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1 Clalm

My 1nvent10n relates to electnc c1rcu1ts, and
has among its objects and advantages the provi-
sion ‘of ‘an improved dimmer circuit partlcularly
adapted to systéms for ‘controlling the current in

5 theatre lighting circuits, flood lighting and the
like.

In connection with sw1tchb0ards, particularly

in theatre lighting circuits and the like, it.is com-’

mon practice to permanently connect a voltage
10 control apparatus with each  circuit in the
switchboard. The cost of each such control ap-
paratus far exceeds the cost of each circuit, and
it is rarely. that the voltage control apparafus

of more than a mlnorlty of the circuits is being.

15 operated at a given time. Only a comparatively
few of the. load cirecuits, -after the dimming
process, are left with their voltages at anything
other than zero or normally full voltage; --

Tt will thus be seen -that any sw1tchboald‘

wherein ‘each circuit . is connected permanently

2 to a dimmer which will affect that circuit and

-

none other, the ratio of the number of hours"

any one dimmer is used to the number of hours

the switchboard is used constitutes a.small frac-
25 tion of the total time involved.  Therefore, the
dimmer facilities, which constitute a most. ex-
pensive part of the switchboard .;tructule, lie
idle a great majority of the time.

Accordingly, an object of my invention is to
provide a system wherein one dimmer may be
transferred to any. one of a number of load cir-
cuits when the voltage in that circuit is zero
or full.

Tt is important that the dimmer. facilities be
so devised as to be insertable in or removable
from a load circuit without affecting the lamps
connected with that circuit. If thelamps in the

3

o

circuit are *“full on,” it must be possible to insert.

a dimmer into the circuif preparatory to.“dim-
ming down’ without causing the lamps to blmk—
that is, to go off, or change intensity for even

the smallest instant. Similarly, if the lamps in.

the load circuit are “full off,” it must be possible

to plug in the dimmer without causing blinking.

45 This also holds true in connection with removal
of the dimmers from the circuits. My circuit

is so designed as-to fulfill these requirements. .
" More specifically, I make use of an a,uto—tra,ns—
. former dimmer circuit which may be plugged into
50 any one of ‘the load circuits incorporated in the
switchboard.” The auto-transformer  dimmer is
rated at a maximum load capacity, and any load
which is of a wattage not over the rated capacily
may be used with it. " In connection with resist-

“ ance dumners, such dimmers are rated for a cer-
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tain wattage load If the resistance dimmer is
used with any lesser or greater load, the result
is that either. the dirnmer burns out, or the load
does hot dim completely or satisfactorily. For
instance, if’ the resistance dimmer is rated at 5
2,000 watts, only a’ load of 2,000 waits may be
fully controlled by it.. The steps of voltage
change in - fthe: ‘auto-transformer - diramer are
practically nil; so that when the dimmer is used
to .control 1ncandescent lamps; each of the steps 10
composing any individual voltage change resuli-
ing from adjustment of the dimmer is indiscern-
ible to the eye-as. a step This is not. true of a

-resistance dimmer wherein the step is undesir-

ably dlscermble 15
A further object is to provide a 'system of the
type described in which the circuit facilities are
exceedingly simple 'in then constmctlon ar-
rangement and operatlon S

In the accompanying drawing: . = 20
Figure 1 is'a fragmentary view of a switch-
board 111ustra.t1ng my 1nvent1on apphed thel eto,
and

Figure 2is'a diagrammatic view of - two of the
swﬂ:chboard circuits and the dimmer c1rcu1t 25
tapped into one of the circuits.

In the embodlment selected to: illustrate my
invention, I make use of & switchboard 8 which
may be wired: to provide a plurality of identical -
circuits 12 and 4. Circuits i2 and 18 ‘are ‘iden- 39
tical in constructlon and opération so that the
descrlptlon of one will apply to both. Line wire -

6 compnses the “hot” wire, whlle line wire 18
comprises the “neutral wire.’ For the sake of
convenience, | the descrxptlon Wﬂl be dn ected 35
largely to circuit 4.

A wire'20, connects the wire I8 w1th ‘the termi-
nal 22 of ‘a load receptacie 24. The other termi-
nal 26 of the load receptacle is connected with
the terminal 28 of a  double-throw- switch 28.

Switch 30 comprises blades §2 and 24 intercon-. 40
nected by an insulated link 26. Blade 32 is
electrlcally connected with the terminal 28 and -
is arranged to'be moved into conducting -rela-
tion with the terminal 38 of the switch 26, which. 5

terminal is connected with the wire {8 through
the medium of a wire 40. Blade 34 may be
moved into conductmd relation with a terminal
22" associated: Wlth 4 wire 44, and the blade is
electrically . related to. a terminal 48 connected 50
with a 'wire 18 connected to the wire 186, as at 58.
Load wires.52 and 84 terminate in prongs 56
and 58 carried by a plug 69. Prongs 58 and 58
are adapted to be ‘moved into conducting rela-

. tion with the termma,ls 22 and 26, respectively. g5
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Thus the circuit may be closed through the load
62 by moving the blade 32 into conducting rela~
tion with the terminal 38.

Wire 44 is connected with the terminal 64 of a
dimmer receptacle 66. The wire 68 connects the
terminal 28 of the switch 30 with the terminal
26 of the load receptacle 24. ‘Terminal 70 of the
dimmer receptacle 66 is connected with the wire
68 through the -medium of a wire 72. According
to Fig. 2, my dimmer circuit 14 comprises a wire
18 connected with.the prong: 78 of the plug 80,
which prong is arranged to be moved into elec-

trical relation with the terminal 64 of the dimmer }

receptacle 86. - The opposite end of the wire

.16 is connected at 82 with a coil 84 of an-auto- -

transformer dimmer 86. Wire 18 is connected

with the coil 84 at 88, while the prong 9@ asso-
ciated with the dimmer plug. 80 is electrically.

connected at 92 with a sliding tap 94 through
the medium of a wire 95. Rotation of the sliding
tap may be made through the medium of a
knob 87,

Coil 84 comprises wire wound in the form of a
helix so as to set up, when current passes through
it, an electromagnetic impedance to that current,
such that the voltage potential from “full,” at
the point 82, gradually drops to zero, at the point
83. The sliding tap 84 is so arranged as to make
contact with the coil 84 at any of ‘a large number
of closely spaced points. Thus the potential at
any point In the coil may be tapped through the
medium of the sliding tap. .

Switch 38, when positioned. as. illustrated in
circuit {4, may be said to be in the dimmer po-
sition, while switch 30, as illustrated. in the eir-
cuit {2, may be said to be in the load: position,
With the switch 30 adjusted according to. the
circuit 12, there is a full potential of 110 volts
across the load 62, but when positioned according
to the circuit 14, there is a, potential .of zero across
the load. The auto-transformer dimmer 86 in-
cludes a dial 96 having graduations 98 reading
from zero to one hundred. Knob 87 carries a
pointer 186 which. determines the position of the
slider 84 on the coil 84, ) :

With the switch 30 in.its dimmer position and
the plug 88 connected with the receptacle 66,
assuming that the slider 94 is in.its zero position,
the circuit through the load. is broken: .In. other
words, we may trace the incomplete circuit as
follows: from wire 16 to. wire 20, terminal 22,
brong 56, wire 52, load. 62, wire 54, prong 58,
terminal 26, wire 68, terminal 10, wire 95, slider
94, zero connection 82, wire 16, prong 18, wire 44,
terminal 42, blade 34; terminal 46 and wire 48
connected with the wire 18, It will thus be seen
that the load is fully off. In turning the slider
84 to the other end of the coil 84, the circuit is
traced as follows: from wire 16 to wire 20, termi-
nal 22, prong 56, wire 52, load 82, wire 54, prong
88, terminal 26, wire 68, terminal 79, prong 90,
wire 85, slider 84 and back to the wire I8. Thus
the circuit through the load will be closed. .

Neutral wire {8 is connected with one end of
the coil 84, while the opposite end of the coil is
connected with the hot wire 16 as follows: wire
48, terminal 46, blade 34, terminal 42, wire 44,
terminal 64, prong 78 and wire 16 leading to the
connection 82 with the coil. Tracing the circuit
from connection 82 through wire 16, prong 18,
terminal 84, wire 44, terminal 42, blade 34, termi-
nal 46, wire 48, wire 28, terminal 22, prong 56 to
wire 52, we find that one end of the coil is con-
hected with one side of the load. Tracing from
connection 92 through wire 95, prong 99, terminal

- circuit 14, 'In

2,200,682 ; .
10, wire 12, wire 68, terminal 28, prong 58 and

to wire 54, we find that the other end of the
load is connected with the slider 94. Thus the
four connections necessary to the proper opera-
tion of the auto-transformer dimmer are estab-
lished. Therefore, as the slider 94 is turned from
its zero position to its full on position, the load
will be gradually “dimmed up” from full off to
full on. :

Similarly, we may turn the slider from its full
on position to its zero position for gradually
“dimming out” the load. Slider 94 may be ad-
Jjusted to any one of many positions for “dimming
up” or “dimming out” the load circuit in variable
degrees. Switch 30 may be adjusted to its load
position, - during which  adjustment there is a

moment when both terminals 38 and 42 are com-
- Pletely. disconnected from their respective blades

32 and 34. For the sake of illustration, let us
assume that the slider 94 is in its full on position,
With both terminals 38 and 42 momentarily dis-
connected from their respective switch blades,
the circuit may be traced as follows: from wire
{§ through wire 28, terminal 22, prong 56, wire
52, load 62, wire 54, prong 38; terminal 28, wire
68 wire 72, terminal 70, prong 80, wire 85, slider
94 and back through i8. Thus the circuit will
remain closed notwithstanding the open position
of the switch 30, With the blade 32 contacting
the terminal 38 the terminal 42 is disconnected

<t
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from the circuit. Thus the dimmer plug 88 may -

be removed 2nd the circuit through the load will
he complete. - The dimimer plug 86 may be dis-
connected with no consequent blinking in the

load. circuit:. The same may be said of my cir-

35

cuit when disconnecting the dimmer plug 88 with ~

the slider 84 in its zero position. It if is desired
to.leave the load either full on or full off upon
inserting or removing the dimmer plug, the slider
must be adjusted to its proper on or off position.

40

With. the switch 36 in the dimmer position and - -

the plug 88 connected with the receptacle 68, the
load will correspond to whatever point is indi-
cated by the graduations 98 which determine the
location of the slider, '

Briefly stated, the geheral operation may he ©
stated as.follows: to.turn the load full on, the

switch 30 is thrown to its load bosition. In turn-
ing the load fully off, the switch is thrown to the
dimmer position, i. €., the position illustrated in
dimming the load up-gradually o
full on, the plug 8§ is connected with the recep-
tacle 68 with the switch 38 in its dimmer position.
The slider 94 is then turned to its.full on position.
To leave the load fully on and disconnect the

dimmer for other burposes, the .switch 38 is

thrown to its load position’ and the vlug §2 re-
moved. In dimming the load down. gradually to
full off, the plug 89 is connected with the recep-
tacle. 66, the switch 38 moved to its dimmer posi-
tion and the slider 94
Thus the load may be left fully off at this time
by merely removing the plug 88. To dim the load
gradually up to seventy-five per cent, as an ex-
ample, the plug 80 is connected. with the recep-

4b
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turned to its zero position. . .

85

tacle 66 with the switch 28 in its dimmer position -

and the slider 94 adjusted to the graduation indi-
cating seventy-five per cent delivery,

Receptacle 66 is of the two-pole polarized type,
while the plug 80 is aiso polarized, The plug 89
can be connected with the receptacle 86 in one
way only. With the plug §8 disconnected, the
brongs of the plug cannot lead anywhere but to

the neutral wire i8. When the cirenit is installed

in a switchboard, the only exposed carriers of cur-
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rent are these, which are dead at all times at
which they are exposed. Thus the dirnmer circuit
may be manipulated with complete safety.

Without further elaboration, the foregoing will

so fully illustrate my invention that others may,
by applying current knowledge, readily adapt the
same for use under various. conditions of service.

I claim: ‘ :

In a lighting control system, first and second
line wires, a plurality of load circuits each having
a third wire connected with said first ‘line wire
and a fourth wire connected with said second
line wire, a switch in each of said fourth wires for
electrically connecting and disconnecting - that
load circuit with respect to said line wires, first

'-and second ‘terminals associated with each of said

load circuits, the first terminals being electrically

connected with their respective fourth wires, fifth..

3

wires connecting said second terminals with said
first line wire, a swich in each of said fifth wires
for epening and closing that wire with respect to .
said' first line wire, each switch in said fourth

wires being operatively connected with the switch 5

in said fifth wire of that load cireuit in such man-
ner as to break the fourth wire when said fifth
wire is closed and vice versa, a dimmer circuit in-
cluding an auto-transformer having a wired con-

nection with said second wire, third and fourth 10

terminals, a' wire connecting the third terminal
with the wiper element of said auto-transformer,
a wire connecting the auto-transformer with said
fourth terminal, and said third and fourth termi- - -
hals being adapted for selective connection with 15
said first' and second terminals of each load cir-
cuit, for. controlling the light intensity thereof.
PHILIP J, RUNKEL.




