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In the lighting regulation in thea}ters, cinemas

other rooms, where the setting and changing of

the luminous intensity of a large pnlurality of

lamp units in accordance with 2 predetermined

programme is concerned, at present use is prefer-
ably made of transductors, since their favourable
qualities are especially pronounced for this pur-
pose

On the other hand also regulation systems are
known in which the luminous intensity of the
lamp units or lamp groups—in the course of the
description briefly designated “lamps”’—are con-
trolled by means of thyratron circuits. These

systems, howeaver, have some disadvantages. The.

tubes have limited life, the supplying voltage of
the system must be transformed with respect to
ciiimal plate voltage and power line harmonics
require the provision of especial attenuation and
filtering means. Furthermore, stray capacitance
currencs flowing in the grid circuits must be
shielded. Considering this, the fact that the
transductors do not work completely inertness-
less is of less importance, because the minimal
delay of time which occurs due to current varia-
tions within an inductive eircuit viz. in the direct
current windings of the transductors is prac-

tically of no account with respect to the own in-

ertia of the lamps.

The obieet of the present invention is to pro-
vide a system for the regulation of the illuminous
intensity, nariticularly in theater lighting,
which by virfue of a combination of devices and
means, and by their co-operation a system is
created whirh to a high decree fulfils all de-
mands for simplicity, reliability, and handiness
which are mades upon the modern lighting tech-
nigue in this domain. The new system is dis-
tinguished by surveyvability, simple maintensnce,
and long life of the particular apparatus. These
advantages are ohtained by ths new and useful
combination of connectmn-elemmts and means
prartly known per se in the art.

The purpose of the invention is o acr'omﬂhsh
a lichting nrogramme consisting of a piuralivy
of lichting scenes and in which the circuits may
be subdivided into several lighfing groups.

Apparatus used in the system and its connec-
tions will appear from the followmg deSf‘mptmn
m connection with the accompanying drawmg by
b ay of example wherein three control circuit
eroups for the dimming and the scene-to-scene

changing are shown. OGbviously, the 1nvent1on is

not limited fo tne connections shown.
Figs. 1z and 1» combine and const1tute a wir-
ing dlagram 111ustra"o1ng schematlcally the, prin-w
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" assumed three control circuit groups;

2

c1pal control means and the wiring connections ..

thereto, Fig. 1a showing the left-hand half of the -
diagram and Fig. 15 showing the right-hand half
thereof. Fig. 2 illustrates as modification of the -
current control means for one lamp circuit.
The constituent parts of the system accord-
ing to the invention are elements which, in ac-
cordance to their purposes, will be designated as
follows, in order to facilitate the description:
(1) Dimmers, i. e. potential dividers which
cause the supplying voltage to be altered be-
tween zero and a maximum value, whereby the
light in the complete system or in the mdwmual |
circult groups may be dimmed.
(2) Scene-to-scene faders, i. e. potential di-
viders which cause continous variation between
yvero and maximum value of the voltage supplied
to each scene circuit. Thereby the circuit to each
scene alternately may be established or shortl
circuited, that is “faded.” |
(3) Selectors, 1. e. voltage selecting means,
such as rheostats or potential dividers, by means
of which the voltages applied to the individual
lamps may be selected. |
(4) Lighting intensity regulators, i. e. current
regulating means such as transductors, the di-
rect current windings of which are supplied with
the comparing voltages for the control voltages
of the particular lamps. Thereby the luminous
intensity of the lamps may be regulated. o
- On the accompanying drawing, exemplifying
the invention in a network where the control
current source is an alternating current source,
| designates the supplying network, 2 a dimmer
for the total system, and 2’ are dimmers for the
& are scene-
to-scene faders, 4 insulating and step-down
transformers, each comuprising two separate
transformer units but having their primary wind-
ings connected in series, and common mid tap-

" pings connected to the movable contacts of the

dimmers, 5 are rectifiers, 8§ selectors, 7 the in-

tensity reculators, each associated with one lamp, -

the luminous intensity of which may be con-
trolled. Only one said current regulating means
is shown on the drawing exemplified on a trans-
ductor arrangement and connected to the selec-
tors, and on the lower right hand part of the
drawing an alternative embodiment of such
transductor arrangement is illustrated schemat-

~ically. 9 is a transformer having an additional

55

winding for the main transductors of the in-
tensity regulators 7. Further auxiliary means
which are important for the 1nventmn will be |
expla,lned a,s the descriptmn proceed 5.

.......
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Accordine to the invention, the dimmers 2 and
2’ respectively, are of the auto-transformer type
in which movable contacts slide along bare wind-
ing parts. These auto-transiormers, comvaresd
with rheostats: have the advaniage to be adapted
to apply to the scene circuits voltage components,
which have a constant well defined ratio with
respect to the voltage supplied, and to consuime
less power.
manually or electrically. The apparatus required
for this purpose is shown diagrammadtically. {9
thus are hand wheels for manual control; i{ are

motors havine regulators 2 and start relays i3
{5 designates

as well as push-hutton control (4.
sienal lamps.

The scene-to-scene faders 3, which also may
be operated manually or electrically, have the

purpose to successively decrease the: voltage
across the one scene circuit, such as A, while 1t
in a: corresponding degree increases the voltage

across the other, such as B. Owing to the struc-.
ture  of the system, the changing-over is.made.

entirely continously. If it is desired that the in-
tensity. of certain lamps should not ke changed
durine the changing-over, this Is accomulished
by setting the contacfs ¢ and.b of tha selectors
6 into the same position. It will be remembered
that it is a. featurs of this fader type, that the
sum of the two voltage components applied al-
ways is constant, so that the voliage across onhe

part of the selector Increases as fast. as. the
voltage azross the other decreases during the-
Since. under certain. conditions.

changing-over,
it may be-desirable to accomnlish the change-in-

stantaneously, there is provided a switching-over.

device 18, which also may he controlled eivher
manually: or by the push-button control 14.

The transformers 4 are arranged. tc supply
their individual dry plate rectifiers §, which are
connected with each other on the direct current
side-in such z manner, that there are formed
two-lightine secene circuits A and B, comprising
two separate outers (T and a. common middle
wire- 18 In the diagram of. coennections shown,
the whole system is divided into three control
circuit eroups T. II, and 11T, for obtaining group-
wise control. The lower circuit ITI on the draw-

ing, for instance; is provided for flood-lights and.

foot-lichts in the auditorium, whereas the lamuos
on the stage within the upper two main circuits
T and II mav he distributed individually as one
desires. Before each selecter 8. associable with
the two cirecuits, therefore a change-over switch
(8 is ingerted. by which the desired chanze-over
circuit may bhe selected. This is an appreciable
measure of convenience in erder to avoid chang-
ing-over too many selertors in changing the light
of a less number of lamps, or in order to allow
the dimming of certain lamps while the others
remain vndimmed. |

The selectors Ba and 8b, respectively, for each

scene and lamn are connected in seriss betwesn

the outers 7. The interconnectors of the selec-
tors are conmerted. to the common middle wire
8. As previouslv mentioned, the tension 1s suc-
cessively talzen off from the selectors 6a and 80,
respectively, go that one scene may be set while
the other ig in nroeress. Bv means of the two
movable contacts 28 and Z0b the comparing
voltages are applied from the selectors to the
transductor arranzements 7. Therefcre the volt-
age supnlied from the dimmer over the fader will
lie across the preset range-of the selector 4o In
one lightin< . scene- and across the- preset range
of the selector 6b in the future scene or vice

The dimmers may be controlled

1¢

15

4

versa. By this also the comparing voltage for
the transductor arrangement and therefore for
the lamp will be determined in one scene by the
position of the contact 224 on the selector %a, and
in the future scene by the position of the contact
20D on the selector 6b.

The luminous intensity of one lamp thus hav-
ing been set by means of the selector to, let us
say, 30 per cenf in one scene, and to 80 per cent
in the future scene, the light will be varied con-
tinously during the changing operation and ap-
proximately with constant speed bhetween the
mentioned values. It is clear that the changing-
over of all lamps which are connected with the
same fader takes the same time, independent of

-~ how much the luminous intensity, as viewed per-
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.. faders 3, for instance.
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T

centually, is altered, with the result, that the
luminous intensity is changed with different
speed for the individual lamps, dependent on the
magnitude of the variation which has heen set.
By this way, all sudden changes In the intensity
both of the particular lamp units and of the
total stage illumination are avocided, and this Is
an effect of considerable value which could not
be attained with earlier types of controls using
levers with stops.

Uni-directional wvalves 22, such as selenium
rectifiers, inserted between the conductors from
the selectors 8¢ and 5b and the common middle
conductor {8 have the purpose to shunt the cur-
rent flowing to the ftransductor arrangements T
across: that selector which is ineffective during
the actual scene but is being switched in for the
next scene.

In order to enable the idle lever on either
selector 6a or 6b to be moved without perceptible
fluctuations in the illumination as the valves 22
do not work fully perfectly, and in order to oh-
tain aksolutely linear changing-over of the light{
from one scene to the future scene, series re-
sistances 21 are inserted in the feeders before
the selectors, 6a and §b, respectively, and before
their junction points. By suitably dimensioning
the series resistances, it is possible to avoid said
valves 22. In this case it is also possible to dis-
pense with the rectifiers §, and instead of them
to insert rectifiers 5" (designed by dotted lines
on the drawing in the control circuits I and 1D,
individual to. each transductor arrangement T,
that is in the circuits from the selectors to the
transductors. The transformers 4 then have
their secondary coils connected in the same man-
ner as their primary coils. The advantage of this
arrangement is, that the total effect of the rec-
tifiers 5’ becomes one order of magnitude less
than the effect of the rectifiers 5, and that greater
reliability of service is obtained, due to the fact
that the number of elements common to the
whole system can be diminishcd. If the incom-
ing a2lternating voltage of the system and the
voltage applied to the transductors is chosen in

‘such a manner that the ratio of the transformers

4 would be 1:1, the ftransformers 4 may be
avoided, as shown in the control circuit III.
However, therewith the disadvantage occurs, that
the selectors and the control windings of the
transductors or other current regulating means
are connected directly to the network. The
transformers 4 thus also serve as insulating
transformers. This can also be obtained by in-
serting either a common insulating transformes
before or bhehind the dimmer 2, or one for each
control circuit before the dimmers 2’ or the
_ tan (See. control circuit ILL.)
As seen from the mechanical point of view, the
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pairs of lighting selectors constitute one unit.
The sefting of the selectors is accomplished by
levers movable substantially in vertical direction
along a scale preferably common to two selex-
tors. The switching conditions for the dif-
ferent lighting scenes are indicated by variously
coloured signal lamps.

From the particular lighfing selectors & the
comparing voltage is supplied to the transductor
arrangements 7 for each lamp 8. Each arrange-
ment substantially comprises a self-excited
transductor 23, carrying direct current windings
for comparing excitation and sensing excitation

thereof, and an alternating current winding

which feeds through a rectifier the control wind-
ing on a self-excited main transductor 24, pro-

vided with pre-excitation. The alternating cur-

rent windings of the main transductors are con-
nected through bus-bars 25 to the network |
over a transformer 8 having an additional wind-
ing compensating for the voltage drop of the
transductors. |
- Instead of the connections shown, the feeders
to the rows of selectors for each scene may be
separated. In this case each transductor is pro-
vided with as many direct current windings as

there are scenes in the stage lighting programme

In which the change is accomplished. The addi-
tion of the voltage components, in this case, un-
der the changing-over operation, is made mag-
netically on the transductors, unlike the galvanic
addition in the changing-over operatmn pre-
viously described. i

In order to enable even lamps having extremely
low rated output to be extinguished, an additional

transductor 26 can be connected in parallel to

the load as indicated on Fig. 2 of the drawing,
which transductor is supplied by an additional
voltage derived from the feeding voltage. This
transductor starts if the main transductor is
not able to take up the voltage which keeps
burning the lamps having very low rated out-
put under low load conditions. Since this ar-
rangement only is required in exceptional cases,
it is advisable to construct it as a self-contained
supplementary means, which may be connected
to the ordinary itransductor means if required.

Obviously, there are switches for instantane-
ously blacking out and switching in the entire
system or the individual circuits.

In smaller system, i. e. in systems having a
small number of lamps. the potential dividers
serving as dimrrers and faders may be 1heastats
or voltage regulator transductors.

In the example described and illustrated for

the explanation of the present invention, it has
been -assumed that the control circuits are fed
with alternating current, and that the lighting
intensity regulators are transductors. Obviously,
stich modifications are compriséd within the

scope of the invention, where the control circuits

are f~rd with direct current. whereby the insulat-
ing and sten-down transformers and the rec-
tifiers are omitted and where other known cur-
rent regulating means are used.

By virtue of the useful combination of thn
means and devices according to. the invention,
as described above, connection means are ob-
tained for lighting rﬂgulatmn systems especially
in theater lighting, which constitute a self-con-
taining system, need less control eff ect, can easily
be mounted on any suitable place and yield a
lighting control without disturbant ﬂashmgs or
umntentlonal light variations. The- system dis-
closed is espec1a11y economic smce 1t has a mini-
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. 6 |
mum number of movable elements which render
it surveyable, simple and safe. '-

‘We claim as our invention:

1. A theater lighting control system comprls-f
ing a plurality of lamp circuits, means for con-
trolling the currents through the individual lamp
circuits, saturable reactors inductively connecting
sald controlling means to said circuits, at least
one main control circuit group connected to two
scene-to-scene control circuits and having con-
nected thereto a first potential divider as a dim-
mer and a second potential divider for the transi-
tion from one scene to another, rows of voltage-

selecting means, one for each lamp circuit and

scene and connectible to said scene-to-scene

control circuits and provided for the voltage regu-
lation of said last-mentioned control circuits, said
selectors consisting of resistors for applying said
desired currents to said means for controllmg the
lamp currents. |

2." A theater 11gh,ting control system, according
to claim 1, having a plurality of main control
circuit groups comprising a common bus bar for
the main control circuit group, a control cur-
rent source, and a main potential divider inter-
connected between said bus bar and said control
current source. |

3. A theater lighting control system, according
to claim 2, wherein the contirol current source
is an alternating current source, comprising two
transformers for each control circuit group hav-
ing their primary sides and secondary sides, re-
spectively, connected in series to each other, the
primary junction points of said transformers
heing connected to movable contacts of the scene-
to-scene potential divider and the secondary
windings thereof being connected to associated
scene~to-scene circuits, and rectifiers connected
between said scene-to-scene circuits for rectify-
ing the control currents. |

4. A theater lighting control system, according
to claim 3, wherein csaid rectifiers are inserted

between, smd transformers and said selectmg

means.
5. A theater lighting control system, compris-

ing a plurality of lamp circuits, means for con-

trolling the currents through the individual lamp'

circuits, saturable reactors inductively connect-

- Ing sald controlling means to said circuits, at
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lecast one main control circuit group, each con-
nectible to two scene-to-scene control circuiis
and having connected thereto a first potential
divider as a dimmer and a second potential
divider for the transition from one scene to
another, rows of veltage-zelecting means, one for
each lamp circuit and scene and connectible to
said scene-to-scene control circuits and provided
for voltage regulation of said last-mentioned
control circuits, said selectors consisting . of re-
sistors for apprlying said desired currents to smd‘
means for controlling . thﬂ lamp currents, and
switch~over means for alternately connecting
sald selectors to either of the main control cir-
cults
6. A theater hghtmg contml system, acmrdmg-
to claim. 95, comprising switch-over means be-
hmd said scene- to—scene dlmders for 31multane-~-
uﬂy changing the scenes. .

7. A theater lighting control system, according
to claim 1, wherein the scene-to-scene circuits
each consists of two outer conductors and one
common middle conductor for the interconnec-
tion of selector rows for two scenes.

8. A theater lighting. control system, according
to claim 1, wherein the scene-to-scene circuits
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each consists- of two outer conductors: and. one:
common middle conductor for the interconnec-.

tion of selector rows for two scenes, and com-
prising undirectional electrical valves inserted In

the- circuits leading from the selectors to the
current-controlling means for shunting selectors:

being ineffective but actually switched. in.

9. A theater lighting control system, according
to claim 1, wherein the scene-to-scene circuits.

each consists of two outer conductors and one

common middle conductor for the interconnec-.

tion of selector rows for two scenes, and compris-

ing series resistances inserted in the conductors.
ahead of the selectors for obtaining linear regu-

lation during the transifion from one scene. to.
the other.

10. A theater lighting control System, accord-.

ing to claim 1, wherein the scene-to-secene. cir-

cuits each consists of two outer conductors and

one common middie conductor for the inter-
connection of selector rows for two scenes, and
comprising series resistances inserted in the con-
ductors ahead of said selectors for obtaining

linear regulation during the transition from one:
scene to another, said series resistances having

such. ohmic values that unidirectional valve
means may be dispensed with.

- 11. A theagter lichting control sysitem, compris-
ing a plurality of lamp circuits, means for con-
trolling the currents through the individual lamp
circuits, saturable reactors inductively connect-

ing said .controlling means to said cirecuits, at

least one main conirel circuit group connectible
to two scene-to-scene control circuits and hav-
ing connected thereto a fir st potential divided as

g dimmer and a second potential divider- for.

he trancition from one scene to another, rows
of voltage-selecting means, one for each lamp
cirenit and scene and connectible to said scene-
to-s¢
reculation of said last-mentioned control cir-
cuits, saig selectors consisting of resistors for
applying said desired currents to said means for
controlling the lamp currents, each scene-to-
scene control circuit having two separate con=

ductors for the selector rows for each scene and

each current-coniroclling transductor keing pro-
vided with as many direct current control wind-
ings as there are scenes.

12. A theater lighting control system, accord-
ing to claim 1, wher ein each current-controlling

means. comprises a self-exciting amplifier satur-

ahle reactor and a. self-excited main saturable
reactor, the magnetization of said main satur-
ahle reactor being controlled by the difference
hetween the comparing. voltage fed from the
associated selector and the sensing voltage de-
rived. from the load through trectifier means,
these voliages being suppliad to the. direct cur-
rent winding of said amplifier saturable.reactor.
.13, A theater lighting control system, accord-
ing to claim 1, wherein the curient-controlling
means comprises a self-exciting amplifier satur-
able reactor and a self-exciting main saturable
reactor, the magnetization of said main satur-
able reactoer being controlled by the difference
hetween the comparing voltage fed from the as-

sociated selector, and the sensing voltage derived

from the load through rectifier means, these

-----

ena control circuits and provided for voltage.
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voltages being supphec‘l to the direct current.
windine of said amplifier saturable reactor, said-
saturable reactor being pre-excited. - |

14. A theater lighting control system, ac:cmd--.
ing to claim 1, comprising an additional satur-~.
able reactor connectible substantially in parallel.
to individual lamps having an extremely low rated.
output, the alternating current winding of said
additional saturable reactor being fed from an
additional voltage derived from the line voltage.
for enabling said lamps to be extinguished under
low-voltage conditions. | __

15. A theater lishting control system, accord-
ing to claim 1, wherein said. potential dividers.

. consist of saturable reactors of the voltage regu-~.

lation type having a comparing and a sensing,
direct winding.

16. A theater 11ght1ng COIlthl system, accord-
ing- to claim- 1, wherein said potentlal dividers.
consist of rheostats.

17. A theater liechting control system compris-
ing a plurality of lamp circuits, means for con-
trolling the currents through the individual lamp
circuits, saturable reactors induetively connecting

gaid controlling means to said circuits, at least

one main control circuit group connected to two
ccene-to—scene control circuits and having con-
nected thereto gz first potential divider as a
dimmer and a second potential divider for the:
transition from one scene to another, rows of
voltage-selecting means one for each lamp cir-
cuit- and scene and connectible to sald scene-
to-scene control circuits and provided for the.
vaoltage regulation of said last-mentioned control

5. circuits, said selectors consisting ol resistors for.

applying sald desired currents to said means for
controlling the lamp circuits, 2 common bus bar
for the main control circuit group, a control cur-
rent source; a main potential divider intercon-
nected between said bus bar and said control
current source, two transformers for each con-
trol. circuit eroup having their primary sides
and secondary sides respectively connected in
series to each other, the primary junction points
of said transformers being connected to movable
contacts of the scene-to-scene faders and the
secondary windings fthereof being connected to
associated scene-to-scene circuits, rectifiers con-
nected between said circuits for rectifying the
control currents, said rectificrs being inserted in
the circuits leading from said selecting means to
said current controlling means. |

- 18. A theater lighting contrel system, accord-.
ing to claim 1, wherein the potential dividers are
provided with means for electrical operations.

ALGOT ARVIDSSOMN.
SVEN-ERIK J OI—IAI\TSSON
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