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This invention relates to illumination con-
trol systems, more particularly to systems in
which each of a plurality of groups of lamps
is divided into a plurality of individual cir-
cuits, and has for an object the provision of
a flexible and versatile control system for
varying the intensity of illumination of the
lamps either individually in circuits or si-
multaneously in groups, together with means
having a minimum of open switching for re-

‘motely controlling large groups of lamps con-

suming proportionately large blocks of

. power.

In carrying my invention into effect in one
form thereof, I provide an independently op-
erable control device driven by a motion re-
celving device for controlling each indi-
vidual lamp circuit together with a motion
transmitting device and connections between
the transmitting device and the receiving de-
vice for jointly controlling the intensity of
illumination of all of the individual circuits
simultaneously.

In illustrating my invention in one form
thereof, I have shown it as embodied in an
illumination control system particularly
adapted for controlling the intensity of il-
lumination of the lighting system of a thea-
ter, in which the aggregate of lamps are di-
vided into eolor groups, each of which is di-
vided into sub-groups, the sub-groups in turn
being divided into individual lamp circuits

"across which are connected one or more

lamps
. For a better and more complete under-
standing of my invention, reference should
now be made to the accompanying drawing,
in which Fig.1is a diagrammatic representa-
tion of an embodiment of my invention, and.
Fig. 2 is a vector diagram showing the rela-
tion of voltages applied to different elements
of a device for controlling the intensity of
illumination of an individual circuit. ’
Referring now to the drawing, the total
aggregate of lamps in the theater are divided
into a plurality of color groups which in turn
are subdivided into a plurality of sub-groups
each of which comprises a plurality of indi-

represented in the drawing by the two con-
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ductors 10 across which are connected a plu-
rality of lamps 11. The circuit 10 may be
an individual circuit of any color groups,
for example, the red group. Alternating
current is supplied to the lamps 11 from any
suitable single phase source of supply, such,
for example, as the two lines 13—14 to which
the conductors 10 are connected, and which,
as shown in the drawing, form one phase of
a three-phase supply line represented by the
three conductors, 12, 13, 14.

In a theater lighting system it is necessary
that the intensity of illumination of the
lamps be variable in various groups, and in
combinations of groups and sub-groups, from
full brilliance of the lamps to complete dark-
ness thereof for the successful production of
desired lighting effects for various scenes,
such, by way of example, as sunrise, sunset,
moonrise, and storm scenes.

In order to vary the intensity of illumina-
tion of the individual lamp circuits, a varia-
ble reactance having a soft iren core 15, is
provided with a reactive winding 16 wound
upon the core which is connected in each
individual lamp circuit in series relationship
between the lamps 11 and their source of
supply 18—14. The core 15 is further pro-
vided with a saturating or control winding
17 which is connected in the output circuit
of a full wave rectifying device shown in
the drawing as two electrostatically con-
trolled vapor-electric discharge devices of
the type known to ihe art by the term of
“thyratron”. The thyratron is a three elec-
trode tube differing frem the ordinary three-
element ‘vacuum tube in that after exhaust
a small quantity of inert gas, such, for exam-
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ple, as mercury vapor, is introduced into

the envelope, the presence of which changes
the pure electron discharge from the cathode,
into an arc stream so that the thyratron be-
comes an electrostatically controlled arc rec-
tifier. In the drawing, the tube 18 is provid-

ed with an anode 20, a grid 21, and a thermi--

onic cathode or filament 22; tube 19 being
provided with similar elements indicated re-

The anodes 20, 23 of the thyratrons are

90

spectively by the reference numerals 23, 24,
vidual circuits, such, for example, as that 25
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connected to the opposite terminals of the sec-
ondary winding 26 of an anode transformer,
the primary winding 27 of which is connect-
ed as by conductors 28, 29 to the terminals
of the series connected legs 30 and 81 form-
ing the secondary windings of a Scott or
T-connected transformer, the significance of

which will be made to appear more fully here-’

inafter in the description and explanation

“which follows. The filamentary cathodes 22,

25 of the tubes are heated by current supplied
thereto from the terminals of the secondary
winding 32 of a filament transformer, the

rimary winding 33 of which is connected
gy conductors 29 to the terminals of the sec-

.ondary windings 30—31 of the Scott-con-

nected transformer. ,

As previously pointed out in this specifica-
tion tﬁe control or saturating winding 17 of
the variable reactance of the lamp circuit is
connected in the output cireuit of the full
wave rectifying device comprising the tubes
18, 19. That is to say, one terminal of the
winding 17 is connected to the midpoint of

the secondary winding 26 of the anode trans-

former by a conductor 34, whilst its opposite
terminal is.connected by the conductor 35 to
the midpoint of the secondary winding 32 of
the filament transformer.

As' is well understood by persons skilled
in this art, the time of starting of the output
current of a thyratron with respect to the
beginning of each half cycle of the wave to
be rectified can be controlled by the grid.
After starting, the grid has no further con-
trol over the arc, either to medulate, to limit,
or to extinguish it; the instantaneous value
of ‘the magnitude of the current depending
almost entirely upon the impedance of: the
external circuit. However, since the time of
starting can be controlled in each half cycle,
it is clear that the average value of the cur-
rent in the output circuit, can be controlled,
and as a result of this control in the particu-
lar connections shown in the drawing, the
value of the current in the saturating wind-
ing 17 of the reactance, the value of the re-
actance itself and likewise the value of the
current flowing in the lamps 11 may be con-
trolled.

Although any suitable method may be used.

for controlling the phase of the grid voltage
with respect to the anode voltage, I prefer
to use the arrangement shown in the draw-
ing, which is described and claimed in co-
pending application of Harold B. La Roque,
S. N. 879,556, filed July 19, 1929, assigned
to the same assignee as the assignee- of the

6.0’ present invention.

In this arrangement the grids 21 and 24
of the tubes 18, 19 are connected to opposite
terminals of the secondary windings 37 of
a grid transformer, the primary winding 38
of which is connected in series relationship
with the secondary leg 31 of the Scott-con-
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nected transformer and either one of the sec-
ondary windings 39, 40 of the grid phase-

shifting transformers, the respective primary -

windings 41, 42 of which are supplied from
the same phase 13—14 from which the pri-
mary leg 43 of the Scott-connected trans-
former is supplied. :
Scene changing contactors 44 and
spectively provided with windings connected
to be energized from the phase 18—14 of the
three-phase supply source in response to de-
pression of either of the scene changing
switches 46 and 47, represented in the draw-
ing as manually operated push buttons serve
to connect either of the secondary windings
39, 40 of the grid phase-shifting transformer

45 re-

in series with the primary winding 38 of the °

grid transformer and the secondary leg 81
of the Scott-connected transformer (depend-
ing upon which of the two scene changing
contactors 44, 45 is energized and closed).
Although but a single pair of scene chang-
ing contactors 44, 45 is shown in the drawing,
it is to be understood that there will be a
similar pair of contactors for each individual
lamp circuit in the system, as indicated by the
open-end conductors 444, 45, and that all the
contactors connected across conductor 44a
and the neutral are simultaneously operated
by the scene change switch 46, whilst those
connected across conductor 45¢ and the
neutral are simultaneously operated by the
scene change switch 47. The grids of the
tubes are biased slightly negatively by the
biasing, or C battery 48, the negative terminal
of which is connected through a current
limiting resistor 49 to the midpoint of the
secondary winding 87 of the grid trans-
former, and the pesitive terminal of the bat-
tery is connected by conductor 85 to the mid-

point of the secondary winding 32 of the

filament transformer. Current limiting re-
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sistors 50, 51 are also provided in series rela- =

tionship between the grids and the secondary
of the grid transformer to prevent destruc-
tion of the grids. :

The manner in which the phase of the
potential applied to the grids is shifted with
respect to the anode potential to control the
saturating or control current flowing in the
winding 17 of the reactor, will now be ex-

110

plained and will best be understood by refer- .

ring to the vector diagram of Fig. 2 in which
the voltage induced in the secondary legs 30,
81 of the Scott-connected transformer may
be respectively represented by the two vectors
AB and AD shown differing from each other

in time phase by 90 electrical degrees, or in

time quadrature, as is well understood in the
art. Since the primary 27 of the anode
transformer is connected across the terminals
of both legs 80, 81 of the Scott-transformer,
the voltage induced in the secondary 26 of
the anode transformer will be the geometrical
sum of the voltages of the legs 30 and 81
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and may be represented vectorially by the
vector AC which is the resultant of the
vectors AB and AD.

The voltage applied to the anodes 20 and
23 is represented therefore by the vector
AC which lags AB and leads AD (assuming
a clockwise rotation of the vectors) by an
angle of 45 degrees. '

he voltage applied to the grids 21 and 24
is the sum of the voltage of one leg 31 of the
Scott transformer represented by the vector

. AD and the voltage induced in the secondary
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winding 40 of the phase shifting transformer
(assuming scene change switch 44 to be
closed) which is 90 electrical degrees out of
phase with AD and may therefore be repre-
sented by the vector AF when the coil 40 is in
its normal position as shown in the drawing.
The resultant AE of these two vectors repre-
sents the voltage aprlied to the grids, and
as will be seen, it lags the vector AC of the
anode voltage by 90 electrical degrees. The
secondary winding 40 of the grid phase shift-
ing transformer, however, is rotatably

5 mounted upon a shaft 52 which is provided

with a knob 53 by means of which the sec-
ondary coil 40 may be rotated in space 180
degrees from the position in which it is
shown, thus causing the voltage AF induced
therein to be shifted 180 electrical degrees
from the position shown in Fig. 2 to a posi-
tion of coincidence with AB which also effects
a shift of the resultant vector AE (the grid
potential) from the position shown through

2590 electrical degrees to a position of coin-

cidence with AC (the anode potential).
Thus it will be clear that the grid voltage
AE may be shifted either from a position 90
degrees out of phase with the anode voltage
to coincidence therewith, or from a position
of coincidence to a position 90 degrees out of
phase therewith by rotation of the secondary
coil of the phase shifting transformer.

Persons skilled in the art will appreciate
that when the grid and anode voltages are
exactly in phase the average value of the
current in the output circuit will be maxi-
mum and that this average value will decrease
towards -a minimum as the phase angle be-
tween the anode and the grid voltages be-
comes increased. In the connection shown,
the output current will be a minimum when
the grid voltage lags the anode voltage 90
degrees.

From the foregoing it will be clear that the
saturating current of the reactors (the out-
put current of the tubes) will be minimum,
the reactance maximum and the intensity of
illumination of the lamps 11 minimum when
the grid voltage is 90 degrees out of phase
with the anode voltage; and that rotation of
the coil 40 through one half turn will effect
coincidence of the grid and anode voltages,
maximum saturating current in the control
winding of the reactor, minimum reactance

of the reactor, and maximum intensity of il-
lumination of the lamps 11.

The individual circuits, such as the circuit
10, are so numerous in a theater illumina-
tion system that it is not possible to vary the
intensity of illumination of all the circuits
simultaneously by the manually operated

- kpobs 53. Remote control of many cireuits

in large groups and pre-setting of “next
scene” circuits during the “present scene” be-
comes necessary.

In the system shown remote control is ef-
fected by remote motion transmitting de-
vices connected to motion receiving devices
which drive the shafts 52 and 520 upon which
the secondary windings 39 and 40 of the grid
phase shifting transformer are mounted.

The master motion transmitting device 54,
known as a “grand master”, has a single phase
rotor winding, the terminals of which are
connected to a suitable single phase source,
such for example, as the phase 13—14 of the
three-phase supply line. This winding is
mounted upon a shaft 55 in inductive rela-
tion to a distributed three-circuit stator wind-
ing (not shown) and may be rotated with
respect thereto by a knob 55¢. This instru-
ment is marketed under the trade name Sel-
syn. It is described in U. S. Patent 1.-
637,7039—E. M. Hewlett et al. dated July 26,
1927, ) :

Intermediate motion transmitting devices
56, 57, 58, known as “color masters,” are each
provided with a distributed three-circuit ro-
tor winding, and with a distributed three-
circuit stator winding, the terminals of which
are connected to the three-circuit stator wind-
ing of the grand master 54. These devices
are on the market under the trade name of
Selsyn transformers, and are described and
claimedinU. S. Patent 1,612,117—E. M. Hew-
lett et al. dated Dec. 28, 1926. There are
as many of these color masters connected to
the grand master as there are color groups
of lamps, i. e., the color master 56 may be
for the red color group, color master 57 for
the blue color group, and color master 58 for
the white group.

The control is further refined in that a
plurality of group-masters 59, 60, 61 are con-
nected to each of the color masters, those in
the drawing being shown connected to the
color master 56. There will be a correspond-
ing plurality of group masters for each of
the remaining color masters 57, 58, as indi-
cated by the open-end connections of the rotor
windings of these color masters. The group
masters like the color masters are trans-
mitting transformers and their stator wind-
ings are connected to the rotor windings of
their corresponding color masters.

The control is still further refined by a
plurality of motion receiving instruments 62,
one for each individual cireuit 10 in the en-
tire illumination system, connected to the ro-
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tor winding of its corresponding group mas-
ter. The motion receiving instruments 62

" are identical in construction with the trans-
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mitting device 54, i. e., they have a single
phase rotor winding supplied from the same
phase 13—14 as the single phase rotor wind-
ing of the transmitting device, and their
three-circuit stator windings are connected
to the rotor windings of their corresponding
group masters. It is clear that there will be
as many of these receiving instruments as
there are individual lamp circuits 10 in the
system. : ' o
The opération of motion transmitting and
receiving instruments is well understood in
the art, and will be but briefly described in
the present specification.. When the rotors
of the transmitting device, the intermediate
transmitting transformers, and the motion
receiving devices are in their normal posi-

tions, the voltages induced in the three-cir- -

cuit windings of the transmitting device will
be exacetly balanced by the voltages induced
in the three-circuit windings of the motion
receiving device by its single circuit wind-
ing. Likewise the voltages supplied from the
three-circuit winding of the transmitting
device 54 to the three-circuit windings of the
intermediate transformers 56, 57, 58 will be
exactly counter-balanced by the voltages
suppliéd from the three-circuit windings of
the motion receiving devices to the three-
circuit rotor windings of the . interme-
diate transmitting transformers. Should

the single phase winding of the trans-.

mitting device 54 be rotated with respect to
the stator winding, this voltage balance will
be disturbed, and circulating currents will be
set up through the three-circuit windings all
the way down through the intermediate trans-
-itting transformers to the motion receiv-
ing devices, and in accordance with a well-
known property of synchronous electrical

machinery, the rotors of the receiving devices
62 which are free to rotate, will assume a

position to reestablish the balance and the
movement necessary to reestablish this bal-

ance will be exactly the same number of elec-
‘trical degrees as that through which the ro-

tor of the transmitting device was displaced.

Thus, it will be clear that any motion im-

parted to the rotor of the transmitting de-
vice will cause the rotors of the receiving de-
vices 62 to follow this motion exactly.
Correspondingly, if the rotor winding of
any of the intermediate transmitting trans-
formers 56, 57, 58 is rotated with respect tg,
its stator winding, a corresponding unbal-
ance of the voltages induced in its secondary
winding and supplied from its secondary to
all the motion receiving devices connécted
thereto, will result, and the rotors of the mo-
tion receiving devices will follow the motion
of the rotor of the intermediate transmitting
transformers to reestablish the balance. The

1,809,548

same will be true if the rotors of any of the
Selsyn transformers 59, 60, 61 are rotated.
The bearing systems of the transmitting de-

“vice 54 and the intermediate transmitting de-

vices, 1. e. the transmitting transformers, are
constructed to have sufficient drag or friction
to prevent their beng turned except by man-
ual manipulation of the knobs on the shafts.
The rotors of the receiving devices 62, how-
ever, turn freely. Thus it will be under-
stood that rotation of the rotor of the trans-
mitting device 54 or of the transmitting
transformers will only effect rotation of the
rotors of the receiving devices 62 which are
connected thereto but will not effect rotation
of the rotors of any other intermediate trans-
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mitting transformer or transmitting device -

to which it may be connected. ,

In order that the uni-directional movement
of any transmitting device may be made to
cffect either brightening or dimming the

lamps, the shaft of each motion receiving de-.

vice 62 is connected to the shafts, 52¢ 52 upon
which the rotors 89, 40 of the phase shifting
transformers are mounted through suitable
reversing gearing such as that shown in the
drawing. The particular reversing gearing
shown is a magnetic gearing which consists
of a soft iron disc 63 mounted upon a shaft 64
of each motion receiving device 62. A sec-
ond soft iron disc 65 is connected through
mechanical reversing gearing 66 to the shaft
64. Upon the shafts 52a, 52 upon which the
rotor windings 39, 40 of the grid phase shift-
ing transformer are respectively mounted,
there are provided magnetic spools 67, 68 en-
gaging the soft iron disc 63, and magnetic
spools 69, 70 engaging the soft iron disc 65.
Each of the magnetic spools is provided with
a coil, as shown, which may be energized
from the phase 18—14 of the three-phase sup-
ply line by operating either of the switches
71, 72, to either of its two operative posi-
tions. For instance, if direction switch 71
is operated to its left hand position the coil
for spool 68 will be energized, whereas if the
switch is operated to its right hand position
the coil for magnetic spool 70 will be ener-
gized. Although not shown, the coils of
these spools are provided with supports so
that they will remain fixed in space while
permitting the spools to rotate.

'If the shaft 64 is rotated by the motion
receiving device 62 and if the coil of spool 68
is energized, spool 68, due to the magnetic
attraction between it and the disc 63 will
rotate exactly as if the spool and disc were
two gears in mesh with each other. If the
coil of spool 70 is energized, motion will be
imparted to the spool 70 by the rotation of
disc 65, and due to the reversing gearing 66
between the shaft 64 and the disc 65, the di-
rection of rotation of the spool 70 will be
the opposite of that described for spool 68,
and thus it will be clear that uni-directional
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tions of the secondary winding 40 of the grid
phase shifting transformer, depending upon
which of the two coils of the magnetic gear-
ing is energized. The same is obviously true
for the magnetic spools 67 and 69 which are
conne: ted to the shaft 52a¢ upon which sec-
ondary 39 is mounted. '

With the above understanding of the va-
rious elements and controlling devices com-
prised in a system embodying my invention,
the operation of the system itself will readily
be grasped and easily understood.

It will be clear from what has already been
described of the operation of the system that

.manual operation of a knob 53 (assuming the

scene change switch 44 to be operated to the

- closed position) will vary the intensity of
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illumination of lamps 11 connected across
an individual circuit 10, either from full
brilliancy to complete darkness, or from com-
plete darkness to full brilliancy, by one half
turn of the knob. If it be desired to vary
the intensity of illumination of all of the
lamp circuits in a sub-group simultaneously,
this may be done by rotating the knob of one
of the group masters. For example, by turn-
ing the knob of group master 59, the rotors
of all of the motion receiving devices 62 con-
nected thereto will be rotated and will vary
the brilliancy of all of the lamp circuits in
that particular sub-group. Should it be de-
sired to vary the intensity of illumination of
an entire color group, this may be done by
rotation of the knobs of one of the color
masters. For example, assuming the color
master 56 to be the red color master, the bril-
liancy of all of the red lamps in the theater
may be simultaneously varied by rotating
the knob of this color master, which will
cause all of the motion receiving devices
which are connected to all of the group mas-
ters connected to this particular color mas-
ter, to rotate and to vary the brilliancy of all
the individual lamp circuits in this color
group. - Quite obviously, rotation of the knob
of the grand master 54 will be effective to
vary the intensity of illumination of all the
individual circuits in the system simulta-
neously.

Very often, it is necessary, for instance in
the production of sunrise and sunset scenes,
to cause the brilliance of certain of the cir-
cuits to decrease simultaneously with increas-
ing brilliance of certain other circuits. This

may easily be accomplished in my system as

follows: First, all of the knobs 53 for all of
the individual circuits of an entire color
group, for instance the red color group, will
be pre-set dark, i. e. for maximum dimness,
and all of the knobs 53 of the individual cir-
cuits of the remaining color groups will be
pre-set for maximum brilliance. Then by
operating all of the switches 71 (or 72, as

the case may be) for all of the individual

5

circuits in the red color group to the right
hand position for reverse rotation of the
shafts 52 (or 52a), rotation of the knob of
the grand master 54 will effect increasing
intensity of illumination of all the individual
circuits of the red color group, and decreas-
ing intensity of illumination of all the indi-
vidual circuits of the remaining color groups.

‘It will be appreciated by persons skilled
in this art that various combinations can be
worked by switching similar to that just de-
scribed.

Pre-setting of the “ next scene ” may be ac-
complished by rotating the secondaries of
the phase shifting transformers, which are
not at that time in use such as the secondary
39, for the desired degree of brilliance of
each individual lamp circuit, as indicated by
the pointer 78, which cooperates with a suit-
ably graduated scale 74, while the “ present
scene ” ison. When the scene change is to be
made, the scene change switch 46, i. e. the
“ present scene” switch is operated to the
open position thereby deenergizing and open-
ing all of the scene-changing contactors 44,
in the system, whilst the scene-change switch
47 is operated to the closéd position, thereby
energizing and operating all of the scene
change contactors 45 to the closed position
and connecting the secondaries 89 of all the
grid phase-shifting transformers to the pri-
maries 38 of their respective grid transform-
ers for all of the individual circuits in the
system. Thereafter the desired remote con-
trol of subgroups, groups individually or
groups in unison may be effected by manipu-
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lation of the group masters, color masters, or -

grand master as explained above.

Although in accordance with the provisions
of the patent statutes I have disclosed and
explained the best forms of the invention now
known to me, I would have it understood that
the invention is not limited to the exact forms
illustrated, since modifications, alterations
and equivalent arrangements will readily
suggest themselves to persons skilled in the
art without departing from the true spirit
of this invention or from the scope of the an-
nexed claims.

What I claim as new and desire to secure
by Letters Patent of the United States, is:

1. The combination in an illumination con-
trol system having a plurality of lamp cir-
cuits, of means for controlling said circuits
comprising illumination intensity control
means connected to each of said circuits, a
separate electric discharge device provided
with an input circuit and an output circuit
connected to each of said illumination inten-
sity control means, a plurality of individual
control devices associated with each of said
discharge devices, means for selectively con-
necting a corresponding one of each of said
pluralities of control devices to the input cir-
cuit of its associated electric discharge de-
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6

vice, and a master control device for con-

trolling said circuits in unison. .

2. In an illumination control system, a. plu-
rality of lamp circuits, means for controlling
the intensity of illumination of said circuits
comprising a separate reactance device con-
nected to each of said circuits, means for con-
trolling said reactance devices comprising a
separate electric discharge device having an
input circuit and an output circuit connected
to each of said reactance devices, a plurality
of voltage regulating devices for controlling
the input circuit voltage of each of said elec-
tric discharge devices, switching means for
selectively connecting corresponding voltage
regulating devices to the input circuits of the
associated electric discharge device, and a
master control device connected to all of said
discharge devices for controlling said circuits
in unison. :

3. In a theatre lighting system the combi-
nation with a plurality of groups of lamps
subdivided into a plurality of individual cir-
cuits, of means for controlling the intensity
of illumination of each of said circuits, an
electric discharge device electrically connect-
ed to each of said illumination control means,
means for controlling said electric discharge
device, electrical motion receiving devices
connected to operate said electric discharge
device controlling means, a plurality of
groups of master electrical motion transmit-
ting devices, one for each group, electrical
connections between said group master trans-
mitting devices and the receiving devices for
the respective groups, and.-a grand master
electrical motion transmitting device electri-
cally -connected to said receiving devices
through said group master transmitting de-
vice for simultaneously controlling said
groups of lamps.

4. In a theatre lighting system the combi-
nation with a plurality of groups of lamps
each of which 1s divided into a plurality of
circuits, of means for varying the intensity
of illumination of each of said eircuits, said
means including a reactance in each of said
circuits, control means comprising a separate
electric dischargs device connected to each
of said reactances, a separate electrical mo-
tion receiving device connected to control
each of said electric discharge devices, a group
master electrical motion transmitting device
for each of said groups electrically connected
to the motion receiving devices in said group,
a grand master electrical motion transmitting
device and electrical connections between
said grand master device and said group
master transmitting devices whereby said
grand master device is operative to vary the
intensity of illumination of all of said groups
simultaneously.

5. In an illumination control system, the
combination’ with a plurality of lamp cir-
cuits, of means for controlling the intensity

1,899,548

of illumination of each circuit comprising a
variable reactance in said circuit, a master
electrical motion transmitting control de-
vice, a motion receiving device electrically
connected thereto, an electric discharge de-
vice for varying said reactance, and means
driven by said motion receiving device for
controlling said electric discharge device. _
6. In an illumination control system, the
combination with a plurality of lamp circuits
of ‘means for controlling the intensity of il-
lumination of each circuit, said means com-

prising a separate variable reactance com-

nected in each of said circuits, a control wind-
ing on each of said reactances, an electric
discharge device connected in circuit with
each of said control windings, an electrical
master motion transmitting control device,
an electrical motion receiving device for each
of said circuits, electrical conmnections be-
tween said transmitting device and said re-
ceiving devices, and means driven by said
receiving devices for controlling said electric
discharge devices.

7. In an illumination control system the
combination with a plurality of lamp
each of which comprises a plurality of lamp
circuits, of a control unit for each group,

each of said units comprising a group master

electrical motion transmitting control device,
a separate electrical motion receiving device
for each of said circuits, electrical connections
between said group master transmitting de-
vice and said receiving devices, a separate
variable reactance in each of said circuits,
means driven by thz motion receiving device
for said circuit for varying said reactance to
vary the intensity of illumination of each of
said circuits; and a grand master motion
transmitting device connected to-said receiv-
ing devices through said group master trans-
mitting devices for simultaneously varying
the degree of illumination of said plurality
of lamp groups.

8. The combination in an illumination con-
trol system of a plurality of groups of lamps,
each divided into a plurality of lamp circuits,
of a control unit for each of said circuits,
each of said units comprising' an electrical
motion receiving device, a vapor-electric dis-
charge deévice having an output circuit, a
variable reactance connected in said lamp
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ecircuit for varying the intensity of illumina-

tion thereof, a control winding connected in
the output circuit of said vapor-electric de-
vice in inductive relation with said reactance
for varying said reactance, and means re-
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sponsive to motion of said movement receiv-

ing device for controlling the output of said
vapor electric device, an electrical group
master motion transmitting control device
for each of said groups connected to all of
said receiving device in said group for si-
multaneously controlling said cireuits in
said group, and a grand master clectrical mo-
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tion transmitting control device electrically
connected to all of said group master motion
transmitting devices for simultaneously. con-
trolling all of the circuits in all of said
groups. :

9. The combination in an illumination con-
trol system having a plurality of lamp cir-
cuits, of means for controlling the intensity
of illumination of each of said circuits, a
separate electric discharge device provided
with an input circuit and an output circuit
connected to each of said illumination con-
trol means, a plurality of individual control
devices operatively associated with the input
circuit of each of said discharge devices for
controlling the operation thereof, means for
selectively actuating a corresponding one of
each of said pluralities of individual control
devices, a master control device connected to
said individual control devices for controlling
the illumination of said lamp circuits in uni-
son, reversing means connected to each of said
individual control devices, and means for
selectively rendering said reversing means
effective. :

10. In an illumination control system the
combination with a plurality of lamp circuits
of an electrical master motion transmitting

device, a plurality of electrical motion re-

ceiving devices electrically connected to said

‘master device, means for controlling the in-

tensity of illumination of said circuits com-
prising a separate variable reactance device
connected in .each of said circuits and a
separate electric discharge device connected
to control each of said reactance devices,
means driven by each of said receiving de-
vices for controlling a corresponding dis-
charge device, and reversing driving means
interposed between said recelving devices and
said driven means affording increasing illu-
mination of certain circuits and decreasing
illumination of certain other circuits respon-
sively to a movement of said master device.
11 In an illumination control system, a
plurality of lamp circuits, a separate react-
ance device connected to each of said circuits
for controlling the intensity of itlumination
thereof, a separate electric discharge device
provided with an input circnit and having
an output circuit connected to each of said
reactance devices, a plurality of individual
inductive voltage regulating devices asso-
ciated with each of said electric discharge de-
vices for controlling the input e’reuit voltage
thereof, switching means for selectively con-
necting corresponding inductive voltage reg-
ulators to the input cirenit of its associated
electric discharge device, a master control
device connected to all of <aid individual
control devices for controlling said lamp cir-
cuits in vnison, and group master control de-
vices interposed in the connections betwee

5 said master device and said individual con-

trol devices for controlling said lamp circuits
selectively in groups.

12. In an illumination control system the
combination with a plurality of lamp circuits,
of an electrical master motion transmitting
control device, a separate electrical motion
receiving device electrically connected to said
transmitting device for each of said circuits,
a separate rotatable device driven by each
of said receiving devices for controlling one
of said circuits, and means for effecting for-
ward and reverse rotation of said control de-
vice, said means comprising a shaft having
a soft iron disc mounted for rotation there-
with, a second soft iron disc connected to said
shaft through reversing gearing, a driven
shaft for said device provided with an elec-
tromagnetic gear engaging said first disc and
a second electromagnetic gear engaging said
second disc, and means for selectively ener-
gizing said electromagnetic gears.

13. In a theater lighting system, the com-
bination with a plurality of lamp circuits of
an electrical motion transmitting control de-
vice, and an electrical motion receiving device
for each of said eircuits electrically connected
to said transmitting device, a plurality of
control devices for each of said circuits,
means for effecting forward and reverse ro-
tation of said control devices in response to

-uni-directional movement of said transmit-

ting device, said means comprising a shaft
driven by said receiving device and having a
magnetic disc mounted thercon, a second
magnetic disc connected thereto through re-
versing gearing, a separate driven shaft for
each of said control devices, each of said
driven shafts being provided with an electro-
magnetic gear engaging said first disc and
with a second electromagnetic gear engaging
said second disc, and means for selectively
energizing said electromagnetic gears; a plu-
rality of connections between said control de-
vices and said circuits, and a plurality of pre-
set switching devices for selectively estab!ish-
ing said connections.

14. In an illumination control system, a
lamp circuit, a variable reactance device con-
nected in said circuit for controlling the in-
tensity of illumination thereof, an electric
discharge device for controlling said react-
ance device, said electric discharge device
being provided with a control grid. means in-
cluding a rotary phase shifting device for
applving a voltage to said grid varying in
phase in accordance with the angular move-
ment of said rotary device, an electrical an-
gular motion receiving device for driving
said rotary phase shifting device, a grand
master electrical motion transmitting device
electrically connected to said receiving de-
vice, and an electrical group master control
motion transmitting device interposed in said
electrical connections for controlling said re-

-
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ceiving device jointly with said grand master
control device.

"~ 15, In an illumination control system, a
lamp circuit, a variable reactance device con-
nected in said circuit for controlling the in-
tensity of illumination thereof, an electric
discharge device connected to control said re-
actance device, said electric discharge device
being provided with a control grid, means in-
cluding a pair of rotary phase shifting de-
vices for applying a voltage to said grid
varying in phase in accordance with the an-
gular movement of said rotary devices, means
for selectively connecting said rotary phase
shifting devices to said grid, an electrical an-
gular motion receiving device, driving con-
nections between said receiving device and
said rotary phase shifting devices, means for

~ reversing said driving connections, a grand
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master electrical motion transmitting device
electrically connected to said receiving device,
and an electrical group master control motion
transmitting device interposed in said elec-
trical connections for controlling said receiv-
ing device jointly with said grand master
control device. '
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operation of each of said voltage regulators,
switching means for selectively actuating
said reversing means, and a master control
device connected to all of said induction volt-
age regulators for controlling all of said
lamp circuits in unison.

In witness whereof, I have hereunto set my

‘hand this 27th day of June, 1929.

ALLEN E. BAILEY, Js.

75

16. In an illumination control system, a

lamp circuit, a reactance in said circuit,

means for varying said reactance, an electric
discharge device for controlling said react-
ance varying means, said electric discharge
device being provided with a control grid,
means including a pair of rotary phase shift-
ing devices for applying a voltage to said
grid varying in phase in accordance with the
angular movement of said rotary devices,
means for selectively connecting said rotary
phase shifting devices to said grid, an elec-
trical angular motion receiving device, driv-
ing connections between said receiving device
and said rotary phase shifting devices, means
for reversing said driving connections, a
grand master electrical motion transmitting
device electrically connected to said receiv-
ing device, and an electrical group master
control motion transmitting device inter-
posed in said electrical connection for con-

.trolling said receiving device jointly with

said grand master control device.

17. In an illumination control system, a
plurality of lamp circuits, a variable react-
ance device connected to each of said lamp
circuits for controlling the intensity of il-
lumination thereof, a separate electric dis-
charge device for each of said reactance de-
vices having an input circuit and an output
circuit connected to its associated reactance
device, a group of induction voltage regula-
tors associatéd with each of said discharge
devices for controlling the input circuit volt-
age thereof, switching devices for selectively
connecting corresponding voltage regulators
of each of said groups of regulators to the in-
put circuit of the associated electric discharge
device, reversing means for controlling the
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