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The present invention relates to comtrol apparatus for
the contro] of lighting for variable effect, more particu-
larly for the control of stage lighting in theatres and in
television studios.

In the lighting of theatre and television studio stages,
a_ large number of lighting. circuits, each with its ap-
propriate dimming device, are provided. The dimming
device may comprise a varjable resistance, 2 tapped trans-
former, a saturable reactor or a gas filled tricde valve,
any of which by varying the voltage applied to the cor-
responding lighting circuit, gives a number of imper-
ceptible steps -of light intensity. = The dimming devices
are actuated by remote control by means of miniature
dimmer levers which in the case of the first two of the
above-mentioned devices are connected by an electro me-
chanical arrangement to the dimmer arms for effecting
actuation thereof and in the case of the latter two above-
mentioned dimming devices, the miniature levers are con-
nected to means for varying the current fed to the satu-
ration coil of the reactor or to the grid of the triode
valve.

The miniature dimmer levers are mounted in a remote

control panel or console, there being one lever for. each

lighting circuit, the position of which gives an indication
of the condition of the dimmer associated therewith and
thus the corersponding intensity of light given by the
lighting circuit. - By suitably operating sslected of the
levers, the stage lighting can be balanced to give a de-
sired lighting effect; thus ‘a powerful lamp may for a
period be run at reduced light intensity while other-lamps
are allowed to become dominant. This balancing may be
required for brightness regulation or in the case of colour
lighting, for colour change in addition.

One set of light intensities or colours are required to
follow another set with the dimming devices differenily

‘adjusted to give a gradual change of lighting effect, as-

for example, in representing a sunset or dawn. = In addi-
tion, complete changes of lighting effect are required to
correspond with a change of scene.

In the theatre, all such changes are concentrated to a
greater or less extent in one¢ area i.e. the stage, but in
television studios there may be in effect several stages
ranged around-the studio and thc actors and - television
cameras visit the stages in turn, - ‘As an example, a light-
ing programme may comprise:

(a) Scene 1: opening lighting.

(b) Scene 1: sunset lighting.

(¢) Scene 1: sunset lighting plus Scene 2 opening light-
ing, e.g. for preview purposes, and
(d) Cut out Scene 1 lighting and maintain Scene 2
lighting.

The programme may cover a large number of scenes

not necessarily in strict sequence and changes from one.

. lighting set-up to another may be gradual as in the case of
(b) or sudden as in (d), but in either event the dimming
devices have to be operated to take up the new adjust-
ments required.

‘The method hitherto ‘adopted to cover these various
changes is known as multi-scene preset and requires the
provision of a plurality of dimmer levers common to
each lighting circuit, ten such common levers being quite
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usual. This number of levers involves making the levers
very small which, although rendering them inconvenient
in operation' is necessary to- aveid the control panel or
counscle from becoming too large. TFurthermore, the
provision of ten. levers to each lighting circuit has been
found inadequate and even larger numbers have to be
contemplated, but it is difficult to. provide conveniently
enough sets of levers to correspond to the number of
charniges of ‘light intensity required and these levers have
to be reset to fresh intensities once they have been op-
erated to give a desived lighting set-up. This involves
the provision of a written plot of the dimmer levels and
circuits for each lighting change.

It is however, a feature of television productions that
although time may exist ‘for the preparadovx and plan-

,nmg of the lighting changes before the production. ar-

riveg lin the studio, actual studio time is very limited.
However, the dimmer intensity lsvels can only be set in
the studio when the scenery, actors and lighting are re-
hearsed and viewed on monitors which show the results
as seen by the cameras. There ig therefore unlikely to be -
sufficient time te write carefully 5 plot which will enable
the desired results established at the rehearsals to be re:
peated exactly for the final run-through and transmission.

It has been suggested to record om cards such as ‘are
commonly used in computors, the dimmer levels and
cther switching requirements and such recording may be
made by using a pen or pencil to black-in selected areas
of the card or the recording may be effected by punch-
ing holes in the card. The cards are subsequently read
by a reproducing apparatus which causes the dimmers and
switches to take up positions in accordance with the rec-
ord on each card.

The use of a punched card svstem in conjunction with
the known dimmer actuating equipment iIs not entirely
suitable because ‘in the case of television studios, a pro-
duction is subject to last minute changes right up to the
time -of transmission and, in case of emergency, during
the transmission itself. It has been suggested that the
methed of vecording on the cards by means of pen or
pencil aliow changes and modifications to be more readily
effected than with a punched card, but in fact the use of
a pencil or pen is an operation similar to that of writ-
ing a plot and is therefore subject to the objection previ-
ously mentioned. Furthermore, with such systems the
lighting set-up is determined by a card positicned in the
card reader and in order to cnaqge such a set-up, it is -
necessary to-remove the card from the reader to effect
the desired changes. of the record theréon and replace
the card in the reader. 1t is not possible, therefore, for
the operator to effect immediate changes in a given light-
ing set-up.

It is.an object of the present invention to provide a
stage lighting control apparatus which allows the lighting
operator to set the dimmeér controls in the normal man-
ner and once the desired lighting has been set, to record
automatically the state of ‘the dimmer and switch con-
trols for subsequent reproduction. It'is a further object
of the invention to provide means whereby the operator
has an over-riding control of the dimmer positions so that
he can effect immediate changes in a lighting set-up read
from a card or other record. o f

According to the invention control apparatus for the
control of stage lighting for variable effect comprises in-
dividual control means for controlling the seiting of a
dimming device in each lighting circuit, means for re-
cording -automatically in the form of stored information
the condition of the said individual control means for
giving a desired lighting effect, and means responsive to
said stored information for controlling the setting of the
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dimming devices whereby the said lighting effect can be
reproduced exactly as and when required.

The said individual control means are arranged so that
they effect an over-riding control of the setting of the
dimming devices so that when the dimming devices are
set according to the stored information for a given light-
ing effect, the lighting can be instantly modified as re-
quired by actuating an appropriate individual control
and the lighting set-up as thus modified can be recorded
for future use.

According to a further feature of the invention, a
visual indicating means is provided to give to the opera-
tor of the apparatus an indication of the setting of the
dimming devices of the respective lighting circuits and
also to indicate any change in the condition of the indi-
vidual centrol means before the condition of the appro-
priete dimming device is correspondingly changed. = As
previously mentioned, in the multi-scene preset method
of operation, it is necessary to provide a multiplicity of
individual control means for each dimming device and
this may result in the control panel or console becoming
too large for convenient operation. According to a still
further feature of the invention, there is provided a
means whereby the individual contyol means can be se-
lectively connected to the dimming devices. In this
manner, a given number of an individual control means
can be employed to control the setting of a much larger
number of dimming devices by connecting the individual
conirol means to a corresponding number of dimming
devices, setting the dimming devices as required, and then
transferring the individual control means to further of
the dimming devices and then setting the said further
dimming devices, and so on.

In one form of the invention, each of a number of in-
dividual dimmer controls is actuated by a series of push
buttons to give the required increments of light inten-
sity from no light to full light. As each push button
is depressed it lights internally and extinguishes the light-
ing in the others of the series, thereby giving a visual
‘indication of the level of light intensity selected. Each
push button is connected in a Wheatstone bridge servo
circuit which determines the intensity position which an
electro-mechanically driven dimmer will occupy, the actu-
ation of the dimmer being further controlled by the
closing of a dimmer driving motor master switch and
the setting of a motor speed regulator.

Once each series of dimmer push buttons has been
operated fo give the appropriate lighting set-up, the out-
put of the circuit in which the push buttons are con-
nected is transferred by a record master control to an
electric punch which cuts corresponding holes in a rec-
ord card. This card can subsequently be read auto-
matically and the electrical connections existing at the
time of its cutting are reproduced in such a way as to
drive the dimmers to the appropriate levels and to light
the lamps inside the corresponding push buttons so that
the operator is given a visual indication of the dimmer
settings. )

The speed at which the dimmers take up their selected
positions is regulated by the dimmer driving motor
speed and in the electro-mechanically driven dimmer,
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--mechanical inertia ensures that the dimmer will hold its -

position until driven to a new position. Accordingly, in
this cese, only one card reader is required.

Where, however, saturable reactor-or gas filled tricde
valves or other dimming devices without mechanical in-
ertia are used, two card readers are required which are
used alternately. A cross-fader then lessens the poten-
“tial supplied to one while increasing that supplied to the
other, so that ithe condition of the one is merged into
and replaced by the other in respect of the dimmer actu-
ation.

The invention will now be described in more detail
with reference to the accompanying drawings illustrating
one embodiment of the invention and in which:
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FIGURE 1 is a block diagram illustrating a control
apparatus according to the invention,

FIGURE 2 is a detail showing the arrangement of the
control buttons on the console or control desk of FIG-
URE 1,

FIGURES 3a and 3b together give a diagrammatic
circuit arrangement of the apparatus and

FIG. 4 is a diagrammatic showing of a dimmer and
associated apparatus.

Referring firstly to FIGURES 1 and 2, the apparatus
according to the invention is shown as comprising a con-
sole or control desk I provided with a plurality of push
buttons (FIGURE 2) for controlling stage lighting cir-
cuits as will hereinafter be more fully described. The
console is connected by a multiwire cable 3 to an equip-
ment unit ¢ comprising shift couplers 5, store urits §,
a cue unit 7 and master unit 8 which are actuated in a
manner hereinafter described according to the operation
of the push buttons of the console 1.

The store units 6 and master unit § are connected to a
dimmer bank 9 comprising a plurality of dimmers, the
setting of which is controlled by the transposing units 6.
The equipment unit 4 has also connected thereto, a card
punching apparatus 1¢ to enable a given seiting of the
transposing units to be recorded on a card and a card
reading apparatus 11, by means of which transposing
units can be set according to the punching on a card.

As shown in FIGURE 2, the push buttons provided
on the console 1 comprise two sets of five rows of seven
buttons for controlling the operation of the stage light-
ing circuits. FEach row of buttons comprises five dim-
mer position buttons 12, a dimmer switch button 13 and
a dimmer state button 14. The five buttons 12 are ar-
ranged to give varying degrees of dimming and in the
example shown, actuation of the first button of each row
(the lowermost button as shown in FIGURE 2) gives a
dimmer Setting of ¢, the second button a dimmer setting

‘of ¥4, the third button a dimmer setting of %%, the fourth

button a dimmer setting of % and the fifth button a dim-
mer setting of full lighting, The dimmer switch button
13 controls the operation of a black-out or lighting cir-
cuit interruptor relay and operation of the dimmer state
button connects the dimmer circuit to a meter 15 to
indicate the coandition of the dimmer. In addition there
are provided five shift buttons 24, a “blackout” button 25,

‘and a “dimmer connection” button 26, the functions of

which will hereinafter be described with reference to
FIGURES 3q and 3b.

Referring now to FIGURE 34, there is shown at the
left hand side of the figure, one row of push buttons con-
sisting of five dimmer position buttons 124 to 12¢, a dim-
mer switch button 13 and a dimmer state button 14.
The push buttons are provided with translucent tops and
associated with each button is a lamp 16 which lights
and illuminates the button to indicate the circuit condi-
tions as will hereinafter be described. The five dimmer
position buttons 124 to 12e in the example shown are
arranged to vary the dimmer condition from zero to full
light in quarter steps. Thus button 124 is operated to
drive the dimmer to give zero light, 12b to give ¥4 light,
12¢ to give ¥4 light, i2d to give % light and 12e to give
full light. Each button 124 to 12e is provided with three
contacts 17, 18 and 19 and a bridging member 20, the

‘arrangement being such that upon pressing the button,

the bridging member 20 first connects the contacts 17
and 19 and when the button is fully depressed, contact 18
is connected to the contacts 17 and 19, the push buttons
13 and 14 are each provided with only two contacts 21
and 22 and a bridging member 23 which connects con-
tacts 21 and 22 when the button is operated. The row
of push buttons 12a to 12¢, 13 and 14 are connected to a
shift coupler indicated generally at 27 and which com-
prises a multicontact relay arrangement having a plurality
of fixed contacts 284 to 28, each emagageable by five
movable contacts 29a to 29r, 30a to 30r, 31a to 31r, 32z to
32y and 33« to 33r, the movable contacts being arranged in
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vertical sets each of which is operable upon energisation
of an.appropriate one of magnet coils 34, 35, 36, 37
and 38.

Thus ‘upon energlsauon of the coil 34 for example,
the set of movable contacts 29« to 29r-is operated to
establish connection between the push buttons 12a to 12,
13 and 14 with a store unit indicated generally at 39
(FIG. 35) which controls the operation of a dimmer
(FIG.: 4) in-accordance with the setting of the push
buttons.  There is ‘one store unit 39 connected to each
set of movable contacts 29 to 33 respectively and it will
be apparent that the row of push buttons 124 to 12e, 13
and 14 can be connected to any one of five store units
upon energisation .of the appropriate one of the magnet
coils 34 to 38 by operating the cortresponding shift button
24 to establish a connection from earth through the mag-
net coil and the contacts of the shift button over lead 40
to positive supply at 41, The lead 40 is also connected
to the contacts 19 of the push buttons 12a to 12¢ and to
the contacts 22 cf the push buttons 13 and '14. The con-
tacts 17 of the push buttons 124 to 12¢ are connected
respectively through a multi-wire cable 43 to the fixed
contacts 28a-to 28e of the shift coupler 27 while the
contacts k8 of the push buttons 12qto 12¢ aré connected
in common over lead 42 to the fixed contact 281 of the
shift coupler. . The lamps of the push buttons 124 to 12¢
are connected on one side of the positive supply lead 48
and on the other side through a multi-wire cable 44 to
the fixed contacts 28)‘ to 28k respectively of the shift
coupler.

The movabie contacts 294 to 29¢ of the shift coupler
are connected through a muiti-wire cable 45 to one side
of magnet coils g, f, e, d, and c, respectively of a relay
CB1 of the stere unit 39. The- other side of each of the
magnet coils g to ¢ is connected to earth and it will be

~apparent that when the appropriate shift button is operated
-to'energise the magnet coil 34, a circuit is established from

the magnet coils g to ¢ through the movable contacts 294
to 2%¢ and fixed contacts 28 to 28e of the shift coupler
to the contacts 17 of the dimmer position push buttons
12a to 12e. -The relay CB1 also includes three fixed con-

“tacts 46, 47 and 48 and five sets of three movable con-

tacts 49q, 49b and 49c, 504, 50b and 50c, 51a, 51b and
Slc, 52a, 525 and 52¢ and 53a, 53b, and 53¢ respectively,
the ‘sets of movable contacts being operated under the
control of the magnet coils g to ¢ respectively. The fixed
contact 46 is connected to earth, the fixed contact 47 is
cennected to the positive supply lead 40 and the fixed
contact 48 is connected through a normal open contact 54
of relay RL2 and over lead 35 to one of the dimmers

AFIG. 4) of the dimmer bank 9. The operating coil of

relay RL2 is connected on one side to earth and on the
other side through the contacts .of the “dimmer connec-
tion” button 26 to the positive supply lead 40, so that
upon operating the button 26, the relay RL2 operates to
connect over iis contact 54 the fixed contact 48 with the
dimmer lead 85,

The movable contacts 494 t0:534 are connected through

"a multi-wire cable 56 to the movable contacts 29f to 29k

respectively of the shift coupler and upon energisation of
the magnet coii 34 for example, circuits are established
through the fixed contacts 28f to 28k to the respective
lamps 16 of the dimmer- position buttons 12z to 12e.

- The movable. contacts 49b to 53b are connected over a

multi-wire cable 57 to the card punch 10 and movable
contacts 49¢ to 53¢ are connected respectively to. 0, %,

- Y, % and full control voltage.

Thus upon operation of one of the said sets of movable
contacts of the store unit for example, contacts 51a, 51b
and 51c as will hereinafter be described, the contact 51a
establishes a circuit from earth, fixed contact 46, mov-
able contact 5ia, cable 56, movable contact 294, fixed
contact 285, cable 44, lamp 16 of button 12¢; lead 40 to

" positive supply 41. The lamp 16 illuminates the button

12¢ to indicate that the dimmer control is set to Y. The
movable contact 515 establishes 4 circuit from the supply
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lead 490, fixed contact 47, movable contact 51b and cable
57 to the card punch 18, and movable contact 51c con-
nects 45 control voltage to the fixed contact 48 for oper-
ating the dimmer upon closure of the “dimmer connec-
tion” button' 26.

The reiay CB1 also includes a core (not shown) hav-
ing a magnetising winding a and a demagnetising wind-
ing b the core having associated therewith’ an arma-
ture which in known manner locks the movable contacts
against operation. by the magnet coils ¢ to g when the
armature is operated and permits operation of the con-
tacts when the armature is released.

The winding b is connected on one side to earth and
on the other side through a ‘change-over contact set 58
of a relay ' RL1 and over lead 79 to movable contact
291 of the 'shift coupler, and the winding a is connected
on one side to. earth and on-the other side through a
normal open contact 5% of the relay RI1 and over lead
60 to the card reader T1. "The operating coil of the
relay RL1 is connected on one side to earth and on
the other side to the change-over contact set 58 and also
through a norinally. made contact 61, of relay CB1 and
over lead 62 to the card reader 11. - The magnet coils
¢ to g of the relay CB1 are connected over a multi-wire
cable 63 to the card reader so. that the coils will be
energised according to information read from cards fed
into the'card reader.

The store unit also includes a dlmmer state -relay
RL3 having an operating coil connected from eaith over
lead 64 to movable contact 290 of the shift coupler for
connection through the fixed contact 28¢ to the con-
tact 21 of the dimmer state push button 14. ' The relay
RL3 has two normally open contacts 65 and 66, the
contact 85 serves to ccunect the dimmer lead 55 to
movable contact 297 of the ‘shift coupler and contact
66 connects the movable contact 29q of the shift cou-

:pler to' a normally open contact 67 of a relay RLS.

A reversing relay REV1 is also provided ‘on the store
unit- and has its operating winding connected between
earth” and the movable contact 291 of the shift coupler
and also toa changeé-over contact set 68 of the relay
REV1 to which leads 69 and 70 from the card resder
11 ‘are connected: - In addition to the change-over con-
tact -set 68, the relay:REVI is also provided with a
further change -over contact set 71 and two normally
open contacts 72 and -73 respectively. ‘The contact 73

“serves to connect earth to movable contact 29p of. the

shift coupler and contact 72 connects the positive supply
lead 40 over-lead 74 to the card punch 10. The relay’
RL5 js a store-relay having & magnetising coil @ and
demagnetising coil 5 which coils are connected’ through
neormally open: contacts 75 and 76 respectively of a
relay. RL4 to-the change-over contact set 71 6f the
relay REV1.  The operating coil of relay RL4 is con-
nected between earth and cne contact of the “blackout”

- button 23, the other- contact of which is connected to

the positive supply lead 40, so that upon operation of
the button 25, relay RL4 is operated and over its con-
tacts 75 and 76 connects the windings ¢ and b of relay
RLS5 to the change-over contact set 71 of relay REVI.
A further contact 77 of relay RLS5 serves. to -connect
positive supply- 41 to,lead~78 connected to the black-
out or circuit interrupter (not shown).

As shown in FIG. 4, the dimmer bank 9 is drlven
by an electric motor 80 which drives a shaft 81 com-
mon to_ all the dimmers of the bank. Fach dimmer
compnses a _clutch wheel 82 (only -one of which is
shown in the figure) mounted on the shaft 81 for rota-
tionn- therewith and co-operating in known manner with
two_ electromagnetically operated driven elements (not
shown) the .operating coils ‘for- which are shown at 83
and 84 respectively. - The said driven elements are driv-
ingly connected ‘to a -drive shaft indicated in broken
line at 85, for driving the shaft 85 in one direction or
the other” depending on which of the coils 83 and 84
is energised. The shaft 85 is drivingly connected to the
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moving contact 86 of a dimmer 87 connected in a
lighting circuit and also the movable contact 88 of a
potentiometer 89 connected between positive potential
and earth. Thus upon energisation of one or other of
the coils 83 and 84, the drive shaft 85 is rotated in ons
direction or the other to move the comtact 86 of the
dimmer to incrsase or decrease the resistance thereof,
-the contact 88 of the potentiometer following the move-
ment of the dimmer contact.

The coils 83 and 84 are connected on one side to
earth and on the other side to the fixed contacts 9¢ and
91 of a centre stable polarised relay 92 the moving
contact 93 of which is connected to positive potential
and normally occupies the centre stable position shown
in FIG. 4 and is movable in one direction or the other
to engage with cone or-other of the fixed contacts 99
and $i in dependence on the direction of current flow
through the winding 94 of the relay. The winding 94
is connected on one side to the movable contact 88 of
the potentiometer and on the other side to the lead 55
(FIG. 3b) and it will be apparent that upon operation
of the dimmer connection button 26 the voltage corre-
sponding to the dimmer condition stored by relay CB1
is applied from the appropriate movable contact 4% to
53¢, fixed contact 48, relay contact 54, lead 55, wind-
ing ©4 of relay 92, to the movable contact 88 of the
potentiometer. 1f there is a difference in potential be-
tween the appropriate contact of the relay CB1 and the
movable contact 88, current flows through the winding
94 to cause the relay contact 93 to close the circuit of
one of the coils 83 and 84 thereby to drive the poten-
tiometer contact 88 in a direction to balance the poten-
tial difference, the dimmer contact 86 being moved in
unison. - When balance is reached the relay comtact 93
returns to its cenire position and the dimmer and the
potentiometer remain in their set position.

In operation of the circuits described, if for example,
it is desired to set a dimmer to the full position, the
dimmer position button 12e is operated and also the shift
button 24 corresponding to the magnet coil 34.. A cir-
cuit is then established from positive supply lead 40, con-
tacts 19 and. 17 of button 12, fixed contact 28e of the
shift coupler, movable contact 29¢, coil ¢ of relay CB1,
to earth, thereby energising the coil and when the but-
ton 12¢ is fully operated a further circuit is established
from positive supply lead 40, contacts 19 and 18, fixed
contact 28/ of the shift coupler, movable contact 291,
contact 58 of relay RL1, demagnetising winding » of
relay CB1 to earth., The armature of relay, CB1 is there-
by released to permit the coil ¢ to operate the movable
contacts 53a, 53b, and 53c. The release of the arma-
ture also causes closure of contact 61 and positive supply
is fed from the card reader over lead 62, made contact
61 and coil of relay RL1 to earth. Relay RL1 operates
and at its contact 59 connécts the magnetising winding
a over lead 60 to positive supply at the card reader while
its change-over contact 58 connects the winding of relay
RL1 to positive supply over lead 79 and through the con-
tacts 18 and 19 of button 12e. The energisation of mag-
netising winding @, magnetises the core of relay CB1
and locks in the movable contacts 53a, 53b and 53¢ and
the selected dimmer position is now permanently stored
for transmission over lead 55 to the associated dimmer
upon operation of the “dimmer connection” button 26.
At contact 535 the positive supply lead 40 is connected
over cable 57 to the card punch and upon operation of
a card punch button (not shown) the card will be
punched to indicate full dimmer position.

Tt will be apparent that similar opreation of the re-
lay CB1 can be effected from the card reader by reason
of its connections through cable 63 and leads 66 and 62
and once the dimmer condition is set according to in-
formation read from a card, the condition can be changed
by operating an appropriate one of the dimmer position
buttons 12a to 12e, the operation of which will cause
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the relay CB1 to cancel the setting determined by the
card reader and to reset the dimmer position according
to the dimmer position button which has operated.. The
reversing relay REV1 is a two position relay which op-
erates from one position to the other upon each energisa-
tion of its coil, either by operation of the dimmer switch
button 13 or from the card reader over lead 69 or 70.
The position of the relay REV1 is stored by relay RL5
for transmission to the black-out relay upon operation of
the “blackout” button 25. At the same time, the lamp
16 of the dimmer switch button 13 is illuminated or not
according to the position of the relay REVL.

It will be seen that in the apparatus described, one row
of push buitons can be used to set the position of five
dimmers by means of the five store units connected. to
the shift coupler 27. The dimmer setting is indicated to
each store unit upon operation of the appropriate shift
button 24 and is stored by operation of the relays CB1
and RL1 of the store unit until operation of the “dimmer
connection” button 26. Similarly, the reversing relay
position is stored by operation of the relay RLS in the
appropriate store unit for operating or not the black-out
relay upon operation of the “blackout” button 25. The
store units can also be set by information supplied by the
card reader and the setting of the siore units can be
transmitted to the card punch. When it is required to
ascertain the state of any given dimmer circuit, the
dimmer state button 14 and the appropriate shift but-
taon 24 are operated to connect the meter 15 to the
dimmer lead 55 so that the meter will record the control
volts applied to the dimmer and the lamp 16 of the but-
ton 14 will be illuminated if the black-out relay is op-
erated.

It will be understood that the invention is not limited
to the embodiment described. For example, there may
be more than five dimmer position buttons to give a
larger number of lighting intensity steps and there may
be more than five store units connecied to each shift
coupler. In addition, there may be provided on the con-
sole 1 a luminous indicator for indicating and identifying
the number of a card inserted in the card reader or in
the card punch. The apparatus may also include means
for varying the speed of the dimmer bank motor 80.

It will be further understood that although the appa-
ratus has been described specifically with respect to me-
chanically operated dimmers which have inertia, further
forms of dimmers not having inertia could be used but
in this case, it would be mecessary to provide a second
dimmer position store from which to cross-fade and
feed in at the dimmer lead 55 when changing from one
dimmer setting to another. Similarly, although the ap-
paratus described utilises punched cards for storing in-
formation regarding the dimmer settings, it will be under-
stood that other forms of recorder such as for example,
magnetic tape or magnetic drums may also be employed.

We claim:

1. Control apparatus for the control of stage lighting
comprising a plurality of lighting circuits, a dimmer de-
vice connected in each lighting circuit varying the in-
tensity of illumination provided by the circuit, switchl-ng
means associated with each dimmer device for effecting
actuation thereof to give a required intensity of illumina-
tion, a group of switches presettable for selecting a re-
quired intensity of illumination in a lighting circuit, and

‘means for selectively connecting said group of switches to

any one of the said switching means to cause the swit?h-
ing means to actuate the associated dimmer device to give
the illumination selected by the setting of the group of
switches. i
2. Control apparatus for the control of stage lighting
comprising a plurality of lighting circuits, a plurality of
dimmers, one connected with each lighting circuit fpr
varying the intensity of illumination provided by the cir-
cuit, a plurality of store units, one connected to each
dimmer for effecting operation thereof in accordance
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with an electrical condition stored in the store unit, a
plurality of switch contacts in each store unit for establish-
ing the said electrical condition, means for operating each
of said plurality of contacts, a shift coupler, an input to
said shift coupler, a plurality of outputs to said shift cou-
pler, means connecting each of said outputs to a separate
one of said store units, means for selectively connecting
the said input to any one of said outputs, a set of switches
each operable to give a pre-determined dimmer setting,
and means connecting the set of switches to the input of
the shift coupler whereby the set of switches can be con-
nected through the shift coupler to the contact operating
means of a selected one of said store units for operating
switch contacts of the store unit to establish the electrical
condition require to actuate the associated dimmer to the
setting determined by operation of said set of switches.

3. Control apparatus.as claimed in claim 2 in which
said set of switches comprises a set of push. button
switches for predetermining the setting of a dimmer. in
steps from no light to full light according to which push
button switch is operated, each said push button switch
having a lamp associated therewith for illuminating the
push button when the associated switch is operated.

4. Control apparatus as claimed in claim 2 and includ-

ing apparatus for reading information stored on a record-
ing medium and means connecting said apparatus to the
store unit contact operating means for effecting actuation
thereof in - accordance with the stored information.

5. Control apparatus as claimed in claim 2 and includ-
ing a recording means and means connecting the said
switch contacts to the recording means for recording the
electrical condition established upon operation of selected
of said switch contacts.

6. Control apparatus for the control of stage lighting
comprising a plurality of lighting circuits, a plurality of
dimmers, one connected with each lighting circuit for
varying the intensity of illumination provided by the- cir-
cuit, a plurality of store units, one connected to each
dimmer for effecting operation thereof, a set of switches
each operable to give a predetermined setting of a dim-
mer, a shift coupler connected to said set of switches
for selectively connecting said set of switches to one of
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said plurality of store units for operating the switch con-
tacts of the selected store unit in accordance with the
setting of ‘the set of switches, each said store unit com-
prising a store relay having a plurality of operating wind-
ings corresponding in number to the number of switches
in the said set of switches, switch contacts associated with
each winding, a plurality of voltage sources of differing
potential connected to said switch contacts, means con-
necting the switch contacts to the dimmer whereby ener-
gisation of a selected one of said operating windings
actuates the associated switch ‘contact to connect one of
said voltage sources to the dimmer, and means for locking
in the operated switch contacts thereby to store the dim-
mer setting until required, and a relay operable to con-
nect the operated switch contacts to the dimmer circuit.

7. Control apparatus for the control of stage lighting
comprising a plurality of lighting circuits, a plurality of
dimmers, one connected with each lighting circuit for
varying the intensity of illumination provided by the cir-
cuit, a plurality of store: units, one connected to each
dimmer for effecting operation thereof in accordance with
an electrical condition stored in the store unit; a plurality
of switch contacts in each store unit for establishing the
said electrical condition, means for operating each of said
plurality of contacts, a ‘set of switches each operable to
give ‘a predetermined setting of a dimmer and a shift
coupler for selectively connecting said set of switches to
one of said store units, the said shift coupler comprising
a multi-contact relay having a plurality of sets of con-
tacts, a separate winding for operating each set of con-
tacts, means connecting each of the set of switches to a
separate one of the contacts of a set, means connecting
each set of contacts to one of the store units, and switch
meéans connected to each operating winding for selectively
operating one set of contacts thereby to connect the set
of switches to the store unit connected to said one set of
contacts.
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