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This invention relates particularly to the con-
trol of lighting circuits especially adapted for use
in theatres and the like and for spectacular
productions and illuminations wherein the scenes
and lighting effects are changed in a sequential
manner, or otherwise varied to suit particular
requirements. The invention is applicable also to
other purposes where it is desired to affect a plu-
rality of electric circuits in various ways and in
various combinations, selectable at will.

In prior apparatus and methods of control, the
various circuits have been capable of individual
electrical adjustment and the circuits have been
jointly and variously controlled by superimpos-
ing regulation on the circuits by auxiliary elec-
tric means of various forms, including regula-
tory rheostats, combining the circuits in various
ways and in various relations to each other, and
by the use of switches, relays, contactors and
various forms of electrically responsive devices.
This has required the use, not only of many elec-
trical devices of different kinds and of different
capacities to fulfill the requirements where a
large number of circuits are to be variably con-
trolled, but also a multitude of circuits and great
complexity of connections. It has resulted that
when such a system is installed at the place of
use, the making of the connections between the
control board and the lighting circuits requires a
large amount of time involving large expense and
the work must be carefully done in order to in-
sure proper operation in the manner intended.

An important general object of the present in-
vention is to greatly reduce and simplify the
electrical equipment required and to greatly re-
duce and simplify the wiring and number of re-
quired circuit connections. This is accomplished
by avoiding all joint electrical regulation or con-
trol of the lighting circuits and by avoiding their
interconnections, or the superimposing of one
regulation upon another and by omitting the
necessary apparatus required for such joint regu-
Jation and interrelationship of the circuits. By
the present invention each circuit is individ-
ually and separately controlled and isolated in-
sofar as any other circuit is concerned and there
is no joint regulation or interrelationship of one
circuit upon another. This greatly simplifies the
amount of labor required where the control board
and apparatus are installed, greatly reduces and
simplifies the number of wires and circuit con-
nections required and thus greatly reduces the
cost of installation. By the present invention it
is necessary only to connect a pair of wires con-
trolling each lighting circuit to a pair of con-
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tacts on the control board. This simplicity of
gonnections has the further advantage of reduc-
ing errors in connections and ease of segregating
and locating faults whenever they occur.

The foregoing is accomplished by providing me-
chanical means for individually moving the con-
trol means of each individual circuit; and this
mechanical means is arranged to actuate the
control means of each circuit and to permit the
Qesired character of control in various combina-
tions and relationships by the interrelationship
of mechanical parts. In this way the control of
each circuit is entirely independent of the con-
trol of any other circuit and acts separately, as
1cjl.istinguished from any common, or joint, regula-
ion.

Another object is to provide simple mechanical
means for predetermining selected mechanical
positions of the individual circuit controllers
which will be available at will and in any se-
quence, without the introduction of modifying
electrical influences upon the circuit controllers.
And a further object is to permit adjustment of
the mechanical means so that any desired in-
tensity of the lighting effect in any circuit for
any scene may be .obtained in any sequence,
railging from full intensity to complete black-
out,

Another object is to provide mechanical means
for actuating the control of the individual cir-
cuits so that a gradual change of lighting effect
may be obtained from any existing condition to a
desired condition; and that in passing from one
scene to the next, the lighting effect of one scene
may be changed gradually to the lighting effect
of the next scene according to the set-up of the
handles which determine the final positions of
the individual controls. A further object is to
obtain this gradual change in decrease or in-
crease of lighting effect by a translation from
the existing scene to the next scene in a man-
ner such that the change commences at the same
time in all circuits of the scene from their exist-
ing condition, whether full-bright, 75%, 40% or
209% bright or other intensities, and contihues
the change until they are all gradually brought
to the changed intensity at the same time. This
gradual translation, or so-called fading, is ac-
complished by this present invention in a simple
manner by the mechanical shifting of the indi-
vidual control of each circuit affected, the set-up
of the mechanical means for each circuit having
determined the desired change of control of each
circuit and whether or not any particular cir-
cuits shall be affected.
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Another object is to provide means for per-
mitting independent control of any one or more
of the lighting circuits and without disturbing

" the existing set-ups for the varioUus circuits.
This is sometimes desirable for rehearsals, the
planning of the lighting effects for future pro-
ductions, or for other purposes. By the present
invention this is readily accomplished by simple
mechanical means. ;

Anocther object is to provide means for the
simultanecus change of any desired number of

the circuits, separately from the shifting fader -
control, from their existing condition of inten-.

10

sities to black-out, or to a partial dimming, and ‘

return, if desired, to their initial condition; and
to accomplish this mechanically by affecting &ll
selected circuits simultaneously from their exist-
ing conditions by a gradual change in each cir-
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affecting an individual circuit controlled thereby.
This is adapted to stand vertically and the set-up
handles at the right-hand. side project through -
the front part of the control board which may be
made up of a number of such panels positioned
side by side. These individual panels are narrow
in width so that a large number of them may be
assembled side by side and occupy a compara-:
tively small amount of space. Any desired num-
ber of such individual panels may be assembled
and usually will correspond in number to the
number of individual circuits to be controlled:

;. In some cases ‘there may be only a few such
.panels and circuits while in other cases there
may be required fifty or more depending upon

the requirements of the particular installation.”
The parts for affecting the circuit individually

~.are shown in Fig. 1 mounted on and supported

cuit to another condition. 'This may be termed. .

master control and is readily accomplished by
this -invention by meéchanical actuation of the
individual control of each selected circuit, as
distinguished from .any common regulation of
the circuits. 'The selection of the circuits affected
by the master is obtained by mechanical en-

abling ‘and disabling means' individual to each

circuit and without relation to any other circuit.
Another object is to provide mechanical means
whereby the masters may be operated selectively
by a grand master simultaneously and gradually
from their existing condition to another condi-
tion. : . - :

..Another object:is to provide mechanical means
related to the control of each circuit which shall
occupy small space laterally and be.in the form
of a comparatively thin panel with the set-up
handles and certain other cooperating parts at
the front edge of the panel. : This is for the pur-
pose -of enabling any desired number of such
panels to be. stacked side by..side and occupy
small space, the number of such panels being
dependent upcn the number of circuits that are
to be included in the complete assembly. A fur-
ther object is to so relate the parts that the addi-
tion of such panels provides. for permitting mas-
tering and fading by -merely extending the op-
erating means therefor according to the desired
number of circuifs. = Other general objects are

to provide a simple and rugged form of construc-’

tion, dependable in long continued use and adapt-
ed for convenient-inspection and repair. Other
objects ‘are. to provide means whereby special

controlling effects may be obtained by manipula--

tion of the parts, such as cross control, so-called
“pile~on”. and other methods of control for par-
ticular purposes. Other objects and advantages
will be understood from the following descrip-
tion and.accompanying drawings. ; .
_/Fig. 1 is a side view, in section on line {—-I of
Fig. 11, of one of the control panels for the con-
trol of one individual circuit; Fig. 2 is & similar
view of a portion of Fig. 1 with certain of the
parts in a different position; Fig. 3 is a horizontal
section on the line 3-——3 of Fig., 2; Fig. 4 is a
vertical section on the line 4—4 of Fig. 2; Fig. 5
is a section on the line §—5 of Fig. 2; Fig. 6 is
an enlarged vertical section on the line 6—6 of
Fig. 1; Figs. 7 and 8 are illustrative diagrams of
connections of the individually controlled ecir-
cuits; Fig. 9 is a side of the master mechanism
being a section on the line 9—9 of Fig. 11; Fig. 10
is a .vertical section on the line {8—I10 of Fig. 9;
and Fig. 11 is a front view on a reduced scale of
a control board. o : '
Fig. 1 represents a form .of control . panel for
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~circuit to be controlled by this panel.

by a thin sheet | of suitable material such as
sheet-steel. The front portion of this sheet is
bent at right angles to form the front ia of the
panel.. These panels are suitably secured to a -
supporting frame. At the upper right-hand por-
tion of the subporting plate are pivotally mount=
ed three disks 2 in vertical relationship having
handles 8a, 3b- and 3c which extend outwardly,
as well as portions of the disks, beyond the front
portion of the panel. These handles may be
swung upwardly. and downwardly and adjusted
to any desired position and form the set-ups for
the control of the circuit affected by this panel.
Any desired number of such set-ups may be used,
even up to.ten or more depending on the number
of scenes desired; and ordinarily the greater the
total. number of circuits controlled the greater
will be the number of set-ups desired for each
circuit:. In the present instance only three such
set-ups per panel are shown as the principle and
mode of operation are the same for any addi-
tional number. . :
Below the three set-ups are shown an addij-‘
tional disk 4, a knob 5 and a shaft 8., The disk 4
projects somewhat beyond the front edge of the
plate and is provided with an operating handle da .
on the front edge. The shaft § having the cam
Sa is for transferring when shifting. from the set-
up of one scene to the next. The knob 5 and
its rod 5e are for disabling all of the set-ups
and enabling the independent handle 8a to affect
the controller. 'The disk above the knob and
its handle 4a are the independent means for
operating the controller without disturbing the
set-ups of this panel and without disturbing any
other panel or other set-up. In case any addi-
tional number of set-ups over the 3b were de-
sired; - they would be introduced between -the
disks controlled by handles 3¢ and 4q. R
Each panel is provided with individually ad-
Jjustable means for independently and solely con-
trolling its respective circuit. In this instance,
there is shown for this purpose a rheostat having:
an adjustable element, although any suitable
form of variable device might be used, such as a~
variable "inductor, variable capacitor, or any
other form of device for adjusting or varying the
circuit constants. The rheostat shown is in the
form of-a tubular resistor T comprising a number
of insulated turns of resistive wire having termi-
nals 7a. These terminals are connected to the
The re-
sistive unit T has the outer portion of the insu-.
lation removed from the turns of the resistive
conductor along a narrow path so as to provide
an exposed contact surface 1b of the adjoining
turns of the conductor. This surface is engaged
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by the rear edge of a bow-shaped or a wide open

V-shaped conductor Te having the apex of the
bow at the middle of the resistive unit. In the
position shown in Fig. 1 this bow-shaped conduc-
tor or contactor is engaging at its apex the middle

of the resistive conductor and it follows that in

this position, all of the resistive unit is in circuit
between its terminals. When the contactor Te
is moved to the left, or inwardly, the apex of the
bow passes out of engagement with the middle
of the resistive unit and contact is made by the
bow at intermediate points of the conductor.
This results in placing the end portions of the
resistive conductor in series with the external
circuit while the central portion of the resistive
unit is short-circuited between the intermediate
contacting portions of the bow., Further move-
ment of this bow to the left results in increased
portions of the resistive unit being short-~circuited
by the bow; and when the ends of the bow en-
gage the end portions of the unit, all of the unit
is short-circuited. It follows that the adjustment
of the bow, or contact bar, by the actuating de-
vices will determine the amount of resistance
inserted or excluded from the control circuit and
thereby determine the resultant lighting effect.

As regards the circuit controlled, the resistive
unit T may be connected in series with the lamps
of the lighting circuit giving a direct control of
the consumption circuit where the lamp load is
light. Buf for most purposes the lamp load is
sufficiently great to require auxiliary controlling
means, such as a reactor with a variable current
controlling winding. Fig. 7 is a diagram show-
ing direct control of the lighting circuit by the
resistive unit T and the adjustable bar ¢ being
in series with the lighting circuit 8 between the
supply lines from a source 9. Fig. 8 shows a
simple form of control wherein the voltage ap-
plied to the lamp circuit 8 is controlled by a
three-legged reactor 10 having windings i8a on
the outer legs connected in series with each
other and with the lamp circuit between the
supply lines; and wherein a direct current con-
trol winding 10b is applied to the middle leg of
the reactor and supplied with current from any
suitable source indicated as a battery 11 through
the adjustable resistance T controlled by the
bar Te. The particular apparatus for affecting
the lighting circuit forms no part of the present
invention as various forms and types of appara-
tus may be used for this purpose, it merely being
necessary for the purpose of the control to pro-
vide socme means for varying the circuit con-
stants in its controlled circuit by each of the
panels of the present invention. Likewise the
particular form of resistive element and adjust~
able contact bar shown in Fig, 1 may be replaced
by some other form of adjustable device for
affecting the circuit constants in the individually
controlled circuit of each panel. The particular
form of adjustable resistive device here shown
and various applications thereof are disclosed and
claimed in my pending application Serial No.
251,468, filed January 18, 1939,

‘The means for adjusting the resistive device is
shown in Figs. 1 to 6. The resistive device. is
carried on a vertically slidable plate 12 which is
supported by two guide pins 12a fixed to the
plate f, as shown in Figs. 1, 2 and 3. A spring
{2¢c fixed at one end to the plate 12 and at the
other end to the plate 1, pulls the plate 12 down-

wardly against the cam 6a on the shaft 6. As

the cam and shaft are turned to the left or re-

10;

3

slide down or up accordingly. The plate 12 car-
ries two brackets 12d which, with a screw and
nut, support the ends of the resistor 1. The plate
also carries two guide brackets 12e in which slides,

; the strip 13 in a forward and backward move-

ment. This strip carries at the inner end the
projecting head 13a. An insulating post 14 is
mounted on the strip between the two guide
brackets and supports two wires 15 which in turn
are fastened at their ends to the contact bar Tc.

" These wires exert a spring tension tending to hold
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turned to the position shown, the plate 12 will 75"

the contact bar in good electrical contact with
the resistor. A spring 16 is fastened to the plate
12 at I8c and extends upwardly and presses
against the post. {4, thus tending to move the
slider 13 and parts carried thereby rearwardly.

A transfer bar, or guide, 17 is movably sup-
ported. at its ends in slotted brackets 17a which
are fixed to the plate (. The transfer bar is
movable forwardly and backwardly in the -
brackets and has projecting end portions 11b
outside of the brackets which retain its ends in
the brackets. The spring 16, by pressing the
slider [3 inwardly, maintains the head (3a¢ in
engagement with the transfer bar. When the
shaft 6 is turned counter-clockwise, its cam 6a
will allow the plate §2 to move downwardly under
the pull of the spring i12¢, and as the lower end:
of the transfer bar or guide 17 is shown further
to the left in Fig. 1 than the upper end, the
spring 16 will move the slider I3 and head i3a
to the left as it moves down the bar. This will
cause the contact bar Tc to decrease the amount
of resistance in the circuit. Thus the adjusted
position of the transfer bar will determine the
amount of resistance in circuit and its inclina-
tion will determine the change of resistance as
the head 3¢ is shifted along the bar from one
position to another Moreover this change is a
gradual one as the head 13a¢ moves in elther
direction along the bar. )

The position of the transfer bar I'l is adJusted
by two movable elements 18 and (3 which are.
slidably mounted in openings through a block 20
fixed to the plate 1. The slider 18 is mounted in
the upper end of the block at its middle portion
while the slider 19 is mounted in its lower end at
its inner portion, as shown in Fig. 3. The slider
18 carries a head 18a at its front end, which pro-
jects toward the plate | into the path of the
transfer bar 1T and serves to adjust the position
of the upper end of the bar. The slider {9 car-
ries a head 19a at its front end which projects
away from the piate | info the path of the bar.
{T and serves to. adjust the position of the lower
end of the bar. The rear ends of the sliders {8
and 19 are pivotally connected respectively to tail
pieces 21, 22, The piece 21 carries a pin 2la
which projects into the path of adjusting levers
to be described later. The piece 22 carries a pin
22a which projects into the path of other ad--
justing levers. A vertically slidable plate - 23
serves to guide these tail pieces and to shift them
when desired. This plate is mounted on the ends
of posts 23a fixed to the plate | and is slotted
to permit vertical movement on the ends of the
posts, as well shown in Fig. 4. A pin 23b pro-
jects from the plate 23 towards the plate | and
engages & slot 21b in the tail piece 21 to guide it.;
A pin 23c similarly projects from the plate 23
towards the plate | and engages a slot 220 in the
tail piece 22 to guide it.” The slidable plate 23 is:
operated by a lever 24 pivoted at its elbow to the
plate . A pin 24a at one end of the lever pro-.
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jeets into- o slot 23d in the uppér end of the plate:
238, The other end of the lever is pivetally cor-:
nected: to-the itiner-end: of the rod §d. The front
end of this rod has notches 5b:on its lower side or
edge adapted to' engage: the edgé of tle offset
portion of the panel lg and theréby held it in
either of two fixed positions: When- tli€ knol' §
and its rod is-pushed inwardly and: s¢ held: by its
olter notch, the lever 24 holds tHe plate 28t in its:
lower posﬂ:lon as showniin Fig. 1.- The tail pieces’
2% and 22 are then- held in:line with their sliders-
I8 and 19 respectively and are then subject to:
adjustment by the aforemeritionied-levers. When
the kneb: 5 and its rod is pulled outwardly and
Held by ils inner notch; the lever 24 raises the
plate- 28 to- the position shown in Fig. 2. The
tail pieces 21 and 22- are then held out- of line
with- their sliders, as shown: in- Fig.: 2, and' are.
then ot subject to' adjustinent By: the levers for:
a purpose later explained.

- Another means is provided for independent ad-
justment of the transfer-bar IT. This comprises:
another slider 25 whichipdsses through-the: mid-
dle outer portion’ of the' block 28 and is guided:
thereby, as well shown'in Fig.-3: The front: end
of this glider is bent towards the plate I forming’
g -portion 25¢ extending towards the plate, as
particularly shown 1n Figs: 3:and 5; and has pro-

jections 256 extending upwardly and downwardly:

so-as tao-come opposite the rear of the heads 18
and 19u of the sliders: {8 and {9: The slider 25
has:a-tail piece-26 pivoted to'its inner end. This
tail- piece has-a pin 26a- at its inner end: project-
ing away from the-plate I which is-adapted to:be

engaged: by an adjusting lever to- be described:

later. ” The- tail piece is slotted at 26D to receive
a- guiding pin 236 fixed to- the plate 23 and ex-
tending away from the plate I. . When the plate:
23 is in.the position:shown in Fi'g.} I, the tail piece:
26:is out of line:with: itsislider and' cannot be ad-
‘justed by its lever; but when the plate 23 is in
the position shown in Fig. 2, the tail piece 26:is-in
line:with its slider and can: then be adjusted by its
lever:: When the parts are in the position shown:
in Fig. 2 and the tail pieces 21 and: 22. are not:
subject to adjustment by their levers, the spring
I:6: forces the sliding strip 13:to the left as shown:
in® Fig. 2! because the sliders 18 and 19 are not-
then: subject to: adjustment by their levers and
this results in the transfer bar [T and sliders 18:
and 19 being moved to the position shown in Pig.

~ 2: . This brings the heads 8a and 19a of their
sliders-against the extensions 25b of the slider 25;
and: this causes. the contact.bar ¢ to-be moved to
the: resistance-all-out :position. Under these
conditions, it is: evident that when the slider 25
is‘adjusted,.it will move the sliders 18 and 19:and

- transfer. bar 1T and head: ¢3¢ .of the sliding strip:
13; to. any desired adjusted position and thereby:
afford an independent means. for adjustment of
the contact bar, regardless of the position of bhe
head. I3a on any part of the transfer bar.

The means:for adjusting: the.sliders {8 and: I9
to their proper positions as required by the differ-
ent.scenes is accomplished by the set-up handles
three: of. which. are shown, as already. explamed
Each of the set-up disks: 2 is provided on its side
with an ecceritric or cam 27. A movable element
or cam follower 28 engages each of the cams 2T at
the upper end of the element and is pivotally
mounted’ at its lower end on a pin' 284 which- is’
fixed to the plate i{. A small coiled spring 28b

is located at the side of each elerent 28 and has-

one’ end- fixed: to- the pin- 284 and: the other: end:
in: erigagement with a- pin- 28¢ located:on the! “Uup~-
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. to- the plate 1.
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per end: of each follower. These §prings tend to:
keep the elements 28 in'constant engagement with’
the' cams: 2T. Ehngaging the upper end of each:
of the-elements 28:is'a: rearwardly extending push!
bar or push-rod 280 The rear ends of these rods
or strips: dre slotted and: engaged by pins 2%
on post 296 fixed to the plate 1 serving as guides’
for the rear ends of the push rods 29. The front’
erdds of these rods are guided between a pair of
metal strips 30, the ends of which- are supported:
by the plate |.. Springs 3 are connected 4t their’
lower ends to each of the rods 29 respectively and
are: connected. at their upper ends to pins fixed
to the plate- I, théreby tending to maintain the

. forward- ends of the rods 29 in their uppermost’

permiissiblé pdsitions against pins 30¢ fixed to'
the strips: 30, In their upper position they are
in-efigagement with the upper ends of the pivoted’
clemernts 28, WHen any one of the set-up han-:
dles is adjusted; it will' corréspondingly adjust its’
elérient 28" and push rod 29, causing the latter to:
be - moved more or less to the rear. )
The adjustiment of the set-up handles adqus_ts
the sliders 8 and {9 through movement of the'
push rods’ 2% and- thirough pivoted levers respec-
tively related to' each push rod. Consider first
the upper push'rod 2§. 'The inner end of this rod
is pivotally connected by a pin 29c to a pair of
metal strips 82, 32¢ spaced from each other which

: form' the lévers for erigagement with the pins

Zfa-arid 2%a; as-more particularly shown in Fig. 6,

The lever 82 extendsto and is adapted to engage
the pin 2¢d of the tail piece 21. The lever 32a"
extends fo dnd is adapted to engage the pin 22a
of the tail piece 22. ‘The lever 32 is pivotally’
mounteéd at about its rniddle portion oun-a for-
wardly extending plate 3 having a rounded front'
end; as‘shown:in Fig. I. The lever 32 has secured’
at-its-opposite sides plates 820 which extend rears
wardly and embrace the opposite sides of the plate:
3%, Similarly the lever ‘3%a is pivotally mounted
at-alout its mid-point on another plate 33¢. The
plate 3% is' carried By the forward end of a pin
34 whichi forms a pluriger within-a block 35 fixed:
The rear end of the pin 34 is
engaged by & cani 36" which is fixed to a rotatable
shaft 37. When this shaft is turned to- cause
the cdni 36 to force the plunger 34 to ity extreme
forward position, as'shown- ini’ Fig, 1, thé plate 33
is-rendéréd- effective as the pivot of the:lever 32
Similarly the plate 33a¢ is supported by the pifi-
3dg’ whiich forms a plunger within the block 85,
The'redr end of this plunger is engaged by a cam
36a’ similar to the cani 36 ard is mounted uport a-
rotatable shaft 3Ta. In the position shown i
Fig. 1, this shaft is turfied so that the cam 8§64
permits: its pluriger 34¢ to move to its rear posi-

tion and: consequently the plate 33¢ is rendered
ineffective as a pivot for the lever 32a. Conse=
quently in- the position shown: in the drawings;

the set-up. haridle 3u is capable of adjusting the
slider 18 through the lever 32 to'any position de-

sired but has no effett upon adjustment of the:
slider (9 because the: pivot. 33a of lever 3%¢ is
disabled and thereéfore movement of the lever:
320 has no effect on: the slider’ {9 However, if
the cam.36: were turned so-as-to rerider the plite:
38 ineffective as a pivot, and the cam 36a were
turned so as to render the plate 33¢ effective:

- @s & pivot, then the reverse condition is set up:

making the lever 32q¢ effective in adjustment of:
the slider 9. and rendgring the lever 32 ineffec~-
tive as: to:adjustment of the slider {8 upon turn-:
ing- the set-up: handle 3a. The purpose of th1s~‘
inter-change- will be  explained-later,-
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The control of the-sliders 18 and 19 by set-up
handle 3b will now be explained. The construc-
tion -is similar to that already explained with
reférence to the upper set-up. The push rod 29
adjusted by set-up handle 3b is pivotally con-
nécted at its inner end to pin 29d connected
between a pair of spaced levers 38, 38a¢ which
are located between the levers 32, 32a as shown
in Fig. 6. The lever 38 is mounted on a pivot
plate 335 and the lever 38a is mounted on a pivot
plate 33¢ in a manner similar to that described
with reference to the levers 32 and 22a. The
plates 330, 33¢ are respectively mounted on pins
34b, 34c and actuated by cams 36b, 36¢ mounted
on shafts 3Tt and 37c. The lever 38 extends to
and is adapted to engage the pin 2{a of the tail
piece 21, as shown in Fig. 6, and the lever 38a
eXtends to and is adapted to engage the pin 22a
of the tail piece 21, -When the cam 36¢ is turned
by its shaft to move its plunger 34c forwardly as
shown in Fig: 1, the plate 33¢ is rendered effective
as a pivot for the lever 38a and thereby enables
adjustment of the set-up handle 3b to be ef-
fective in adjustirig the position of the slider 9.
At such times the cam 36b is turned so that
its pivot plate 33% is rendered ineffective thereby
rendering the lever 38 inefféctive in adjusting the
position of the slider {8. When the position of
the cams 36D, 36¢ are reversed, the pivot plate
33b becomes effective while the plate 33c becomes
ineffective and theréby enables the lever 238 to
adjust the positioh of a slider i8 while the lever
38a is rendered ineffective in adJustmg the posi-
tion of the slider 19.

Similarly the push rod 29 which is actuated
by the set-up handle 3¢ is connected at its rear
end to a pin 2%e between a pair of spaced levers
39, 39¢ which are niounted on pivot plates 33d
and 33e. The lever 39 extends to and is adapted
to engage the pin 2la of the tail piece 21 and
the lever 39%a extends to and is adapted to en-
gage the pin 22a of the fail piece 22. Likewise
the pivot plates 33d and 23¢ are respectively ad-
justed through their plungers 34d, 34e by cams
36d and 36e mounted on shafts 31d and 3Te:
These cams render the pivot plates 33d, 33e ef-
fective or ineffective according to the position in
which the cams are turned in the manner al-
teady explairied. Ahy additional number, of set-
ups and leves and pivotal supports may be
> utilized, if desired, by additions of the character
already descrlbed

The method of making set-ups and the actua-
tion of the resistance contact bar Tc for the con-
trol of the individual circuit affected by the one
panel thus far described and the passing from
one scetie to another will now be described. As-
sume that the circuit controlled by the resistor
unit of this panel in scene | is to be dark or at
black-out; in scene 2 it is to be half-bright; and
in scehe 3 also to be half-bright. The set-up
handle 3¢ will be moved to its lowest position
and set-up handles 3b and 3c will be moved to
about half-way positions, as shown in Fig. 1.
The cam shafts 37 and 37c are adjusted to make
the pivot plates 33 and 33¢ effective, as'shown in
Fig. 1, This causes the lever 32 to adjust the
slider 18 and head {8a and upper end of the
transfer bar [T to their extreme forward posi-
tions, as shown in Fig. 1. This forces the sliding
strip 3 and contact bar Tc to their extreme
positions and causes all of the resistance to be
included in the controlled circuit giving no il-
lumination for the existing scene {. The making
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sét-up - handle 3% actuating -lever 38a fo- adjust
the slider 19 and head 1%a and lower end of the
transfet bar to a hah-way p051t1on as shown in
Fig. 1. Thls adJustment has no effect oh the
existing scene I because- the sliding strip 13 is not
opposite the head (8¢ and this-cdauses no move-
ment of the contact bar Tc. The head {9¢ has,
however, adjusted the lower end of the transfer
bar (T to a position to give & half- bright condi-
tion ik the circuit When shifting from scene | to

‘scerie 2. When the time for this change arrives,

the operator turns the transfer shaft 6§ and cam
ta counter clockwise. 'This causes the plate 12
and parts carried thereby t0 move downwardly
from the position: shown in Flg 1. The hedd 13a
then travels along the gmde or transfer bar 11
bemg forced agamst it by the sprmg 6. Thus
there is a gradual transition from' the all-re-
sistance-in condition of Fig. 1 to a half-bright
condition of the hghtmg circuit because when
thé head 13d is opposite thHe head. 19a, the con-
tact bar Tc has beén prought to a position to
ihtlude about half of the resistance in the con-
trolléd’ c1rcu1t And durlng the travel of the head
13a: along the transfer bar, the ¢hange has. been’
acconiplishéd by proportmnal increments - in
moverdefit of the head 13a and:contact bar Ta
if the direction of the contact ‘adjustment, be-
caiise the transfer par forms a straight line from’
the adjusted head 18a to the adjusted head 19a.
This diréct proportlonal movement etiables the
designer .to base the constants of the controlled
cireuits and parts 6n ‘such proportional .move-
ment of ‘transfer; and these constants will af-
féct the result obtamed in"the lighting circuit
upon proportmnal movement of the. adJustable
element For example the size of wire or spac-
ing of the turns in different portions of the re-
sistive conductor controlléd by the ‘adjustable’
contact bar Te may be varied to secure a desired
chatige in lightihg intensity based on a propor-
tidnal change of movement of ‘the adjustable
element. It is c¢bvious that the" rate of change
in passing from scene ‘I to scene 2 will depend -
upon how quickly or how slowly the “transfer
shaft 6 is turhed dnd this may be Varled to
smt the desired timing of the trans1t10n

Having now passed from scene | to scene 2, the

~ pivot plate 33 may be madse inéffective Whlch re-
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moves any effect of set-up handle 3a on the
slider 18. This permits thig§ handle t0 be ad-
justed to the condition requlred for scene 4.
Pivot plate 33d is now made effective by turning
shaft 31d and cam 36d This causes lever 39 to
adjust slider 18 ahd head i8a to a position cor-
responding to the adJustment of set-up handle 3¢
which was asstmed to be set to give a’half- brlght
illumination for ‘scené 3, the same as for scene
2. This results in the transfér bar {1 bemg ad-
justed to a vertical pos1t10n at about half-way
between extreme posmons When the shift is
made from scene 2 to scene -3~ by turnmg the
transfer shiaft clockwise, the head 13a will move
up along the then vertically positioned fransfer
bar and no change will be made in the controlled
circuit. This permits pivot plate 33¢ to be made
ineffective and releases handle 3b to be set as
desired for another scene. Beihg now on scene
3 with 5 half-bright condition of the circuit, it
may be assuified that handie 3a has been set for
scene 4, say at full-bright. Pivot plate 33a is
then made effective by turning shaft 37a and cam
36a. This péermits slider 19 and head 19a to take
the inner lithiting position and causes the trans-

of the plate 33c effective as a pivot results in the 75 fer bar to incline from a half-bright position of




" lever- effective.

6

scene 3 to the left for a full-bright position of
scene 4. -The shift from scene 3 -to scene 4 is
made by turning transfer shaft 8 counter-clock-
wise, permitting the head 13a to travel down the
transfer bar and gradually move inwardly to the
all-resistance-out and -full bright position for
scene 4.

'~ The apparatus thus aﬁ‘ords means for making
the set-ups for successive sceneg and ‘as each
scene is completed, the: set-up for that scene is
released for a set-up for another scene. Also in
passing: from one scene to the next, the change

may be made from the existing scene controlled .

by any one set-up handle to a scene controlled
by any other set-up handle in any order desired
by merely making effective the adjustment of the
end of the transfer bar which is not then affect-
ing an existing scene to accord with the adjust-
-ment of the set-up handle for the next scene. In
this adjustment -of the end of the transfer bar
which is to determine the next scene, the oper-
ator makes effective that lever which actuates the
slider acting on that end of the transfer bar.
That is; as already explained, each set-up handle
moves two levers, one of which is utilized for ad-
justing the slider-affecting one end of the trans-
fer har and the other of ‘which is used for adjust-
ing the slider affecting the other end of the bar.
The actual adjustment of the desired slider is ac-
complished by making effective the lever which
actuates that slider. Por example, if in the ex-
isting seene the resistive unit is in the upper posi-
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cuit affected by this panel, the parts assuming
positions and being- operated as previously de-
seribed. This facility -for sécuring independent
control is accomplished without in any way dis-
turbing the set-up handles, or levers actuated
thereby; or the setting of the pivots of these lev-
ers. . When it is.desired to revert to the operation -
of the apparatus for the scheduled scene produc- .
tion, the knob § is moved inwardly and locked
in its inner position which shifts the plate 23
back to the position of Fig. 1, throwing the inde-
pendent tail piece 26 out of effective action and

" the set-up tail pieces 21 and 22 into action for
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the resumption of scene productions.

Fig. 11 shows a front view of an assembled
board formed by the stacking of a number of the
panelg already described. side by side, thereby
securing the control of a number of individual
circuits, Any -desired number of these panels
may be assembled depending upon the number of
circuits to be controlled.. ‘The front edge of the
set-up disks -2 are. shown in- the upper part of
Fig. 11, there being. an upper row made up of
seven set-up disks of the seven panels for seven .
individual circuits. - These seven panels forming

" the board are designated at the top of Fig. 11 as

tion as shown in Fig. 1, then for the next scene

‘the slider affecting the lower end of the confact
bar must be adjusted by making effective one of
the levers. which actuates that slider. This, as
.already explained, is accomplished by actuating
the proper shaft and cam for making the selected
Any number of set-up handles
and associated parts may be used in addition to
the three handles shown which would, of course,
permit a greater number of set-ups- for future
scenes where the character of the installation re-
quired such addltxonal set-ups for facilitating the
operation. | :

The 1ndependent adjustment of the ‘resistive
unit is accomplished by the handle 4a; and this is
arranged to be ufilized without disturbing the
set-up handles from their positions as adjusted
for a required performance. The disk 4 is pro-
vided with an. eccentric. or cam 27, follower 28
and push har 29; the same as the set-up handles.
The inner end of its bar.29 is pivotally connected
to a.lever 40 -having side plates 32b similar to the
other levers; these plates slidably embracing a
fixed pivot plate 41 suppprted by the block 38.
The lower end of lnve_r 40 is provided with an ex-
tension 40¢ -which extends -in- & direction away
from: the plate I so as to come opposite the pin
26a of tail piece 26 when the latter is in-its
straight-line position, as shown in Fig. 2. With
the parts in the position shown in Fig. 1, the-ap-
paratus is subiect to actuation determined by the
set-up handles in the manner already explained.
But ‘when the knob 5 is moved to its forward
position and shifts the plate 23 to its upper posi-

" tien, as shown in Fig; 2; the tail pieces 21 and: 22
are shifted out of the path of the ends of the
levers actuated by the set-up handles so as to
render them ineffective in adjusting the trans-
fer bar. 'This shifting also brings the tail piece
26 and its pin 26a opposite the extension 40a of
the plate 40, - The resistive unit can now be ad-
justed independently by the handle 4a to any
position desired for control-of the lighting cir-

35

50

B

89

n°

Z’ :

. reference to Fig: 1.

panels Pl to P1. The handles of the upper row
of sst-ups are designated by the character 3a,
corresponding with the designations used with
The next row of set-ups
similarly have their handles designated with the
character 3b; and the third row of set-ups have
their handles designated by the character 3c.
‘In order to prepare for the' production of a
series of scenes of different -lighting effects, as
by the control-of circuils having different col-
ored lamps and for securing different degrees of -

lighting by the- different circuits appropriately
-selected for the different scenes, the set-up han-
. dles are -adjusted to conform with the desired

scenic effects. For example, referring to Flg 11,
the upper row of set-ups is shown with their
handles 3¢ in' different relative positions, those
of panels Pl, P2 being-down for no illumination

) by their circuits, those of panels P3, P4, P5 and

PT being at half-bright positions, while the han-
die of panel P8 is in its upper position for en-

“abling full illumination by its circuit. - These po-

sitions determine the lighting effect for the first
scene. For:the next scene, the .second row of
set-up handles 3b is adjusted and it is assumed
for this scene that the circuits of panels Pl, P2,
P4, P6 and P17 are to give a half-bright condition
while the circuits of-panels P3 and P5 are to give
full llumination. For the third scene the third
row of handles 3c is set-up for the results.de-
sired in the third scene and for this purpose set--
up handle 3c of panel P{ is adjusted for half-
bright, set-up handles 2¢ of panels P2, P4 and
Pb are adjusted for full illumination, handle 3c
of P3 is adjusted. for no illumination, while the
handle of panel P§ is adjusted for one-quarter-
bright and that of panel P71 is adjusted for three=
quarters-bright. - The set<up handles are now

. adjusted for securing the lighting effects desired

in three sequential scenes. If additional panels
were added to the board of Fig. 11 for additional
lighting circuits, the "set-up handles thereof
would be adjusted in the manner already. de-
scribed for the lighting effects to be produced by
such additional circuits in the different scenes.

In- assembling the panels forming the com-
plete board, the shafts 3T to 37e which render
the pivots of the levers effective or ineffective -
are extended back of each panel and form com-
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mon shafts which enable or disable the respec-
tive pivots of the levers. Thus the cam shafts
37 to 37e shown in Figs. 1 and 6 are extended
back of the panels to form common shafts for
the respective enabling or disabling of the pivot
plates 33 to 33e of each panel. These shafts are
shown in Fig. 11 extended out through the left
side of the control board and have crank handles
42 fixed to their ends so that the shafts may be
individually turned as desired. The transfer
shaft 6 likewise extends along the board below
the plates | of the panels and forms a common
shaft for simultaneously turning the cams 6a of
all of the panels. This shaft 6 is shown at the
left in Pig. 11 provided with a crank handle 43.
Each panel with the parts carried thereby is in-
dividually attached to a suitable supporting frame
s0 as to be separately removable therefrom for in-
spection and repair; and the through shafts do
not pass through the panel plates thereby per-
mitting individual removal of the plates. The
through shafts are suitably supported by the
frame. ) '

The set-up handles having been set up for the

three sequential scenes, it may be assumed that 2

all of the handles 42 have been turned to a posi-
tion where all of the pivots of the levers are dis-
abled. For producing scene | the handle of shaft
37 is turned for rendering the pivot plate 33 ef-
fective, this position being shown in Fig. 1. This
action results in adjusting all of the sliders 8
of all of the panels to a position corresponding
to the setting of the upper row of set-up handles
of the control board in the manner already ex-
plained. This results in the resistive units of
each of the panels being adjusted to give the
lighting effect by the various circuits as prede-
termined by the upper row of set-up handles,
it being assumed that the slidable plates 12 of
each panel is heid in its upper position by the
cams 6a of the transfer shaft 6. )
_ In preparation for passing to scene 2, the shaft
31c is turned by its handle to cause the pivot
plates 33¢c of all the panels to become effective.
This causes the levers controlled by the second
row of set-up handles to adjust the position of
the glider 19 of each panel to correspond with
the setting of the second row of set-up handles.
When the time arrives to change from scene |
to scene 2, the transfer shaft 6 is turned counter-
clockwise by the crank handle 43, shown in Fig.
11, which causes the resistive units of all the
panels to be transferred from the position shown
in Fig. 1 to a position where the heads 13a are
opposite the heads 19a¢ of the sliders 19. This
transfer of the units by the shaft from one posi-
tion to the other may be dohe gradually and
slowly with the result that the individual control
circuits are changed from their conditions as de-
termined by the upper row of set-up handles to
a condition as determined by the adjustment of
the handles of the second row of set-ups. Fur-
thermore the sliding of the resistive units from
the position shown in Fig. 1 to their lowest posi-
tion results in an initiation of the control of all
affected circuits at the same time and a gradual
change throughout the transfer from their ini-
tial condition of scene | to their condition of
scene 2, at which all circuits arrive at the same
time. This in general merges the relative light-
ing effect of the circuits of scene 1 gradually into
the relative lighting effects of scene 2. Refer-
ence to Fig. 11 shows the effects on the different
circuits in passing from scene | to scene 2. The
circuit of panel Pl in scene | was at black-out

. in shifting from scene | to scene 2.

-

and in scene 2 that circuit was half-bright; there-
fore this circuit gradually changes from a condi-
tion of no illumination to a half-bright condition
The same
change occurred in the circuit of panel P2. The
change in panel P3 was gradual from half-bright
to full-bright. As to panel P4 the circuit was
set-up for half-bright in both scene { and scene

~ 2 and therefore the transfer caused no change
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in this circuit from the first scene to the next.
The change by panel P5 was from half-bright to
full illumination. The change by panel P6 was
from full illumination to half-bright, while that
of panel PT was unchanged.

As soon as the transfer shaft handle has heen
shifted to the position for scene 2, the shaft 37 is
turned to a position so as to render all of the
pivots 38 ineffective. 'This permits the upper row
of set-up handles to be adjusted again, if desired,
for scene 4. As the disabling of the pivots 33 re-
leased the lower ends of the levers 82 from the
sliders 18 of all the panels, the shaft 31d may
now be turned to render the pivot plates 33d ef-
fective. As these plates actuate the pivots of
the set-up levers 39, the lower ends of such le-
vers are caused to engage the pins 2la and ad-
Jjust the sliders 18 of each panel according to the
requirements predetermined by the setting of the
third row of set-up handles. The apparatus is
now in a condition to change from the existing
scene 2 to scene 3; and when the time arrives
for such change, the transfer shaft 6 is turned
in a clockwise direction and moves all of the
resistive units from their lowest position gradual-
ly to their upper position shown in Fig. 1. The
transition from scene 2 to scene 3 as thus accom-
plished, gives the gradual control of all the cir-
cuits from the condition of scene 2 to the con-
dition of scene 3 in the same manner described
with reference to the merging from scence .l to
scene 2. The shaft 37c may now be turned to
disable the pivots 33¢ which permits the second
row of set-up handles to be reset for another
scene. It should be noted that the transier does
not prevent the movement of the set-ups, and
such movement during transfer results in a new
position of the resistor controller as modified by
the transfer action.

Assuming now that the upper row of set-up
handles have in the meantime been reset for
the fourth scene, the shaft 31a is turned to render
the pivots 33a effective which readjusts the
sliders (8 of all the panels in accordance with
the new setting of the first row of set-up handles
for scene 4. When it is time to shift from scene
3 to scene 4, the transfer shaft 6 is turned coun-
ter-clockwise to move the control units gradually
from the position siown in Fig. 1 to their lowest
position which results in a gradual change from
the lighting effects of scene 8 to the lighting
effects of scene 4 in the manner already de-
scribed.

It will thus be understood that any desired
lighting effects may be secured by first adjust-
ing the set-up handles, then enabling and
disabling the pivots of the levers in proper se-
quence and then turning the transfer shaft from
one extreme position to the other giving a gradual
and corresponding merging of all the affected
circuits from their initial condition of one scene
to that of the next scene. Any desired number
of rows of additional set-ups may be added
where it is desirable to have them in ordér to set-
up for a sufficient number of scenes to avoid de-
lay in the preparation of the set-ups when it is
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desired to pass from one scene to the next. It
will be.understood that instead of passing from
one scene to the next from the top row of set-
ups down and then to the top row again, the
change of scenes may be accomplished by passing
from any existing scene controlled by one rew of
set-ups to another scene controlled by any other
row of sef-ups. Thus if the scene is on the up-
per row of set-ups and .secured by control of the
sliders 18, the change may be made to the con-
dition controlled by the third row of set-ups by
turning the shaft 37e and thereby render the
pivats - 33e effective in controlling the setting of
the sliders 19. When the resistive units are
shifted by the transfer shaft from the position
shown in Fig. 1 to their lowest position, the

scene will be gradually changed from that ob-

tained by the setting of the upper row of set-
ups to that obtained by the setting of the third
-row ‘of set-ups. It is thus obvious that passage
‘may be obtained from any selected scene to any
other. selected scene by operation of the proper
shaft affecting the pivofs of the next desired
scene. In making the change from any  one
scene to the next, it will be appreciated that if
the ‘existing scene is accomplished by one set of
sliders, say 18, then in passing to the next scene,
& shaft of the pivot points must be selected which
will cause sliders 18 to be adjusted for the de-
sired next scene; and conversely if an existing
sceneis controlled by the sliders 19, then in pass-
ing to the next scene a shaft of the pivot points
which will adjust the sliders 18 must be selected.
. Another mode of operation of this apparatus
is the obtaining of what may be termed pile-
on which may be desirable for securing certain
lighting effects. For example, assume the con-
dition shown in Fig. 1 with the lighting effects
determined by the setting of the upper row of
set-ups of Fig. 11. The pivots 23 are then ef-
fective in adjusting the sliders 8 for obtaining
the desired conditions.. If now another set of
pivots be made effective which will affect the
sliders 18, the set-up which would result in the
most advanced - position of the sliders 18 will
determine the result: This is called the
predominate setting; and the respective circuits
will be affected according to which of the set-ups
predominate. For example, assume that the set-
ups are adjusted as explained with reference to
Fig. 11, and that the scene determined by the up-
per row of set-ups- is the existing scene. Now
assume that pivots 33b are made effective by
vt,urnin_g the. shaft 316 while the transfer shaft
is unchanged in position. - The result will be that
the predominating set-up of the two upper rows
of set-ups will determine the effect on the respec-
tive circuits. That is, the control of the circuits
of panels P4, P6 and P71 will not be affected by
the enabling action of the shaft 376 because in
each case the set-up in the upper row predomi-
nates or is equal to that of the second row. How-
ever, the circuits of panels Pl and P2 will be
brought from no illumination to half-bright,
while those of P3 and P5 will be changed from
half-bright to full-bright, as the set-ups of the
second row predominate, ‘
A further result may be accomplished by the
disabling of the pivot 83 controlling the levers
of the upper row of set-ups. Under these con-
ditions the withdrawal of the lower ends of the
levers 32 from actuation of the sliders {8 permits
the levers 38, as influenced by the second row
of ‘set-ups, to become fully effective. Thus the
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condition of the circuits as determined by the &
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second row of set-ups is derived from the com-
bination determined by the two upper rows of
set-ups by withdrawing the influence of the up-
per row of set-Ups. In the same way, when the
resistive units are at their lower position various
combined effects and changes may be obtained
by ‘making effective or ineffective the Ilevers
which influence the sliders 19, as determined by
the setting of the respective set-ups. It is there-
fore apparent that, aside from the control oh-

tained by the operation of the transfer bar, ad-

ditional contrels may be obtained, depending
upon the setting of the set-ups and the selection
of the pivot points which are made effective and
that a graduated fransition from one condition
to -another may be made by slowly turning the
shafts which affect the respective pivot points.
The means for obtaining separate independ-
ent control of any circuit of any panel without
disturbing the previous. setting of the set-ups
has already been described. The knobs 5 for
changing to the independent control, one .for
each panel, are shown in Fig. 11, .
Master operation of the various- individual
circuit controllers will now be described. This
is additional to that already - described and is
desirable in certain scenes for gradually dimming
the lighting of the existing scene from the initial
condition of each affected circuit to a final con-
dition of no illumination, or to any intermediate
condition of lighting. The gradual brightening
of -the lamps of the active circuits may -then
be -accomplished by reversing the movement of
the master and in these changes of illumination,
the relative intensities of the lamps of the active
circuits will be maintained. Provision is also
made for enabling and disabling the control of
any circuit by any selected master, as well as
cross confrol, pile-on control and other desir-
able manipulations. :
Referring to Figs. 1 and 6, there are shown six
shafts 44 to 44e which are the master shafts.
They extend back of the individual panels and
permit the panels to be individually removed
without disturbing these shafts which are suit-
ably journaled in the main frame. . Each of ‘the .
master shafts have fixed thereto a series of cams
which are the master cams, there being one cam
on each shaft for each of the panels comprising
the complete board or section of a complete board,
where the board is made up of a number of sec-
tions. The cams on the shafts for the panel
shown in Figs. 1 and 6 are designated 45 to 45e.
The upper master cam 45 is shown engaging a
lever 46 which is pivoted at 47; and the front
end of the lever is turned downwardly and has
a projection 48 extending inwardly towards plate
f so as to engage the side of the push rod 29, as
shown in Fig. 6. The lever 4§ is pivotally mount-
ed at 47 upon one end of another lever 49 which
in turn is pivotally mounted at its elbow 58. This
is a fixed pivot on a supporting kracket 5{ which
is fixed to the plate | and extends from near the
top of the plate to about its middle portion. The
upper end of the lever 49 is pivotally connected
to a push rod 52 which extends forwardly through
the front portion {a of the panel and is provided
with a knob 53 at its front end. The underside
of the rod 52 is notched to engage the portion la
of the panel in its inner and outer positions.
When rod 52 is locked in its inner positions, as
shown in Fig. 1, the pivot 47 is fixed. Under
this condition turning of the master shaft 44 and
its cam 45 counter-clockwise will turn lever 46
on its pivot and cause the extension 48 of the
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lever to force the plish rod 29 dowhwardly against
the “tension of spring 31. However, when the
push rod 52 is locked in ils outer position, the
pivot 47 is raised by the lever 49 causing the rear
end of the lever 46 to move up and away from
the path of the cam 45. The turning of the
master shaft then has no effect upon the lever
46 or upon the movement of the push rod 29.
It is by this means that the master is enabled or
disabled in its effect upon movement of the rod
29,

Similar parts 48a to 53a corresponding to those
just deseribed are provided also to actuate the
upper push rod 29 by the master shaft 44a and
cam 45a¢. The lever 46¢ is shorter than the lever
46 and the cam 45a¢ is proportioned to actuate
the push rod 29 the same amount as by the cam
45. Similarly a pair of levers 46b and 48¢c are
provided to actuate the push rod 29 that is
affected by set-up handle 3b, the parts being pro-
portioned to actuate this rod 29 the same amount
as the upper rod 29 is actuated by its levers.
Similar parts are designated 44b to 53¢ which
correspond to these already described and oper-
ate in the same way. Likewise a pair of levers
46d and 46e are provided to actuate the push
rod 29 that is affected by the set-up handle Sc;
and parts corresponding to the upper set pre-
viously described are designated 44d to 53e.

When any one of the master shafts is turned
counter-clockwise its cams will actuate the levers
of the different panels and cause the push rods
29 of the different panels to be moved from the
position shown in Fig. 1 about their pivots 28a

and the front end of the push rods will travel g

down the back surface of the cam followers 28 to
positions opposite -the pivots of the followers 28,
provided the knobs 53 are in positions to enable
the masters. This has the effect of changing
the control of the circuits of the different panels
from their existing condition to a condition of
no illumination when the proper master shaft is
operated, or to a partial dimming if the master is
turned only a portion of its full movement. And
this dimming commences at the same time in all
the affected circuits from their initial condi-
tion and continues simultaneously to the condi-
tion of no illumination for all of the affected
circuits at the end of full movement of the master
shaft. It follows that the relative intensities of
illumination of the affected circuits is maintained
approximately during the dimming by the
masters. When the master shafts are turned in
the reverse direction the illumination by the cir-
cuits is brought gradually to their initial condi-
tion because the springs 3! cause the rods 29
to be maintained in contact with the ends of the
master levers as they are withdrawn.

Specific examples may be considered by refer-
-ence to Fig. 1. Here the handle 3a is down and
-has pushed its rod 29 to cause the resistive unit
to assume the resistance-all-in position to cause
no illumination. When the master shaft 44 is
turned counter-clockwise and is properly en-
abled, the projection 48 moves the push rod 29
about its pivot 29a to a position opposite the pivot
28a of the follower. As the back edge of the fol-
lower 28 is vertical and the pivot 29« is opposite
the middle of the follower 28, there is no ap-
preciable movement of the rod 29 endwise, which
results in no change of adjustment of the circuit
which remains at a condition of no illumination.
The same results would occur if the master shaft
44q were turned. Now consider the circuit as af-
-fected by the handle 3b.  This is at the -half-
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‘bright position and if the scene of this set-up
‘were on, then the turning of master shaft 44b or

44c ‘would move the front end of the rod 29 of

this set-up ‘from the position shown to a posi-

tion opposite the pivot-28a. In this movement .
the rod 29 is gradually forced rearwardly and
turns the lever 38a slidably on its pivot plate 33¢
and adjusts the resistive unit from a half-bright
position to a position of no illumination. A simi-
lar change would occur for the set-up of the

-handle 3¢ upon turning either of the master
-shafts 44d or 44e, provided that scene was on, as

the handle 3¢ is shown

sition. :
Reference to Fig. 11 will show the specific

change in the lighting effects which takes place

set at the half-bright po-

‘when- the masters are operated in any selected

scene. Assume that the aforementioned scene |
is on the upper row of set-ups, with the circuits

-of panels Pl and P2 giving no illumination, those

of panels P3, P4, P5 and P71 being at half-bright
and that of panel P6 being at full-bright. The
operation of either master shaft 44 or 44a will
bring -all of these circuits from their initial con-~
dition gradually and simultaneously to a condi-
tion. of no illumination. The reversing of the

.master shaft will bring them back gradually and

simultaneously to. their initial condition. Ob-
viously the master shaft may be turned only suf-
ficiently to bring the circuits to any intermediate
condition of partial illumination in either direc-
tion. In case any other scene is on, the turning
of the proper master shaft will similarly affect

-the existing scene, the scene of the second row of

set-ups being subject to either master shaft 44b
or 44c, and the scene of the third row of set-ups
being subject to either master shaft 44d or 4de.

In some cases, in the use of the masters; it -is
desired to dim the lights of certain of the circuits
while permitting others to remain unchanged at
their existing condition in a scene. The circuit
of any panel may be removed from the influence
of any master by means of the enabling and dis~
abling rods and knobs 53 to 53e already described.
For example, in scene | on the upper row of set-
ups, assume it is desired to keep the circuit of
panel P8 at full-bright while the master is af-
fecting all the other circuits of the remaining
panels; then by pulling out the disabling rod 52
of panel P6 and locking it in its outer position,
the circuit of that panel will not be affected by
the master shaft 44. If it is the master shaft
44¢ which is to be operated, then the rod 52a¢
is placed in disabling position. In this way any
selected circuit or circuits may be relieved from
the influence of any master in any selected scene
at any time.

By the use. of two master shafts, such as 44
and 44a for each set-up, additional changes may
be obtained. For example, assume the parts in
the position shown in Fig. 1 and that certain
of the rods 52 of some of the panels are moved
to enabling position while the others remain in
disabling position, then the turning of shaft 44
will, as already explained, cause the dimming of
the ‘lights of the affected circuits. Now assume
that the rods 52a¢ corresponding to the rods 92
in- enabling position are likewise placed in en-
abling position and that certain additional rods
52a are also placed in enabling: position. Now
the turning of master shaft 44a from its initial
position will have no effect on the circuits whose
controllers have been moved to-dim portion by
the master shaft 44 but will cause the additional
circuits affected by master shafts 44a¢ to be con-
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trolled ‘to dim the lights.
" ated -master shaft 44 be turned back from: its
full ‘dimr:position, no change results because:the
-cams ‘45¢ on shaft %4a will ‘maintain the con-

. “trollefs previously affected by the shaft 44 in .

‘their:dim position.’ When the shaft 44q is turned
‘back: to its initial position, it will ‘cause the con~
trollers ‘to brighten the lamps of ‘the circuits
originally affected by the operationi-of ‘the shaft
4% a5 well ‘as to’ or1ghten ‘the lamps of the addi-
‘tional’ circuits whose: controllers were affected by
‘the ‘shaft’ 84q. - This method of operatlon has'first
-cgused ‘the’ dirnming of the lamps of some of-the
“circuits from their ‘initial .condition, then dim-
- yning:‘of  the lamps-of additional circuits from
their initial- condition 'and then ‘the ‘brightening
‘of ‘the-lamips of “all’ of the controlled circuits to
“t1éir original condition.  If; howéver, the master
“shaft-44 had-initially -been turned:to a position

~of “partial dimming, the Tesult would have been ;

‘to. first bring .the lamps. of certain -cireuits:‘to
B rtial- d1mm1ng then: the lamps of such ciréuits
" aidditional circuits to black-out’ and then
findlly- bring- all “of - the circuits- back to . their

ter shafts.

abhng of ‘the levers actuated by the cams on the
pair-of- master shafts, - various lighting -effects

! may bé - obtained by modifiéation ‘of an existing
‘scene, as determined by the enabling or disabling
‘of-‘the levers actuated by ‘the cams -of the re-
‘spectwe ‘shafts and the ‘mode of operation of the
two - master’ ‘shafts. - The method of ‘control by
fArst moving the: controllers of- certain circuits: to
‘dim‘by one magter, then additional controllers by
the other master ‘and then withdrawing the: first
master ‘secureés - pile-on - seene~control by the
masters the results depending vpon which con-
“‘ttollers are affected by the: -enabling of the levers
actuated by the two master shafts.

Another thethod ‘of control obtained because -of
the ‘provision -of- double masters for each scene is
known as Cross control ‘This’ is  accomplished
by first’ moving by one master shaft certain:of
the controllers ‘of some of the panels to dim ‘as
determmed by~ the' enabhng nieans and then op-~

ere g- the other master shaft-to. dim the lamps

E s selected circuits-as determined by the en-

-abhng ‘means while at ‘the ‘same time ‘the first
‘master shaft is retm ned to its initial position for

" the purpose ‘of brlghtemng the lamps’ which were
0 gmally dimmed." -That - is, by reéverse move-
‘meént -of the master' shafts one set of lamp eir-
‘cHits way-be cauged - to:dim their lamps-while an-
‘Other-set of lamp ‘cireuits are caused to ‘increase
the intensity of the lamps.

s Asfurther method of ‘'operating the masters Te-
late_s 1o the Use: of ‘differént rows of set-ups re-

‘sulting’in scene pile-on control.and cross control,
‘as ' well as other accomplishments. For example,
‘assume the parts in ‘the position shown.in Fig. 1
Ywith the add1t10na1 asstmption that the enabling
;gshaft 37d is-turned ‘to ‘make the pivot plate 83d
effective.” This, -as-already explained gives: a
‘scene which is‘the combination: of the results ob-
“tained by. the settmg of the upper row of set-ups
~arid” the - thlrd Tow - of ‘set-ups. ‘Bach -of  the
‘masters of the upper row of set-ups and-of the
~th1rd rOW: of set-ups may. be operated in the man-
‘ner already described for control of their circuits
“but - additional results may.-be obtained by the
jf'relatrve operatlon of ‘the ‘master "shafts of-the
“upper row--of -set- ups and.!of the shafts of .the
“third row of set-ups For example, cross control

al cond1t1on ’berore the operation - of the,

“If now the first -oper- .
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‘misy e obtained by operating either .one ‘of ‘the
AUpper pair of master shafts and either one ofthe
‘third pair of master shafts, turning .one master
‘shaft in one direction ‘while the .other is being
turned in-the opposite direction, or both. shafts

" -of one pzir may be turned in one direction while
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process.
versed in its movement, the affected masters will

.operaton.

‘both shafts of the other pair are turned in the
-opposite direction. The results obtained will de-
pend upon the adjustment of the set-ups in the

upper and third rows and upon which levers actu-
ated by each cam are enabled or disabled. Like-

‘wise scene pile-on may be obtained by turning

one or both of the shafts of the upper pair foia

‘dimming position, then operating one -or ‘both
shafts of the third. pair to ‘a dimming position
-and .then reversing -the movement of the first
Jpair.
the condition of the set-ups:and which levers are

The results- obviously - will depend upon

enabled or disabled. 'These and other ‘methods
of operation may be applied to any.row:or rows

:of set-ups and to any of the master shafts. .

The master shafts are subject to a superim-

posed operation by a grand master; and the rela-

tionship is made such that any master shaft may
be ~made selectively operative by the -grand
master. This is accomplished by providing en-

-abling and disabling ineans for rendering .the
-grand master effective or ineffective in actuating
Moreover, the parts are so -
‘constructed and.related that when the grand

the master shafts.

master is operated, the master shafts. affected
will be moved simultaneously and gradually from

‘their then -existing positions, whether at . full-

bright, half-bright, or any. other position, to full

‘dim position, or to any other position, and there-

by maintain approximately the same relative re-
lationship of the masters during the dimming
Likewise when the grand master is re-

be-brought simulfaneously and gradually to their

‘initial positions while maintaining approximately

their relative relatiotiship during the brightening
In general these results are accom-
plished in a manner similar to that by which the
master shafts affected the circuits subjected to

-their influence and as determined by the set-ups,

which has already been described.
“The means for operating the master shafts and

-their operation by the grand masters are shown
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in-Figs. 9, 10 -and 11.  Referring to Figs. 9 and
19, the master shafts 44 to 44e already described,
are shown journaled in a vertically extending
plate ‘54 located at the right portion of the main

Joard:;" Each master has an arm extending up-
-wardly therefrom indicated by the characters 58

to 5%e. A push rod ‘86 to bbe is pivotally con-

nected to the end of each-of these arms which

extend toward the front of the board and engage,
at their ends, followers.57. These parts are dis-
placed laterally from each other, as shown in Fig.
10, in order-to pronde room for the various paris.
Cn -the rear of the-front master panel is sup-

ported a series of vertically extending plates- 58

.to 58¢ which are displaced sidewise and prov1de

‘means for respectively supporting the followers
51, these followers being respectively supported
at their lower ends by pivots 53. The front ends
of the push bars 56 to 56¢ are guided in slots pro-

-vided by strips' 69 at the rear of each supporting
‘plate, these strips being spaced from their re-

spective plates to provide slots for receiving the
front-ends -of the push rods and which glso serve

~as stops to limit their movement in a vertical
.direction.  -Springs 61 tend.to hold the front ends

f the push-rods in their upper limiting positions.
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Mounted on each of the plates 58 to 58eis a cam
62 provided with an operating handle, these
handles being designated by the characters 63
to 63e. The handles extend through slots in the
front of the master panel, as shown in Figs. 9
and 11. Each of the cams 62 engages the upper
end of its respective follower and when the mas-
ter handles 63 to 63e are in their upper posi-
tions, as shown, the upper ends of the followers
and the push rods are in their limiting forward
positions. -When any one. of these handlesis
moved downwardly, it causes. its respective cam
to move its follower and push rod rearwardly
and thereby turn its master shaft counter-
clockwise. This, as already explained, serves to
actuate the parts to cause a dimming of the
lights of any circuit affected by the master. The
reverse movement of any master handle causes
an increase in the illumination of the circuits
affected by the master in the manner already
explained. The master handles 63 to 63e thus
afford means for individually actuating each of
the master shafts. E

The grand master handle 64 is pivotally mount-
ed at the base of the master panel and a link 65
is pivotally connected to the arm of the handle
and extends rearwardly through the panel and is
pivotally connected at its rear end to.an arm 66
fixed to a shaft 66a which extends through to
additional boards similar to the one shown. This
shaft is journaled in the plate 54 and has a rear-
wardly extending arm 66b fixed thereto and
slotted at 66c. On the opposite side of the sup-
porting plate 54 from the lever 66 and rearward-
ly from the plate is mounted a vertically movable
rod 671 which is guided by brackets 67a extend-
ing rearwardly from the plate 54. The lower
end of the rod 67 carries a pin 670 which extends
sidewise through a slot in the plate 54 and into
the slot 66a of the lever 66. It is evident that
when the master handle 64 is moved. inwardly
from the position shown in Fig. 9, it will turn the
shaft 66a and raise the rod 87 from the position
shown to its upper position. The rod 67 is pro-
vided with six sidewise extensions 68 to §8e which
have upturned ends which respectively engage
the rear ends of pivoted levers 69 to 69e. These
levers are pivotally mounted on the rear ends of
right-angle levers 78 .to 10e which in turn are

pivotally mounted on the ends of studs.T1.50 Tle !

which extend sidewise from the plate 54 except
the stud Tid which extends sidewise from.the
end plate T2 of the board. To the upper ends of
the levers T8 to T0e are pivotally connected push
rods 15 to 13e. These rods extend forwardly
through the front of the master panel and are
provided with knobs 14 to T4e at their front ends.
These push rods are adapted to be locked in their
forward and rearward limiting positions by

notches on their lower edges which engage the. !

front master panel in the same way as the previ-
ously described push rods 52 to 52e¢.. When the
knobs 14 to T4e are in their rearward position,
as shown in Fig. 9, the levers 10 to T0e form
fixed pivots for the levers 69 fo 63e. Under tnis
condition, the raising of the rod 6T by movement
of the grand master handle will cause the ex-
tensions 68 to 68e from the rod €T to raise the
rear ends of the levers 69 to 6%9¢. The front ends

of these levers are provided with extensions 1§ °

to 15¢ which respectively engage the upper edges
orsides of the push rods 56 to 56e. Consequent-
1y, when the grand master is moved to raise the
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the forward portions of the rods 56 to 56e down-
wardly from the position shown in Fig. 9. This
downward movement causes the front ends: of
these rods to travel down along the backs of the
followers 571 to a limiting position opposite the
pivots 59.° However, when the knobs 14 to Tée
which are the enabling and disabling knobs for
the masters, are moved to- their forward posi-
tion, the levers 10 to 18e are rotated about their
fixed - pivots and raise the pivot points of the
levers 69 to 69¢ away from engagement by the
extensions 68 to 68e. - Under such condition, the
movement of the grand master will have no effect
upon any of the masters. ‘
The - various results obtained by the operation
of the grand master and its. effect upon the indi-
vidual masters may be understood by considering
first: the effect upon one of the masters, such as .
that: operated by. the handle 63. In the position
shown in Fig. 9 the handle 83 is in its upper
position and consequently its master shaft 44 is
in the position shown in Fig. 1 and has not af-
fected the scene controlled by the upper row of
set-ups. - If, however, the enabling knob 74 is
in the position shown in -Fig. 9 and the grand
master handle is moved to raise the rod.67, then
the push rod §6 will be moved from the position
shown in Fig. 9 and as its front end travels down
the back of the follower 57, the master shaft 44
will be turned gradually counter-clockwise. This,
as previously explained, will cause the push rods
28 of the upper row of set-ups to. move down -
the back of the. followers 28 and cause the dim-
ming of the lamps of the existing scene affected
by the upper row of set-ups, as regards the panels
which -are rendered effective by the enabling

_knobs 53. The moving of the grand master and’
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rod 617, it will cause the levers €9 to 69¢ to move 75

rod 67 in the reverse direction will permit the
push. 56 to travel up the back of the follower 57
by action of its spring 61 and thereby bring the
circuits affected by the upper master to their ini=
tial conditions which, of course; may be full-
bright or. any: intermediate condition, depending
upon the adjustments of the upper row of set-
ups, as already explained. Suppose, however, be-
fore movement of the grand master from the po-
sition shown in Fig. 9, the master handle 63 had
been moved downward to an intermediate posi-
tion. - This would have caused the push rod 56
to-have been moved rearwardly a corresponding
amount and cause the partial dimming. of the
circuits affected by the master shaft 44. TUnder
this condition, the movement of the grand master
to raise the shaft 67 will, as already described,
move the. front end of the push.rod 56 down-
wardly from the position shown in Fig. 9 along
the ‘back cf the follower. - This . results in the
grand master causing a dimiming of the lamps
affected by the master shaft 44 from the assumed
intermediate condition to the condition of no
illumination; and this dimming by the grand
master commences when-the front end of the
push rod 56 is in its uppermost position and con~
tinues until it arrives opposite the pivot 59..
~The operation of the grand master will affect
any of the other master shafts in the same man-
ner, the enabling and disabling rods 73 and 13e
affording means for selecting which of the mas-
ter shafts are to be affected by the grand mas-
ter. In case two or more master shafts are op-
erated by the grand master, and the master han-
dles are in different relative positions, the oper-
ation of the grand master will always maintain
the relative conditions determined by the satting
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of ‘the master handles during a dimming or :dur-
ing a brightening direction .of movement of the
grand master. This is due to the fact that the
grand master moves the front ‘ends of the push
rods 68 to 66e over their full range:of movement,
regardless of the particular setting ‘of the mas-
ter handles. 'The grand master and parts affect-
ed thereby thus afford means for selective oper-
ation ‘of any of the ‘master shafts in-any desired

combination and maintain the relationship: as -

determined by the setting of the master handles
during movement of the grand master in elther
‘direction.

It will be understood that where addltlonal
boards similar to that described are used, the
-master ‘shaft 66a will be extended through each
of the additional boards and serve ‘to -actuate
. the master shafts of the additional boards in the
same manhner as. described with reference to the
‘board shown; and by the enabling and disabling
means already - described, -any master shaft: of
any ‘of the boards may be actuated by the grand
master selectively as may be desired,

Although 'a single grand master handle has

been. described ‘for actuating the push rods 56 ¢

" to 86e, it is evident that another grand master
handle and operating means could be applied
to the push rods 56 tc 56e in the same manner
that a pair of master shafts and levers are

- shown applied to the push rods 29 of the set-ups,
in ease such additional operating means were

desired for special purposes. :

Although masters have -been  described for
affecting the circuits of the different set-ups

- selectively, as may be desired, .the means for

adjusting the circuit ‘controlling devices inde-
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“pendently by means of the handles 4o may like- .

‘wise be  subjected "to actuation by a master.
Thus in Fig. 1, the independent handle 4a is

provided with a cam and follower for moving its

. push rod 29 ‘in the 'same way that.the. set-up
handles are furnished with similar means. Con-
- 'sequently there may be applied, if desired, to the

push rods 29 of the independent -handles the
same pair of master shafts and levers with en-
~abling and 'disabling. means as are. shown and
described with reference to the set-up-handles.
Such addition would be a duplication of that de-
scribed ‘as applied to the set-up handles which
would operate in the same manner t0 selectively
actuate the push rods 29 of the independent
handles. This means is omitted from the draw-
ings for the sake of . clearness.

It will be understood from the foregomg that
the disclosed apparatus is capable of many and
“varied adJustments and -may be operated in
many- different ways for securing particular- re-
sults -as.‘may: be desired in special instances.
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‘Although one embodiment of the invention has -

been described, it is  capable of being embodied
in ‘various forms of apparatus and various re-
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lationship of parts without departing from the !

scope of the 1nvent10n

I claim:

1, Apparatus for controllmg an adJustable de-
Vlce for affecting a circuit, comprising a :series
of ‘more -than -two set-up handles, 'a guiding
element, each of said handles being adjustable
- -independently of the others for selecting any de-

_sired .adjustments of said element to any ad-
justment between - limits of movement-of said
device, mechanical means related to said handles
and said element for adjusting said element ‘to
correspond with any selected position of each of
said - handles, and mechanical means for

65

adjustable . means- affecting
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gradually shifting said device from the adjust-
ment determined by one of said handles to the
selected adjustment. determined by any:one of
the other of said handles. .

2. Apparatus for controlling an adjustable
device for affecting a‘circuit, comprising a plu-
rality of set-up handles, a guiding element, each
of said handles-being adjustable for selecting
any desired ‘adjustments: of said element to any

- adjustment. between limits of movement of said

device, mechanical means related to said handles

and said element for adjusting said element to

corespond with any selected position of each of
said handles, mechanical means for gradually
shifting said device from the adjustment deter-
mined by one of said handles to the selected
adjustment determined by another of said .
handles, and ‘means for selectively rendering
portions of said first named mechanical means
effective -or ineffective for determining the ad-
justed position -of -said element to correspond

with the selected adJustment of any one of said

handles.

3. Apparatus for controlling an adjustable
device for affecting 'a circuit, comprising a plu-
rality -of set-up handles; a guiding element each
of said handles being 'adjustable for selecting
any desired adjustments of said element to any
adjustment between limits of movement of said
device, mechanical means reldated to said handles -
and said element for adjusting said element to
correspond with any selected position of each of
sald handles, mechanical means for gradually.
shifting said device from the adjustment deter-
mined by one of said handles to the selected ad-
justment determined by another of said handies,
and means comprising a lever having a shiftable
pivot selectively rendering portions of sdaid first
named mechanical means effective or ineffective

for determining the adjusted position of said =

element to correspond with the selected adjust=
ment of any one of said handles.

4. Apparatus for controlling an adjustable de-
vice for affecting a circuit,- comprising a series
of ‘more than two set-up handies for determining
desired adjustments.of said device correspond-
ing to the position of said handles respectively,
a mechanical guide adjusted at different por-
tions. thereof by movement of said handles, and
means for shifting said device along said guide
from g position .corresponding to. one of said
adjusted portions determined by one of said
handles to a position corresponding to another
of said. adjusted’ portions. determined by  any

one of the other of said handles for obtaining a

gradual adjustment of said device from its first
position to its-second position. ;
5. Apparatus for.controlling an adjustable de-
vice. for affecting 'a- circuit, :comprising ‘a plu-
rality of “set-up handles for determining "de-
sired adjustments of said device, a mechanical .
guide adjustable. .at:different portions thereof,

.mechanical means between: said handles and said

guide .for . adjusting different  portions of said
guide according to-the position. of said handles,
said .mechanical

- means for seléctively rendering same effective
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or.ineffective -in adjusting different portions of -
said guide, and means for shifting said: device -
along said guide from -a position corresponding.
to one .of said adjusted portions to a posmon
corresponding to another .adjusted ‘portion for
obtaining. gradual adjustment of said device from
one position to another. .

6. Appara,tus for controlling an adjustable de-v”
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vice for affecting a circuit, comprising a plurality
of set-up handles for determining desired sequen-
tial adjustments of said device, mechanical means
related to said handles and said device for grad-
ually adjusting said device from a condition de-
termined by one of said handles to a condition
determined by another of said handles, and
means for rendering said mechanical means inef-
fective while preserving the set-up of said han-
dles and for enabling independent adjustment of
said device.

7. Apparatus for controlling an adjustable de-
vice for affecting a circuit, comprising a plurality
of set-up handles for determining desired sequen-
tial adjustments of said device, mechanical means
related to said handles and said device for grad-
ually adjusting 'said device from a condition de-
termined by one of said handles to a condition
determined by another of said handles, means for
independently adjusting said device, and means
for rendering said mechanical means ineffective
while preserving the set-up of said handles and
for enabling said independent adjustment of said
device and for also rendering said independent
adjusting means ineffective while rendering said
mechanical means effective for adjustment of
said device.

8. Apparatus for controlling a plurality of sep-
arately adjustable eircuit controlling devices for
individually affecting their ecircuit respectively,
comprising a. series of more than two set-up han-
dles for each of said devices respectively, mechan-
ical means related to said handles and their re-
spective devices for gradually adjusting said de-
vices from a condition determined by certain of
their respective handles to a condition deter-
mined by any other of their respective handles,
and a single element for actualing said means.

9. Apparatus for controlling a plurality of sep-
arately adjustable circuit controlling devices for
individually affecting their circuits respectively,
comprising a series of more than two set-up han-
dles for each of said devices respectively, and
mechanical means related to said handles and
their respective devices for gradually and simul-
taneously adjusting said devices from a condition
determined by certain of their respective handles
to a condition determined by any other of their
respective handles.

10. Apparatus for controlling a -plurality of
separately adjustable circuit controlling devices
for individually affecting their circuits respective-
ly, comprising a plurality of set-up handles for
each of said devices respectively, mechanical
means related to said handles and their respec-
tive devices for gradually and simultaneously ad-
justing said devices from a condition determined
by certain of their respective handles to a con-
dition determined by other of their respective
handles, and means for selectively rendering por-
tions of said mechanical means effective or inef-
fective for .determining the adjusted positions
of said devices to correspond with the positions
of their respective selected handles.

- 11. Apparatus for conirolling a plurality of
separately adjustable circuit controlling devices
for individually affecting their said circuits re-
spectively, comprising a plurality of set-up han-
dles for each of said devices respectively, me-
chanical means related to said handles and their
respective devices for gradually adjusting said
devices from a condition determined by certain
of their respective handles to a condition deter-
mined by other of their respective handles, means
for independently adjusting each of said devices,
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and means for rendering said mechanical means .
ineffective while preserving the. set-up of said.
handles and for enabling ‘said independent ad-:
justment of said devices and for also rendering:
said independent " adjusting ‘means ineffective
while rendering said mechanical means effec-
tive for adjustment of said devices.

12. Apparatus for controlling a plurality -of
separately adjustable circuit controlling devices
for individually affecting their circuits respec-
tively, comprising a series of more than two
set~up handles for each of said devices respec-
tively, a mechanical guide related to each of said
devices respectively adjusted at different por-
tions thereof by movement of said handles, and
means for simultaneously shifting said devices -
along their respective guides from their position
corresponding to the adjusted portions by cer-
tain of said respective handles to a position cor-

‘responding to other adjusted portions by any

other of said respective handles for obtainhing
gradual adjustment of said devices from one po-
sition to the other. )

13. Apparatus for controlling -a plurality of
separately adjustable circuit controlling devices
for individually affecting their circuits respec- -
tively, comprising a plurality of set-up handles
for each of said devices respectively, a mechan-

- ical guide related to each of said devices re-
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spectively adjusted at different portions-there-
of by movement of said handles, means for simul-
taneously shifting said devices along their re-
spective guides from their position correspond-
ing to the adjusted portions by certain of said
respective handles to a -position corresponding
to other adjusted portions by other of said re-
spective -handles for obtaining gradual adjust-
ment of said devices from one position to the
other, and means for selectively. rendering the
adjustment of said guides by said handles effec-
tive or ineffective for determining the adjusted
position of each of said devices to correspond with
the positions of selected handles of each of said
devices. : :

14. Apparatus for. controlling a plurality of

‘separately adjustable circuit controlling devices

for individually affecting their circuits respec-
tively, comprising a plurality of set-up handles
for each of said devices respectively, a handle
for independent adjustment of each of said de-
vices respectively, a mechanical guide relates to
each of said devices respectively adjusted at dif-
ferent portions thereof by movement of said
set-up handles, means for simultaneously shift-

. ing said devices along their respective guides
" from their position corresponding to the adjust-

ed portions by certain of said respective set-up
handles to a position corresponding to other
adjusted portions by other of said respective set-
up handles for obtaining gradual adjustment of
said devices from one position to the other, and
means for disabling the adjustment by move-
ment of said set-up handles while preserving the
set-up of said sef-up handles and for enabling
the adjustment of each of said devices by said
handles for independent adjustment.

15. Apparatus for controlling a plurality of
separately adjustable circuit controlling devices
for individually affecting their circuits respec-
tively, comprising an adjustable handle for each
of said devices respectively, intermediate me-
chanical means related to each of said handles
and each of said devices respectively for gradual-
ly and individually adjusting the respective de-
vices upon movement of said handles, and master
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L means, operatively related to intermediate por=

tions of said- intermediate mechanical means for

simultaneously moving said devices ‘from their

various: pesitions as determined by adjustment
of said handles. to different desired positions in-
dependently of movement of said handles.

16. Apparatus for controlling a plurality of
separately adjustable circuit controlling devices
for individually affecting their circuits respec-
tively, comprising an adjustable handle for each
of said devices respectively, intermediate me-
chanical means related to each of said handles
and each: of said devices.respectively for gradu-
ally and individually adjusting the respective de-
vices upon: movement of said handles, and master
means operatively related to intermediate por-
tions: of ‘said- intermediate mechanical means for
simultaneously -and proportionally moving said
devices from: their various positions as deter-
mined by adjustment of said handles to different
desired positions independently of movement of
said handles, ‘

17. Apparatus for controlling a plurality of
separately adjustable circuit controlling: devices
for individually affecting their circuits respec-
tively; comprising an adjustable handle for each
of said devices respectively, intermediate me-
chanical means related to each of said handles

and each of said devices respectively for gradual-

ly and’ individually: adjusting the respective de-
vices upon: movement of said handles, and master
means operatively related to intermediate por-
tions of said intermediate mechanical means for
simultaneously and proportionally moving said
devices from their various positions as deter-
mined’ by adjustment of said handles to a com-
mon uniform position independently of move-
ment of. said handles. :

18. Apparatus for controlling a plurality of

separately adjustable circuit controlling devices:

for individually affecting their circuits respec-
tively, comprising an adjustable handle for each
of said devices - respectively, intermediate me-=

chanical means related. to each of said handles’

and each of said devices respectively for gradual-
ly and individually adjusting the respective de-
vices upon movement of said handles, and master
means operatively related to intermediate’ por-
tions.of said intermediate mechanical means for
simultaneously and propcrtionally moving said
devices . from. their various positions as deter-
mined. by adjustment of said handles.to different
desired positions: and for returning said devices

simultaneously and proportionally to their initial:
positions independently of movement. of said

handles.:

19. Apparatus. for controlling a plurality of

separately, adjustable. circuit controlling devices
for individually affecting their circuits respec-
tively,. comprising an adjustable handle for each
of. said devices respectively, intermediate me-
chanical means related to each of said handles

_ and: each of said devices respectively for grad-

Gally and individually adjusting the réspective
devices upon movement of said handles, master
means operatively related to intermediate por-
tions  of said intermediate mechanical means
for simultaneously moving said devices from their
various positions as determined by adjustment of
said handles to. different. desired positions inde-
pendently of movement. of said handles, and
means for selectively disabling said devices from
movement by said. master means.

20. Apparatus for controlling a plurality of
‘separately adjustable circuit controlling devices
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for individually affecting: their ecircuits-respee=-
tively, comprising an adjustable handle for each:
of said devices respectively, intermediate me--
chanical means related to each of said-handles-

- and. each of said devices respectively for grad-:

vally and individually adjusting . the respective:
devices' upon movement of said handles, master
means operatively related to intermediate por-:
tions of said intermediate mechanical means for:
simultaneously and proportionally meving said:
devices from their various positions as deter- -
mined by adjustment of said handles to different
desired positions independently of movement of
said handles, and means for selectively disabling
said devices from movement by said master
means. . .

21. Apparatus for controlling .a plurality of
separately adjustable circuit controlling devices:
for indivdually affecting their circuits respec-
tively, comprising a plurality of set-up handles
for each of said devices respectively for deter-
mining desired sequential -adjustments of each
of said devices respectively, mechanical means:
related to each. of said plurality of set-up handles:
and their respective devices for gradually and:
simultaneously adjusting - said devices from a
condition determined by certain of said set-up
handles to a condition determined by other of
said set-up handles, and master means for simul-
taneously moving said devices from their vari-
ous positions as determined by adjustment of
said set-up-handles in each of said conditions to
different desired - positions = independently of
movement of said set-up handles.

22, Apparatus for controlling a plurality of
separately adjustable circuit controlling devices
for individually affecting their circuits respec-
tively, comprising a plurality of set-up handles
for each of said devices respectively for deter-
mining desired sequential adjustments of each
of said devices respectively, mechanical means
related to each of said plurality of set-up handles
and their respective devices for gradually and
simultaneously adjusting said devices from a con-
dition determined by certain of said set-up* han-
dles to a condition determined by other of said
set-up handles, master means for simultane-
ously moving said devices from their various
positions as determined by adjustment of said
set-up handles in each of said conditions to dif-
ferent desired positions independently of move-
ment of said set-up handles, and means for se-

Jlectively disabling  said devices from movement

by said master means.

23. Apparatus for controlling a plurality of
separately adjustable circuit controlling devices
for individually affecting their circuits respec-
tively, comprising a plurality of set-up handles
for each of said devices respectively for deter-
mining desired sequential adjustments of each of
said devices respectively, a handle for independ-
ent adjustment of each of said devices respec-
tively, mechanical means related to each of said
set-up handles and each of said devices respec-
tively for gradually and individually adjusting
the respective devices from a condition deter-
mined by certain of said set-up handles to a
condition determined by other of said set-up
handles, means for disabling said mechanical
means while preserving the set-up of said set-up
handles and for enabling the adjustment of said
devices by said handles for independent adjust-
ment respectively, and master means for simul-
taneously moving said devices from their various
positions as determined by said set-up handles-to
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different desired positions independently of move-
ment of said set-up handles.

24. Apparatus for controlling a plurality of
separately adjustable circuit controlling devices
for individually affecting their circuits respec-
tively, comprising a plurality of set-up handles
for each of said devices respectively for deter-
mining desired sequential adjustments of each of
said devices respectively, a handle for independ-
ent adjustment of each of said devices respec-
tively, mechanical means related to each of said
set-up handles and each of said devices respec-
tively for gradually and individually adjusting
the respective devices from a condition deter-
mined by certain of said set-up handles to a
condition determined by other of said set-up

handles, means for disabling said mechanical.

means while preserving the set-up of said set-up
handles and for enabling the adjustment of said
devices by said handles for independent adjust-
ment respectively, master means for simultane-
ously moving said devices from their various po-
sitions as determined by said set-up handles to
different desired positions independently of move-
ment of said set-up handles, and means for selec-
tively disabling said devices from movement by
said master means.

25. Apparatus for controlling a plurality of
separately adjustable circuit controlling devices
for individually affecting their circuits respec-
tively, comprising an adjustable handle for each
of said devices respectively, mechanical means
related to each of said handles and each of said
devices respectively for gradually and individ-
ually adjusting the respective devices upon move-
ment of said handles, master means for simul-
" taneously moving said devices from their vari-
ous positions as determined by adjustment of
said handles to different desired positions inde-
pendently of movement of said set-up handles,
additional independently operable master means
for simultaneously moving said devices from
their various positions as determined by adiust-
ment of said handles to different desired positions
independently of movement of said set-up han-
dles, and means for selectively disabling said de-
vices from movement by each of said master
means.

26. Apparatus for controlling a plurality of
separately adjiustable circuit controlling devices
for individually affecting their circuits respec-
tively, comprising a plurality of set-up handles
for each of said devices respectively for deter-
mining desired sequential adjustments of each of
said devices resvectively, mechanical means re-
lated to each of said vlurality of set-uv handles
and their respective devices for gradually and si-
multaneously adjusting said devices from a con-
dition determined by certain of said set-ur han-
dles to a condition determined by nther of said
set-up handles, master mesns for simultanenngly
moving said devices from their varinus positions
as determined by adiustment of said set-up han-
dles in each of said conditions to different de-
sired positions indenendently of movement of said
set-up handles, additional independently overa-
ble master means for simultanenusly movine said
devices from their various positions as deter-

mined by adjustment of said set-up handles in -

each of said conditions to different desired posi-
tions independently of movement of said set-up
handles, and means for selectively disabling said
devices from movement by each of said master
means.
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27. Apparatus for controlling a plurality of
separately adjustable circuit confrolling devices
for individually affecting their circuits respec-
tively, comprising a plurality of set-up handles
for each of said devices respectively for determin-
ing desired sequential adjustments of each of
said devices respectively, a handle for independ-
ent adjustment of each of said devices respective-
ly, mechanical means related to each of said
set-up handles and each of said devices respec-
tively for gradually and individually adjusting
the respective devices from a condition deter-
mined by certain of said set-up handles to a con-
dition determined by other of said set-up han-
dles, means for disabling said mechanical means
while preserving the set-up of said set-up handles
and for enabling the adjustment of said devices
by said handles for independent adjustment re-
spectively, master means for simultaneously mov-
ing said devices from their various positions as
determined by said set-up handles to different
desired positions independently of movement of
said set-up handles, additional independently op-
erable master means for simultaneously moving
said devices from their various positions as de-
termined by adjustment of said set-up handles
in each of said conditions to different desired po-
sitions independently of movement of said set-
up handles, and means for selectively disabling
said devices from movement by each of said mas-
ter means.

28. Apparatus for controlling a plurality of
separately adjustable circuit controlling devices
for individually affecting their circuits respective-
ly, comprising a series of more than two set-up
handles for each of said devices respectively for
determining desired sequential adjustments of
each of saild devices respectively in successive
series of combinations, a guiding element for
each of said devices respectively, mechanical
means for each of said series respectively for
adjusting said elements in accordance with the '
adjustments of said set-up handles in the differ-
ent series, and means for simultaneously trans-
ferring the adjustments of said devices from one
of said series of combinations to any other of
said series of combinations.

29. Apparatus for controlling a plurality of
separately adjustable circuit controlling devices
for individually affeéting their circuits respec-
tively. comprising a series of more than two
set-up handles for each of said devices respec-
tively for determining desired sequential adjust-
ments of each of said devices respectively in
successive series of combinations, a guiding ele-
ment for each of said devices respectively me-
chanical means for each of said series respec-
tively for adjusting said elements in accordance
with_the adjustments of said set-up handles in
the different series. and means for simultaneously
and proportionally transferring the adiustments
of said devices from one of said series of com-
binations to any other of said series of com-
binations.

30. Apparatus for controlling a plurality of
separately adiustable circuit controlling devices
for individually affecting their circuits respec-
tively, comprising a series of more than two
set-up handles for each of said devices respec-
tively for determining desired sequential adjust~
ments of each of said devices respectively in
successive series of combinations, a guiding ele-
ment for each of said devices respectively me-
chanical means for each of said series respec-
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tively: for adjusting said eletnents ‘in ‘accordance

. with “thé ‘adjustments “of sald set<up handles i
the different :series, means ‘for simultanedusly
-transferring the adJustments of said devices from
one of said series of combinations to any other
of said series of combinations, and master means
for simultaneously moving said devices from each
of -their positions in' said different series to dif-
ferent desired posmons mdependently of move—
ment of said set-up handles. :

- 31, Apparatus for controlling a plurahty of
separately adjustable circuit controlling devices
for .individually affecting their circuifs respec-
tively, comprising a series: of more  than two
set-up handles for each of said devices respec-
tively for determining desired. sequential adjust-
ments" of each' of said .devices respectively in
successive sefies of combinstions; a guiding ele-
ment for each of said devices respectively me-
chanical means’ for each of said series respec-
tively for adjusting said elements in accordance
with' the adjustments of said set-up handles in
the :different seriés, meéans for simultaneously
transferring the-adjustments of said devices from

“‘onie of said series of combinations to any other
of said series of combinations, and - master means
for. ‘simultaneously and proportionally moving
said devices from each of their positions in said
different series to different desired-positionsg in-
dependently of movement of said set-up handles.

32. Apparatus for controlling a plurality:of
‘separately’ adjustable circuit controlling devices
for-individually affecting their-circuits respec-
tively,: comprising a plurality of set-up-handles
for each of said devices respectively for determin-
ing desired sequential adjustments of each of said
devices respectively in successive series of: combi-
nations; a guiding element-for each of said-de-
vices respectively mechanical means for each of
said series respectively :for adjusting said-ele-
ments in accordance with the-adjustments of said
set-up handles in the different. series, means for
simultaneously: transferring the: adjustments -of
said devieces from one of said series of combina-
tions to:another of said. series. of -combinations,
master means for simultaneously moving said de-
vices from each of their-positions in said dif-
ferent series to different desired positions in~
dependently of movement of-said-set-up handles,
and means for selectively disabling any of said
devices from movement by said master means in
any of said series of combinations.

- 33 Apparatus for controlling a plurallty of
separately adjustable circuit controlling deviees
for individually affecting their circuits respec-
tively,: eomprising a plurality of set-up. handles
for-each of said devices respectively for determin-
ing desired sequential adjustments of each of
said devices respectively. in successive series. of
combinations, a guiding element for each of said
devices respectively mechanical means for each
‘of said series respectively for adjusting said ele-
ments in accordance with the adjustments of
said set-up handles in the different series, means
for simultaneously transferring the adjustments
of said devices from one of said series of combi-
nations to another of said series of combinations,
master means for simultaneously moving said de-
vices from each of their positions in said dif-
ferent series to different desired positions in-
‘dependently of movement of said set-up handles,
additional master means for simultaneously mov-
ing said devices from each of their positions in
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said different series to different desired positions
independently of movemerit of said set- ~up han<
dles, and means for selectively disabling ‘any-of
said devices from movement by either .of said
master means in any of sald senes of combma-
tions.

34, Apparatus for controlling a plurahty of
separately adjustable circuit controlling, devices
for- individually affecting their circuits réspec=
tively, comprising: an adjustable handle 6T each
of said devices ‘respectively, mechanical® means
related to each of said handles and ‘each’of said
devices respectively for gradually and individually
adjusting the respective devices upon movement
of said handles, master means for simultaneously
moving ‘certain of said -devices from’ their Vari=

_ous positions as determined by adjustment of said

handles to different desired positions independ=
ently of movement of said set-up-handles, addi-
tional independently operable master means’ for
simultaneously moving certain of said devices
from their various positions as determined by
adjustment of said handles to different desired
positions . independently - of ~movement of ~sdid
set-up handles, and grand master means -for
simultaneously moving said master means. :
35. Apparatus for controlling -a plurality--of
separately adjustable -circuit controlling devices
for .individually affecting their-circuits respec-
tively, comprising an:-adjustable handle for each
of .said - devices' respectively, mechanical means
related to each of said handles and each of said
devices respectively for gradually and individual-
ly adjusting the respective devices- upon move=
ment of said handles; master means for simul-
taneously: and proportionally moving -certain -of
said devices from their various positions as deter-
mined by adjustment of said handles to-different
desired positions independently of-movement -of.
said . set-up. handles,  additional independently
operable master means. for. simultaneously--and
proportionally ‘moving - certain. of -said - devices
from: their -various: positions - as . determined: by
adjustment .of said handles to- different -desired
positions - independently - of .movement- of. said
set-up- handles,  and grand master .means for
simultaneously. and proportionally movmg -said

master means.
36..Apparatus. for controllmg a plurahty of
separately - adjustable. circuit -contrelling. devices
for. individually affecting - their ‘circuits-respec-
tively, comprising an-adjustable handle for each
of .said devices -respectively, mechanical means
related to each of said handles and each of -said
devices respectively for gradually and individual-
ly. adjusting the respective.devices upon..move-
ment of said handles, master means for simul-
taneously moving -certain of said devices from
their various positions as determined by.adjust-
ment of said handles to different de51red p051-
tions 1ndependent1y of movement of said set-up
handles, additional 1ndepende‘1t]y operable
master means for simultaneously moving. certam
of said devices from: their various positions as
determlned by adJustment of - said ‘handles to
different 'desired  positions. mdependently of
movement of said set-up handles ‘grand master
means for mmultaneously moving said master
means, and means for selectively disabling said.
master means from movement bJ sald grand

master mea,ns
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