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To &l whom i may concern:

- Be 1t known that I, Cuaries Taomas
WADDELL, & citizen of the United States, re-
siding 2% Birmingham, in the county of Jei-
terson and State of Alabama, havs invented
new and useiul Improvements in Hlectrical
Switchboards for Theaters, of which the fol-
lowing 1s & specification. -

- by invention relates to an electric switeh
board for providing in a novel and rapid
meonner various electric lighting sffects for
theatrical stages by means of different col-
ored ncandescent lamps which are dispesed

in banks and connected up in & compara-

i

tively sxmpie manner to the switch board.
1t 1s my purpose to produce a very simple
switch board which may be a one or two pole
coard, as desired, and which is capable of
peing eesily manipulated—+to-produce either
sne dissolving or blending of colors or the
instantaneous trensition from one ¢olor to

apother, & minimum number of dimmers pe-

ing required for this purpcse end the connec-

mhfu

oil the lights from the dimmers and switches
of one part of the board while setting the

switches and dimmers of the other pari of

the board to produce any desired light effect

wihen the lamps are cut into their control.
One unportant feature of my invention is

the improved operating meéchanism for the

dimmers and the manner in which they are

connected up with the color switches. The
chiei advantage of this part of my invention
consisiing 1n the provision of two independ-
ently controllable dimmers or banks of dim-
mers-capable of acting in opposition on the
spne pank or benks of lights. As a pre-
terred congiruction I arrange the operating
mechanism of the two banks of dimmers so
that tieir controlling handies may be moved
togsther in the same direction with reverse

-afiects in'the two banks 7. e., as one bank of

dimmers ¢uts resistance into their circuits,
the other bank cuts resistance out of their

cipeuits, end vice versa. This is designed to
facilitate the manipulation of the dimmers to

produce the blending of colors.

.- -'.-L.':';'z
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My invention further comprises other

3 -novel congtruction and arrengement of parts, .

~ which for the sake of illustration, { have

“snown in the accompanying drawings. em-
~ bodied in o single pole 110 wolt switch board-
controling two separate banks of three color:

tions being such that it is possible to control

1t

| showing the several switches and the con-
| trolling mechanism for the dimmers. Fig. 2,
s & perspective side view of the lower por
tion of the panel indicating the dimmer oper-
ating mechanism in different positlon from
that shown in Fig. 1. -Fig. 3, is a diagram-
matic view of the circuits, the dimmers occu-
pying the position shown in Fig. 2.

Similar reference charactersrefer to similar
paris throughout. the drawings.

The current enters the switch panel 1 by
2 wire 2 and, under the control of the left
nand side of the two point master switch 3,
1s conducted by & wire 4 t0 a switeh 5. The
right hand side of the main switch 3 is con-
nected to the main wire 6 and when closed,

with one side of ail the incandescent lamps.
The switch 5 when closed gives current %o
- master color switches 8 and 9, which control
the right and left hand banks of the color
switches. From the switch 8 when closed,
the current flows by a wire 10 to dimmers 11
and 12, the wire 10 branching to each dim-
- mer and belng connected to its respective
contact arm 13. In a similar manner the
switen 9 gives current by a wire 14 tc the
contact arms 13 of dimmers 15 and 186
These dimmers comprise 2 plurality of re-
- gistance colls (not shown), which are sever-
ally connected to plates 17 of the commuta-
tor over which the contact arms 13 move.

Fig. 2, adapted to mesh with the teeth of a
rack bar 19 which projects through an open-
ing 20 in the panel, being supported af its
inner end so as to slide in a hanger 21 fixed
to the dimmer. As the rack bars are moved
in or out, the contact arms 13 are moved
over the commutators and aet to eut resist-
ance 1mto or out of the circuits which lead
irom these dimmers to the color switches as
will now be described. '_ |
Hrom the dimmers 11 and 12, the curren
dows by wires 22 and 23 to the three poin

b
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stituting theright hand bankof colorswitches.
' In & similar manner the dimmers 15 and 18
are coanected by wires 26 and 27 to the thres
point color switches 28 and 29; constituting
the left hand bank of color switches. The
switches 5, 8 and 9 are single point switches

illustrated the switch arms are similar in
construetion and are each pivgted between

Figure 1, is a {ront view of & switch panel | studs 30, integral with o contact post 31,

connects said wire with a wire 7 in cireuit

and may be of any desired construction. As

60

65

70

75

32

Hach contact arm 1s fixed to a gear wheel 18,
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color switches 24 and 25, respeciively, con-
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which passes through the panel 1. These
switch arms engage contact clips 32 which
pass through the panel to which they are
connected, the several clips and contact
posts being connected at the rear of the

panel to their respective wires, as shown in

Fig. 3. In the case of the three point color
switches, the several switch arms are pivot-
ally connected to swivel blocks 33 which are
rotatably mounted in the switch panel and
connected behind the panel to the several

- wires 22, 23,26 and 27. Each of these color
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switches is adapted to co-act with three con-
tact clips similar to 32, which are connected
to different colored lamps of the bank of
lights adapted to be controlled by that par-
ticular color switeh.

I have 1llustrated my invention in connec-
tlon with two banks of lights A and C, which
may be the proscenium and the foot lights,

respectively, or the lights in any other part
- of the stage.

Kach bank of lights, as illus-

trated, comprises three groups of color
iamps, preferably, red, white and blue and
designated by the reference letters R, W and
B, respectively. Kach group of lights may
comprise any desired number of %&mps of
any desired colors, all of which are corinected
at one side to the wire 7. At the other side

the group of red lamps R, of the bank A is

connected Dy one or more wires 34 to a fuse
block 35. The white and blue lights of that |

pank are connected by wires 36 and 37 to
similar fuse blocks 35.. Fuses 38 connect
these blocks with wires 39, 40 and 41, each
receiving current from the two lower color
switches 24 and 28 in the following manner.
The wire 3¢ 1n circuit with lamps R, is con-

mnected to the contact clips 287 and 247, the

wire 40 in circuit with lamps W, is connected
to the switch clips 287 and 24¥; and the wire

41 1n circuit with lamps B, is connected to

the switch clips 28° and 24, The red,
white and blue lamps of the bank of lights
C are similarly connected by wires 42, 43 and
44 to the fuse blocks 35 and through the
fuses 38, respectively receive current through
wires 45, 46 and 47. The wire 45 connects
with clips 25 and 29 of the upper color
switches; the wire 43 with the clips 257 and
29v; and the wire 44 with the clips 25® and
29%. This cross connection between the cor-

responding clips of the color switches in each
bank is desirable for the purpose of reducing

the amount of wiring, but if is not essentia
to the operation of my invention and there-

 fore separate wires may lead from each color

60
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clipto a separate fuse block and be there cori-

nected in any desired manner to the lamps.
~ As thus far described current can flow to
the lamps only through the dimmer circuits.

I desire, however, to provide & means to
t the current around the dimmers to the

lamps for the purpose of..bringtl)ng them in-
stently to full candle power

y the mere

025,732

closure of ‘a switch and without disturbing
the dimmers. To this end I connect all the

hights of a given color to a color shunt switch

which receives current from the main cir-
cuit, prerferably from the switch 5. To
simplify wiring, I continue the wires 39 and

45, which supply current to all the red lamps,

beyond the color switches and connect them
to each side of a two point color switch 48.
In like manner the wires 40 and 46, supply-
ing current to all the white lamps, are con-~
nected to the switeh 49 and the wires 41 and
17 supplymg current to all the blue lamps
are connected to the switeh 50. These
switches 48, 49 and 50 are connected by a
wire 51 to the local master switch 5 and con-
stitute the shunt color switches which nor-
mally stand open. When the switch 5 is
closed, if the switch 48 is also closed, the
current 1s shunted by wires 51, 39 and 45
around the dimmers and all of the red lights
are thrown on at full candle power without
regard to the position of the switches 8, 9, or
the color switches. -

The mechanism which controls the dim-
mers 15 and 16, comprises two rack bars 19
which pass through openings 20 in the panel
and are swivelly connected to levers 52
mounted on a shaft 53 journaled in bearing
blocks 54 bolted or otherwise secured to
iront of the panel. The levers 52 are pro-
vided with spring pressed dogs 55 adapted
to interlock with the shaft 53 when not lifted
out of engagement with the shait by the grip
levers 552, Keved to the inner end of the

shaft 53 is the master handle 56, which turns
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the shaft and the levers 52 when the latter

are interlocked with the shaft, thus control-
ling the left hand bank of dimmers. The
rack bars for the dimmers 11 and 12 are

similarly connected to levers 57 mounted on

an independent shaft 58 preferably disposed

105

in alinement with the shaft 53 and pmvided |

with a master arm 59 disposed adjacent to
the master 56. The details of construction
of the levers 52 and 57 form no particular
part of my present invention, they being
shown for- the purpose of illustrating de-
vices by which the several dimmers may be
independently controlled by their respective
hand levers or moved in a group by master
handles 56 and 59. Other devices for pro-
viding this operation may be used. I desire,
however, to have the master handles so dis-
ﬁosed that they may be grasped with one

and and moved together. It will be noted
that the rack bars for the dimmers 15 and 16
are disposed below the gears 18, while the
rack bars for the dimmers 11 and 12 are dis-

110
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posed above the gears 18. The effect of this 125 '

1s to give the contact arms of the two banks .

o1 dimmersopgosite direction of movement
when their rack bars are moved in the same

direction. Thus, if the rack bar of the dim-

mer 15 1s moved outwardly, as in Figs. 2 and 130
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3, resistance 1s cut out of the circuit to the
wire 26, switch 28 and the white lamps of
bank A whereas, if the rack bar for the dim-
mer 11 1s moved outwardly, resistance is cut

‘into the circuit of the wire 22, switch 24 and

the blue lamps of bank A. It thus follows

that as the master handles 56 and 59 are

thrown downwardly to the position shown

1n Fig. 2, the contact arms for the dimmers

15 and 16 are moved to a position of no re-
sistance, while the arms of the dimmers 11
and 12 are moved to a position of full re-
sistance. ,

It ~1s preferable to wuse multipointed
switches, such as shown in the drawings,
sice this prevents the circuit being closed
through the dimmers on more than one
of the lighting circuits. However, other
switch means may be employed, such as are
in general use, to close the circiiits in the
manner desired.

In operation, assuming that the contact
arms of the dimmers and. their operating

mechanism are in the position shown in Figs.

2 and 3, and that all of the switches are open,
current 1s admitted to the board by closing
the main switch 3, which gives current to one
side of the lamps and to the switch 5. Upon
closing switch 5, the current flows to the
color master switches 8 and 9 and also to the
other shunt switches 48, 49 and 50. By
closing the switches 8 and 9, current flows
through the several dimmers to the color

switches 24, 25, 28 and 29. AssUming ‘that |

the color switches 28 and 29 are closed on
the clips 28" and 29¥, current will flow at full
voltage through switch 9, dimmers 15 and 16,
switches 28 and 29, and wires 40 and 43 to
the white lights in the banks A and C which
will burn at full candle power. By moving
the color switches 24 and 25 into contact
with the clips 24° and 25°, current will
tend to flow in a similar manner through the
wires 41, 47, 37 and 44 to the blue lamps in -
the banks A and C, but there being full re-

~sistance to the flow of the current at the

o)
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blue to be effected rapidly or slowl
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dimmers 11 and 12, the lamps will give no
light. By grasping the master 56 and rais-
ing it, resistance may be cut in the cireuits to
all the white lamps to dim them gradually or
by moving either lever 52, the white lamps
of etther bank may be dimmed. By ralsing
the master 59, resistance may be cut out of
all the blue lights so that they gradually
brighten to full candle power, or the biue
lights in either bank may be brightened by
the independent operation of the levers 57.
By -graspmg both masters and moving them
upwardly, all of the white lights will be

gradaally dimmed as the blue lights brighten.

This gives the desired blending of colors and
enables the transition from full white to full
as may

de_desired and without requiring tﬁe' use of

b 'one hand of the operator. To dissolve

the blue and produce a red light, the
switches 28 and 29 may be changed to clips
28" and 297, and by f::)wering the master
handles together, the blue lamps will be
dimmed as the red lamps brighten, thus pro-
ducing a gradual and even blending and dis-
solving of colors which gives the most beau-
titul effects. If it is desired to throw on the
{ull white, red or blue lights, this mav be

done without disturbing the position of the

color switches or the dimmer handles by op-
erating the proper color shunt switch 48, 49
or 50. When any full light effect is thrown
on by closing one of the shunt color switches,
the switch 8 or 9, or both of them may be
opened to cut the dimmers out of circuit and
to enable the color switches and the dimmers
to be adjusted in any desired manner to pro-
duce instantaneously a change from full
ight effect to any desired half light or dim-
ming eitect by closing the switches 8 and 9
as the color shunt switch or switches are
opened. Since two of the color switches,
under the control of independent dimmers
are adapted to supply current to the different
colored lights of each bank, it follows that
when the dimmer 11 and color switch 24 is
set for the desired light effect in the bank A,
switch 28 may be opened and the dimmer 15
set in any other position desired, after which
switch 28 may be closed or switch 9 may be

' opened and both the dimmer 15 and switch

28 set so that they may be cut into eircuit to
produce instantly any desired half light ef-
tect. -

From the above description, it will be
evident that any of the light effects now pro-
duced may be readily obtained from my im-
proved switch board and that in addition
thereto, I am enabled to simplify the manner
tor producing these effects and to produce
many additional blending and dissolving
effects which would not be possible without
a very complicated construction. It will
also be seen that my improved switch board
calls for a minimum amount of wiring.

Having thus described my invention, what
I claim as new and desire to secure by Letters
Patent, 1s:— o ; .

1. In a hghting system for stages, the com-
bination with a border light comprising vari-
colored electric lamps in separate circuits,

two mdependent multi-point switches and

circuit connections controlled thereby, each
adapted to control the distribution of current
to said several circuits, and two independ-
ently operable dimming devices which con-
trol the voltage of the current distributed by
sald switches to said circuits.

2. Inalighting system for stages, the com-
bination with a bank of incandescent electric
lamps, of a plurality of circuits which include
groups of said lamps, and two independent
controller mechanisms operating simultane-
ously on said bank of lamps, said mechanisms
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each comprising switch means to distribute

the current to sald ecireul s, and variable re-
sistance means to Increase the voltage of the

- current distributed by one of said switch
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5> switches, substantially as described.

means while decreasing the current distrib-
uted by the other of said switch means.

3. Inalighting system for stages, the com-
bination with a plurality of electric lamps ar-
ranged 1 one group and two or more lichting

circuits which include groups of said lamps,
of means to distribute and regulate the cur-
rent to said lamps, said means comprising
two switch deviees included In each of said
lighting circuits, and an independent voltage
regulating means adapted to supply currents
of different potential to said switch devices.

4. In a lighting system for stages, the com-
bination with a plurality of border lights, of
a variable resistance means included in the
main supply circuit for said lights, of two
or more color eircuits for each border light,
two or more independent switches for con-
necting one side of each of said color circuits
to sald resistance means, the other side of
sald circuits being connected to the supply
circult, and a single switch means to shunt
the current around said resistance means to
all of the corresponding color switches of all
the border Lights. |

5. In a lighting system for stages, vari-
colored electric lamps connected at one side
to the supply circuit, a separate lichting cir-
cult connected to the other side of each series
of lamps of like color, two circuits leading
from the supply circuit to switch means
adapted to connect each of said supply cir-
cults with each of the color lighting circuits,
dimmers in sald switch circuits, and separate
switches, each adapted to connect all the
ighting circuits incl%ding lamps of the same
color direct to the supply circuit., |

6. In a lighting systen: for theatrical
stages, a switch board, a plurality of lamps, a
main switch to admit current to the board
and to one side of said lamps, circuits to lead
the current from sald main switeh to a color
master switch and to a plurality of shunt
color switches, circuits including dimmers
which lead from said color master switch to a
F_lurality of color switches, and a plurality of
i

oghting circuits each connected to one side of

a group of lamps of the same color, said cir-
cults being adapted to receive current from
sald color switches and said color shunt

7. In a lighting system for theatrical
stages, a plurality of varicolored lamps, a
switch board, a main switch, two or more
master color switches, a bank of color
switches controlled by each master color

switch, a plurality of dimmers, and a plu-

rality of highting circuits each connected to a
eroup of lamps of like color, and circuit con-
nections on the board adapted to

rent from said main switcﬁ

ass cur- !
to both master |
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color switches and thence through a sepa-
rate dimmer to each color switch, each light-
ing circult being adapted to receive current
from a color switch in each bank.

8. In a lighting system for theatrical
stages, the combination with wvaricolored
lamps and a number of lichting circuits lead-
ing to each group of varicolored lamps, of a

' number of multi-point switches, two of which

control the connection between the light cir-
cuits for each group of lamps and one side of
the supply circuit, and independently con-
trollable dimmers which reguﬂte the voltage
of the current in the circuits for each pair of
multi-point switches. -

9. In a controlling mechanism for stage
hghting, varicolored lamps arranged in inde-
pendently controllable groups or border
lights, a number of lighting circuits for each
border light, two independently controllable

dimmers in circuit with each borderlight,said

dimmers comprising contact arms connected
to one side of the supply circuit, switch
means and circuit connections controlled
thereby to connect said dimmers with the
lighting circuits for their respective border

hghts, said dimmers being arranged in two

banks, means to supply current to each bor-

der under the control of two dimmers, one in -

each bank of dimmers, means to adjust

sald dimmers independently, master devices

adapted to move the dimmers of each bank
together, said banks being connected to the
other side to said supply circuit.

10. A theatrical switch board comprising
two banks of dimmers, means to adjust each
dimmer separately to cut resistance into or
out of its respective circult, master devices
for adjusting the dimmers of each bank to-

gether, said master devices being in position 1

to be grasped and moved together, means
operated by said master devices to give said

70
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dimmers reverse movements as the masters

are moved In the same direction, and circuit
connections from corresponding dimmers of

each bank to diiferent circuits leading to a

group of lights, the dimmers of one bank being
adapted to cut resistance into their circuits,
and the dimmers of the other bank to cut
resistance out of their circuits as said masters
are moved In the saine direction. |
11. In a theatrical switch board, a switch
panel, two banks of dimmers having inde-
pendent operating devices for each dimmer
which project through said board, a lever

connected to each device, a master lever con--

nected to the levers of each bank of dimmers,
sald masters being disposed in juxtaposition,

11¢.

119

120

and means to give a reverse operation to

to the contact arms of the two banks of dim-
mers as sald masters are moved together, in
combination with circuit connections leading
from sald dimmers-to.varicolored lamps ar-
ranged to form a border or foot light. '

- 12, In a lighting system for theatrical
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stages, the combination with a plurality of
border lights each .comprising
lamps of different color, or a separate circuit

for each group of lamps of the same color in | supply ecircuit and -with a switch board, a

each border light leading to a controller | plurality of muiti-point switches mounted on

switch board; two independently operable

dimmers for each border light, switches and

multaneously deliver current under the con-
trol of each pair of dimmers to the circuits
for each border light. .

13. In a lighting system for theatrical
stages wherein a number of border lights are
employed comprising varicolored lamps, a

separate circuit leading to lamps of the same

color in each border light, and a switch board
to control the delivery of current to said cir-
cuits, said switch board comprising multi-
point switches, two of which control the de-
ivery of current to the several circuits of
each border light, supply circuits for said

multi-point switches, and independently op-

erable dimmers in the supply circuit for each
multi-point switch.

14. In a lighting system for theatrical |

stages wherein a plurality of border lights

comprising varicolored lamps are used, a sep- !

arate circuit leading to the lamps of the same
color in each border light, a switch board to
control the delivery of current to said eircuits
comprising two sets of multi-point switches,
each of said circuits being connected to a
corresponding point of two of said multi-
point switches, and an independentl{ oper-
able dimmer controlling the potential of the
current delivered to each multi-point switch.

15. In a hghting system for theatrical

groups of.

=3
T

stages, separate banks of varicolored lamps,
a circuit connecting the lamps of the same
color 1n each bank with one branch of the

sald board, each multi-point switch having

NI : _ + a point for each different colorin a bank, and
circult connections controlied thereby to si-

each of the circuits from a bank being con-
nected to the corresponding points of two
multi-point switches, and independently con-
trollable means to vary the potential of the
current delivered to each multi-point switch.
- 16. In a lighting system for theatrical

stages, a bank of lichts A, circuits 34, 36 and

37 connected to different colored lights in
sald bank, two multi-point switches for said
bank comprising the switch arms 24 and 28,
and the switch points 24°, 24¥ and 24*, and

128, 28% and 287, the switch points 24° and

28° being connected to the circuit 37, the
points 24¥ and 28% being connected with the
circuit 36, and the points 247 and 28 being
connected with the circuit 34, a dimmer 15

and a circuit connection therefrom leading to

the switch 28, a dimmer 11 and a circuit con-
nection therefrom leading to the switch 24,
means -to operate said dimmers independ-

ently, and means to connect the bank of

lamps A and said dimmers with a supply cir-
cult, substantially as described.
In testimony whereof I have hereunto set

my hand in presence of two subscribing wit-
nesses. '

~ CHARLES THOMAS WADDELL.
Witnesses:

THos. J. WINGFIELD,

Nomie WELsH.,
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