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This invention relates to control systems, more
particularly to illumination control systems; and

it has for an object the provision of a simple.

reliable inexpensive and efficient system’ of this

character.

More specifically the invention relates to sys-
tems utilizing electric valve apparatus for con-
trolling the operation of theater dimmers and

the like, and

a more specific object of the in-

vention is to improve systems of the type in
which the lamp circuits are controlled by means
of electric valve apparatus.

A more specific object of the invention is the

provision of

means for smoothly and gradually

varying the control voltage of the electric valve
apparatus while eliminating all moving and slid-
ing commutating contacts usually employed in
this connection. ]

In illustrating the invention in one form there-
of, it is shown in connection with theater dim-
ming apparatus in which the intensity of illu-

mination of

a lamp circuit is controlled by &

saturable core reactor, the reactance of which in
turn is controlled by a suitable electric valve

apparatus.

In carrying the invention into effect in one

form thereof

s eontinuously variable reactance

device is connected between the control grid of

the electric v

alve apparatus and a supply source’

for varying the grid voltage. In a specific form
the reactance device is connected to the supply
source and has an intermediate tap connected to
the grid of the electric valve apparatus, and it

comprises an

inductive winding together with a

cooperating movable core member for varying the
reactive voltage drops on opposite sides of the

intermediate

tap and consequently varying the

voltage of the tap itself.

For a bette

r and more complete understanding

of the invention, reference should now be had
to the following specification and to the accom-
panying drawing in which Fig. 1 is a simple
diagrammatical representation of an embodiment
of the invention snd Figs. 2 and 3 are simple
diagrammatical representations of modifications.

Referring now to the drawing a lamp circuit
represented by the conductors 10, 11 to which are
connected a plurality of lamps 12 is supplied Irom
any suitable source such for example as the alter-
nating current source represented by the conduc-
tors 13, 14. A similar lamp circuit represented by
the conduetors 15, 16 and lamps 17 is likewise sup-

plied from a

su'table source which may be and

preferably is the same source as that represented

by the conduc

tors 13, 14. Connections between the

last mentioned lamp circuit and the source 13, 14,
are omitted for the purpose of simplifying the
drawing. :

The voltage applied to the lamps 12 and conse~
quently the degree of {llumination thereof is con-
trolled by means of an impedance device illus-
trated in the drawing as a saturable core re-
actor 18, the reactance of which and likewise the
reactive voltage drop across which is controlled
by suitable electric valve apparatus 19, the opera-
tion of which in turn is controlled by means of a
control device shown as comprising a variable re-
actance 20. Similarly the voltage supplied to
the lamps 17 is controlled by a saturable core re-
actor, the reactance of which is controlled by
suitable electric valve apparatus, the operation
of which in turn is controlled by the reactance
device 21. The saturable core reactor and the
electric valve apparatus for controlling the lamps
17 have been omitted for the purpose of simplify-

ing the drawing since they are in all respects

identical with the saturable core reactor 18 and
the electric valve apparatus 19 utilized to control
the intensity of illumination of the lamp 12.
For the sake of simplicity the saturable core
reactor 18 is conventionally shown in the draw-
ing with the core member omitted. This re-
actor comprises a plurality of reactance wind-
ings 22, 23 each wound upon a .separate leg of
the iron core and eonnected in series relation-
ship between the side 13 of the supply source
and the lamp 12. In the specific arrangement
illustrated in the drawing the reactance wind-
ings 22, 23 are connected in parallel . relation-
ship with each other and are wound in electri-
cal opposition. The saturable reactor 18 is also
provided with a control winding 24. Direct cur-
rent of a variable magnitude is supplied to the
control winding 24 by means of the electric valve
apparatus 19 to the output circuit of which the
control winding is connected, as shown, by
means of the conductor 25. Any variation in
the magnitude of the current flowing in the
control winding 24 effects a correspon ling
change in the saturation of the reactor 18, and -
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likewise in the reactive voltage drop across the

reactance winding 22 and 23. Sihce the voliage
of the source 13, 14 remains substantially con-
stant the variation in the reactance drop across
the windings 22 and 23 effects a corresponding
change in the voltage applied to the lamps 12
and consequently in the intensity of their il-

“ljumination. It will thus be seen that a varia-

tion in the current flowing in the control wind-
ing 24 effects a corresponding change in the
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voltage applied to the lamps 12; an increase in
the current results in a decrease in the reactive
voltage drop across the reactance windings 22,
23, in turn resulting in an increase in the volt-
age applied to the lamps 12; whilst a decrease
in the direct current flowing in the control
winding 24 results in an increase in the reactive
drops across the windings 22, 23 which is fol-
lowed by a decrease in the voltage supplied to
the lamps 12 and a corresponding decrease in
the intensity of illumination.

Although the electric valve apparatus 19 may
be of any suitable type, it is illustrated in the
drawing as an electric discharge device; pref-
erably of the three electrode type into the en-
velope of which a small quantity of an inert
gas, such for example as mercury vapor, is in-
troduced after exhaust, the presence of the gas
within the tube serving to change the usual
pure electron discharge into an arc stream con-

stituting the tube an electrostatically or grid

controlled arc rectifier.

The electric valve apparatus 19 may be ar-

ranged either for full wave or half wave rectifi-
cation. In the drawing, the electric discharge
device is shown as a half-wave rectifying device
for the purpose of illustration because of the
relative simplicity of the necessary controlling
circuit. As shown, the electric valve device 19
is provided with an output electrode or anode
26, a control electrode grid 27 and a cathode
28, shown as being of the filamentary type and
heated to the necessary degree of incandescence
by energy supplied thereto from 8 secondary
winding 29 of a supply transformer, the primary
winding 30 of which is supplied with energy
from any suitable source such as the alternating
current source 13, 14 to which it is connected
in the manner illustrated in the drawing. 'The
anode 26 is connected to the side 14 of the sup-
ply source over a circuit -that is readily traced
through the conductor 25, the direct current

control winding 24 and the conductor 31.

Persons skilled in the art will understand that
the grid 27 of the electric valve apparatus 19
is able to control the time during the positive
half cycle of the voltage applied to the anode
at which current starts to flow in the anode cir-
cuit. The grid has no control of the instan-
taneous value of the current in the output cir-
cuit but only has control over the time or in-
stant in the positive half cycle of anode volt-
age at which current starts to flow and it will
thus be seen that if the voltage applied to the
grid is either an alternating or an undulating
voltage that the average value of the output
current may be controlled by shifting the phase
relationship of this grid voltage with respect to
the voltage of the anode. When the -grid -volt-
age is exactly in phase with the anode voltage
the current begins to flow in the output circuit
at the beginning of the positive half cycle of
anode voltage and will continue until the anode
voltage again passes through zero which is
the condition of maximum current in the out-

* put circuit whilst if the grid voltage is 180° out

of phase with the anode voltage, current will
not start to flow in the output circuit at any
time during the positive half cycle of the anode
voltage which is the condition of zero or mini-

‘mum current flow in the output circuit. For

intermediate phase relationships, current will

- start flowing at proportionate intermediate

points in the half cycle of anode voltage and
the current will have an average valye propor-
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tional to the length of time which it flows dur-
ing the half cycle.

The grid bias voltage is derived from the source
13, 14 and is suitably controlled by the variable
reactance device 20, shown in Fig. 1 as compris-
ing an inductive winding having two portions 20s
and 20 connected in series relationship with
each other and to the source of alternating volt-
age 13, 14 by means of the conductors 32 and 33.
The portions of the windings 20. and 20, are re-
spectively provided with yoke members 20. and
20a mechanically arranged in opposition to each
other, as shown in the drawing. In addition, the
reactance device 20 is provided with a movable
iron core 20e arranged in cooperative relationship
with the winding portions 20, and 20b. A suit-
able switching device 34 serves when operated to
the left-hand position to connect the terminal
of the winding portion 20, to the side 14 of the sup-
ply source. It will be observed that the length
of the movable core 20. is considerably less than
the distance between the respective horizontal
portions of the yoke members 20c and 204, thus
providing for vertical movement of the core mem-
ber 20.. As shown the core member 20 is piv-
otally connected to a manually operable lever 35
which as shown, is arranged for pivotal move-
ment about the pivot 35.. :

The variable reactance device 20 is provided
with an intermediate tap 36 between the winding
portions 20a and 20, and this intermediate tap
36 is connected to the control or grid circuit of
the electric valve apparatus 19,

When the core member 20 is in a central po-
sition such that equal portions of its length ar:
included in the réspective winding portions 20, and
20p, the reactive drops across these winding por-
tions are substantially equal and consequently
the voltage at the tap 36, which is applied to the
grid of the electric valve apparatus 19 is equal to
half of the voltage drop between the opposite
sides of the supply lines 13, 14. When the core
member 20 is in an extreme position such that a
large portion of its length is surrounded by the
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winding portion 20. and substantially none of its -

length is surrounded by the winding portion 20,
as illustrated in Fig. 1 of the drawing, the relative
reactive voltage drops on opposite. sides of the
intermediate tap 36 are varied in inverse propor-
tion; that is to say,
winding portion 20 is greatly increased due to the
increase in reactance by movement of the core
20e within its turns and the reactive voltage drop
across the winding portion 20, is greatly de-
creased by movement of the core 20. out of in-
ductive relationship with the turns of the wind-
ing portion 20». It will thus be clear that in the
position of the core member 20. illustrated in the
drawing, the voltage at the intermediate tap 36

the voltage drop across the

is substantially that of the side 13 of the supply :

line, whilst in the obposite extreme position of
the core member 20. the voltage at the intermedi-
ate tap 36 will be substantially that of the oppo-
site side 14 of the supply line. For intermediate
positions of the movable
voltage at the tap 36 and consequently the volt-
age applied to the grid circuit of the electric valve
apparatus will have proportionate intermediate
values. It will also be observed that changes in
this voltage are accomplished smoothly and grad-
ually, simply by movement of the lever 35 and the
attached core member 20, and it will furthermore
be observed that such changes are accomplished
without sliding or moving commutating contacts.

A rectifying device 37

core member 20. the -

of any suitable type is 350
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sncluded in the connections between the inter-
mediate tap 36 and a point 38 of the grid circuit
for the purpose of rectifying and applying a’ di-
rect current controlling voltage to the grid. It
will be seen, however, that the rectifying device
37 only rectifies one-half cycle of the voltage
across the winding portions 20, and 20p of the
reactance device 20. In order that this half wave
rectified voltage may be converted into a voltage
of substantially constant magnitude a suitable
filtering device comprising a resistance 39 and &
condenser 40 in parallel therewith are included
in the grid circuit between the cathode 28 and the
point 38. It will be observed that the cathode
28 is connected to the side 13 of the supply
source by means of the conductor 41, and since
the rectifying device 37 only rectifies the positive
half-cycle of the wave, the voltage applied to the
grid 27 is positive with respect to the cathode
voltage. ' '
A regulating voltage is derived from the voltage
of the lamp circuit 10, 11 by means of the trans-
former 42 and is supplied to the grid 27 to which
one terminal of the secondary winding of the
transformer 42 is connected as illustrated. The
opposite terminal of the secondary winding of the
transformer 42 is connected to the second elec-
trode of the rectifying device 37, and the polari-
ties of the windings of the transformer 42 are so
chosen that the rectifying device 37 rectifies the
inverse half cycle of the lamp voltage wave, i.e,
the half cycle that is opposite from that rectified
by the electric valve apparatus 19.° A suitable
filter device comprising & resistance 43 and a
condenser 44 connected in parallel therewith is
connected in the grid circuit, one terminal of the
resistance 43 being connected to the terminal 38
of the resistance terminal 39 and the opposite
terminal of the resistance 43 being connected o
one terminal of the secondary winding of the
transformer 42. The electrical constants of the
resistance 43 and the condenser 44 are so chosen
- that the rectified voltage supplied- to the grid
circuit by the transformer 42 and the rectifying
device 37 is not completely smoothed out but on
the other hand is slightly rippling or undulating.
The connections between the transformer 42, the
rectifying device 37 and the resistance 43 are sO
chosen that the terminal of the resistance 43 to

" which the grid 27 is connected is negative with
respect to the point 38. . :

1t will thus be seen that the controlling voltage
supplied from the variable reactance device 20
and the regulaling voltage supplied from the
transformer 42 are opposite in polarity with re-
spect to the grid 27 and the actual or resultant
grid voltage is the difference between these two
voliages. Furthermore, it will be clear that by
varying the magnitude of the control voltage sup-

- plied from the variable reactance device 20 the
phase relationship of the grid voltage is 'a.ltered
with respect to the anode voltage with the result
that current flowing in the output circuit and the
direct current control winding of the variable re-
actor 18 is correspondingly varied.

Since the saturable reactor 18 is highly induc-
tive and since the electric valve apparatus 19 is
preferably & half wave rectifying device, it will be
clear that very little if any current will flow in
the output circuit through the direct current con-
trol winding 18 in the absence of some special
means because during the inverse half cycle which
the electric discharge device is not rectifying the
inductance of the saturable reactor 18 would force
current back into the supply source 13, 14, the re-

3

sult of which would be that practically no direct

current would flow in the control winding 24 and

the reactive drop across the saturable reactor 18

<s:iou1é1 not be varied or controiled, or varied as de~-
red.

For the purpose therefore of maintaining the
current flow in the control winding during the in-
verse half cycle, a suitable half wave rectifying
device 46 is connected in parallel with the control
winding; the anode 47 being connected to the
anode 26 of the electric valve apparatus 19 and
the fllamentary cathode 48 being connected to

‘the terminal of the control winding 24 that is

opposite to the {erminal to which the anode 26 ~
is connected. As shown, the cathode of the half
wave rectifying device 46 is of the filamentary
type which is heated to the necessary degree of '
incandescence by current supplied to it from
the secondary winding 49 of the supply irans-
former. It will be seen that when the voltage ap-
plied to the anode 26 of the electric valve 19 be-
comes negative the terminal of the control wind-
ing 24 which is connected to the anode tends to
remain positive due fo the inductance of the re-
actor 18, and consequently will continue to flow
from the anode 47 to the cathode 48 and to the
opposite terminal of the control winding 24 until
the voltage applied to the anode 26 from the line
again becomes positive. As a result of sustain-
ing the current flow in the winding during the
inverse half cycle this current is substantially a
direct current of constant adjustable magnitude.
The electric valve and controlling apparatus
for the lamp circuit 15, 16 is in all respects identi-
cal with that just described in connection with
the lamp circuit 10, 11, and is purposely omitted
from the drawing in the interest of simplifica- .
tion. Likewise the variable reactance device 21
for controlling the electric valve apparatus and
salurable core reactor associated with the lamp
circuit 15, 16, is in all respects identical with the
yariable reactance device 20, and consequently a
repetition of the structure and operation of this
device is believed to be unnecessary. In order to
provide control of both the lamp circuits 10, 11
and 15, 16 in unison with each olher a suitable
master control device 50 is arranged to be includ-
ed in the connections between the supply source
13, 14, and the upper portion of the inductive
winding of the variable reactance devices 20 and
21 when the selective switches 34 and 51 are op-
erated to the right-hand position. The master
control device 50 is illustrated as an induction type
voltage regulator having a stator winding 51a,
the opposite terminals of which are respectively
connected to the sides 13, 14, of the supply source
by means of conductor 52, and also having a rotor
winding 53 mounted for rotation upon a suitable
rotor structure 54 responsive to movement of the
manually operated jever -55. As shown, one ter-
minal of the rotor winding 53 is connected to a
mid-point of the stator winding 51a whilst the
opposite terminal of the rotor winding is connect-
ed to the point 56 between the switches 34 and
51. When the talor winding §11s connected to a
source of alternating voltage and an alternating
current flows in the winding, an alternating mag-
netic field is produced that links the turns of the
rotor winding 53. 1f the roior winding 53 occu-
pies a position such that its axis is parallel to the ~
axis of this magnetic field, an alternating voltage
of maximum value is induced in the winding 53

whilst if the latter winding occupies & position

such that its axis is at right angles to the axis of yrg
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the alternating magnetic field substantially no
voltage is induced in the winding 53. The rotor
54 is rotated to any desired position between the
above mentioned parallel and 9¢° position with
the result that a voltage proportional to such in-
termediate position is induced in the winding 53,
the value of which voltage is indicated by a suit-
able means such for example as the position of the
lever 55 with respect to the calibrated scale 55a.
In the modification of Fig. 2, the system is
identical with that of Fig. 1 with the sole excep-
tion of the variable reactance device for con-
trolling the intensity of illumination of the lamp
circuit. For this reason the remainder of the
system is omitted from the drawing, but the con-
nection from the reactance device to the re-
mainder of the system is suitably indicated. The
form of the variable reactance device illustrated

in this modification is shown as comprising one.

portion 56 having an inductive reactive winding
57 enclosed within a yoke 58 and a cooperating
movable iron core member 59, the position of
which within the turns of the inductive winding
57 is varied as desired by movement of the man-
ually operated control lever 60, and further com-
prising a capacitative device illustrated as a con-
denser 61 connected in series relationship to an
intermediate tap 62 of the inductive winding 57.
A suitable switch 63 serves when operated to its
left-hand position to connect the upper terminal
of the inductive winding 57 to the side 14 of the
supply source, and when operated to the right
hand position serves to connect this terminal of
the winding to the control winding of a master
controller in the manner already described in
connection with Fig. 1. The remaining terminal
of the condenser 61 is connected to the side 13
of the supply source, as shown, whilst the free
end of the inductive winding 57 is connected by
means of the conductor 64 to an electrode of the
rectifying device 37 in the grid circuit of the
electric valve apparatus in the manner already
described in connection with Fig. 1. Due to
the fact that the condenser 61 and the inductive
winding 57, together form a resonant circuit, and
due to the fact that the reactive voltage drop
across the condenser 61 and the inductance 57
differ in time phase by substantially 180° it is
possible for the voltage drop across either or
both to be of a very large value; even in excess
of the voltage drop across the sides of the line
13, 14. It will thus be seen that even with the
core member 59 in the extreme position for maxi-
mum reactive voltage drop across the winding 57,
as illustrated in Fig. 2, it is still possible for a very
large voltage drop to exist across the condenser
61 with the result that the voltage applied to the
grid circuit of the electric valve apparatus would
not be zero or substantially zero as is desired
when the control lever 60 is in the extreme posi-
tion shown. By connecting the upper terminal
of the condenser 61 to the intermediate point 62
of the inductive winding 57 the voltage drop be-
tween the po:nt 62 and the conductor 64 is made
equal to the voltage drop across the condenser 61
and since it is in opposition thereto i. e. 180° out
of phase therewith, the voltage of the connec-
tion 64 and consequently the voltage applied to
the grid circuit of the electric valve apparatus
can be made zero or substantially zero as is de-
sired.

With the above understanding of the appara-
tus and its crganization, the operation of the sys-
tem shown in Fig. 1 will readily be understood
from the following description: -
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In order to control the intensity of illumina-
tion of the respective lamp circuits selectively
and independently of each other by means of
respectively associated variable reactance devices
20 and 21, the switches 34 and 51 are operated
to the left-hand position. With the manually
operated lever 35 in the position illustrated in
the drawing and the upper portion of the core
member 20e in its extreme position inside the
turns of the winding portion 20a the reactive
drop across this winding is maximum with the
result that the voltage at the intermediate tap
36 which is also the voltage applied to the grid 27
of the electric valve apparatus is substantially
the voltage of the side of the line 13. That is to
say, the voltage of the capacitor 40 is thus sub-
stantially zero with the result that the undulating
voltage on the grid which is due to the additional
regulating voltage supplied thereto through the
transformer 42 is substantially out of phase with
the voltage of the anode 26 and minimum current
is delivered through the control winding 24 of the
reactance device 18. As previously pointed out
the condition of minimum current in the con-
trol winding of the reactance device produces a
maximum reactive drop across the reactive wind-
ing 22 and 23 with the result that substantially
zero line voltage is impressed upon the lamps 12
which consequently give substantially zero light
intensity.

Movement of the control lever 35 from its ex-
treme upper position to its extreme lower posi-
tion varies the reactive voltage drop across the
winding portions 20. and 20p in inverse relation-
ship, i. e. decreases the reactive drop across the
portion 20. and increases the reactive drop across
the portion 20, with the result that the voltage
of the intermediate tap 36, the capacitor 40 and
the voltage of the grid 27 have a maximum posi-
tive value which causes the resultant undulating
grid voltage to be displaced the maximum
amount, i, e. substantially 0° from the voltage
of the anode 26 which results in increasing the
current supplied to the reactance winding, de-
creasing the reactance drop across the windings
23 and 24 and increasing the voltage .mpressed
upon the lamps 12, which in consequence are
raised to the point of maximum brilliancy. For
intermediate positions of the control lever 35 the
lamps 12 will burn with a brilliancy dependent
upon the position of the lever 35, as indicated,
upon the cooperating calibrated scale 35,.

Operation of the control of the variable react-
ance device 21 results in a similar control of the
intensity of illumination of the lamps 17 of the
lamp circuit 15, 16. In order to control both
lamp circuits in unison the selective switches 34
and 51 are operated to the right hand position
thereby connecting the rotor coil 53 of the master
control device 50 in series relationship between
the source 13, 14 and the upper portions of the
inductive windings of the variable reactance de-
vices 20 and 21. It will be clear that rotation of
the rotor winding 53 varies the voltage induced
by the magnetic fleld due to the stator winding’
51 which voltage variation also varies the voltage
at the intermediate taps 36 as well as the voltage
applied to the grids of the electric valve appa-
ratus with the result that the intensiy of illumi-
nation of the lamp circuit is varied in a manner
similar to that already described in connection
with the operation of the individual control de-
vices 20 and 21.

The operation of the system shown in the
modification of Pig. 2 is in all respects similar to
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that already described in connection with the
operation of the individual control devices of the
system of Fig. 1 and will be readily understood
from the above detailed description. ’

The system shown in the modification of Fig.
3 differs from the system of Fig. 2 only in the
addition of a condenser 65 in parallel with the va-
riable reactance portion of the winding 66 which
correésponds with the winding 57 of the individual
control device of Fig. 2. 'This condenser is dimen-
sioned so that its reactance is substantially equal
to the maximum value of inductive reactance of
the variable reactive winding 66.. The addition
of this condenser results in increasing the max-
imum impedance of the inductance element by
means of parallel resonance and thereby increases
the range of voltage that-is provided at the tap
67 by this device considered as a potentiometer.
The operation of this modification is otherwise
identical with that of the modification of Fig. 2.

Although in accordance with the provision of
the patent statutes the invention is described as
embodied in concrete form, it is to be understood
that the system shown in the drawing and de-
seribed in the above specification is merely illus-
trative and that the invention is not limited
thereto since alterations and modifications will
readily suggest themselves to persons skilled in
the art without departing from the true spirit of
this invention or the scope of the annexed claims.

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

1. An illumination control system comprising
a lamp circuit, control means for said circuit
comprising electric valve apparatus provided with
a control grid, means for supplying voltage to said
grid, and means for varying said grid voltage
comprising a reactance device having connec-
tions across a supply source and an intermediate
tap connected to said grid, and means for varying
the relative voltage drops on opposite sides of
said tap.

9. An illumination control system comprising a
lamp circuit, voltage control means for said cir-
cuit comprising electric valve apparatus provided
with a control grid, means for supplying voltage
to said grid, and means for varying said grid volt-
age comprising a reactance device having con-
nections across an alternating current source and
an intermediate tap connected to said grid, and
2 movable core member for varying the relative
reactive voltage drops across the portions of said
device on opposite sides of said intermediate tap.

3. An illumination control system comprising a
lamp circuit, control means for said lamp circuit
comprising electric valve apparatus provided with
g control grid, means for supplying voltage to said
grid, and means for varying said grid voltage com-
prising a reactance device having an inductive
winding provided with connections across a sup-
ply source and an intermediate tap connection to
said grid, and a movable core cooperating with
said winding to vary the reactive voltage drops
across the portions of said winding on opposite
sides of said tap in inverse proportion.

4. An illumination control system comprising
a lamp circuit, means for varying the voltage of
said circuit comprising electric valve apparatus
provided with a control grid, means for applying
2 voltage to said grid, and means for varying said

grid voltage comprising 2 reactance device hav-

"ing at least two portions connected across a sup-

ply source in series relationship with each other
and having an intermediate point connected- to
said grid, one of said portions comprising an In-

5

ductive winding, and a movable core member

- cooperating with said winding for varying the

veactive voltage drops on opposite sides of said in-
termediate point. ’

5. An illumination control system comprising
a lamp circuit, means for controlling the voltage
of said circuit comprising electric valve appara-

‘tus provided with a control grid, means for sup-

plying voltage to said grid, and means for vary-
ing said grid voltage comprising an inductive re-
actance device and a capacitative reactance de-
vice connected across a supply source in series
relationship with each other and having & tap
intermediate the source terminals of said react~
ance devices connected to said grid, and a mov-
able core member cooperating with said induc-
tive reactance device for varying the voltage
drops on opposite sides of said tap in inverse re-
lationship to each other.

6. An illumination control system comprising

a lamp circuit, means for controlling the voltage
of said circuit comprising electric valve appara-
tus provided with a control grid, means, for sup-
plying voltage to said grid, and means for vary-
ing said erid voltage comprising an inductive re-
actance device and a capacitative reactance de-
vice connected across a source in series relation-
ship with each other and having a tap inter-
mediate the source terminals of said reactance
devices connected to said grid, said capacitative
reactance device being connected to an inter-
mediate point of said inductance device and a
movable core member cooperating with said in-
ductive reactance device for varying the reactive
voltage drops on opposite sides of said tap in
inverse relationship to each other.
7. An illumination control system comprisiug
a lamp circuit, control means for said circuit
comprising electric valve apparatus provided wivh
a control grid, means for supplying voltage to
said grid, and means for varying said grid voltage
comprising an inductive reactance device having
one terminal connected to one side of a supply
source and the other terminal connected to said
grid, a capacitative reactance device having one
terminal connected to the opposite side of said
supply source and the other terminal connected
to an intermediate point .of said inductive re-
actance device, and a movable core member co-
operating with said inductive reactance device
for varying the voltage at the terminal connect-
ed to said grid. :

8. Ah illumination control -system comprising
a lamp circuit, control means for said circuit com-
prising electric valve apparatus provided with a
control grid, a source for supplying an alternat-
ing voltage to said grid, means for varying said
grid voltage comprising an inductive reactance
device having one terminal connected to said
source and the other terminal connected to said
grid, a capacitative reactance device having one
terminal connected to the opposite side of said
source and its other terminal connected to an
intermediate tap of said inductive reactance de-
vice, an additional capacitative reactance device
connected in parallel with a portion of said in-
ductive device and dimensioned to have a re-
actance value substantially equal to the maxi~
mum reactance of said inductive device, and a
movable core member cooperating with said in-
ductive device for varying the voltage at the
terminal connected to said grid.

9. An illumination control system comprising
a plurality of lamp circuits control mean: for
said lamp circuits comprising a-separate electric
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valve for each of said circuits, each of said valves
being provided with a control grid, means for
supplying voltage to said grids, means for selec-
tively varying said grid voltages comprising a
plurality of reactance devices, one for each of
said valves and each having connections across
supply source and an intermediate tap connection
to the grid of the corresponding valve, and means
for controlling said grid voltages in unison com-
prising a voltage varying device included in the
connections between said reactance devices and
said source,

10. An illumination control system comprising
a plurality of lamp circuits, control means for said
circuits comprising electric valve apparatus, one
valve for each of said circuits and each valve hav-
ing a control grid, means for supplying voltage
to said grids comprising connections to & supply
Source, means for selectively controlling the volt-
ages of said grids comprising a plurality of vari-
able reactance devices, one for each of said valves
and each having connections to said supply source
and an intermediate tap connected to the grid
of the corresponding valve and means for con-
trolling the voltages of said grids in unison com-
prising a master device included in the connec-
tions between said reactance devices and said
source for simultaneously varying the voltage of
said intermediate taps.

11. An illumination control system comprising
a plurality of lamp circuits, control means for
said lamp circuits comprising electric valve ap-
paratus, one valve for each of said circuits and
each valve provided with a control grid, means
for supplying voltage to said grids comprising
connections from said grids to a source of alter-

1,968,634

nating voltage and a separate rectifying device
included in the connections between each of said
grids and the source, means for selectively vary-
ing the voltages of said grids comprising a plu-
rality of variable reactance devices, one for each
of said valves and each having connections to a
source and an intermediate tap connected to the
corresponding rectifying device, and means for
simultaneously varying the voltages of all of said
grids comprising an inductive voltage varying de-
vice included in the connections between each of
said reactance devices and said source for simul-
taneously varying the voltage drops on opposite
sides of-said intermediate taps of each of said
reactance devices.

12, An illumination control system comprising
a lamp circuit, control means for said circuit com-
prising electric valve apparatus provided with a
control grid, a source of supply voltage, means
for supplying a voltage to said grid, means for
varying said grid voltage comprising an induc-
tive reactance device having one terminal con-
nected to one side of said source and another ter-
minal connected to said grid, and a capacitative
reactance device having one terminal connected
to the opposite side of said supply source and hayv-
ing its opposite terminal connected to an inter-
mediate tap of said indictive reactance device to
vrovide reduction of the voltage of said grid con-
nections to the voltage of the terminal of the ca-
Dacitative reactance device connected to said sup-
ply source and a movable core member cooperat-
ing with said inductive reactance device for vary-
ing the voltage drop on opposite sides of said tap.
: DUDLEY E. CHAMBERS.

CHAUNCEY G. SUITS.
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