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Co lour filters and colour change devices as 
we know them today , along with barndoors, 
shutter s, irises and gobos are likely to 
become obsolete. How will this happ en? 

Con sider a totally novel device, looking 
like a few thin sheets of glass sandwiched 
together , that can be slotted on the front of 
any conventional theat re luminai re. Fou r 
thin wires running from this device to the 
control room enable the ope rat or to select 
the colour that the luminaire emits . The 
major diffe r enc e betwee n thi s and 
conventiona l colour change devices is that: 

(a) No colour filter is required. 
(b) Any co lour in the visible spect rum 

ma y be selected. 
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(c) Co lour changes may be either in
stantaneous or over any desired 
period of time . 

This is such a totally new and exciting 
idea that the possib le advantages of such a 
device should be fully explored. Let us 
presume that every luminair e in a theatre is 
fitted with this device which we shall call for 
simplicity M.I.C. (Modulation Induced 
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Colour). A com plete stage colour wash is 
pos sible in an infinity of different co lours. Or 
every luminaire can be a different colour and 
change to another dlffercnt colour on every 
cue . Or how about a dynamic sunset with 
selected lamp s changing colour gradually 
and continuo usly from yellows through to 
reds over, say, 15 minute s? 

M .J.C . is elec t ronically co nt rolled: 
therefore repeatability is exact and colour 
state s ca n easily be stored. Other maj or 
advantages include the per fect snap or fade 
to blackout as M.I.C. ca n go to black (as we 
said, el'ery colou r in the visible spect rum ) 
and this facility cou ld be used as a dimmer 
on dischar ge lamps (such as CS ! or HMI 

Fig. 2. 

follow spo ts and projectors) which canno t be 
dimmed by normal means. 

What is this potentially magic device? Th e 
answer lies in a milky substa nce known as 
liquid cry stal. You may have co me across it 
used in the display of digital watches. It 
functions in the following way : 

Cons ider two flat thin sheets of glass with 
a tran sparent elec trode deposited on one 
su rface of each of them as show n in fig. I. 

Fig. J. 
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The sheets of glass are held a very small 
distance apart (usually 12 microns) with the 
electrodes on the inside surfaces and the gap 
filled with liquid crystals . If there is no 
po tential between the electrodes , the 
molecules of liquid crystal (L.C .) have a 
random nature giving the cell a frosted 
appearance . On the ap plica tion of a 
potential betwee n the electrodes (fig. 2) the 
molecules form up in a fixed crystalline 
formation and light may pass through the 
cell- it becomes transparent. 

Let us now take this a stage further: it is 
possible to add a small quantity of a specific 
dye (p leochroic) tha t will bond with the 
Liqui d C rysta l molecules (fig. 3). Consider 
tha t a red dye has been used. With no 
potential between the electrodes, the 
mol ecu les (together with their bonded dye) 
are in ra ndom disa rra y. Whit e light shone 
through the cell is abso rbed to leave red 
light. With the app lica tion of a potential, the 
liquid crystal and dye mixtur e insta ntly 
transforms to its crystalli ne st ructu re, and 
due to a special property of the pleochroic 
dye the cell becomes transparent. The 
emitt ed light is now white. So far, ther efore, 
we have obtained a filter that may turn from 
red to white or vice versa instantaneo usly. 
The rest is now simply the follow -through of 
this phenomenon to a logica l concl usion. 

By swi tchin g the cell very rapidly between 
white an d red, and by varyi ng the lengt h of 
time that the colo ur is on for, any shad e of 
pink ma y be obtained. Th e secret being that 
the cell swi tches so fast that the eye cannot 
detect the individual pul ses of white and red 
making up the co lour. One cycle wou ld be 
about 40 milliseco nd s and thu s there would 
be 25 cycles per second . 

The natural progression from this is to 
stack thr ee cells. One cell containing a dye 
tha t is primary red in colou r, another being 
primary blue and the third being primary 
green (fig 4). By rapid mod ulation of all 
thre e cells any colour in the visib le spectrum 
may be obtained . With all cells swi tched on 
(potentia l present) white light will be emitted. 
With all cells switched off (random nature ) 
no light will be emitted because red, green 
and blue by subt rac tion give black. 

A pale magenta cons ists of a short pulse 
of red light , a shor t pul se of blue , followed 
by a short pu lse of white : i.e. a colour is 
made up sequent iall y of its pr imary 
compone nts and white, and the device has 
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