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My invention relates to current-control ap paratus and particularly to apparatus for 
controlling the intensity of the illumination 
in lighting circuits used in theatres and audi 
toriums and for indoor and outdoor orna 
mental lighting. - 
An object of my invention is to provide a 

current-controlling apparatus wherein the 
lighting circuits are controlled by means of 

0 reactors and wherein a resistance element 
is provided for controlling the supply of di 
rect current to the control windings of the 
reactors and wherein the degree of illuminat 
ing intensity of lamps in the circuit is deter 

3 mined by the resistance element which may be preset to produce predetermined lighting 
effects at any time as, for instance, during 
a scene of a theatrical production. 
A further object of my invention is to pro 

20 vide a current-controlling apparatus for 
lighting circuits wherein a resistance element 
of simple form is provided with a plurality 
of resistance sections that may be individually 
preset to determine the degree of illumination 

25 of the lighting circuit. 
A further object of my invention is to pro 

vide a resistance device for controlling the 
control winding of a reactor in which all of 
the current passing through the resistance ele 

30 ment flows through the control winding of 
the reactor. 

Further. objects of my invention will be 
made apparent throughout the further de 
scription of my invention and are obtained 

85 by the means of the apparatus hereinafter de 
scribed, and illustrated in the accompanying 
drawing, wherein, 
The single figure diagrammatically illus 

trates the apparatus and wire connections em 
40 ployed in the circuit-controlling apparatus 

or system. 
The structure illustrated in the drawing 

represents the apparatus necessary for a sin 
gle lighting circuit, and it will be understood 

45 that all lighting circuits required for the 
stage or auditorium of a theatre or for orna 
mental mobile lighting, contain similar ap paratus. 

Referring to the drawing, the apparatus 
! includes a. uni-directional current source 2 

having feed conductors 3 and 4 and an alter 
nating-current source 5 having feed conduc 
tor's 6 and 7. Each lamp circuit 8, compris 
ing conductors 9 and 11, is provided with a 
plurality of incandescent lamps 12, and the 
current, supplied thereto from the alternat 
ing-current source, is controlled by means of a 
reactor 13 having an iron core 14that is pro 
vided with three legs 15, 16 and 17. The pri 
mary windings 18 of the reactor are wound 
about the legs 15 and 16 of the core and are 
connected, at one end, to the feed conductor 
6 and, at the other end, to the lighting-circuit 
conductor 9, as indicated in the drawing. 
The control winding 19 for the reactor, 

which is wound about the center leg 17, is sup 
plied with uni-directional current from a 
rectifier 21, the winding being connected to 
the terminals 22 and 23 thereof through con 
ductors 24 and 25, respectively. It will be un 
derstood that the control winding serves to 
Saturate the core of the reactor and thus re 
duce the impedance of the primary wind 
ings 18 substantially in proportion to the 
amount of direct or uni-directional current 
flowing through such control winding. 
In order that the reactor 13 may be con 

- trolled by means of a minimum amount of 
uni-directional current, I provide a relatively 
Small reactor 26 that is similar, in construc 
tion, to the reactor 13, its function being to 
supply the control winding 19 of the reactor 
13 with current from its primary windings 
through a rectifier 21. 
The reactor 26 comprises an iron core 27 

having three legs 28, 29 and 31 and primary 
windings 32 that surround the legs 28 and 29 
and are connected to the feed conductor 6 
and a terminal 33 of the rectifier 21, the op 
posite terminal 34 of the rectifier being con 
nected to the feed conductor 7. 

Since the current required for the con 
trol winding of the reactor 13, is a very small 
portion of that required for the lighting cir 
cuit, very little of the current output is re 
quired from the reactor 26 in order to provide 
the necessary control current for the reactor 
13. Accordingly, a very small quantity of 
uni-directional current is required for the con 
trol winding 35 of the reactor 26. 
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I have, therefore, provided a relatively 
small resistance element or unit 37 for con 
trolling the current supplied from the uni 
directional source to the control winding 35 
of the reactor 26. The resistance element or 
unit 37 comprises a resistance member 38 that 
may consist of a coil of resistance wire, such 
as nichrome, in the form of a closed ring, as 
indicated in the drawing. A plurality of re 
sistor sections 41, 42, 43, 44, 45, 46, 47, 48, 49 
and 50, one for each scene of a stage produc 
tion, for example, are connected to the re 
sistance member 38 at uniformly spaced 
points 51, and the outer ends of the resistance 
sections are connected, at uniformly spaced 
points, to a conductor 52 that commonly con 
nects all of the resistor sections and is con 
nected to the feed conductor 3 of the uni-di 
rectional source 2. 

Each of the resistor sections 41 to 50, in 
clusive, is provided with an adjustable con 
tact 53 on the free ends of a flexible con 
ductor 54 which serves to shut more or less 
of such resistor section. 
The resistance of the resistance member 

38, between two adjacent points 51, is con 
siderably greater than the resistance of any 
single resistor section, 41 to 50, inclusive, in 
order that the current passing through any 
section from the conductor 52 to the resistance 
member 38 shall be localized to points with 
in the immediate vicinity of the point of con 
nection of a section to the resistance ele 
ment 38. • 
The resistance unit is provided with a 

master contact 55 that is carried by a conduc 
tive operating arm 56 that is pistly mount 
ed to permit engagement of the contact 55 
with the resistance element 38, at points 
throughout its circumference, provided the 
arm is rotated through 360 degrees. The con 
tact 55 is connected to the control winding 35 
of the reactor 26 through operating arm 56 
and a conductor 57, it being understood that 
the other end of the control winding is con 
nected to the feed conductor 4 of the uni 
directional source 2. 
For the purpose of illustration, it will be 

understood that the resistor section 41 is 
adapted to control the lighting circuit 8 dur 
ing the period of scene of a stage produc 
tion, and resistor section 42 is for controlling 
the illumination of the same circuit during 
the period of scene 2, and so on. The degree 
of illumination for each scene will, therefore, 
be determined by the position of the movable 
or adjustable contact 53 with respect to its 
resistor section. 
The reactors and the resistance sections are 

so proportioned that, when a contact 53 is 
disposed midway of its resistor section when 
the master contact 55 is in engagement with 
the point of connection 51, the reactor 13 will 
be so affected as to produce substantially 50% 
illumination. f 
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A movement of the contact 55 away from a 
point 51 will add resistance in the circuit 
through the control winding 35 and further 
reduce the illumination, if so desired, during 
any part of the scene, minimum illumination 
being produced for a particular preset posi 
tion of a contact 53 when the contact 55 is in 
the position midway between the point of 
connection 51 and its nearest neighboring 
point 51. 
The operation of the device is as follows: 

uni-directional, or direct, current is Supplied 
to the conductors 3 and 4 and, when the parts 
are in the positions shown in the drawing, the 
current will flow from the conductor 3 
through the flexible conductor 54, adjustable 
contact 53 and substantially one-half of the 
resistor section 41, then, through substan 
tially one-half of the portion of the resist 
ance member 38, that is, between two connec 
tion points 51, the contact 55, the operating 
arm 56, conductor 57 and the coil 35, to th 
feed conductor 4. 

By reason of the interposed resistance, very 
little current flows through the control wind 
ing 35 and, consequently, the impedance of 
the core 27 permits only a small quantity of 
current to flow from the feed conductor 6, 
through the primary windings 32 of the re 
actor 26, to the terminal 33 of the rectifier. 
The rectified current supplied from the rec 

tifier 21 to the conductor 25 passes through 
the control winding 19 of the reactor 13 and 
correspondingly reduces the impedance of 
the reactor to such degree that sufficient cur 
rent is permitted to flow through the primary 
windings 18 to cause partial illumination of 
the incandescent lamps 12. To produce a 
greater amount of illumination, the operating 
arm 56 is moved toward the resistor section 41 
until it engages the connection point 51, at 
which time the degree of illumination will 
be substantially 50%. If it is desired to in 
crease the illumination to 100%, the contact 
53 is moved into engagement with the connec 
tion point 51, thereby shunting the resistor 
section 41 and permitting current to flow di 
rectly, and without resistance, from the feed 
conductor 3 to the contact 51 and the con 
tact 55. 

It will be apparent from the foregoing that 
any number of scenes, within the capacity of 
the apparatus, may be preset by presetting 
the adjustable contacts 53 to produce any de 
sired illumination for a particular scene. 
For instance, the illuminating effect for scene 
5 is produced by moving the contact 55 along 
the resistance member 38 until it engages the 
connection point 51 of resistor section 45. 
Since substantially three-fourths of the resist 
ance section 45, is shunted, the degree of maxi 
mum illumination possible under this setting 
is 75%. To obtain less illumination during 
the scene, the contact 55 is moved away from 
the point 51 to a portion of the resistance ele 
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having a presettable contact means for shunt 
will be seen from the foregoing, that the ap-ing a predetermined portion thereof and con paratus is flexible and capable of producing 
any desired predetermined lighting effects at 
any time during a scene and that these effects 
may be predetermined by presetting the ad 
justable contacts 53 with relation to their re 
spective sections. 
By providing a secondary or control re 

O 
controlling a reactor of large capacity, such 
as the reactor 13, is relatively small and, con 
sequently, the wires of the resistance element 
or unit 37 may be made in such form that it 
requires very little space upon the switch 
board. - 1 

' While I have illustrated but one embodi 
ment of my invention, it will be apparent to 
those skilled in the art that various changes, 
modifications, substitutions, additions and 
omissions may be made in the apparatus illus 
trated without departing from the spirit, and 
scope of my invention, as set forth in the ap 
pended claims. 

I claim as my invention: 
1. Circuit-controlling apparatus compris 

ing a uni-directional-current-supply circuit, 
a reactor having a uni-directional-current 
control winding connected to the supply cir 
cuit and a resistance unit for controlling the 

20. 

25 

30 

current supplied to the control winding com 
prising a plurality of adjustable resistor sec 
tions connected in parallel across the Supply 
circuit, one of the conductors of which com 
prises a resistance element to which the sec 
tions are connected at spaced intervals and a 
movable contact connected in the circuit for 
engaging the resistance element at different points. 

40 2. Circuit-controlling apparatus compris 
ing a uni-directional-current-supply circuit, 
a reactor having a uni-directional-current 
control winding connected to the supply cir 
cuit and a resistance unit for controlling the 

45 current supplied to the control winding com 

actor, the uni-directional current required for 

nected in parallel between conductors of a 
current source, one of the conductors com 
prising a resistance element to which the sec 
tions are connected at spaced intervals and a 
movable contact member for taking off cur 
rent at different points along the said element. 

5. In a current-controlling system, in com 
bination, a source of alternating current, a 
source of uni-directional current, a load cir 
cuit, a reactor for controlling the current sup 
plied from the alternating-current source to 
the load circuit and having a direct-current 
control winding, a second reactor having an 
alternating-current winding connected to the 
alternating-current source and having a con 
trol winding, a rectifier for rectifying current 
from the alternating-current winding of the 
second reactor and supplying corresponding 
uni-directional current to the control winding 
of the first reactor, and a resistance unit for 

3 

O 

75 

85 

controlling the direct current supplied to the 
control winding of the second reactor, said 
resistance unit comprising a plurality of ad 
justable resistor sections connected in paral 
lel across the direct-current supply circuit, 

90. 

one of the conductors of which comprises a 
resistance element to which the sections are 
connected at spaced intervals and a movable 
contact connected in the circuit for engaging 
the resistance element at different points. 
In testimony whereof, I have hereunto sub 

scribed my name this 8th day of November, 
1929. 

ROY J. WENSLEY. 
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10 prising a plurality of adjustable resistor sec 
tions connected in parallel across the Supply 
circuit, one of the conductors of which com 
prises a resistance element to which the sec 

50 tions are connected at spaced intervals and a 
movable contact connected in the circuit for 
engaging the resistance element at different 
points, the resistance of the said element be 
tween any two resistor sections being greater 

55 than that of a resistor section. 
3. A presettable rheostat comprising a plu 

rality of adjustable resistor sections connected 
in parallel between conductors of a current 
source, one of the conductors comprising a 
resistance element to which the sections are 
connected at spaced intervals and a movable 
contact member for taking off current at dif 
ferent points along the said element. 

4. A presettable rheostat comprising a plu 
c5 rality of adiustable resistor sections each 
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