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12 Claims.

This invention relates to circuit controlling
systems and more particularly fo controlling sys-
tems for the lighting control circuits of theater
stage lighting systems.

The present practice in controlling the lights
of theater stages is to provide for the control
circuit of each bank or group of lights, that is to
say, for each lighting control circuit, a circuit
control dimmer device which may be operated in
different manners during different scenes, to pro-
vide different illumination intensities for the
different scenes. - The various dimmers in an in-
stallation may be operated singly or in groups,
through mechanical interlocking and operating
means.

Inasmuch as different lighting effects are to
be produced during different scenes, it is neces-
sary for each dimmer to be preset to a starting
position before a scene starts, for the particu-

. lar effect desired for that dimmer’s circuit and
for that scene, and such presetting must be done
with the circuit open and during the extremely
short interval between the end of a prior scene
and the beginning of the scene under considera~
tion. In other words, during the interval be-
tween scenes, electricians must hurry from dim-
mer. to dimmer o preset them to the proper
starting positions for the scene to come, (mov-
ing their setting arms in case the terminating
position in the preceding scene is not the same
as the starting position for the scene to come,
as is most. often the case) so that their opera-
tions will be in accordance with that which is de-
sired for that scene.

This practice, while conventional, is not satis-
factory. First, of all, the necessity for presetting
the dimmers during intervals between scenes
makes it necessary that the scenes be so arranged
that there will be appreciable intervals between
them, or that the lighting effects be so chosen as
to comply with the limitations imposed by the
presetting necessities, and thus restricts the free-
dom of the stage director in arranging the
scenes, and the lighting effects.

Further, conventional installations, while sat-
jsfactory with a few simple lighting circuits, be-
come increasingly difficult in the matter of pre-
setting 21l of the dimmers as the lighting cir-
cuits increase in number and in complexity, part
of this difficulty being due to the requirement
that there be one dimmer for each lighting con-
trol circuit.

Because of these factors, as well as because of
others not here mentioned, the conventicnal
practice is becoming increasingly objectionable,
and this invention proposes to substitute a new
practice for that previously used. Fundamen-
tally, it is proposed to provide a few individueal
dimmers and to switch the varicus and many
lighting. circuits, singly, or in groups, as neces-
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sary, to these individual dimmers, so that all of
the circuits that happen to desire a common
tvpe of operation, are connected up to one dim-
mer, and so that the various desires of the cir-

cuits will be accommodated by the various dim- 5.

mers. It is proposed to preset the circuits to
these dimmers, for the next scene, during the
scene in progress, by means of selector switch
means, so that in the interval between scenes,
it will be necessary for the stage electrician 1
merely to switch over each circuit from the dim-
mer to which it had been connected for that
scene in progress to the dimmer which is to con-
trol it for the next scene, the switch over means
being an instantaneously operable means, such 1
as a single master or scene switch or a group of

" simultaneously operable interlocked master or

scene switches.
To aid in an understanding of the conven-

tional practice and the advantages of the pro- 20

posed practice, a typical example will be followed
through, with reference to both practices. Let us
assume that “A” circuit is being dimmed, from
full bright to half him, on Scenes I and II, and
that “B” circuit is to be brightened, from half
dim to full bright, on Scenes I and II. Under
the present practice, at the end of Scene I, it is
necessary to open both circuits, and while they
are open, preset the “A” dimmer to. full bright
from half dim, and to preset the “B” dimmer to
half dim from full bright. 'Then the circuits may
be closed and their dimmers operated.

Under the proposed practice, during scene I,
«A” oircuit will be preset, through a selector
switeh, to the “B” dimmer, and “B” circuit will
be preset, through a selector switch, to the “A”
dimmer, all without disturbing the circuits or the
dimmers. Then at the end of scene I, both cir-
cuits will be switched over to the proper dimmers,
as electrically predetermined or preset. The act
of switching over can be accomplished instan-
taneously, and without manipulation of the dim-
mers, and without any visible effect “front
stage”, that is to say, without creating any light-
ing disturbances visible to the audience.

The foregoing reveals that the operations of
presetting for the next scene, are performed dur-
ing a preceding scene, when there is plenty of
time, and without disturbing the lighting effects
during that scene; and that the operation of 5
switchover, the only operation that need be per-
formed during the interval between scenes, may
be performed instantaneously and without pro-
ducing visible effects. The presetting operations
will be verformed on selector switches, and the
switchover operations will be performed on master
or scene switches.

TFeatures and objects of the invention will be
prought out more particularly upon reference to
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system of the invention, shown in the appended
drawing, whose

Fig. 1 is a schematic wiring diagram of a six-
circuit, three-dimmer, installation, shown during
the progress of Scene I and just prior to the pre-
setting operations for Scene II; and whose

Figs. 2 and 3 show partial modifications of the
same.

Referring to Fig. 1 of the drawing, it will be
seen that there are shown six lighting circuits A
to P inclusive, each of which might represent
lighting groups, for example, as follows: A—red
footlights: B—white footlights: C—blue foot-
lights: D-—red border lights: E-—white border
lights: F-—blue border lights. Each circuit is
connected on one side to a supply bus bar 10, pref-
erably through a fuse §i; and on the other side,
through conductors a—f, to the common center
post of a pair of single throw master or scene
switches AIL—FI and AIT—FII. The scene
switches are individually connected in series to in-
dividual banks or sets Al—F{, A2—F?2, of selector
switches w, z, ¥, and &, and the six pairs of these

. banks of selector switches are connected in par-
" allel to the four control bus bars w!, x1, ¥1, and 21.

The first of these bus bars, wl, is directly connected
to a second supply bus bar 12, preferably through
a fuse 14, and the other control bus bars zl, y1,
and 2! are connected to the supply bus bar 2
through dimmers X, ¥, and Z, and preférably
fuses 15.

The individual ones of the sets of scene switches
AT—PFT1 and AII—FII for all of the circuits are
interconnected by suitable means, such as a me-
chanical interlock represented by the operating
rods I, II, so that all of the scene switches may be
operated simultaneously.

In the foregoing there have been shown for the
six lighting circuits, means providing four types
of operation. Three types are provided by the
three dimmers X, Y, and Z; the fourth type of
operation is provided through the medium of the
conductor which connects control bus w! directly
to supply bus 12.

‘While for purposes of illustration there have
been shown six lighting circuits and four dimmer
circuits, it is to be understood that this number
is shown only by way of illustration, as there is
no limit to the number of lighting circuits or to
the number of dimmer circuits that may he pro-
vided in any installation. The determining fac-
tor, in choosing the proper number of dimmer cir-
cuits for any one installation is determined by
the lighting effects-flexibility that is desired.

It is noted that in conventional installations,
means are provided for grouping the various in-
dividual circuit control dimmers so that they may
be operated by common or master controls. In
the systems of the invention, the number of cir-
cuit control dimmers provided would correspond
to the number of master controls that would be
provided in equivalent conventional systems plus,
if desired, a few extra dimmers for individual
operation of spot lights, etc., just as is provided
in conventional installations. Since in conven-
tional installations the master controls are few in
number, as compared to the number of individual
circuit control dimmers, it is readily apparent that
to give the same type of control, under the inven-
tion, that is provided in conventional systems,
would require only a few circuit control dimmers
plus the few desired extra dimmers. This causes
a reduction in the number of dimmers, to say
nothing of the improvement in electrical efficiency
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and the saving of space required by the control
apparatus. :

The operation of the system here shown is as
follows:

Let us assume that in Scene I, circuit A is to be 5
lowered from full bright to full dim; B—lowered
from full bright to half dim; C—raised from full
dim to bright; D—mnot to be used at all; E—to
remain full bright; and F—to be raised from full
dim to full bright. 10

Let us also assume that dimmers X and Y are
preset to the full bright position; and dimmer Z
is preset to the full dim position.

The selector switches, for Scene I and before
Scene I starts, will then be closed as follows: 15
Ar—2; Bi—y; Ci—r; Di—hone; Ei—w; Fr—2z.

Then upon the simultaneous closing of the
scene switches AI—FI, at the beginning of Scene
I, the lights will be on as follows: A—full bright;
B—full bright; C—full dim; D—black out en- 20
tirely; E—full bright; P—full dim. During Scene
I, by manipulation of the dimmer controls for
dimmers X, Y, and Z, the proper lighting effects
will take place.

At the end of Scene I, the dimmers will be in 25
the following positions: X—full dim; Y—half
bright; Z-——full bright; and the lighting circuits
will be in the following conditions: A—full dim;
B—half bright; C—full bright; D—Dblack out;
E—full bright; and F—full bright. 30

Now let us suppose that in Scene II, circuit A
is to-start out at full bright and be brought to
full dim; B—to be full bright during the entire
scene; C—+tbo start out dim and be brought to full
bright; D—to start out half bright and be raised 35
to full bright; E—to start and continuously be
blacked out; and F—to be brought from full
bright to full dim.

Accordingly, during the progress of Scene I,
while the master scene switches "AII—FII are 40
open, the selector switches for Scene IT are closed
as follows: Ae—z; Bo—w; Co—a; Da—y; Es—none;
Fo—=z. Then when Scene IT is to take place, the
scene switches AI-—FI are opened, and scene
switches AII—FII are closed, all by operation of 45
control rods I—II.

The closing of scene switches AII—FII is the
switch-over operation and switches the circuits
from the dimmers by which they had been con-
trolled for Scene I, to the dimmers by which they 50
are to be controlled for Scene II, as follows:

Circuit A—from dimmer X to dimmer Z; B
from Y to line 12 direct through no dimmer at
all; C from Z to'X; D from no connection to Y;

E from W to no connection; and F from Z to Z. 55

In other words, between Scenes I and II, and
in a moment, the circuits will be switched over
A from a dimmer (X) in full dim to a dimmer
(Z) in full bright; B from one (Y) in half bright
to line 12, full bright; C from one (Z) in full 60
bright to one (X) in full dim; D from no dimmer
at all to one (Y) in half bright; E from line 12
to no dimmer at all; and F from a dimmer (Z)
in full bright to one (Z) in full bright.

During Scene II, dimmers X, Y, and Z are op- 65
erated as predetermined, these cperations being
as follows: dimmer X will be raised from full
dim to full bright; dimmer Y will be lowered
from half bright to full dim; and dimmer Z will
be lowered from full bright to full dim; so that, 70
at the end of Scene II, the dimmers will have
the following positions: dimmer X will be in full
bright; dimmer Y will be in full dim; and dim-
mer Z will be in full dim.

For the next scene, Scene III, the proper selec- 75
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“tor switches of banks Al—FI will be closed dur-

ing Scene II, to preset the system to the opera-
tions desired for Scene III in a manner similar
to that just explained for presetting the system
for Scene IT during Scene I. When switch-over
for Scene III is to take place, movement of con-
trols I and II wili shift the system to the set-
ting for Scene IIT and will disconnect the sys-
tem from the setting for Scene II. This method
of operation is repeated for as many scenes as
desired, using alternate scene switches and alter-
nate banks of selector switches. However, if
preferred, there may be provided more than two
master scene switches, and their corresponding
banks of selector switches, for as many preset
scenes as may be desired.

The dimmers X, ¥ and Z may be of any type
and no particular type is specified or shown in
Fig. 1. For example, they may well be resistance
type dimmers or reactance type dimmers, both
types being well known; and . in this case the
dimmers are designed for a particular load to
provide a particular dimming characteristic.
Consequently, unless the loads used on the dim-
mer are kept the same, the dimming character-
istic will vary correspondingly. In some cases,
this may be a degirable feature, because it per-
mits the dimmers to have different operating
characteristics when different loads are used, and
will give a varizble dimming operating charac-
teristic feature to the system.

If this feature is not desired, instead of using
conventional resistance or reactance type dim-
mers, transformers having variable taps may be
used. The substitution of this type of trans-
former for conventional dimmers is illustrated in
Fig. 2. With a variable transformer in place of
a conventional dimmer, the dimming charac-
teristic is the same regardless of load, varying
only by regulation of the transformer which may
be made negligible; or if desired, a combination
of transformers and conventional dimmers may
be employed to give a combination of both sys-
tems. However, it is not the purpose of this ap-
plication to claim specifically the type of dimmers
used, but rather to claim the system used, with
these types in combination.

In Fig. 2 the wiring diagram for the dimmers
would be as follows:"

The control bus bars z, ¥ and 2 are shown as
connected to transformer secondaries Xs, Y5, and
Zs provided with taps X¢t, Yt and Z¢ all connected
to the supply bus 12 which is in turn connected to
supply bus 10 by connection 16. The transformer
primaries 3p, ¥?, and ZP are connected in multi-
ple across the line of high voltage system. The
operation of the system, with the variable tap
transformers utilized as the dimmers, is obvious
from the foregoing and will not here be described.

Tt is observed that with separate switches used
for the selector switches, and for the scene control
switches, as shown in Fig. 1 that it is possible
to close an individual circuit to. more than one
dimmer at the same time, thus creating inter-
feeds and possibly short circuits. To prevent
such a conditicn, it is contemplated to substitute
rotary type switches for the scene switches and
for the selector switches so that it would be pos-
sible to connect a circuit to one dimmer only,
and similarly to connect a circuit to one group
only of scene switches.

Tig. 3 indicates the mode of substitution of ro-~
tary switches As—Fs for the master switches
AT—FI, AII—FII shown in Fig. 1, and the mode
of substitution of rotary selector switches Al—Fi

3

and A2-—F2 for the corresponding banks of se-
lector switches of Fig. 1.

Now having described a control system of the
invention, reference will be had to the appended
claims which determine the limitations of the §
invention.

I claim:

1. A lighting circuit control system comprising
a plurality of individual lighting circuits, and a
group of dimmers of different intensity varying 1o
characteristics, with the entire group common for
all the circuits, and with no dimmer individually
related to a circuit and with no circuit individually
related to a dimmer, and means for selectively
switching individual ones of the circuits to any 18
one or ones of the dimmers of the common group.

2. A lighting circuit control system comprising
a plurality of individual lighting circuits, and a
group of dimmers of different characteristics, with
the entire group common for all the circuits, and 20
means presettable during the recital of a scene
for selectively switching individual ones of the
circuits to any one or ones of the dimmers of the
common group, without disturbing the previously
existent association of individual circuits to dim- 25"
mers of the common group, and means operable
at the end of the recital of a scene for switching
over the individual circuits from the dimmers of
the common group with which they had been as-
sociated during the recital of the scene to the 30:
same or other ones of the dimmers of the com-
mon group, in accordance with the arrangement
of the selective switching means that had been
set up during the recital of the scene.

3. A lighting circuit control system including 35.
g, plurality of individual lighting circuits, a group
of dimmers of different characteristics, with the
entire group common for all the circuits, the
dimmers being cperable during the recital of a
scene, for varying the lighting intensities of those 40-
ones of the aforementioned civcuits which happen
to be connected theretso, a plurality of multi-
position master scene switches, one for each cir-
cuit, and a plurality of greups of selector switch
sets, including a group of selector switch sets for ¢35
each circuit, each group of selector switch sets
serving to connect the corresponding circuit,
through the corresponding master scene switeh,
to the dimmers, in accordance with the setting
of that group of selector switch sets, one of the 50
selector switch sets in each group serving to con-
nect its circuit to the dimmers, during the recital
of a scene and another of said selector switch
sets in each group being preset during the re-
cital of that scene, without then affecting the 55
circuit connected to the dimmers through the
other set of selectcr switches of the group, for
the scene to follow, the plurality of master
switches serving to switch over the circuits, at the
end of the recital of the scene that was being re- 60
cited from the ones cf the group of selector switch
sets that had heen used during the recital of that
scene to the others of the group of selector switch
sets, namely the ones that had been preset during
the recital of that scene for the scene to come.

4, A lighting circuit control system comprising
g plurality of individual lighting circuits, and a
group of dimmers of different intensily varying
characteristics, with the entire group common
for all the circuits, and with no dimmer individa-
ally related to a circuit and with no circuit indi-
vidually related to & diramer, apd means electri-
cally located between the dimmers and the cir-
cuits for selectively switching individual ones of 75
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the circuits to any one or ones of the dimmers
of the common group.

5. A lighting circuit control system comprising
a plurality of individual lighting circuits, and a
group of dimmers of different characteristics,
with the entire group common for all the circuits,
and means for selectively switching individual
ones of the circuits to any one or ones of the
dimmers of the common group, said -means in-
cluding dimmer selector switches which can be
preset during the recital of a scene and scene
switches which can be manipulated at the end of
that scene to switch over the circuits to the
selected dimmers through the selector switches
that were preset during the recital of that scene.

6. A lighting circuit control system comprising
a plurality of individual lighting circuits, and a
group of dimmers of different characteristics,
with the entire group common for all the circuits,
and means electrically located between the dim-
mers and the circuits for selectively switching
individual ones of the circuits to any one or ones
of the dimmers of the common group, said means
including dimmer selector switches which can
be preset during the recital of a scene and scene
switches which can be manipulated at the end of
that scene to switch over the circuits to the se-
lected dimmers through the selector switches that
were preset during the recital of that scene.

7. A lighting circuit control system comprising
a plurality of individual lighting circuits, and a
group of dimmers of different characteristics,
with the entire group common for all the circuits,
and means for selectively switching individual
ones of the circuits to any one or ones of the
dimmers of the common group, said means in-
cluding for each circuit two sets of dimmer se-
lector switches, one set of which is active during
the recital of a scene, and the other set of which
can be preset during the recital of that scene, for
selectively connecting its circuits to the dimmers
of the common group, and scene switches which
can be manipulated at the end of that scene to
switch over the circuits from the theretofore ac-

-tive ones of the selector switches to the thereto-

fore preset ones of the selector switches.

8. A lighting circuit control system comprising
a plurality of individual lighting circuits, and a
group of dimmers of different characteristics,
with the entire group commeon for all the cir-
cuits, and means electrically located between the
dimmers and the circuits for selectively switch-
ing individual ones of the circuits to any one or
ones of the dimmers of the common group, said
means including for each circuit two sets of dim-
mer selector switches, one set of which is active
during the recital of a scene, and the other set
of which can be preset during the recital of that
scene, for selectively connecting its circuits to the
dimmers of the common group, and scene
switches which can be manipulated at the end of
that scene to switch over the circuits from the
theretofore active ones of the selector switches
to the theretofcre preset ones of the selector
switches.

9. A method for individually varying the light-
ing intensities in individual lighting circuits of a
group which employs a group of intensity varying
dimmer means, related as a group to the group of
circuits, and without any specific dimmer means
being related to a specific circuit, and without
and specific circuit being related to a specific
dimmer means, and in which various dimmer
means of the group employed have different in-

2,023,878

tensity varying characteristics, which. comprises
the step of selecting from the group of circuits
those circuits whose intensity variations are to be
common and from the group of dimmer means
that means whose intensity varying character-
istics are what is desired for the selected ones of
the circuits, and so on, until all circuits to be va-
ried in intensity are switched to desired ones of
the dimmer means, and switching selected cir-
cuits to selected dimmer means.

10. A method for individually varying the light-
ing intensities in individual lighting circuits of a
group which employs a group of intensity varying
dimmer means, related as a group to the group of
circuits, and without any specific dimmer means
being related to a specific circuit, and without
any specific circuit being related to a specific
dimmer means, and in which various dimmer
means of the group employed have different in-
tengity varying characteristics, which comprises
the step of selecting from the group of circuits
those circuits whose intensity variations are to be
common and from the group of dimmer means
that means whose. intensity varying character-
istics are what is desired for the selected ones of
the circuits, and so on, until all circuits to be va~
ried in intensity are switched to desired ones of
the dimmer means, and switching selected cir-
cuits to selected dimmer means, after all selec-
tions have been made.

11, A method for individually varying the light-
ing intensities in individual lighting circuits of a
group which employs a group of intensity varying
dimmer means, related as a group to the group of
circuits, and without any specific dimmer means
being related to a specific circuit, and without
any specific circuit being related to a specific
dimmer means, and in which various dim-
mer means of the grour employed have dif-
ferent intensity varying characteristics, which
comprises the step of selecting from the group
of circuits those circuits whose intensity va-
riations are to be common and from the group
of dimmer means that means whose intensity va-
rying characteristics are what is desired for the
selected ones of the circuits. and so-on, until all
circuits to be varied in intensity are switched to
desired ones of the dimmer means, and switching
selected circuifs to selected dimmer means, simul-
taneously and after all selections have been made.

12. A method for individually varying the light~
ing intensities in individual lighting circuits of a
group which employs a group of intensity varying
dimmer means, related as a group to the group of
circuits, and without any spzcific dimmer means
being related to a specific circuit, and without
any specific circuit being related to a specific
dimmer means, and in which various dimmer
means of the group employed have different in-
tensity varying characteristics, which comprises
the step of selecting from the group of circuits
those circuits whose intensity variations are to
be common and from the group of dimmer means
that means whose intensity varying character-
istics are what is desired for the selected ones of
the circuits, and so on, until all circuits to be
varied in intensity are switched to desired ones
of the dimmer means, and switching selected cir-
cuits to selected dimmer means, the arrangement
being such that selection may take place without
interfering with then-existent electrical inter-
connections between circuits and dimmer means.

WILLIAM H. FRANK.
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