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COMPLE'l'E SPECIFICATION. 

improved Me·ans•.for•Ligbting· Theatrica.l Stages and otb.e'r Areas. 

I, :HARALD Doll-RN, -of .Hellerau, ·bei Dresden, Germany, Gentleman, do 
.hereby declare the natwe· o:f this in:ventionJ•and in · what· ina:li.ner the same, is 
to be yerformed, ·to· be·, particularly described an4 ascertained •in 'and -·by the 
f()llowm:g statement : ---

This.invention hfl.S £or iti; object. tp provide· a;o. imprQ:ved JJJ.03:ns for iiluIQ.inat-
ing more particularly"iheatrical stages, · by meaJ:1.s of whic_h ·a. diffused but also 
extremely inten~e light . ':'an be .P!Pduced, th-e_ e:flect ol. wl;tich. is . a:epro~­
:Qlately equal tQ . ~hat . of di~U8ed. daybg~t as r~gar~s the re~ult'~g illulJ).matwn 
and manner of hghtmg. l'he improved means gives consider.able advanta#!es , 

10 owing-to the absence. of_ ~i,ght cones and ~:B.ections which are so distµ.~bing with 
the usual manne1: of lighting, and !>f all s~9:.d9ws, and it is. ~lso "djstinguishe4 
by the fact that 1t allows of producmg 11ecµbar delica~ly shaded. ~o~owi _effects 
capable of a great. variety of graduations by ·means of comp~rativ.ely siJllple 
devices. _ . · . 

15 The et1t1ential feat-,ire of t}le present .inv.e:,1ti~µ coµ,sists in a l~ige il.JUI1.ber of 
siµgle splU·~es. of light, fp,: instance electric.,-~low l~p).ps equa~ly. ;di'3tr.ibuted 
midway b~hveen' ~wo s~rfaces si:t-~t.ed at ~ StU~ble djstaµc~ a-p_q.;r,t,, of which 
that ~1u·£~J!e w;hich.,fA,ce.s. tli~ space tQ be •~tliUplinated,_.is compo~ed ·t>f a tra~slncent 
flat fabric, whilst the othe1· sudace i~ adapted to reflect· the light in a diffused 

.20 ruanne1 uponr tJlf' _ fh:st· mc,J1.t~on~.d surface. _ . . 
For. ,the• ·purpP~.e ,of. ·prodilJ.cing coloured light_· effects. a, !:leCo~d source of light 

:fro~;colour~. l!fomps is ,allow,e~.to act _uppn t1;te su,r~~ wltich jt i~ d!'sir~d-shall 
be ·di:ffu,sely liglf.ted, t;b.e;reby producil:\g a diffuse,d ill;umi:Qat;i.on of 'different 
c«?lour;8d' !i~htr ~h.i~- may ~ done_ either. by a!F.a.ngi])g_ a sooo11;d._ ~~~ace-giving-

25 ddfused light of·a,. .d1:ffere~t colour m : sucp. prox1m1:ty to the first 1hgbt;i.11g surface 
as ·to cause the' light effects: ·of poth .. of -fihe lighting s,u£aces to act upon each 
other in. the . desired· manp.~r,_ or by illuminatin~ a surface di~usely. lightie.d · in 
one colour ·with sources of l~ght of other colours from the back 1n such a manner 
that the surface pDQj·ects· djffused: light of iµi~ed -colour from the side faci:0:g. the 

30 stage. It' has now been found that this gives a.- peculiar result, namely that 
the mixed colo~ do, not p~uce mixed shades. accordhig to the• colour theory, 
but produce shades of, quit~ other colours. In th;s respect_ an ~pecially sqrpris­
ing effect -~s p.:roduced ~y the-mixture of coloured, for instance_ blue or green, 
liglit with uncoloured light. _ . . _ 

35 . Itor example, _if the sur!ace in ques.tion -~e illuminated _with '~ufused b~ue 
hght, and the said.surface iljl_ gr~~~lly ilium.mated_ from: be~nd uniformly with 
white or uncoloured· -light; the blue tint will pass gradually through red ~o 
pink~ the white light increases in intensity, be~ore the white light has obtained 
epmp~te Rreponderance. _ . _ _ . . · : 

40 l~dJ;1Js .r.~sp~t. the; a\>M>lUate ~tel).sity ,of the. coloµ.red' light -th~~ is emp-l9yed, 
is •lso of impo~nce., l"'.o,;• µis~, . if • a ,pow-e.dul.:-b.h1~-~iig;~;t -µe. ~p.lioyed, 
pronounced violet shades will be produced in passing from pink to white. In 
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this manner for instance sUllrise I effects can be represented very e:ffectively, 
wherein the changing colours ~re particularly distinguished h,; their delicate 
transparent shades. I11 producing a suns~t effect the proce4ure·1s r~ersecl, the 
white · light being · -gradually weakened, and thereby first · pink, and -then red 
shades being- produced. 5 

The practical execution of the "improved process is considerably simpler than 
the processes ·hitherto used for thei,~ _purp9ses, because it ·is only necessary to 
alter both· the intensity and colour of one source of light, ana a variation of 
the intensity alone is sufficient of that kind which can be produced in the case 

·of electrical illumination ·in a very simple manner by means of a resistance 10 
or the like. 

When green i~ used- as the basic cololl.l':,' an · increasing illumination with 
colourless light gives a colour shade which changes gradually from .bright 
orange to . w~i~- Similarly, · the ~ifferent. sh!-des or colour~ of light may . be 
effected by mixing one or more basic colours with colourless hght. A condition 15 
for this purpose is th~ use of sources of light giving a di:ffl,lSed coloured ._light. 
· Some constructional examples of apparatus {Qr carrying the inv.ention i~to 
effect are illustrated in the accompanying drawinr, in which: . . . , 

Fig. 1 is a plan of a theatre stage provided wit the imp1-oved illuminating 
apparatus. . . .20 
· Fig. 2 shows on a larger scale a device for smpending and distributing the 

sources of light behind the lighting surfaces. . · 
· Fig. 3 is a vetj;jca.l section of a staircase provided with the improved lighting 
apparatus, as an example of the application of the improved method for light-
ing from underneath. · . · 25 

Figs. 4 and 5 are respectively a. perspective view and a side elevation of a 
portable form of the improved lightmg apparatus. 

In the example shown in Figs. 1 and 2 the sides 1., 1 and the back 2 of the· 
stage are covered with light-:.coloured, preferably pure ~hite, cloths 3. Any 
window apertures 4· that may be existin~ are preferably covered first with a 30. 
dark material covered on its inner side with a white cloth. · 

At a ·distance of about one metre from the cloths 3 and parallel to them 
there are arranged further surfaces 6, preferably composed of single cloths but 
which may consist of a number of jointed pieces suspended from tlie ceiling and 
consisting· preferably of tire-proof white Q<>tton fa.bric. 35 

Between the cloths 3 and 6 as near as possible in the middle, there are 
arranged the single sources of light consisting of glow lamps 6. These glow 
lamps, as shown in Fig. 2, are mounted in rows upon bars 7 of which a large. 
number are suspended side by side from rods 8 situated near the •ceiling. The 
bars 7 are formed with hooks 9 by means of which they engage loosely· with the 40 
rods & so that the bars ·can be shifted as desired along the rods. The supply 
leads for the glow lamps are ma.de movable accordingly. · · · 

Instead of the cloth covering 3, the walls may be painted in a suitably 
light colour .. Care must ~owever be ~ken ~o prevent any ~1-onounced re:flection 
effects; for mstance a shmy coat of oil pamt must be avoided. 45 
· It is -~bvious that glow lamps with colourless glass :i,ulbs as well as with 

any desired coloured glass bulbs may be used. The ddlerent coloured bulbs 
may be grouped in any desired manner so as to produce various mixed colour 
effects. DeVIces may also be provided for enabling single glow lamps or entire· 
groups of lamps to be thrown mto and out of operation and also to be graduated 50 
·as re~rds their lightin~ effect as desired. · 

If 1t is required: for mstance to produce upon the background of the stage 
coloured pictures of definite shape, such as a rainbow, then the glow lamps 
which are arranged in large number uniformly distributed behind the 
transparent surface, may be isolated from one another in any suitable m~nner 55 
by means of screens adaJ.>ted to the shape o!· the picture to be ~epresentoo, so 
as· to produce a demarcation between the vano_us co~ours. The different colours 
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of the sources of lig,ht are produced by suitably .colour~d screens ·or preferab_ly 
by means ·of the coloured glass bulbs for the glow lamps. The glow lamps are 

. arranged in groups according to the different colours ~ith separate switches 
and resistances. · • -

5. 1.'he improved means also allows of illuminating very effectively with coloured. 
li"ght any · parts or articles locatecl 011 the stage itself, side scenes,. movable 
scenery, ·set piece~ and the like, in-which cases the absence of_ any in~onv~nienc~s 
caused by pr.o~ection is of special importance.. · · _ · 

~n_ th:e · ~(?dincation sh~w_n in Fig_. 3, it. is require,d to l~ght th~ ste:P.s of a 
10. staircase from underneath. The staircase 1s :formed of a stepped framing 11, 

the treads of which are covered with gratings 12 constructed in. the manner 
o( . the well known boot scrapers. 'l'he bars of these gratings which are set. 
on ed~e are held in place in . the usual manner by means_ of cross ro4s 13 provided 
at suitable intervals apart,_ and· are preferably arranged transversely to the 

l:f-l length of the theatre, so that the audience looks upon the broad sides of the 
bars. · The gratings may be c?ve_red also with wire netting_ to-_facilitate walki~g 
on them. . · . 
· U ri.der the t!eads there are stretched two parallel cloths 14 and 15_ between 
which glow lamps 16 · are uniformly distributed, the 9.low lamps being mounted 

20 on .bars 17 extending transversely of the staircase. The glow lamps 16 shoula 
be ·situated as much ~s possible midway between the two cloths so·_as to produce 
a uniform distrilmtion of _the light upon the upper surface 14. The clot~s are 
arranged on· the left side of the drawing parallel to the treads · (formed by the 
grating 12) of the steps of the staircase,. whilst on the right side of the drawing 

~5 they are shown arranged in an inclined position corresponding to the gradient 
of the staircase. In ·the, latter case the light-diffusing cloths are situated at a 
suitable distance from _the gratings, but the light effect is scarcely affected 
hereby. The risers 18_ ~f the steps of the staircase are opaque in order th_at 
they shall not contr:ast as. regards. their lighting effect, with the treadf! whose 

~O: lighting effect is, ow,i~g to the gratings, natui·ally somewhat smaller than that 
of translucent surfaees 14. · .. 

. In the case of flat floor suriaces, thet1e are naturally covered at a uniform 
level with the gratingt1, and the upper cloth 14 is arranged directly under the 

· gratings. . · . ·· 
35. Obviously any other gratings may be employed instead of the gratings formed 
. · of bars set ·on edge, but the gratings shown in the drawings .. have been found 
· to be extremely efficient as regards the production of a uni£ormly illuminating 

· floor surface. The _Production of shadows by the v.ariou6 members of the 
-grating is prevented m any case by the use of a light-diftusing surface as the 

40 source of light. . . · · 
.. Figs. 4 and 5 illustrate a lightin~ ap~aratus which can _:be carried in a very · 

simple manner to the spot, and can 1~ desired be removed w:ith equal ease. This 
apparatus allows of employing the improved lighting method for set pieces, 
stairs, walls and the like situated on the ·stage itself. Care is taken that these, 

45 set pieces, which whe:fl in use must naturally have a certain width deterinined 
by the distance apart of the surfaces that enclose the glow lamps, shall occupy 
only a very small space when out of use and can be stored away m this condition 
for instance be hoisted up into the flies, · or loft. 
__ A rectangular cloth 19, co~stituting t~e lighting surface, is stretched .-~etween -

50 the free ends of four cross pieces 21 which are connected together by wires 20, 
so as to form a frame, and which are pivoted in the middle to the four corners 
of a frame 22. The frame 22 carries by means of vertical cross pieces 23 · the . 
glow lamps which are employed for lighting and which are connected to a 
plug contact piece 25 on one of the vertical posts of the frame. At the rear 

·55 end of the cross pieces 21 there is pivoted a second frame 26 which serves to 
·-· , ·h,old the_ r~BecJing cloth_ sur~ace. . _'l'he_ fra!11-,e 2_6 _is. stiffened_ in itself" ~y means: 

of ·. cross p1ec_es 27, 28 and stays 29. This_. stiffe:~ung acts also to stiffen th,e 
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fi-abie ·\vliich is formei'tiy tlie connecting wires 20 of the front ends of'the· ct-oss· 
pieces 21. . · . · · . 

A device-'for nxiri.g:the several parts of the structure· relatively to one another 
is _p~ovid~d ,betw~~ ,_o~e o~. t~~ __ cross. ;pieces 21 an:d the frame 22. _ . This device 
conslsts, 1D the· construction· 81:fow'n-, ·of· an ·arc-shaped· har ·30· attached to the 5. 
cross. piece 21 and engaging through a staple 31 mounted on the v.erti~l post 
of the· friini.e··2'"~. The quaclrant bar · 30 is adapted to _be clamped in position 
~Y. ~ea!1s. of a screw working _in~ t':te; .~ple 31. · A:t the 'Upper_'.-~•~ ---~£ ·_the ·•~id 
post• of, the fram.e-22 a riop 82''ls provided to prevent the··cross pi~ 21' from 
turning: ~~nd ~e hdr~z~n~r in·_ the -~irect~on of the haiids·· of a ·wa.tc~: _ _ · 10· 
,. ~o t!1,e_.~nt e~~s _o_f tlie two_ to);?:_cro~ pieces th~re. a!'8 con:n~~- wi~s. -38-

w:li.ich_-_serve :ff>r ho1s1:1.~ up_ th" e~t.ll'f:' _stru~t~ when _1.t ~s to- 'be re~ed f_rolu. 
-~~e stage. The~ '!Vl.res ~ - do il?t · ep.gage d1:rec_tly with the cross p1.eces, but 
w'lt'h_ sb:ort upward extensions 34 of --t'li'.e. cross p1P.bes_ 21.· · 
. -~~~ the ap:paratus is to be rem~ed f_~m ·the· e~ge) · it ~~ ~o~sted; up.-by 1 1ia· 

means· of· the wll'eS 33;· after the fi.xmg dence ·30, 31 · has ~n 'first undon~. 
In this hoisting movement the cross pieces 21 turn.on the~r pivots, and·-'t!te' t'.'#o 
outer frames fold ·back :6.at· upon the inner frame 22, eo ·that the en.tjre ·siruc-. 
~ia.re tak4=9 up very little -~pace as ~ga~s. ~idth, a~d · can be· 0011::veniently ~ 1wn 
in the :flies. The extens1.0ns 34 with which the Wl.:tes -33, engage; act as shown. "'°" 
in .Fi~. 5,_ to·. bring the. cent~ of · gra~i~y ·of th~ entit~ structlll"e in Ihle •lrifh. 
the wires, and thus avoid a tilted · posJ.t1on of the folded sttucture. 

Other wires or . the like mai be attached to the fi-_ame 22, · as sh'o'wn · at 35, · 
fitted · ~~ the usual manner with counterweights .- for the· ·purpose ·of· balancing 
the weight of' the structure. . · . 25 

It is to be understood that the construction of· the folding structure ·11:ui,v be 
of any ·desired kind as regards· its external. ·shape, -wh.i~h varies 'ti.foording to 
the 'particular shape of the set piece to which it·"is · to be appl'ied. . 

It should here be noted tJi_at I do- not claim ·0broa-dly_ ·· -appil.rattls in . W'~foh 
distributed· glow lights · are artan.ged be~een · a t:din.st'ftcent ·•surface i.nd ·'air SO 
:ipaque reflecting surface; nor do · I claim broadly the· ciHftni~d Hgili.tin:gl;of ·a 
~'tage · from beneath it·. · · · · · · . · · · 

"'.Having now ·· particularly described .. arid ·ascertained the ' iiafure"of m.y ._said 
i:nyention _a11;~ _in what manner the same is to be l"'rformed, . I declal'e I \liat 

.what ·I' cla'im is:-·- . . . 35 
· L 'irC:eans· fori lighting theatrical et~Je.s ~~d; oth.CU"• .. p~ifiefl,. odl1lpri~ipg. -~ - . 

parallel surfaces, inidw11-y ~etw~n. \'; hie~ ~~c!18· of ·•1jg~t, - pre!erably . ,l~~ric 
alow lamps, -a~ ar.miiged 1n uni;form. d1stqbut1Cm, and,,of. whjch· .·thltt; f4i:-i.ng­
the spac~ to ~e lighted is fonned _by a_ trans~ucent flat fabric whil~ th•· :Oth~r., , 
3urface 1s adapted" to re:6.ect · ~e hght. in. a•. diffused manner-. . 40 

·2 .. An apparatus in · accordaJ,nce with Claim · 1,. comprising, t:wo pat.'al-lt'l 
!tretc~ed clo~~ :l~me~, ~~dwa1, bet~en ~hich el~ctrip ·gJ~w ,JamJ-8·:~i'e •&r'l'BJ)~: 
111 uniform d1stnbution, one of said·· cloths bfitmg . transJ:uoent· and the otli~r 
reflecting. . . . . . . ' . . . . - . . 

3. An.ap.para~us as-claimed in Claim 2~:wherein the glow_ la;mps are mounted, 45 
on a , frame to which· the cloth. t:._,,.llles a~ connected in a -foldin.g lll.anner-.. · 

4. An apparatus as claimed in Claim ;i, wherein the t,v,o . eloth -f~mes are 
connected to -each. Qther by means ~-f cross-bars pivoted ·to the lamp: fr•me and 
f~frm: join~ pinallel~g:tams, so ~hat _the three fram~ ar.e ·'oawied to ,·f~ld­
t.ogether when the enfa.re structure 1s· hoisted by means of: a rope .or · the hke 50 . 
attached to one of the two cloth, lrames. . . . . ., 
. 5. A:n appa_ratus acoording· t-o eith!3r ~f Clai~s 2 to 4 , wherein the .reflectiug 

cloth ftaliie 1s strutted or stayed m itself , 1n, s~cb a . man,:im- as. to. rend~ 
unneceflfl&tr. ; .l\n?" se~.a~ e~~ening . of th~. lig)lt-diffv_sing, ol~th-,. haiQ.e- -iicm.-: . 
nected~ to. it· by, tlte 101nted, 1,nwt-med1ate :membe~. so_, that tli~ , su,(aee- ef tthe 55 
lig'ht-:-dif.tijing ·olcnh ·OJm be 11:ijpt · free. of ·.all sh.adoW..fofflling: ~td>.i1'g. ·"nd· 
the like devices. · 
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6-. An apparatus according to either of Claims 4 or 5, wherein two rela­
tively movable members of the· jointed parallelqgram are made relatively 
a~justable, for the purpose o-E rendering the entire framework rigid during 
use. 

7. An arrangement or apparatus in acordance with Claim 1, wherein the 
glow lamps are arranged to give both colourless light and coloured ligh.t, the 
latter being preferably blue ·or green light. 

8. An apparatus in accordance with Claim 1, wherein colourless and coloured 
glow lamps are arranged in groups, are adapted to be thrown into and out of 

10 operation and are provided with_ means wht::reby the intensity of the different 
~rour.s may be varied for the purpose of producing a coloured illwnination 
m different or varying shades. · . 

9. An arrangement or apparatus in accordance with Claims 1, i or 8 
having in combination a floor structure arranged above it, said floor being 

15 constructed of grating composed of bars set on edge. 
10. An arrangement or apparatus in accordance with Claim 9, for light­

ing staircases wherein the lighting surfaces are ~rranged in an inclined manner 
corresponding to the gradient of the staircase. 

11. The improved apparatus for lighting stages and other areas constructed 
20 substantially as hereinbefore described and ali«> as illustrated in and by the 

accompanying drawings. 

Dated this 1st day of January, 1915. 
MARKS & CLERK. 

Rrdhill : Printed for Bia Majeat;y'• Stationery Office, by Love ~ Malcomson, Lt,d -1916. 
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