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Die VERENIGING van MUNISIPALE ELEKTRISITEITSONDERNEMINGS van SUIDELIKE AFRIKA

A Survey of the Control of Stage

nghtmg
By 1. T. WOOD

Progress prior to 1939

As we know, theatrical performances have
existed for many centuries, and in all coun-
tries commenced in the open air, relying on
daylight to enable the audiences to see the
actors, No doubt with the decrease in time
available for leisure and also in certain
countries due to the vagaries of the weather,
the performances had to take place at night
and indoors so it became necessary to use
artificial light to replace daylight and in
the early times the use of this light was
merely functional in that it was used to
provide light on the acting area,

At first also little scenery was employed,
the actual atmosphere being indicated by
the text and costume. Later when scenery
as we know it today was added, this was
painted in very great detail to give the effect
required and the great spectacles which
filled the theatres tended to be mechanical.
Several examples still exist of this
machinery, of which the Royal Theatre in
Drottningholm, Sweden, has an outstanding
equipment which enabled the scenery to be
changed in view of the audience by means
of an elaborate system of ropes, levers and
pulleys. The actual scenery still exists and
the clouds, waves, etc., were beautifully
painted in perspective and, although the
movement imparted to them was rather
stilted, the marvels of the mechanical sys-
tems must have been as much heralded as
the modern systems of projection elc. are
today and the system of floating clouds and
rolling waves as important a feature of the
old theatres as are the electrical effects and
flying machines for the Rhinemaidens in
the modern Opera Houses. Equally the
thunder machines, a sort of wooden skittle
alley, down which cannon balls were rolled,
to fall finally with a resounding crash into
a reinforced receptacle, have long since
given way to the tape recorder and loud-
speaker.

Although the Drottningholm Theatre used
oil for its lighting, it is interesting to note
that thought had been given to the conrol
of lighting and arrangements provided to
swing the wing lighting off stage, thus pro-
viding a dimming effect when required.

The oil lighting in due course gave way
o gas and although we find apologies for
smell and heat in some of the early play-
bills of the Opera House, Covent Garden,
this new illuminant allowed much more
dramatic use to be made of light and com-
plete central conirol was obtained of the
tighting. Egually arrangements were pro-
vided for **plugging in" side floods in much
the same way as we would plug in a fiood
today. It is also interesting to note that the
firm of Clémancon in Paris, who are respon-
sible for installations in L’Opéra, the
Comédie Francaise and most French
theatres, had started in business making Gas
boards and that the French word for switch-
board. “jen d’orgue,” derives from the
organ-like construction of these gas controls.

The first fully electric installation
recorded in England was made by Mr.
Siemens, who was then in England, in the
Savoy Theatre in 1881 for Richard D’Oyley
Carte. This was replaced in the 20’s by a
more modern installation which is at the
moment being renewed. We have no record
of the details of this installation, but we
know that the early installations consisted
of footlights and battens and the high-light-
ing was obtained by arc lights replacing the
old lime lights, Sir Herbert Tree’s produc-
tion of Drake using forty of these,

The first dimmer was, of course, the liquid
dimmer and although the last complete in-
stallation of liquid dimmer pots was re-
moved in London last year, there are still
many examples to be found in operation in
Ttaly and elsewhere. One of the first
imporiant installations of this type in Lon-
don was that at the London Coliseum which
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wasg installed in 1904, but Siemens hadt con-
structed a multicontact resistance dimmer
with a faitly good load ratio, which was
installed in the London Opera House {later
known as the Stoll Theatre in Kingsway)
and many continental theatres. These wire
dimmers, of course, did not give such good
load variation as the pot dimmer, which by
judicious adjustment of the quantity of salt
could be made to handle almost any re-
quired load and can be best compared with
the variac of today. Both the liquid and
Siemens resistance were drawn from a cen-
tral control by means of tracker wire suit-
ably counterweighted and this method s
still employed in its many variations to this
day.

Tn England and America after the 1914 /
18 war the liquid dimmer with its tracker
wire control was replaced by the dead front
panel control vsing multicontact resistance
dimmers and combining all swilching and
fusing in one unit. This naturally led to
rather large controls and the pure mechanics
of moving a quantity of these resistances by
hand limited the number as also did the
space available on stage. These limitations
did not apely to such an extent on the con-
tinent as the mechanical inertia of the sys-
tem was overcome by the counterweight
and so very compact conirol boards could
be constructed. In England development
was rather obstructed bv the retention of
D.C. in many theatres and although between
the wars A.C. was available, in the larger
cities, especially those with tramways, there
was a reluctance on the mart of the sunnly
companies to shed the D.C. load of the
theatres, particularly in view of the amount
of money they would have to pay out for
renlacement of specialised equipment,

On the continent, however, the Bordoni
transformer made its appearance in 1929
and was adonted by Siemens, whilst a rival
patented by Ing. Salerni of the Rome Opera
was eagerly adopted by A.E.G.. Both types
enabled one or more brushes to be moved
along the winding of a transformer and the
form of construction enabled a direct
replacement to be provided for the older
tyne resislance units.

Tn consequence the mechanical side of
these controls was developed to a high
degree of perfection and the later models
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had in effect a full scene preset. Each con-
trol lever possessed a three-position focking
knob which either freed the lever from the
master shaft or caused the lever to move
downwards by means of a clockwise or up-
wards by anticlockwise turn. Each lever
was provided with adjustable irips for each
direction and by setting these limits and the
knobs as required, one operation of the
shafls all the levers moved to the desired
position. The size of these conirols was
also reasonable as the levers could be
accommodated at 13" spacings with 147
between the rows,

Parallel with these developments con-
siderable progress was made in the pro-
duction of tungsien projector lamps and,
whereas in the days of Tree forly or fifty
circuits might well have covered the control
of the footlights, battens and floodlighting
equipment, the forty arc lamps were being
replaced by tungsten lamps all requiring
dimmers. Tn consequence the need for more
and more control circuils became apparent.

Tn England and America theatres rarely
belong to those who present the plays and
so the lendency in these countries was for
the control equipment to be of a portable
nature, but in the continental theatres the
size of the controls increased, one hundred
or more circuils being commonplace.
whereas in America and England the
pumber of theatres so equiped could be
counted on the fingers of one hand.

The equipment manufacturers. however.
were aware of the needs and two methods
of approach were used to enable this object
to be achieved by the provision of controls
for over one hundred circuits which could
be operated by one man. Tn 1934 the speci-
fication for the Royal Opera House, Covent
Garden, called for one hundred and thirty-
four circuits and apart from the considera-
tion of space. the size of the existing manual
controls made their use impracticable. The
existing multicontact dimmers were vnsuit-
able for tracker wire operation and this
form of control had always been unpopular
due to maintenance troubles if the cable run
was at all comunlicated, and in this case an
existing building did not help. The inven-
tion by Mansell of the electro-magnetic
clutch provided the solution and the dimmer
bank was placed in a remote position, but
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the shafts were driven by hand by means
of a fast and slow capstan wheel mounted
on the perch platform.

The coupling and uncoupling of the indi-
vidual dimmers by means of the clutches
was accomplished by means of a two-way
and off switch, above which was mounted
a voltmeter giving a reading showing the
position of the dimmer. This installation is
still in full working order, and, although due
for repiacement, is in use nightly.

From this the Light Console (Bentham
1935) was a logical conclusion and this
design which harnessed the electric organ
console to ‘the control of lighting was a
unigue step forward in the search for a
means of controlling large numbers of cir-
cuits from a small console. The hand criven
shafts of the Covent Garden system were
easily replaced by motor driven shafts and
the coupling of each circuit to the action
was effected by the “stopkeys,” which pos-
sessed the advantage of group control from
the normal keyboard preset piston, permit-
ting prearranged groups to be brought into
operation at will,

The keyboard or “notes” became (he
operational centre of the control and by
pressing the appropriate key the groups of
dimmers could be raised, lowered, turned on
or blacked out with ease. Moreover, the
duplication of many of the general controls
for foot operation freed the hands for set-
ling up future arrangements. The drawback
to the system was the fact that it was
designed for direct operation by a lighting
sneciafist and did not cater for the repeti-
tion of exact dimmer setlings, as required
today. For music hall, ice show, revue and
large spectacles, however, it is still without
rival and many large installations, such as
Drury Lane with two hundred and sixteen
circuits, bear witness to its efficiency.

Whilst this progress was made in England,
the Americans were pursuing another line
of thought with the introduction of the all-
electric remote controlled dimmer system at
the Radio City Music Hall in 1933. The
nse of a saturable reactor for control current
had been well established, but the heavy
saturating current required had prohibited
its use for stage purposes although a simple
reactor system had been installed in the
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Metropolitan Opera House, New York. The
advenl of the thyraton provided the means
of controlling the saturating current from
small potentiometers and led to the design
of a conirel board by the General Electric
Co. of America in conjunction with Kliegl
Bros. which was installed at the Radio City
Music Hall. Similar installations were sup-
plied to the City Center and through the
B.T.H. Company to the Odecn, formerly the
Alhambra in London. These installations
are of great importance as they provide the
first examples of the all-electric multi-preset
board. That at Radio City has tive full pre-
sets enabling five cues to be preset and the
lighting to be changed from one preset to
another at any desired speed. These five
presets are in addition to a master or
rehearsal board which enables the lighting
to be set up in the usual manner. This in-
stallation, which was for three hundred and
fourteen circuits consisted of a large reactor
room in which the dimmers were housed
together with the fuses and main switches.
andt a control desk situated behind the con-
ductor in the auditorium. The operator
faced the stage and the five preset panels
were at his back. As many know, the Music
Hall is open for some fifteen hours a day,
giving five performances on the stage last-
ing approximately one hour each. A new
show is presented monthly and has to be
rehearsed and lit during the night. Tn con-
sequence if is quite usual to find that these
monthly shows are planned to use six major
lichting changes to svit the limitations of
the board. The installation suffers from
the main defects of the saturable reactor
in that a considerable time lag occurs be-
tween the action taken at the control desk
and the resulting operation of the lighting.

From the foregoing, it is clear that by
1939 there was already a definite trend in
the development of preset and remote con-
trol of stage lighting, dividing into two clear-
cut paths the all-electric system of America
and the electro-mechanical system. either
by cluteh or tracker wire, of Europe.

Post War Development

At this point we must again consider the
lighting techmique which was changing
rapidly and which was to have a marked
effect on the future. In Germany, where
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the large theatre, fully mechanised, was the
order of the day, running expense has never
been a problem and in consequence,
although many lighting units were designed
for cyclorama effects, the spotlighting had
remained under the control of individual
operators from bridges, galleries or front
of house positions, which resulted in the
need for fewer sources of light. In England
and America, where wages were either 100
low to attract suitable Jabour or teo high to be
economical, the trend was towards the use
of a large number of spots controlled from
the board. The necessity for touring also
helped this trend in that the lighting could
be positioned on arrival and large numbers
of technical personnel would not be neces-
sary during the performance. In conse-
quence, at the end of the war the demand
was definitely existing for control boards
with a larger number of circuits than ever
before and the space required became
another problem.

As always during wartime, many devel-
opments were hastened by the unlimited
money available for research and so at the
end there were many new tools available
for the theatre,

The fiest change of importance came from
Sweden, where the simple reactor was in-
vestigated and due to the availability of high
quality steels an efficient magnetic amplifier
was produced, which consisted of two stages
with feedback and required only small cur-
rents for its control. Moreover a load varia-
tion of 30 to 1 was obtained and with more
recent models 50 to | or more. The first
installation of some thirty circuits was in-
stalled at the studio theatre in Malmo and
in 1950 the National Theatre in Oslo was
completed with over one hundred circuits,
followed by the Folkteatret in the same city
with one hundred and eighty circuits.

At the same time George Izenour at Yale
University and the author in England were
working on the idea of dropping the reactor
used in the Radio City installation and
operaiing the lighting directly by means of
thyratons, The Izenour method used 1wo
tubes back to back, producing single phase
A.C. and the first installation was at Yale
University where he was working, and con-
sisted of forty-four circuits with ten full
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presets. The author’s system used a simple
three phase rectifier system producing bB.C.
which had the advantage of spreading the
Joad evenly over the phases at all times and
was provided as standard with one scene
preset. The first fully operational installa-
tion was at Reykjavik in early 1950, fol-
lowed closely by those at the Old Vic, Strat-
ford-upon-Avon and many others.

Ag these two systems are examples of
important principles in the construction of
remote controls, it is worth emphasizing the
essential differences in layout, as this affects
the whole consideration of the subject.

The Izenour system consists of two essen-
tial components, a rehearsal desk, which is
in effect a normal stage board in miniature.
and a preset panel containing ten small
levers for each circuit on the rehearsal
panel, four hundred and forty for a forty-
four circuit board etc. The rehearsal desk
has a master crossover fader with switching
facilities 1o permit any one preset to be
faded to any other. Tt should be noted that
the term “fade” is used here as in sound
technique and denotes the blending of one
setting into another and not the passing
through a blackout position.

The method of operation is to find the
necessary light sellings on the rehearsal
board and then transfer these to one of
the presets. Thus for each cue one preset
is required and it is assumed that by pro-
viding ten it would be possible to reset if
pecessary in order to maintain continuity.

The author regarded the problem in
another way. From observation of the
operation of large manual boards it be-
came clear that at times the facilities were
not sufficient and so the object of the design
was twofold, first 1o reduce the size of the
desk so that one person could reach the
number of dimmer levers with ease, and
secondly to add 1o the facilities already
existing by providing a second fully opera-
tional panel with a cross fader: thus the
simpler cues could be carried out normally
and. when necessary, the other panel be
brought into use, as opposed to the preset
to preset arrangement of Izenour.

Both systems have the inherent disadvan-
tage that when cross-fading from one pre-
set to another all those circuits which are
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to remain in the same position have to be
set lo the same position on every preset.
Parallel with these developments, Mr. Ben-
tham, who had in his lght console retained
the important feature of the old mechanical
boards which enabled dimmers to be un-
locked while retaining their status quo, in-
troduced full dimmer presetling to the
mechanical system. An extremely sensitive
polarised relay enabled the cluiches to be
de-energised when the dimmer reached the
position preset on the desk, so that full
dimmer presetting was now possible using
the well-tried resistance or transformer
dimmer (19553,

Up till this pericd the German theatres
had been re-equipped with the prewar sys-
tems already described, but the two large
manufacturers were not idle and. as was to
be expecled, one (A.E.G.) preduced a two
tube Thyratron control and the other a mag-
netic amplifier, both with very interesting
developments at the desk, Tt must be clear
to all that, providing the design is adequate.
there is no operational difference between
the magnetic amplitier and the thyratron
dimmer. In both of these solutions multi-
presets were added. The former system pro-
vided two desks as in the author’s desiagn,
but in addition each dimmer unit, which
was removable; contained a neat arrange-
ment of six mechanical presets operated by
cams. Two of these were arranged (o give
full-up and zero, the remainer being avail-
able for presetting to any desired positions.
In order to record the settings found at re-
hearsal it was only necessary to turn all the
levers back to zero by means of a master
wheel. The cam, however, only moved as
far as the lever, so that on reversing the pro-
cess the lever was returned to its original
position. Tn operation, cue | was operated
on the Teft-hand board and this was faded
mto cue 2 on the right. The blackout pre-
set control then brought all levers on panel
1 to zero and presel 1 brought them back
to the settings recorded. This board gave
the same possibilities as the Tzenour system
from two sets of levers (two hundred in the
case of a one hundred way control, instead
of one thousand with the Tzenour system).

The other system was developed as an
exact replica of the original Bordoni type
control, but with a miniature control desk

having four or more motor-driven shafts,
the adjustable limits and all the facilities of
the old type. Imstead, however, of the re-
versing gear used on the large system, use
was made of magnetic clutches to attach
the individual dimmers to the shaft, Under
pressure of the competition of the eight
preset system, an additional preset panel
was introduced, incorporating the appro-
priaie number of channels. each of which
had a cleverly designed potentiometer unit
with four concentric levers: these could be
preset one at a time to the desired positions,
In operation any preset could be coupled
via polarised relays to the main panel, when
the operational levers could be driven to
their new positions by means of the motor-
ized shafts. The system was operationally
similar to the Bentham polarized relay sys-
tem, except that there was no form of
memory for the channel selection and there-
fore the locking and unlocking of groups of
dimmers at random from two hundred to
three hundred was not so easily accom-
plished and, as the clutches ete.. were situ-
ated at the desk, this became larger.

Summary of equipment available today

At the beginning of 1959 there were avail-
able three main types of dimmers and two
main types of control desks and we should
now summarise the position.

Dimuners (1) Resistance and/or Trans-
formers

These can be called old and trusted
friends. The resistance is often much
maligned as wasteful, but the following
points should always be considered: —

(a) At the full-on and at the full-off
positions the standing losses are nil.

(b) At the worst position the watts dis-
sipated in the dimmers only amount
to 37%.

{c) By using special winding techniques
dimmers may be wound lo cater for
loads varying by plus or minus one-
third, and thus are satisfactory for
the majority of theatre uses.

Auto transformers are well known and,
although there is always a small loss, are
extremely efficient. The price, however, is
high compared with the resistance.
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{2) Direct Thyratron Dimmuers

These are load independent and in either
version have given good service. They lend
themselves well to remole control circuitry
but have given rise to difficulties due to
ventilation problems, as the mercury thyra-
trons did not operate at the temperatures
quoted by the makers: these have now been
improved and can be called satisfactory pro-
vided adeguate measures are taken lo en-
sure even operational temperature.

The three tube version gives more kilo-
watts for a given tube size and a better
phase balance,” but has the drawback that
the output is direct current. The two tube
version gives sinusoidal output, but has a
more complicated control system: both sys-
tems are prone to interfere with audio and
video circuits in the building.

(3} Saturable Reactors and Magnetic
Amplifiers

(a) The simple saturable reactor can best
be compared with the resistance, as
in the simple form it is not indepen-
dent of the load. Tt does, however,
permit small control desks to be con-
structed, but there is a drop of be-
tween 10 and 15 volts across the
reactor in the full-on position, which
may require compensation,

{b) The magnetic amplifier or transduc-
tor is load independent over a wide
fange, requires a small operating cur-
rent and thus lends itself to preset
control. It is, however, expensive
and has a volt drop of between 30
and 50 volts, according to type.
which  necessitates compensation.
Both these volt drops are those
applying to the 220/250v range.

The magnetic amplifier had the advantage

over the thyratron in that it was not sub-
ject to the same troubles due to ventilation,
although some ventilation was necessary,
but the prime cost was very high, due to the
special grain orientated steels required to
keep the size and weight to reasonable
iimits.

T'ypes of Control Desk

These can be divided into two very dis-
tinct groups, the all-electric and the clectro-
mechanical.

I. The all-electric desk is distinguished
by the fact that one desk is always
completely occupied in maintaining
the lighting in its present position. In
congequence, in order to perform ten
cues it is necessary to have ten pre-
sets: this, in turn, demands either a
large amount of room or small com-
ponents, which are difficult to adjust
accurately.

2. The electro-mechanical desks are
those which cause the dimmer to
move when required, but the desk
supply can then be interrupted and
the desk rearranged without upsetting
the existing lighting. Tt should be
noted that of the two German sys-
tems, the AE.G. falls into the firsi
category and the Siemens into the
second, as, althongh the dimmer is all-
electric, there is an electro-mechanical
link between the preset panels and the
main or rehearsal desk.

The advantage of the electro-mechanical
system is that when it is combined with
group selection, as in the Bentham system.
it is nossible to work several cues without
invoking a full change to another preset.
As no dimmers move, unless they are
counled, if the change is small but awkward
it is easily preset as only a few dimmers
have to be changed. These can be altered
on the same panel and will move when the
coupler kevs are onerated. Hand control
would probably be impossible due to the
wide spacing of the levers concerned.

Future Progress

During 1959, however. two major devel-
ments have occurred which may well cause
a revolution in future design. In America
the S.C.R. dimmer has been introduced with
success. The Silicon Controlled Rectifier is.
in simple language. a solid state thyratron
or large capacity transistor, and basically
the dimmer can best be described as similar
to the two tube thyratron dimmer. Tt has.
however, very ereat advantages in that the
weight is negligible compared with others.
the voltage dron is of the order of 2. and
the rectifier itself is so small that it has
heen described as “a cadmium plated bolt
head.” Unfortnnatelv. at the moment the
inverse voltnge rating is the main difficulty
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and although rectifiers are available now
in the 120v working range at a reasonable
price, the 230v working types are difficult
to obtain and costly. The American units
available at the moment are constructed as
a sealed plug-in unit and can be obtained
in two sizes to control loads from 6 watts
up to 4kw and 10kw respectively. From
the point of view of the theatre, they can
be considered as an all-electric dimmer re-
placing the thyratron or the magnetic ampli-
fier. Prototypes of the 230v version have been
constructed both in England and Germany,
but, until-the rectifiers are available at a
competlitive price, development is at a stand-
still.

The second development was the produc-
tion in England by Leggett of a fully auto-
matic system to be used in conjunction with
the standard electro-mechanical transformer
dimmer bank. Due to the large number of
circuits being installed in single installations
and also to difficulties occurring in the Tele-
vision studios, where time for recording
lighting plots is at a premium, a requirement
had arisen for a means of automatic record-
ing and reproducing of lighting plots.

A demonstration was given to television
lighting engineers of such a board in March,
1959, the system working with standard
Hollerith punching and reading machines.
The system was always under (he control
of the operator, but when once a scene was
set, the cue number, dimmer settings, switch
positions and motor speeds could be re-
corded on the card,

When the card was placed in the reading
machine, the settings were restored to the
control desk, at the touch of a button, but,
of course, the lighting did not change until
the move was started by the operator. This
meant that, if necessary, last minute changes
could be made to the settings if the unex-
pected happened on the stage.

This automatic recording of plots did not
evoke the enthusiasm expected, chiefly due
to the drawback of the system, which did
net permit the producer to stop and go back
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frequently, as is so often required at re-
hearsals. Great interest has, however, been
shown in the large Opera Houses, where the
reperlory  system requires a recording
device.

There was an interesting by-product of
this experiment, which may well be con-
sidered in the fuiure. The designer, con-
sidering the possibility of two hundred to
three hundred circuits, was of the opinion
that the desk would be too large for easy
operation. Moreover, in order to fit in with
the puncl system, the standard lever was re-
placed by a series of internaily illuminated
push buttons, like an adding machine. He
argued that, instead of the operator turning to
reach the two hundred levers, it would be
better if the levers turned to suit the operator.
Accordingly the desk was constructed with
ten sets of pushes, representing ten levers,
and extra pushes engraved 1-10, 11-20, eic.
The difference in size between a desk for
one hundred and a desk for two hundred
circuits would then be only the space neces-
sary for ten pushes.

This novel idea may still prove to be the
interesting result of this experiment and pro-
vide the solution to the space problem in
large installations, which is already becom-
ing difficult.

Finally, the experience gained in working
with the S.C.R. and Punch card system, has
resulted in the development of a transistor-
ised preamplifier for the simple reactor in-
corporating a certain amount of feedback.
This permits preset operation whilst pro-
viding a Ioad ratio of at least 4 to 1. More-
over, as one amplifier can operate two reac-
tors in parallel, it is possible to improve this
by using a 500 watt reactor in parallel, thus
giving a range of nearly 20 to 1, which is
more than adequate for theatrical purposes.

In conclusion, the author would like to
thank the Joint Managing Directors of The
Strand Electric and Engineering Co. Ltd.,
for affording the opportunity for the reading
of this paper. In addition, he would like to
thank those Theaire Managements and
Engineers who have given him the oppor-
tunity of examining and operating the
majorily of the systems described.
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THE PRESIDENT: Thank you very
much, Mr. Wood.

We have had the pleasure of listening 1o
a very interesting paper and | am sure there
are a number of delegates whe would like
to ask some questions.

1 shall start off with one or two: | notice
that in all the slides you have shown us, the
use of footlights appears to have been aban-
doned, I would like to hear your remarks
on this aspect. And also your reference to
baltens, in that they seem to be used specific-
ally for lighting backdrops.

Have these lwo particular items of light-
ing on stage been completely replaced by
the small spotlights?

Mr. J. T. wOOD (London): Mr. Presi-
dent, the question of footlights is a very
thorny one which comes up on every occa-
sion.  The answer is that in most theatres
{(with the exception of perhaps the opera
houses} they are not using them. Whether
or not they are provided is rather a ques-
tion of finance, and another thing to be borne
in mind is that if you have a footlight you
have three circuits, three dimmers, which
can very often ill be spared.

1 feel that they need not be provided any
more, and if they are provided they should
at least be made portable so that they could
also be used as backlighting, allernatively
with the front position. The reason also
against their use is that they can provide
very awkward shadows, all of which means
thatl you have to increase the top lighting in
order to remove the shadows from the foot-
nights, and the problem then becomes com-
plicated in that the power demand goes up.

Any theatre or large hall which is expect-
ing to receive ballet companies, in particular,
should be provided with a full set of bat-
tens, because they have to use very often
classical scenery of borders and wings, and
of course every time you have a border and
a wing you have to have a baiten behind it.
You can see by looking at this stage here
that you have a large number of curlains
going backwards, and behind each curlain
you must have a batten because of the
shadows thrown by the borders.
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Now il is very much open fo criticism
as to whether, if those two black borders
have been omitted, that is to say the second
and the third, and their associated battens.
whether any effect would have been lost.
The argument is, *“Well of course, the
people in the front row will then sec the
ceiling,” but does that really matter when
you consider the cost of providing the
borders and the baltens in order thal they
shan’t see the ceiling. And that is why, in
the smailer halls, fewer and fewer people
are installing them.

The reason that you have four battens
here is because of the stage fayout demand-
ing those drapes.

THE PRESIDENT: Thank you Mr.
Wood, Any further questions?

Mr. VAN DER WALT (Krugersdorp):
Mr. President, lo Mr. Wood, through you:
I think most of us are confronted with the
problem of having an old stage which must
meel with modern requirements, and one big
problem is the front of house spots.

You have given an idea, and shown the
type of spot thal can be mounted on a
bracket on the side of the wall: could you
indicate to us the maximum distance that
you could put those spots from your stage?

Mr. WOQD: The first guestion which
must come here is not that of maximum dis-
tance, bul an angle 1o the stage, because tak-
ing this hall as an example, if you were to
put your front of house spots either imme-
diately under the first balcony or the second
balcony (which would be a place for con-
cealment), the angle would be such that
they would be unusable because of the
shadows that you would get.

You can see, sitling here as you are, that
you are looking straight at the first circle,
and so light coming from there will throw
a large shadow on the back of the stage,
and the angling of these spot lights is the
first consideration, and the rough and ready
guide is that the spot shouid form an angle
of 300 with the stage; that is the angle be-
tween the horizontal and the stage should
be thirty degrees.

Having ascertained that you'll find that
you're very limited as to where you can put
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them. Assuming that the distance then is
of the order of 20 or 30 feet, the unit zone
would be satisfactory. 1 did not however,
have a slide available, and perhaps I
should have mentioned it, that as with a
camera you can fit telephoto lenses and wide
angle lenses, so that particuar spot can be
fitted with varying lenses, so that if it is
to get the right angle you have to go further
away, you come back with the same effect
by using a narrow angle lens, Moreover the
increase in dislance is compensated for by
the extra power obtained from the narrow
angle lens, which happens to be a 6 dia-
meter instead of a 34" in this particular
case and so increases lhe light eutput and
gives you the same effect, so that we caf
say that ... I have seen these 500 watt
spots with the narrow angle used quite com-
fortably up to distances of 45 feel.

If it is necessary to go further, there is
1,000 watt which, though larger, comes back
to the same effect.

Mr. PRESIDENT: Thank you, Mr.
Wood. Are there any furlher questions?

Clr. D. DIVARIS (Salisbury): Mr. Presi-
dent, we from Salisbury are very interested
in this particular talk which Mr. Woods has
given us in view of the fact that we are now
in the process of building an auditorium to
seat approximately 800 people, and right at
this moment we are discussing the sort of
equipment which Mr. Wood has told us
about.

I would like o ask three questions, if 1
may. The first one is: where should the
equipment be sited? And by that 1 mean
the control panels, or console, as you call
it. The second one is, if it is far from the
stage, does it cause any difficulty? And the
third one is il you have an auditorium such
as we are going to have, sealing approxi-
mately 800, it would appear that we would
have to get guite an elaborate type of con-
sole, and if we got this particular type of
console, would we have to employ a skilled
operator? Could he be trained, and would
he of necessity be a full-time person, or
could we just train our Mr. Mitchell here
to do the job after hours? (Laughter).

MR. J. T. WOOD (London): In the first
place I am afraid that Cir. Divaris is not

aware of the fact that, during the last week,
1 have been discussing some of these
problems with people in Salisbury which |
visited on the way here for thal specific pur-
pose, but thz answer to his question is of
course of interest to everybody.

The question of the position of the control
panel is one which 1 believe is excrcising
other gentlemen here as well as himself. It
is a very difficult question indeed, and 1 can
only give you my personal views on the sub-
ject, and in this case 1 would like you to
remember that, as I told you, showing you
the Stratford-on-Avon control desk, 1 was
the designer and originator of that control
desk and that position, In that particular
house it is absolutely ideal, the reason being
that in that theatre they have a repertory of
plays which we could say they manufacture
under their own roof, and which are de-
signed about the facilities which they have.

Now, after Stratford, we installed four
electronic controls, one in Manchester, one
in Edinburgh, one in Glasgow and one in
Blackpool. Those four theatres comprise
what are known in England as No. 1 Tour-
ing Dates and the companies go from one
to the other, arriving very often on a Mon-
day morning, and at the earliest on a Sunday
evening. They have from the time of arrival
until 7.30 on the Monday night in which
to prepare everything and open with the
opening performance.

1 have talked with a largse number of
people, to stage directors who are the people
in charge in these places, and asked them
what their comments were. Blackpool was
the only theatre where the control board
was put in the auditorium. It was actually
put in what had been the old cinema overat-
ing box, and although the engineer in Black-
pool had demanded this position because hz
wigshed his electrician to be unmolested and
clear of the stage, the users of the equip-
ment, in the form of a travelling company,
said in every case where [ made enquiries
that they did not lke this system, because
when they arrived at the theatre with 12
hours to put on a performance, they like
the electrician to be in contact, actual con-
lact with the stage director.
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We know full well that talk back facilities
can be easily provided but they are not very
satisfactory in moments of siress, particu-
larly where the stage is concerned, where a
loud speaking telephone cannot be tolerated,
from the noise angle, and there is no doubt
that the stage management like to be able
o talk to the operator and say, “In a few
moments we’re going to do this, or this will
be the next cue,” and get a personal con-
tact.

On the other hand, as in the case of Strat-
ford and the Old Vie, and as you saw, in
Mannheim- Thealtre, Germany, the front of
house position has been chosen and is work-
ing extremely satisfactorily.

I think, therefore, that you must discuss
with the proposed uscrs of your hall and
gel a certain concensus of opinion, but if it
is to be travelling companies coming in at
the last moment, my advice would be not
to site the apparatus remote from the stage.

There are other devices. If the questioner
would visit the Reps Theatre in Salisbury,
they have put the control desk there on the
stage. They have a little side room off the
stage from which there is a door into the
front of the stage, which could have been
admirably used for the purpose and which
would give the operator a better view than
he would possess on the stage, but would
allow that amount of contact. As 1 under-
stand the use of your hall is for a multi-
purpose, the front of house position, I feel
is perhaps not allogether wise.

As far as the distance is concerned, the
amount of distance which can be tolerated
nowadays is really unimportant. 1 have
mysell seen controls used 8 or 900 yards
away from the lighting, so that that should
present no problem whatever. The cables
involved are not expensive, and that should
not cause any embarrassment.,

The third question, regarding the type of
labour required, I think that any manufac-
turer of equipment would be unwilling to
supply apparatus which was unsuitable for
the location. My own employers would not
consider supplying an apparatus which they
did not think could be maintained and
operated by the personnel on site.

- o
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The operation of I think 90 circuits, can
be quite simply accomplished and [ don’t
think you need have any fears about that.

THE PRESIDENT: Thank you Mr.
Wood. Are there any other contributors?

Mr. 1. W. KANE (Johannesburg): Mr.
Wood, [ am rather disappointed that you
were not a little bit more forthright, and said
that Jimmy Mitchell could never be taught
to operate anything of this nature!

Mr. Wood, one rather peculiar question
I think, 1 believe it is the common practice
on the Continent, where you have multi-
plicity of circuiis, as I should imagine you
have, on these control panels, to use the
frame as a neutral. It is 1 think common
practice in America. Can you tell me
whether that is the trend in Britain nowa-
days?

Mr. J. T. WOOD (London): I'm afraid
we are not allowed 1o use the frame as
neutral. In fact we ourselves always provide
an insulated neutral. In some countries, 1
think it’s Finland, we have to provide
facilities for earthing the neutral at the
frame, but 1 didn't know that it was per-
mitted anywhere else. I'm rather surprised
lo hear you say that if is.

Mr. R. W. KANE (Johannesburg): 1 am
only assuming it is rather common on the
Continent. Our Planetarium in Johannes-
burg has arrived in South Africa without
any neutrals at all except the frame,

Mr. J. T. WOOD (London): I have never
heard of that. T know the Germans have
just constructed a big control for Cologne
and there we had to keep them isolated. I
believe that something funny goes on in
Sweden. I’'m not too certain about Sweden.

Switzerland is definitely very, very fussy
and in facl we got into trouble there the
other day because we supplied a board
which had yellow wire in il and one of these
internal connections, and they made us paint
it green because they said it wasn’t neutral.
But in most countries, we did an installa-
tion in Poland, and there very definitely
they were isolated, and that is all [ can tell
you about it,




5
¢
o N . . i
7 Wz g
w = a =
T W sl S %
© v o o
i
wz O g Q3. 3¢
wE o OW:zie2:
1 T s € w m
6 < u $SE wh o
v - hesiZl|C
b -
r = L 0% 2§
" L 2§ <8
T T L T I
- - 5 oF
3y R
A w
o 4 o i
W > 0
A -9
= Ranm i a



Die VERENIGING van MUNISIPALE ELEKTRISITEITSONDERNEMINGS van SUIDELIKE AFRIKA

Mr. R, W. KANE (Johuannesburg): Thank
you. 1t rather looks as if what is good
enough in a country is totally different from
what it sells to anybody else!

THE PRESIDENT: Gentlemen, we had
better curtail the general discussion as time
is getting on; I would now like to call on
Mr. J. C. Downey o propose a vole of
thanks to Mr. Wood for his paper.

Mr. J. C. DOWNEY (Springs): Mr. Presi-
dent, Mr. Wood, gentlemen: I should like to
thank Mr. Wood for his interesting paper
on the control of stage lighting. Good stage
lighting planning is a job for a specialist, and
it is indeed a rare occasion to have a specia-
list such as Mr. Wood presenting a paper to
the AME.U, on stage lighting, but the
paper as published is a little disappointing,
and does not answer the general problems
with which the average municipal electrical
engineer is faced in South Africa, and for
this 1 would like to level a little criticism at
at persons responsible for advising the
author on the details of his subject matter,
Much valuable and useful information that
could have been included in his presenta-
tion has therefore been omilled, which
would have been most valuable to all of us.

It is & pity | did not meet Mr. Wood
al the last C.LLE. Convention in Brussels, as
I would have surely placed these points be-
fore him.

The author has made a passing remark on
the use of gas for stage lighting, and some
information from one which actually worked
al the Drury Lane Theatre, when gas was
the only means of providing the lighting of
the stage. | was informed that the heat
caused by the multitude of gas jets was
teriffic, especially up in the flies; and apart
from the fire hazard, the incidenis behind
the slape were many, In one case an
apparent explosion by a faulty gas line
caused the persens working in the flies to
vacale the theatre at the double, but on
reaching the sireet they found that nobody
had followed, then they returned to find that
the act was proceeding quite normally.

Many amusing and embarrassing situa-
tions do arise backstage in amateur theatre,
and the one operating the Hghting effects is
called upon 1o do all sorts of jobs as well,
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In dealing with & bomb scene, a blank car-
tridge from a gun was fired into an emply
barrel 1o give the effects of a mutfled explo-
sion. The barrel provided by the local mer-
chants was originally one which had con-
tained oxide of lead. The operator emerged
from the sound effects looking like a Red
Indian as he was covered in red oxide.

In a town hall built a few years ago the
controf board was placed in such a posi-
tion that it required three persons to operate
the lighting, one which 1ook the actors’ cues,
another to transfer the cues, and another for
operating the board. No blackoul switch
had been provided, and when this was re-
quired the over enthusiasm of the operator
pushed the levers over at such a rate that
arms jumped the stops and caused a flash-
over, tripping the main circuit breaker sup-
plying the town hall. Fortunately a flash
of lighining outside from the storm at the
time gave the audience the impression that
the lightning had caused a blackout and had
delayed the proceedings.

You will be interested to know that two
of the operators are iwo of the municipal
electrical engineers in this hall at the pre-
sent. moment, and should therefore be re-
garded as cdangerous operators!

This shows what happens when the basic
design and planning are not carried out by
persons with the required experience in stage
lighting. The bulkiness of control equip-
ment has been a real probiem in the past,
and has always presented the problem in
selecting the correct position so that the
operator can see what is happening on the
stage,

The new control methods described by
the author are not only interesting, but fas-
cinating, as the bulk of the control box is
not only reduced but can be operated simply
by one person,

In the new Civic Theatre recently con-
pleted in Springs the control box which is
no larger than a small accordion is placed
in the projection room, which enables the
operator 1o have a full view of the stage,
and in addition he is in full knowledge of
what is happening from the stage by means
of a small Joudspeaker.
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1 understand that a new idea is to place
the lighting effects operator in front of the
stage, with a remote control box in the posi-
tion where the conductor of the orchestra
stands. This, I understand, would enable
him 1o watch and see the full effects of his
work, and 1o bear at the same time.

The author’s views on this would be most
welcome,

Theatre lighting is receiving more atien-
tion everyday, now that Civic Theatres are
being erected in many centres. The smaller
towns, must of necessity, use their town
halls, not only for public functions such as
bazaars, dances, bioscope shows, but also
for school concerts and theatrical shows as
well. It is the lighting of these stages that
present a real problem to the local engin-
eers, as money is usually extremely limiled.
1t would, T am sure, be a great assislance if
the author could explain the basic princi-
ples of stage lighting in a written reply.

We are indebted to the author for his
enlightenment on the developments of stage
lighling control equipment, which is obvi-
ously a job for a specialist in large theatres.

Mr. President and gentlemen, 1 have
much pleasure in proposing a hearty vote
of thanks to the author for his most interest-
ing and informative paper. (Applause)

THE PRESIDENT: Thank you Mr.
Downey.

I now ask Councillor Main of Johannes-
burg to second the vote of thanks.

Cle. R. H. MAIN (Johannesburg): Mr.
President, gentlemen: I too would like Lo
add a word of congratulation to Mr. Wood
for the extremely interesting paper that he
has presented here this afternoon; I think
it was extremely well illustrated, and it cer-
tainly contains a tremendous amount of in-
formation on the question of how to handle
and control the “lumin” required on & pros-
cenium in modern days.

T have only one grouse at the type of
questions being asked. We are all inclined
to think of our little tupenny-hapenny stages
that are being erected all over the Union
of South Africa, and 1 think it is right and
appropriate to acknowledge the fact here
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in our country of South Africa at this stage,
that [ think Mr. Wood's paper has been very
timeous indeed.

1 may be a little prejudiced in this matter,
but right now Johannesburg is concerning
itself, 1 may say, not at the request of the
public, but in fact following on the demand
of the public, particularly theatrical
societies, who, in fact, have almost given an
ultimatum to the City Council of Johan-
nesburg, to provide them with an adequate
theatre.

Mr. Wood, I can assure you that this pre-
sentted us with very many problems, and 1
am sure that our technical staff too, werc
very pleased to know that the City Council
of Johanneshurg went fo the trouble of in
fact sending our consulting architect over-
seas to study these things, the design of
prosendiums, the design of cycloramas, the
study of illumination—although of course, I
have my doubis as an engineer about the
efficiency of an architect when it comes 0
matters of illumination. But that is by the
way, Mr. President!

I think that this afternoon we have been
treated to a very fine paper indeed, on the
very many things that deserve the attention
of design engineers when it comes to stage
illumination, and I can assure you that in
the Union of South Africa there is a
definite upward trend in the demand for
iheatres, not only for opera, but the ordinary
live theatre. We saw a performance last
night, Mr, President. I had nothing to com-
plain about the illumination—-1 thought it
was very well done! But one has to bear
in mind that, when you are dealing with
human beings, whether in live theatre or
anywhere else, you have the peaple who for-
get when ihey have really had their time, and
in fact live in the theatrical world on bor-
rowed time.

I mention this because one often has the
occasion where you have the grand old lady
with her knobbly knees, who still insists
on appearing on the stage, and still thinks
that she is the great lady of the day, and if
anybody happens to comment aboul those
knobbly knees she immediately turns round
and blames the illumination engincer for
having focussed attention on them!

pup——
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Now that is just a Hhttle example of the
tremendous importance that can in fact be
attached to this question of illumination.

As an engineer, 1oo, T was particularly
interested in this silicone control rectifier,
and the dimming arrangement, particularly
as I think, in due course (I think Mr. Wood
indicated it would be 1962), we would have
a price. T do think that it will enable very
many of the smaller local authorities, par-
ticularly in this country, to in fact invest
in not only decently designed prosceniums
but also adeguate and proper illumination.

Mr. President, T do not wish to protract
the seconding of my vote of thanks. I am
sure that many others would still like to put
a few questions to Mr, Wood, and it indeed
gives me very much pleasure in seconding
the vote of thanks to Mr. Wood for the very
excellent paper he bhas delivered here this
afternoon.

THE PRESIDENT: Thank you Clr.
Main, for your wvery interesting and
pleasant seconding of the vole of thanks.

I will ask Mr. Wood if there are any par-
ticular comments he would like to make in
reply before we thank him formally.

Mr. J. T, WOOD (Londom): T must thank
you very much for having allowed me this
opportunity to appear today. I will try and
deal with the proposer’s request for some
information on the general use of stage
lighting. As far as the silicone control rec-
tifier is concerned, 1 said we would get a
price in 1962, but I'm afraid I musn’t give
Johannesburg too much encouragemeni in
that respect. We shall just have to wait and
see. Thank you very much.

THE PRESIDENT: Thank you, Mr.
Wood, before asking the Convention to
accord you the usual vote of thanks, I must
endeavour 1o press you to change the form
of your written paper to us today, in order
to bring it more in line with what you have
told us about. The paper that you actually
gave us followed by the discussion which
has taken place, should prove to be a very
valuable paper, and of great assistance to
many engineers in South Africa.

With those few words, T will thank you
once again for a very interesting paper, and
also. thank you very much indeed for
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travelling such a long distance to read it to
us.

Will you please accord Mr. Wood a vote
of thanks in the usual manner. {(Applanse).

CONVENTION ADJOURNED AT
4.30 p.m.

ON RESUMING AT 8.15 p.nm.
MEMBER’S FORUM

THE PRESIDENT: Good evening, ladies
and gentlemen. Thank you very much for
turning out this evening to this Forum. I'm
sure you won’t regret it. If Jimmy Mitchell
is up to his usual form, I'm sure he’ll keep
this session running very nicely with little
difficulty, and 1 don’t think anybody wili go
to sleep either!

I think we will proceed with the Engin-
eer’'s Forum. We have a very heavy pro-
gramme to get through, I don’t know how
far we will take it tonight, but I'm sure he
will do his best 1o get il through, and I'm
nol going to waste any time by talking, but
will hand you over 1o our Quizmasler,
Jimmy Mitchell, and wish you the best of
luck. {Applause).

Mr, J. MITCHELL (Salishury): Mr.
President, ladies and gentlemen: Good even-
ing, I hope you will forgive the opulence,
but my friend Alec bought me this cigar
just to give tone to the proceedings!

We have a big programme tonight, and
vou must not expect too much. If T may
I'tl sit down for this,

As T say you musn’t expect too much be-
cause, like the story I heard about the York-
shireman. Like all politicians, he promised
them the earth, then off he went to Westmin-
ster and they didn’t see him for about 18
months. Anyhow, he decided to come back
and talk to them and tell them all what had
happened, and then he said “Any questions?”
and one Yorkshire farmer got up and said,
*Ay! When we put "ee in for Member of Par-
liament, tha told tha’s goin’ to do all soris
of things for us and nowt’s happened yet.”
So the member thought he’d keep to agricul-
tural language and he said, “Well, you
farmers know you can’t have things quickly.
For instance, you buy a new bull and put
it in with the cows, you don’t expect 1o see
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