gpuiibYeOEhd talCartapdRis £ ABE;a @Bshsphidhrafilness tthonfside
reflector for each tube in the | anp housi ng near each tube, the reflector
bei ng desFyrfaget of dofbiemt 1at | east part of the |ight beaming upward from

t he

Figure 3 shows the lamp according to Figure 1 suspended just below ceil-
ing 10 in approximate relation to the height of the room, whereas Figure 4

shows the lamp mounted on a tall stand 60 with base 62, standing on floor 58.



. tube, characterized in that each refl ector (30) consists of perforated
sheet netal and conprises, in vertical cross section, a first,
approximately verti- cal section (32) on the side of the associated
fluorescent tube (28) facing the center plane . (26); a second, approxi mately
hori zontal section (34) on the top surface of the associated fluorescent
tube (28); and a third section (36), ddjoining the second section (34),
this third section (36) slanting upward and away fromthe center plane
(26). 2. Indirect lanp.according to Claim1, characterized in that the
third section (36) has a slight concave curvature toward the center plane
(26). 3. Indirect lanp according to Claiml1l or aim2, in which a center
reflector symmetrical to the center plane is provided in the area between
the two reflectors and the two fluore®M(SPubes, this center reflector
havi ng two upper reflector surfaces which slant upward toward the center
pl ane and arejei thgr flat -0f. i I : r.cefl.ector
surfaces whi c%f srﬂgﬁ‘% b&%‘ﬁh\kﬁ?‘ "tg %&/grﬁ‘g “thié %ﬁe%%%\:ég%ﬁzgm&aﬁgu%%?&h? erlgf | at

or only sijuatticaQUty @dve 18R CL ol ZExhnk N(Ahaind BLarzpRRE ¢LtheQlight (38)
has | ower reflectors (44), which slant dowward and away fromthe center

pl ane (26%ireeded dosnurrdesnd ppal At tthe dopliorichcent fludrescen28yubea) oneast eacte
openi ng (48) being provided between the approximately flat |ower reflector
surface (229 afd ¥FAceppetisctnres avay gfropqghectenthe Hlasr spdMiel 36 19as8) . 4.
| ndi rect Ian'g_ ccordiﬁg}? to C:Iq,:eml or Claim?2, characterized i-n th t he

| anp hous g “E 14 RbAEF TP aTPeets £7¢ F2PpRMOut g RS SR TthenEparehtechtt e-
rial such.angP&ldighad @8 &186ic TelRhsc YA¥E TR 11 HAbEGH nfEH ard ek in FhESS,

or

tube, characterized in thét each reflector (30) consists of perforated sheet
metal and comprises, in vertical cross section, a first, approximately verti-
cal section (32) on the side of the associated fluorescent tube (28) facing
the center plane (26); a second, approximately horizontal section (34) on the
top surface of the associated fluorescent tube (28); and a third section (36),
adjoining the second section (34), this third sectiop (36) slanting upward and
away frpm the center plane (26).

2. Indirect lamp according to Claim 1, characterized in thag the third
section (36) has a slight concave curvature toward the center plane (26).

3. Indirect lamp according to Claim 1 or Claim 2, in which a center
reflector symmetrical to the center plane is provided in the area between the
two reflectors and the two fluorescent tubes, this center refleétor having two
upper reflector surfaces which slant upward toward the center plane and are
either flat or only slightly curved and two lower reflector surfaces which
slant downward toward the center plane and are ;ither flat or only slightly
curved,.characterized in that the center reflector (38) has lower.reflectors
(44), which slant downward and awéy from the center plane (26) and pass under-
neath the fluorescent tubes (28), at 1ea§t one.;pening (48) being provided

between the approximately flat lower reflector surface (42) and the upper edge
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perforated material. 5. Indirect |anp according to Claim3 or Claim4,
.characterized in that the [ower edge (50) of the first, approxinmately
vertical section (32) of each reflector (30) preferably rests on the top
surface of the associated |lower reflector (44). 6. .Indirect |anp according:
to one - of the preceding clains, characterized in that, above each of the

| ateral sections (D) of the [anmp hoU‘siang' (14) in the area renoved fromthe
center plane (26), a side reflector (52) is provided a certain distance
away from and parallel to, the lateral section. 7. Indirect |anp according
to Caim6, characterized in that each side reflector. (52) -slants slightly
downward toward the center plane (26) in such a way that, between the side
reflector (52) and the third section (36) of the associated reflector (30),
an upwar d{épenfnthebiewaraneflectd) (4or. the |ight of the associated

fluorescent tube (28), unhindered by reflectors, .is for:ged. 8..lndirect
| anp accor di nf)- t FReiEach by seseafings to atmdt o C2atr 2n PARICPRECaGR t?‘Sfl)

e e e

t he associate uor i'stance”away fromthe top

surface 0fi{heuasSQChAtiadaldVeleettidaEt Govidthbsh Sbrdidda mReh, lndlP gessy @irng
to one of Clains 3-8, characterized in that, above the center refl ector

(38) and pheroirhted asearialt ubes (28), a transparent, horizontal cover plate
(56) is provided in the | anp housi ng.

5. Indirect lamp according to Claim 3 or Claim 4, characterized in that
the lower edge (50) of the first, approxim;tely vertical Section'(SZ) of each
reflector (30) preferably rests on the top surface of the associated lower
reflector (44).

6. Indirect lamp according to one of the preceding claims, characterized
in that, above each of the lateral sections (D) of the lamp housing (14) in
the area removed from the center plane (26), a side reflector (52) is provided
a certain distance away from, and parallel to, the lateral sectionm.,

7. Indirect lamp according to Claim 6, characterized in that each side
reflector (52) slants slightly downward toward the center plane (26) in such a -
way that, between the side reflector (52)'and the third section (36) of the
associéted reflector (30), an upward-opening beam angle (B) for the light of
the associated fluo:gscent tube (28), unhindered by reflectors, is formed.

8. Indirect lamp according to Claim 6 or Claim 7, characterized in that
the edge (54) of each side reflector (52) pointing toward the center plane

. (26) is below the associated fluorescent tube (28) and a short distance away
from the top surface of the associated lower ;eflector (44).
9. Indirect lamp according to one of Claims 3-8, characterized in that,

above the center reflector (38) and the fluorescent tubes (28), a transparent,

horizontal cover plate (56) is provided in the lamp housing.
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