Colin Rae has worked in the
Theatre and Television
Equipment Industry all his life
starting 30 years ago as a
theatre apprentice in his
tather's company, Rae Stage
Equipment. He joined Male
Richardsons in 1964 and
formed Telestage Associates
with his brother in 1972. He
considers his forté is common
sense engineering!

THE use of the compuler in Industry
and commerce is acknowledged and
in most respecis walcomed,

On the slage 10 date the compuier
has enjoyed overwhelming accep-
tance in the field of lighting control but
fo date the Influence on mechanical
equipment has been limited o a few
majar installations. Our parsonal in.
wolvernant has made us caulious of the
glecironics man 1o the extent that we
sorously queotion the full magneatic
control for scenery handling equip-
meni.

The early systems invoheed simple
TTL logic* with numerous com-
ponenis, many separate cards which
macde commissioning long and ar-
duous and very expensive with long
term rediability to say the least, slightly
guaslionable

The method of control of each
machine was based on analogue
measurament for position with: tacho-
generalor speed monitoring s that
synchronous working and group
ocperation would be practical. This has
added tothe complexity as anakogue 10
digital conversion is necessary o be
compatible with the compulter storage.
The drive method must also have a
distine! bearing on the control eguip-
ment,

Cur experience being dominated by
fhe use of variable frequency AC. ser-
wi amplifiers of either & or 12 phase
operation. These solid state drives nor-
mally operate inthe range of 0o 20 Hz
and when proparly Commissicned give
smooth speed control. The advaniage
of using this method of drive some
yiars ago was that we coubd deal with
the electrical signals for speed com-
mand, acceleration and position fing-
ing deceleration such that the overall
integration seemed logical and prac-
tical, as all things including power were
derived electromically.

All these things have proved 10 be
possible but a1a costwhich has proved
to be horrendous, our latest system
controlling in excess of 100 services
for the Mational Thealre of Macedonia
in Skopje includes much of the latest
techriqgues inctuding five micro pro-
Ccessors, an eleciro pneumatic auto-
matic interconnecting machine,
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I VDU, screen daia readout and tape
control memory, the probem s not
making the system work, it is the time
thal commissioning of the electronics
has taken, We have spenl cne and 3
hatl yaars in commissioning this eguip-
ment,

Cur concern is really that ewvery
system is 50 custom designed that
gither the Theatre mus! employ
graduale elecironic engineers 10 ook
after the equipment or try to parsuade
ong of our instaliation crew 10 j0in 1he
Theatre stall. We are not keen on the
latter and a suitable graduate may not
be found in the lormer.

This experience has shown us that
solid state computer logic is very im-
pressive when complete and working
reliabiy bul any prospective purchaser
must recognise—

1. The costs will b very high as there
is no standard,

2, Commissioning and run up can [ake
amything from six months 1o wo
yvears for a full system.

3, Maintenance and after care will re-
quire skilled stafl whose wages
might well off set any labour saving
that may have been saved in terms
aof fly rroen,
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We have nol purswed this course as
~e have certain resenvations on the
use of D.C. machines concerming
noise level and (o 5ome degree the low
speed torque. The basic D.C. motor
would probably have a rofor speed of
either 1500 APM or 1000 RPM al max-
imum speed sei, therefore, the need
for a gearbox and brake would be ob-
vious and In certain countries, of
course, the reguiations might deem i1
necessary tofit iwo brakes to meet the
safety regulalions,

We have very much based our cur-
rent installations and fulure schemes
on the use of fluid power. Fluid power
has had a chequered histery but it
should be rememberead that apart fram
speclacular failures like “The cable
eylinder™ system in the United Slates,
mary systems have been lilerally
operating for 100 years or 50,

Systems such as the installation in
the Budapest Opera House, | believe
originally installed by an Austrian firm
in the 1880's amd only just in the last
couple of years being taken out of ser-
vice.

Also many of the Municipal Theatres
in West Germany and Austria have
finely engineered accumulator

Control desk for hvdraulic scenery hoists. The lever raises and lowers the
hoists. The rotary knobs are far pra-setting hoist ivals.

What are the aliernatives?

W see two major methods of olfer-
ing power aperation withoul fears and
neither would we slate, need a Com-
puter togive the Thealire a value inves!t-
rment,

Which equipment really needs
varnable speed and presellable deads?

The answer is scenery flying and
point hoisls certamly, housa curiaing
need speed controd and revolves or
stage wagons may with advantage be
controlled with vanable speed,

We have seen solulions whare
these drives have been provided by our
competitors using industrial 3-phase
thyristor D.C. motors with full
regenerative feed back and custom
built front ends and control panels,
thase are fairly successiul and we
understand they have been used 1o
good effect in e United States of
Amernca,

hydraulic systems using either com-
pressive or tensile rams as the prime
Owvers.

Many of these systems incorporate
simple but accurately made devices 1o
allow remote control for both speed
and height position. Virually all of
these equipments have proved reliable
and safe in operation over a realistic
time span.

We, therelare, on the grounds that
hydraulic equipment generaily is now
universally used in the industrial fleld in
everything from earth moving 10
remote controlied factory oparations,
have opted 1o follow thal direction,
With the latest development in
hydraulic valve technology we now
have al our disposal superb progor-
tional pressure compensated flow
valves for accurate control of speed,
the latlest szeal technology almost
guarantees leakprool rams and safety

|oad hoiding lock valves have reached
exiramely reliable standards,

The major advaniage in using this
equipment s that the proportional
valve can be provided with solid state
glectronics to meet our control func-
tion eriteria as standard industrial
packages.

This cbviously has g price advan
tage as it means that less eguipment
has o be custom built and, therefore,
the research and developmeni cosis
ara very much lower. The service pro-
vision can In many cases be cblained
from the local agent of the hydraulic
suppliar of the original eguipment.

The next question is what method
should be yged to apply the fluid power
to the load?

In the field of scenery flying there
are various ways and mathods which
can be adopted, syslems tried and pro-
ved successiul 1o.a lesser o greater
degree inchude:—

1. Multiple purghase compresson
ramg which largely are not con:
sidered favourably by us due to the
large size of ram necessary 1o ac-
cepl the very high comgressive
forces which In turn puts up fow
rates and pump sizes elc.

2 The multiple purchase tensile ram
which we dao favour in new instalia-
fions whare cost 5 a major con-
sideration

3. The linear ram syslems oparale
direct to the scenery load and many
Theatres prefer to have Some
countenweight assistance. A fluid
molor powered winch that can be
placed at the base of masit conven-
fional counterweights o overbaul
theweight framewith up toa50%: of
its contract load out of balance. This
system offering a power operatan
in Theatras that exist with traditional
counterweighting, power 10 size
ratio of Hukd motors is Tar supenor 1o
electric drives allowing the drives 1o
be fitted with minimum counler-
weight modification,

4, A zimilar device Le. a fluid driven
head sheave block, this works on a
frictional principle using a 200+
degreos of wrap to enable adequate
trgrction, again to fransmit up 1o haif
the contract load using penmsanant
counterbalance loading
Both thesa systems offer 10 the

Theatre the major advantage of being
anle o revert 10 manual control easily
andguickly in cases ol power failure or
aven Some necessity 10 scenic need
which makes hand control more ap-
plicable.

Finally, 8 new development is a very
small Tiukd motlor with a three sheave
friction system which actually
oparates by driving the hand line haul-
ing rope in a traditional counterweight
sysiem as an assision.

all these systems have been tred
gither in complete installations or in
prototypes and our Company are cur-
renily installing in the Ivan Cankar Cen-
tra in Yugoslavia the powered head
shaave version and have several small
instaliations of the lensile rams now
working.
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