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ELECTRONIC DISPLAY CONTROLLED STAGE 
LIGHTING SYSTEM 

This application is a continuation-in-part of my co 
pending application Ser. No. 134,979 filed Apr. I8, 
1971, now abandoned. 
This invention relates to apparatus and a method for 

controlling theatrical stage lamps, and, more particu 
larly to a stage lighting system in which the stage lights 
are controlled by an operator through an electronic dis 
play controller and associated data processing appara 
tus. 

BACKGROUND OF THE INVENTION 

In the control of theatrical or television stage light 
ing, a sequence of lighting effects are activated in syn 
chronism with the dramatic action on the stage. Each 
individual lighting effect in the sequence is commonly 
called a “cue”. Each individual lighting cue is created 
by activating a plurality of stage lights according to a 
predetermined plan. For some types of theatrical pre 
sentations, there may be as many as 300 individual 
lighting circuits and as many as 200 lighting cues which 
must be activated in sequence. 

Electrical stage lighting technology has progressed 
through a number of stages of development. The earli 
est form of electrical stage lighting system used individ 
ual manual controls. In the early manually controlled 
systems, an individual manually-operated electrical 
voltage controller, such as a rheostat or an autotrans 
former, was directly connected to each lighting circuit. 
For theatrical presentations other than very simple 
ones, such manually-controlled systems required the 
employment of a number of human operators, since the 

. manual control devices were of such size that a large 
number of them could not be situated within reach of 
a single operator, and also because the number of sepa 
rate manipulations which had to be executed simulta 
neously was typically more than a single operator can 
perform. 

In the next stage of development, there was intro 
duced into stage lighting technology the lighting “dim— 
mer”, which is essentially a power ampli?er for con 
verting a low-power control signal to a high-power out 
put signal for operating a stage lamp. This development 
permitted the use of an array of small-sized controllers, 
such as low-power potentiometers, to control the dim 
mers which then, in turn, controlled the stage lamps. It 
also made practical the use of several arrays of control 
lers which could be manually preset and then selec~ 
tively activated to produce a sequence of lighting ef 
fects or cues. 

For example, in a “ten-scene preset”, there would be 
ten arrays of controllers, each array or “scene” having 
one controller per lighting circuit and a master control 
ler, sometimes called a “fader", for applying the entire 
array of controller settings to the dimmers. Thus, a sin 
gle operator, by manipulating the master controllers or 
faders, could control transitions between any two or 
more of the 10 complex lighting cues or “scenes”. 
Although the use of multiple arrays of preset lighting 

controllers permits complex lighting cue transitions 
which would not be feasible in direct manual control, 
the function of manually presetting lighting cues or 
scenes typically requires the employment of one or 
more human operators in addition to the operator who 
controls the transitions between lighting cues by ma 
nipulating the fader controls. 
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2 
In the next stage of development, electrical and elec 

tronic data storage techniques were introduced for 
storing sequences of stage lighting cues. In this type of 
system, the predetermined lighting control information 
is stored as a matrix or array of voltage values from 
which the individual lighting cues may be called forth 
in sequence. Such systems have the advantage of being 
able to economically store larger numbers of individual 
lighting cues than the older manually preset systems. 
However, one problem of existing systems using elec 

trical or electronic data storage techniques is that there 
is a ?xed correspondence between the position at 
which each designated lighting cue will appear in the 
automated sequence of cues and the physical position 
of that lighting cue within the storage device. Thus, in 
the prior art systems, it is not possible to modify the se 
quence of cues by inserting an additional cue into a 
previously~stored sequence, or to eliminate a cue from 
a previously-stored sequence, without re-writing and 
re-storing some of the other cues, or without making 
less than full use of available storage space. 
Another problem of the prior art systems using elec 

tronic data storage is that the apparatus for displaying 
the array of lighting circuit levels in effect at a particu 
lar moment when the system is under control of the 
electronic memory is separate and distinct from the ap 
paratus used to adjust the lighting circuit levels by im 
mediate access to any individual circuit or group or cir 

cuits. Instead, it is necessary to manually set a control 
lever to a position which matches the level at which the 
lighting circuit is currently set by the electronic mem 
ory control, and then to transfer control of the lighting 
circuit to the manual control lever to make the adjust 
ment. 

All electronic memory systems in the prior art are of 
the “hand-wired” control system type, that is, they do 
not include a stored-program digital computer as part 
of the system. 

Further, the more modern prior art theatre lighting 
systems whether of the manually preset or electronic 
data storage type use large numbers of physically large 
and expensive conventional electrical components, 
such as lever-controlled potentiometers and electrical 
indicating meters. This creates a problem with respect 
to the physical size and cost of any theatre lighting con 
trol system having a large number of lighting circuits. 
In fact, the technological advantages of the manually 
preset and electronic data storage types of theatre 
lighting control systems described above have not been 
of suf?cient impact to replace the earliest manually op 
erated systems in a large sector of the theatre industry. 
Most theatrical productions in the major world centers 
of the live dramatic stage still carry on lighting opera 
tions with manually operated lighting systems, using 
equipment sometimes dating to the earliest years of in 
candescent stage illumination. 

It is therefore an object of the present invention to 
provide an improved stage lighting system which obvi 
ates the problems of prior stage lighting systems. 
More particularly, it is an object of this invention to 

provide a stage lighting system which permits se 
quences of stage lighting cues to be quickly and easily 
designed and executed by a single operator. 

It is also an object of this invention to provide a stage 
lighting system which permits individual stage lighting 
cues to be designed, stored, retrieved, modi?ed, rear 
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ranged and inserted into or deleted from previously 
stored sequences of lighting cues. 

It is another object of this invention to provide a 
stage lighting system including a device for displaying 
any stored stage lighting cue or cues under control of 
the operator. 

It is a further object of this invention to provide a 
stage lighting system including a device for continu 
ously displaying the operating status of the system to 
the operator. 

In accordance with the above and other objects, the 
present invention provides an improved stage lighting 
system including data storage apparatus for storing in 
formation representing sequences of stage lighting 
cues, data processing apparatus for creating, storging, 
retrieving, modifying, rearranging, and otherwise ma 
nipulating information representing stage lighting cues, 
display apparatus, such as a cathode ray tube monitor, 
for simultaneously displaying information representing 
the operating status of the data processing apparatus 
and information representing stage lighting cues stored 
in the data storage apaparatus, a selecting device, such 
as a light pen, for designating selected portions of the 
displayed information under control of the operator 
and a device for activating the data processing appara 
tus to perform selected functions in accordance with 
the portion of the display designated by the selecting 
device. 
The stage lighting system of the present invention, 

called electronic display controlled stage lighting for 
convenience, is capable of controlling large numbers of 
high-voltage stage lamps through suitable low voltage 
controlled power amplifiers known as dimmers. A 
practical advantage of the present electronic display 
controlled stage lighting system is that it enables a sin 
gle operator to control larger numbers of dimmer cir 
cuits than has been possible in prior art systems. 
A related advantage of the present electronic display 

controlled stage lighting system is that, because it en 
ables a single operator to control larger numbers of 
dimmer circuits, it eliminates the need for “power 
patching” several stage lamps or other lighting effects 
for control by a single dimmer circuit. 
Another advantage of the present electronic display 

controlled stage lighting system is that it enables the 
voltage values applied to the lamps on stage to be 
quickly and easily modified at any time regardless of 
the status of the system. 

Still another advantage of the present electronic dis 
play controlled lighting system is that the structure and 
content of the information presented to the operator by 
the display device can be changed under control of the 
operator in order to more clearly present the range of 
decision options available to the operator depending on 
the status of the system. 
Other objects and advantages of the present inven 

tion will be apparent from the following detailed de 
scription and accompanying drawings which set forth 
the principle of the present invention and, by way of ex 
ample the preferred mode contemplated for carrying 
out that principle. 

In the drawings: 
FIG. 1 is a block diagram of the general layout of a 

stage lighting system suitable for electronic display 
control according to the present invention. 
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FIG. 2 is a perspective view of the cathode ray tube 

monitor and light pen of the preferred form of the pres 
ent invention‘. , , . ' 

FIG. 3 is a block diagram showing the interrela 
tionship of the major components of the electronic dis 
play controlled stage lighting system of ‘the present in 
vention. 

. FIG. 4 shows the layout of the information displayed 
on the cathode ray tube monitor of the preferred form 
of the present invention. 
FIGS. 5A, B and C show the “setting value” portion 

of the display illustrating various changes accompany 
ing system operations initiated by light pen activation 
of this portion of the display. 
FIGS. 6A through 6G show a section of the “status 

display” portion of the display illustrating various set 
tings of dimmer control circuits. 
FIGS. 7A through 7D show the “cue designating" 

section of the display illustrating changes accompany 
ing various system operations initiated by light pen acti 
vation of this portion of the display. 
FIGS. 8A and B show the “stage/preview” mode se 

lecting portion of the display illustrating changes ac 
companying light pen activation of this portion. 
FIG. 9A is a block diagram of the preferred form of 

the present invention showing the interrelationship of 
the system controls and portions of the data processing 
apparatus for carrying out various functions of the 
present electronic display controlled stage lighting sys 
tem. 
FIG. 9B is a detailed block diagram of the selection 

and control section of the data processing apparatus of 
the system according to the present invention. 
FIGS. 10A and 10B are a detailed block diagram of 

the portion of the data processing apparatus for carry 
ing out functions initiated by light pen activation of the 
portion of the display which shows the individual light 
ing channel settings and for carrying out the blackout 
function. 
FIG. 11 is a detailed block diagram of the portion of 

the data processing apparatus for carrying out func 
tions initiated by light pen activation of the setting 
value portion of the display shown in FIGS. 4 and 5 
A-C. 
FIG. 12 is a detailed block diagram of the portion of 

the data processing apparatus for carrying out func 
tions initiated by light pen activation of the “stage” 
portion of the display shown in FIGS. 4 and 8A, B. 
FIG. 13 is a detailed block diagram of the portion of 

the data processing apparatus for carrying out func 
tions initiated by light pen activation of the “preview” 
portion of the display shown in FIGS. 4 and 8A, B. 
FIG. 14 is a detailed block diagram of the portion of 

the data processing apparatus for carrying out func 
tions initiated by light pen activation of the cue desig 
nating portion of the display shown in FIGS. 4 and 
7A—D. 
FIG. 15 is a detailed block diagram of the portion of 

the data processing apparatus for carrying out func 
tions initiated by light pen activation of the “store” 
portion of the display shown in FIGS. 7C and 7D and 
the “call”, “next”, and “back” portions of the display 
shown in FIG. 7D. ‘ ' 

FIG. 16 is a detailed block diagram of the portion of 
the data processing apparatus for carrying out func 
tions initiated by light pen activation of the “cancel” 
portion of the display shown in FIG. 7D. 


































