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This invention relates to methods of and 
apparatus for control of electrical conditions 
of a circuit or circuits. 
While not limited thereto the invention 

is particularly applicable to control of 
theatre dimmers and the like. 
Among the objects of the invention is that 

of providing advantageous and improved 
methods of potential control of a circuit or 

10 circuits. 
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Another and more specific object is that 
of providing such methods enabling full elec 
trical joint control of the potentials to which 
a plurality of associated circuits are individ 
ually subjected, such control to include for 

: each circuit Smooth and substantially contin 
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uous potential variation from any given value 
to any desired value within the maximum 
range provided. is 
Another object is that of providing meth: 

ods enabling repeated enactment of control 
as aforecharacterized through actuation of 
a single instrumentality between predeter 
mined limits. 
Another object is that of providing meth 

ods enabling enactment of control, as afore 
characterized, of the several circuits con 
tinuously throughout the range of movement 
of such common operating instrumentality. 
Another object is that of providing meth 

ods of potential control or variation as afore 
characterized including preselective control 
without necessitating duplication of parts. 
Another object is that of providing meth 

ods as aforecharacterized including multiple 
preselection or advance setting. 
Another object is that of minimizing the 

consumption of electrical energy required for 
the aforedescribed control. 
Another object is that of providing ad 

vantageous and simple apparatus for per 
formance of the foregoing methods. 
Other objects and advantages will herein 

after appear. - 
In the accompanying drawing, wherein are 

illustrated certain of the embodiments which 
the invention may assume in practice, 

Figure 1 is a diagrammatic and Schematic 
view illustrative of a proposed construction; 

Fig. 2 is a similar view illustrative of a 

slightly modified and amplified construction; 
while 

Fig. 3 is a similar view also illustrating a 
slightly modified construction. 

Referring to Fig. 1 of the drawing, the 
same illustrates an adaptation of the here. 
incontemplated methods and apparatus to 
theatre dimmers and similar installations. 
Thus for simplicity the dimmer may be 

assumed to control banks of lamps 5, 6, 7 and 
8, the lamps of each bank being assumed to 
possess some desired feature of similarity 
such as color, location or the like such as to 
Warrant joint control thereof, the several 
banks of lamps or certain thereof being art 
ranged for and adapted to individual con 
trol. The several lamp circuits may be sup 
plied with electrical energy from a common 
Source L' L', subject to magnetic amplifier 
control as illustrated in conjunction with cir 
cuits 5, 7 and 8, or may be supplied by indi 
vidual generators, subjected to field control 
as indicated in conjunction with circuit 6, 
the amplifiers, or generators, being provided 
with individual control windings 9 to 12, 
whereby the intensity of illumination of the 
lamps of each circuit is an approximately 
exact function of the value of the energiza 
tion of its associated control winding. 

Said control windings may be supplied 
from any suitable source, such as lines L. L., 
of direct current or alternating current of 
lower frequency than that of the circuit con 
trolled thereby and may be permanently con 
nected terminally to one side of such source 
as shown, the connections of the opposite 
terminals of the individual control windings 
to the opposite side of such source being con 
trollable by the means now to be described. 
To such end, individual conductive ele 

ments 13 and 14 which may comprise re 
sistors of continuous duty type are connected 
across said lines L. L', said resistors having 
sliders or equivalent devices 15 and 16, and 
17 and 18, respectively, each movable irre 
spective of the position of the other, through 
out the extent of its associated resistor. Fur 
ther, the respective pairs 15, 16 and 17, 18 of 
said sliders are electrically connected through 
additional devices, preferably comprising 
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resistors 20 and 19 respectively. Said latter 
resistors are respectively provided with 
sliders 22 and 21 which are respectively elec 
trically connected with the terminals of said 
individual control windings 10 and 9. The 
corresponding connections of control wind 
ings 11 and 12 may be effected by means of 
elements which are duplicates of those just 
described, whereas the connections actually 
shown for said latter windings differ only 
or chiefly in details to be later described. 
Thus assuming all of said control windings 

to be provided with controllable connec 
tions as aforedescribed, and assuming all of 
sliders 21 to 24 inclusive to be provided with 
a common operating means as shown, the 
operation of the device may be described as 
follows: Obviously upon movement of han 
dle 25 from one to the other of its limits, all 
of sliders 21 to 24 are caused to traverse uni 
directionally the extent of their respectively 
associated resistors. 

However, the character and extent of the 
changes so effected in electrical condition of 
the individual control windings is deter 
mined by the setting of the sliders associated 
with the main resistors. 

4th 

5 

Thus with the illustrated setting of sliders 
17, 18 and 21 it is apparent that control 
winding 9 is connected directly across sup 
ply lines L. L and hence subjected to the 
full line potential. Further, upon full up 
ward movement of handle 25 with resultant 
full downward movement of slider 21 (to *gether with sliders 22, 23 and 24), a gradu 
ally increasing value of the resistance of re 
sistor 19 is interposed between said winding 
9 and line L', until in the final downward po 
sition of slider 21 said control terminal of 
winding 9 is connected directly back to line 
L', to which the opposite terminal of said 
winding is also connected. The afore.de 
scribed full upward movement of handle 25 
thus serves to vary the value of the potential 
impressed upon winding 9 uniformly from 
maximum to minimum value. 

Considering now the setting of sliders 15, 
16 and 22, it is apparent that the control ter 
minal of winding 10 is connected to a medial 
point of resistor 13 whereby said winding is 
subjected to a value of potential approxi 
mately midway between maximum and mini 
mum. Also upon full upward movement of 
handle 25 said control terminal becomes elec 
trically connected directly with line L' whereby winding 10 is subjected to full line 
potential. 

Considering now the setting of sliders 27, 
28 and 23 associated with winding 11, it may 
be observed that sliders 27 and 28 are placed 
in opposition, in the relation corresponding 
with maximum potential of said winding.11 
whereby at either extreme position of slider 
23 said coil is subjected to full line voltage. 
It is moreover apparent that during transit 
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of said slider 23 between extreme positions 
such impressed potential is somewhat 
changed as a result of inclusion of portions 
of the auxiliary or transfer resistor in cir 
cuit. However, such effect is restricted to a 
maximum value corresponding to the joint 
ohmic value of the two halves of said trans 
fer resistor connected in parallel, whereas, 
assuming suitable design and characteristics 
of the magnetic amplifier or its equivalent 
and of the resistor element employed, any 
effect of the foregoing upon the illumination 
intensity may be reduced below a sensible or 
appreciable value. 
Obviously the relation of sliders 29 and 30 

associated with winding 12 is such that mini 
mum potential is applied to said winding for 
all positions of slider 24. 
Thus a single upward movement of han 

dle 25 serves to vary gradually the lamps 
controlled by winding 9 from full brilliancy 
to full out, the lamps controlled by winding 

7. 

80 

8. 

10 from half bright to full bright, those con 
trolled by winding 11 being maintained full 
bright and those controlled by winding 12 
being maintained full out. Obviously re 
turn of Said handle to the position shown 
serves gradually to restore the various lamp 
circuits to their former condition. 

Next it should be observed that with han. 
dle 25 in either extreme position, one of the 
sliders of each pair directly coacting with a 
line connected resistor is active for enact 
ment of the effect then in progress, whereas 
the other slider of each of such pairs is in 
active. . 

Therefore, movement of any active slider 
serves to effect individual control at will of 
its associated winding and of the lamps con 
trolled thereby, whereas positioning of any 
inactive slider serves, without substantially 
influencing the effect in progress, to preselect 
any desired effect for enactment by subse 

90 

9. 

quent continuous movement of handle 25 to 
its opposite position, whereby the previous 
effect is gradually and smoothly merged into 
the succeeding effect, and such preselective 
action may be repeated at will. Moreover, 
the transformation as regards each circuit is 
continuous throughout the range of move 
ment of said handle and of the sliders oper 
ated thereby, whether the resultant change in 
impressed voltage be small or great, whereas 
the illumination effect of any circuit or cir 
cuits may be maintained substantially un 
changed during such movement of said han 
dle. Again it is observed that one or more 
circuits of lamps may be brightened with 
concurrent dimming of another circuit or 
circuits. 
The aforementioned special arrangement 

of the control connections for windings 11 
and 12 comprises, as illustrated, utilization of 
a common line connected resistor element 26 
for both of said windings, an arrangement 
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which in certain cases is entirely permissible 
or even preferable. 
Also auxiliary or transfer resistors 31 and 

32 are of special type, comprising individu 
ally plural resistors designated as a and b, 
each permanently connected terminally to but 
one of the associated sliders and its opposite 
end being open, each pair of said plural re 
sistors being arranged to be bridged by a 
single or common cooperating slider. Fur 
ther the arrangement is such that for either 
extreme position of said common slider, cir 
cuit through its associated plural resistors is 
interrupted. This arrangement thus pro 
vides for material conservation of electrical 
energy and also enables use of intermittent 
duty rather than continuous duty resistors. 
Further, such arrangement, whereby the 
aforementioned inactive slider is actually out 
of circuit while in such condition, serves to 
relieve the main resistor of influence result 
ing from movement of such inactive slider 
with reference thereto. Obviously, individ 
ual line connected resistor elements for wind 
ings 11 and 12 may be employed if desired. 

Referring now to Fig. 2 of the drawing, the 
same illustrates an extension of the control 
system aforedescribed, whereby preselection 
of a multiplicity of changes or effects together 
with enactment thereof in a predetermined 
order or at will is enabled. For purposes of 
simplicity the illustration includes apparatus 
for control of a single lamp circuit or other 
circuit, but the same may be duplicated for 
co-ordinated control of any desired number 
of circuits. 
In said figure a main resistor 33 is connected 

across the D. C. or low frequency supply lines 
after the manner of resistors 13, 14 and 26 
of Fig. 1 and is provided with a number of 
sliders 34 equal to the number of changes or 
effects which it is desired to preset at any 
given time during inactivity of the device 
or one more than the number which may be 
preset while the device is active. Said slid 
ers 34 are designated by auxiliary reference 
letters a to f. , 
The winding or equivalent device 35 whose 

electrical condition is to be directly con 
trolled is terminally connected to one of said 
supply lines, its opposite end being connected 
with a slider 36 adapted to cooperate with a 
second or transfer resistor 37 in the manner 
aforedescribed, said resistor being prefer 
ably of the plural or normally deemergized 
type described. The respective terminals of 
said resistor 37 are adapted to be connected 
with individual sliders 34 by means of 
switches 38 to 38 which are operable, for ex 
ample, by means of individual cams, which 
may be driven in synchronism as shown, said 
cams being set to effect closure of said 
Stitches in sequence as indicated by their re 
speciive auxiliary reference letters such that 
no two of said switches associated with the 

3 

same terminal of the transfer resistor 37 shall 
become closed concurrently, at least one of 
said switches, however, being preferably 
Etained closed during the transfer pe 
TiOC. . 
Slider 36 may also be conveniently ar 

ranged for actuation in coordination with 
that of said switches, as by means of the cam 
device 36 to be operated at a speed suitably 
proportional to that of the switch camshaft, 
and SO designed as to provide the desired 
character of operation of said slider. In the 
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illustrated embodiment the coordination pro 
vided is such that no commutation of switches 
38 is permitted during movement of slider 80 
86 between extreme positions, whereas during 
each portion of the cycle wherein said slider 
Occupies an extreme position one of said 
switches is opened and another switch asso 
ciated with the same terminal of transfer re 
sistor 87 is closed, a third switch associated 
with the opposite terminal of said transfer 
resistor being maintained closed. 
From the aforedescribed arrangement and 

cooperation it results that at any time when 
slider 36 is in an extreme position only one of 
the sliders 34 is active, all other of said slid 
ers being available for preselection purposes. 
The number of preselections provided is 

thus determined by the number of sliders 34 
coacting with resistor 33, each being pro 
vided with an individual switch, whereas the 
number thereof may be increased practically 
at Will to afford a desired number of prese 
lections. Obviously if desired the switches 
38 may be replaced by drum controller seg 
ments or other equivalent devices, 
Said can shafts may conveniently be power 

operated jointly as by the reversible and 
speed variable motor 39 illustrated. Also if 
desired the driving shafts for the groups of 
switches 38,389 and 38, and 38, 38 and 38', 
respectively, may be released from their com 
mon operating means, said shafts being there 
after operable independently as by the han 
dles shown, but each to be operated preferably 
only while the auxiliary slider 36 occupics 
an extreme position such as to render the 
switches and sliders associated with that par 
ticular shaft temporarily inactive. This ar 
rangement provides for closure of said 

85 

9 

95 

Os 

s 

Switches and consequent enactment of the sev 
eral preselected effects in any desired se 
quence. Clutches 40 and 41 provide for so 
releasing said shafts, said clutches being pro 
vided individually with pins and sockets or 
equivalent means insuring against recou 
pling of the shafts to thair colmon drive ex 

13t 

cept in a relation suitable for joint operation 
of the shafts and their associated parts. 

Again, obviously, the several switches may 
be arranged for voluntary operation singly 
if desired. 
Now considering Fig. 3 of the drawing, the 

same illustrates a further slight modification 

2. 
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of the control systems of Figs. 1 and 2, where 
in an auto transformer coil 33 is substituted 
for the resistor element 33 of the preceding 
figure, said coil having suitable sliders 42, 43 
or equivalent devices for connecting select 
able portions thereof across supplyines L3 
L', the same being in this instance assumed 
to supply alternating current of lower fre 
quency than that of the associated lamp cir 
cuit. 
Also in this construction a special type of 

transfer resistor 44, particularly adapted to 
continuous rotatory motion of its cooperat 
ing slider 45 is provided. Said resistor may 
comprise concentric annular resistor elements 
44' and 44 as shown having spaced taps to 
be electrically connected with the respective 
sliders 46, 46, 46 and 46 as shown, and also 
having intermediate insulated sections, the 
taps and insulated sections of one resistor 
being angularly displaced with reference to 
those of the other. Slider 45 having the con 
trol winding terminal electrically connected 
thereto is adapted to rotate and sweep over 
said resistors jointly whereby with the num 
ber and arrangement of taps and insulated 
sections shown the effect is that of four se 

- ries related resistor elements each similar in 
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function to the corresponding resistor ele 
ment 37 of Fig. 2. 

Said slider 45 may be preferably power 
driven as by a reversible and speed variable 
motor 39 similar to that illustrated in Fig. 
2, the drive being effected through suitable 
reduction gearing. . 

Control apparatus similar to the foregoing 
may be provided for each winding circuit or 
other circuit to be controlled, such apparatus to be operated or driven either jointly or in 
dividually and either in step or out of step 
as desired. Also it is apparent that if de 
sired a plurality of relatively insulated slid 
ers similar to slider 45, and each connected 
in an individual circuit to be controlled, may 
be driven jointly about and with reference 
to a compound transfer resistor similar to 
that indicated at 44, whereby the latter may 
be adapted to act with reference to several 
circuits concurrently, in such case the several 
sliders 45 being insulated from one another 
and so spaced angularly as to prevent more 
than one slider from engaging the same re 
sistor unit at one time. 
The operation of the construction last de 

scribed as well as numerous advantages there 
of will be apparent from the foregoing. 
However, it may be observed that the use 
in this construction of an auto transformer 
or its equivalent, which feature may also 
be employed in the other described construc 
tion if desired, enables subjection of the ter 
minals of the transfer resistor to a broadened 
range of values of potential derived from 
but not limited by the source potential. 
The foregoing are merely exemplary of 
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ways in which associated resistors connected 
across the line and in cascade relation may be 
utilized for affording smooth and continuous 
variations in electrical condition of a plural 
ity or multiplicity of circuits which may in 
clude amplifier control or generator circuits 
for ultimate regulation of lamps or other 
electrical energy consuming devices, while 
maintaining substantial proportionality of 
the values of corresponding electrical condi 
tions of the several circuits, such variations 
to be positive, neutral or negative at will 
and to be capable of practically unlimited 
preselection: 
What we claim as new and desire to se 

cure by Letters Patent is:- 
1. In apparatus for controlling an elec 

trical condition of a circuit having a connec 
tion with a source of constant potential, the 
combination with an individual resistor for 
Said circuit and means for subjecting the re 
spective terminals of the former to selectable 
values of potential derived from said source, 
of associated means for subjecting said cir. 
cuit to the effect of such potential values 
modified by a selectable ohmic value of the 
resistance of said resistor. 

2. In apparatus for controlling an electri 
cal condition of a circuit having a connec 
tion with a source of constant potential, the 
combination with an individual resistor for 
said circuit and means for subjecting the re 
Spective terminals of the former to selectable 
values of potential derived from such source, 
of associated means for subjecting said cir. 
cuit to potential conditions which are the 
effect of such selected values modified by se 
lectable values of the resistance of i. Te 
sistor. . 

3. In apparatus for controlling an electri 
cal condition of a circuit having a connec 
tion with a source of constant potential, the 
combination with an individual resistor for 
said circuit and means for connecting the ter 
minals of the former with said source, said means including means for subjecting said 
resistor to selectable values of potential, of 

80 
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associated means for subjecting said circuit 
to potential conditions which are the effect 
of the selected potential values modified by 
selectable values of the resistance of said re 
sistor. 

4. In apparatus for controlling an elec 
trical condition of a circuit having a connec 
tion with a source of constant potential, the 
combination with a resistor and means for 
including selectable portions thereof in said 
circuit, of associated means for subjecting 
said resistor to selectable values of potential, 
said latter means comprising a resistor con 
nected across said source and means coop 
erating therewith for connecting the respec 
tive terminals of said first mentioned re 
sistor with selectable points of said second 
resistor. i 
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5. In apparatus for controlling the elec: 
trical conditions of a plurality of associated 
circuits jointly, each of said circuits having 
a connection with a source of constant p0 
tential, the combination with individual re 
sistors for said circuits and means for in 
cluding different portions of each in circuit, 
of associated means, comprising a resistor 
connected across said source and independ 
ently movable means to cooperate therewith 
for subjecting each of said first mentioned 
resistors to selectable values of potential, and 
joint control means for said circuits compris 

5 

90 

5 

30 

35 

ing means for varying simultaneously and 
similarly the value of said first mentioned 
resistors included in circuit. 

6. In apparatus for controlling an electri 
cal condition of a circuit to be supplied from 
a suitable source and having a terminal con 
nected with said source, the combination with 
a plurality of resistors to be included in Said 
circuit, of means for connecting said resistors 
with said source in cascaded across the line. 
relation, and means for including selectable 
portions of said resistors in said circuit. 

7. Combined control apparatus, compris 
ing means for providing a circuit across Sup 
ply lines of opposite polarity, means for in 
pressing upon said circuit a selectable value 
of the line potential, means for preselecting 
a different value of such potential to be im 
pressed upon said circuit and means for vary 
ing the circuit impressed potential from the 
former to the latter value in increments each 
substantially proportional to the difference 
of said values. 

8. In apparatus for control of an electrical 
condition of a circuit to be supplied from a 
suitable source, the combination with means 
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for preselecting values of potential to be im 
pressed sequentially upon said circuit of 
means for varying the circuit impressed po 
tential between selected values thereof in 
regular increments substantially proportional 
to the difference in said values. 

9. In apparatus for control of an electrical 
condition of a circuit to be supplied from a 
suitable source, the combination with means 
for preselecting values of potentiai to be in 
pressed sequentially upon said circuit, of 
means for varying the circuit impressed po 
tential between selected values thereof in in 
crements substantially proportional to the 
difference in said values, said last mentioned 
means comprising a contacting element to be 
moved continuously between predetermined 
limiting positions. 

10... inapparatus for control of en electrical 
condition of a circuit to be supplied from a 
suitable source, the combination with means 
for preselecting values of potential to be in 
pressed sequentially upon said circuit, said 
means comprising a resistor connected across 
said source and a plurality of contactors to 
be connected individually with selectable 

points of said resistor, of means for varying 
the circuit impressed potential between the 
values so selected in increments substantially 
proportional to the difference in said values. 

11. In apparatus for potential control of 
a circuit to be supplied from a suitable source, 
the combination with means for preselecting 
values of potential to be impressed sequen 
tially upon said circuit, said means compris 
ing a resistor connected across said source and 
a plurality of contactors to be connected indi 
vidually with selectable points of said re 
sistor, of means for varying the circuit im 
pressed potentially between values so se 
lected in increments substantially propor 
tional to the difference in said values, said 
last mentioned means comprising a contact 
ing element to be moved continuously be 
tween predetermined limiting positions. 

12. In apparatus for potential control of 
a circuit to be supplied from a suitable 
Source, the combination with means for pre 
Selecting values of potential to be impressed 
Sequentially upon said circuit, of potential 
control means comprising a contactor to be 
moved continuously between predetermined 
limiting positions and adapted when so 
moved to vary the circuit impressed potential 
continuously between values so selected in 
increments substantially proportional to the 
difference between such values. 8. 

18. In apparatus for joint potential con 
trol of a plurality of circuits each to be sup 
plied from a suitable source, the combination 
with means for preselecting values of poten 
tial to be impressed sequentially upon the 
individual circuits, of 
means comprising individual resistors for 
the circuits and individual cooperating con 
tactors to be moved jointly and continuously 
between predetermined limiting positions 
and adapted when so moved to vary jointly 
and continuously the potentials impressed 
upon the several circuits between values so 
selected, in increments substantially propor 
tional to the difference between such con 
secutively impressed values. 

14. In apparatus for potential control of 
a plurality of circuits, each to be supplied 
from a suitable source, the combination with 
means for preselecting substantially without 
influence upon the existing potential of a 
given circuit a multiplicity of values of po 
tential to be subsequently impressed thereon, 
of means for shifting from any impressed 
values to any selected values of potential of 
the several circuits simultaneously and in 
increments substantially proportional to the 
value of the total change so effected in each 
circuit. - 

15, The method of controlling an elec 
trical condition of a circuit to be supplied 
from a suitable source, which comprises pre 
selecting values of potential to be applied 
sequentially to said circuit and impressing 

potential control 
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such potential conditions upon the circuit 
singly, shifting from an impressed to a se 
lected value of potential of the circuit Smooth 
ly and in increments substantially propor 
tional to the total resultant change in circuit 
impressed potential. 

16. The method of controlling an electrical 
condition of a circuit to be supplied from a 
suitable source, which comprises preselecting 
values of potential to be applied sequentially 
to said circuit and impressing such potential 
conditions upon the circuit singly, shifting 
from an impressed to a selected value of po 
tential of the circuit Smoothly and at a con 
trollable rate, in increments substantially 
proportional to the total resultant change in 
circuit impressed potential. 

17. The method of controlling correspond 
ing electrical conditions of a plurality of as 
sociated circuits each to be supplied from a 
suitable source, which comprises preselecting 
for each circuit values of potential to be im 
pressed thereon sequentially, and simultane 
ously varying the potentials of the circuits 
each from an impressed to a selected value, in 
increments substantially proportionai to the 
total resultant change in impressed poten 
tial thereof. 

18. In apparatus for controlling an electri 
cal condition of a circuit to be supplied from 
a suitable source, the combination with a plu 
rality of resistors, of means for connecting 
said resistors in cascaded across the line rela 
tion suitable for energization by potential 
derived from said source, certain of said re 
sistors comprising electrically distinct re 
sistor elements, and associated means com 
prising a bridging element and means for 
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effecting relative movement of said bridging 
element and said resistor elements jointly 
for including selectable values of said latter 
mentioned resistol elements in said circuit. 

19. In apparatus for controlling an elec 
trical condition of a circuit to be supplied 
from a suitable source, the combination with 
a plurality of resistors, of means for connect 
ing said resistors in cascaded across the line 
relation suitable for energization by poten 
tial derived from said source, certain of said 
resistors comprising electrically distinct re 
sistor elements, and associated means com 
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prising a bridging element and means for 
effecting relative movement of said bridging 
element and said resistor elements jointly to 
intermediate positions for including select 
able values of said latter mentioned resistor 
elements in said circuit and to an extreme 
position for deenergization of a portion of 
said resistor elements. 

:20, in apparatus for controlling an elec 
trical condition of a circuit to be supplied 
from a suitable source, the combination with 
a plurality of resistors, of means for connect 
ing said resistors in cascaded across the line 
relation suitable for energization by potential 
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derived from said source, certain of said re 
sistors comprising electrically distinct resis 
tor elements and associated means comprising 
a bridging element and means for effecting 
relative movement of said bridging element 7 
and said resistor elements jointly to interme 
diate positions for including selectable values 
of said latter mentioned resistor elements in 
said circuit and to opposite extreme positions 
for deemergization of portions of said re 
sistor elements selectively. 

21. In apparatus for controlling an elec 
trical condition of a circuit to be supplied 
from a suitable source, the combination with 
a plurality of resistors, of means for connect 
E. said resistors in cascaded across the line 
relation suitable for energization by poten 
tial derived from said source, certain of said 
resistors comprising electrically distinct re 
sistor elements, and associated means com 
prising a bridging element and means for 
effecting relative movement of said bridging 
element and said resistor elements jointly to 
intermediate positions for including select 
able values of said latter mentioned resistor 
elements in said circuit and to opposite ex 
treme positions for deenergization of portions 
of said resistor elements selectively and for 
excluding said resistor elements from said 
circuit. 

22. In apparatus for controlling an elec 
trical condition of a circuit to be supplied 
from a suitable source, the combination with 
a resistor to be energized by potential de 
rived from said source, of means providing 
a continuous sequence of series related resist 
ance devices, each comprising electrically dis 
tinct resistor elements having each a termi 
nai to be connected with selectable portions 
of said first mentioned resistor, and relative 
S. movable bridging means for said resistor 
elements for connecting selectable values of 
each of said resistance devices sequentially 
and cyclicly in said circuit. 

23. In control apparatus for dimmers and 
the like having a multiplicity of separately 
controllable lamp circuits and each circuit 
having an associated control circuit for pro 
viding amplified control of an electrical con 
dition thereof, the combination with indi 
vidual control means for said second men 
tioned circuits comprising resistors to be con 
nected in cascaded across the line relation 
with a suitabie source and with said control 
circuits, means for selecting the value of the 
Source derived potential impressed upon cer 
tain of said resistors, and means for varying 
jointly the values of said resistors included 
respectively in the several circuits. 

24. In control apparatus for dimmers and 
the like having a multiplicity of separately 
controllable lamp circuits and each circuit 
having an associated control circuit for pro 
viding amplified control of an electrical con 
dition thereof, the combination with indi 
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vidual control means for said second men 
tioned circuits comprising resistors to be con 
nected in cascaded across the line relation 
with a suitable source and with said con 
trol circuits, means for selecting the value of 
the source derived potential impressed upon 
certain of said resistors said means including 
means to impress upon the resistors a poten 

tial higher than that of said source, and 
means for varying jointly the values of said 10 
resistors included respectively in the several 
circuits. ar ( . 
In witness whereof we have hereunto sub 

scribed our names. 
RICHARD B. HUNTER. 
CLARENCE T. EVANS. 


