




















MODEL STAGE
LIGHTING EQUIPMENT

Mr. Speaight will already be known to many of our readers as the author of *‘ Juvenile
Drama ”—a veritable text book on the old “penny plain—twopence coloured™ toy
theatres. He is also a well-known ‘‘ puppeteer **

Almost every producer and scene designer recognises the value
of making scenic models when planning a production ; the problem
of lighting them is more complicated, but, while it may not always
be possible to reproduce exactly the lighting of the full-size stage,
a great deal can be learnt from experimenting with different lighting
plots on a miniature scale.

The simplest method is, of course, to utilise existing mains
lighting. Striplights will serve admirably as battens and floats,
but they suffer from the disadvantage that they cannot be dimmed
without special apparatus and that they cannot show colour changes.
It is, however, possible to construct a special tin shield around the
striplight, along which coloured gelatines can be slid. But though
a lighting system of this kind will provide very attractive effects on
a model stage, the source of light i$ so entirely different to the standard
stage equipment that the results obtained need very careful inter-
pretation before transferring them to a larger stage.

The ideal miniature lighting system would seem to be one in

which each and every unit of stage equipment is reproduced to the
same scale as the model itself. The lamp bulbs used must inevitably
be the type manufactured for torches, and these can be obtained
in various voltages from 2.5 to 6 volts. If the model stage is made to
a scale of an inch to a foot, a suitable single compartment floodlight
can be made to measure 1 in. by 13} in. (Fig. 1) ; a slightly smaller
example measuring § in. by 1% in. is shown in Fig. 3. These flood-
lights provide a basic unit which can be mounted in a floodlight
tower (Fig. 4), in a batten, or as floats. Colour filters may be
inserted in each compartment, as required.

These floodlights will prove satisfactory for all batten and cyc-
lorama lighting, but for spotlight effects it is necessary to construct
something special. Fig. 5 shows a non-focussing spotlight, fitted
with American ““ spot > bulbs, suitable as an Acting Area Lantern ;
and Fig. 2 illustrates a focussing spotlight, fitted with a lens and
six-colour wheel, standing 4 in. from the ground when fully extended.

The power for these lamps may be provided either by batteries
or a transformer. The latter is far more satisfactory but few of the
transformers at present on the market possess sufficient amperage
for more than three or four lamps at a time. A suitable transformer
can be specially wound with an output of 3.8 volts at 10 amps.,
which will light thirty 0.3 amp. or sixty 0.15 amp. bulbs without any
loss of power.
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_ As far as the switchboard is concerned, this can range from a
simple arrangemert of switches and dimmers to an elaborate
installation on the lines of any modern London theatre.

This miniature lighting equipment, with which the Strand
Electric Company made some valuable experiments before the
war, is now being made by Messrs. Robin Hood and John Edwards,
for Benjamin Pollock Ltd., the toy theatre makers, of 1 John Adam
Street, Adelphi, W.C.2, who will be glad to send a full catalogue and
price list on request.

George Speaight.
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COLOUR IN THE THEATRE—No. 8

Looking through the previous seven articles.I find more space
devoted to the production of coloured light in the various hues, tints
and shades than to the actual technique of painting the stage with
light. This was inevitable in a series under the title of Colour because
colour is merely an adjunct, lighting obtaining its effects by distri-
bution, direction and intensity. Without form it can exert but little
effect. The form will come mainly from the actors and setting on the
stage, but modern lighting equipment, with its sharp adjustable beam
cut-offs and so on, can make a big contribution ; even negative
the form on the stage. A batten of spots correctly focussed, directed
and balanced has made its principal contribution before ever the
colour filters are inserted.

This series, originally begun to expose the erroneous doctrine
*“Colour is all important” then featured in the press, must now come
to an end and any further exploration in the art of stage lighting we
may wish to make, be based on light and the means available for
its distribution.

The Samoiloff effect

Before concluding, however, it is right and proper to describe
the effect which enabled coloured light first to hit the English
newspaper headlines. This effect is now known as the Samoiloff
effect (after its inventor) and was first used on a large scale in the
production of “ Round in Fifty ’, at the London Hippodrome in
March, 1922. Adrian Samoiloff did not of course discover the
principle of complementary colours on which the effect is based,
but he appears to have been the first to see the possibilities when
applied to the theatre.

If we paint a bright red cross on a white ground several trans-
formations can be performed. Under white light we see a red cross,
under blue-green light (No. 16) a black cross and under red light
(No. 14) no cross at all. The reason is fairly obvious ; blue-green light
from a No. 16 filter contains no red so the cross will not reflect ;
an all red light on the other hand does not provide sufficient contrast
to the background to enable the cross to be perceived.

Paint a blue-green circle round the red cross and then under
blue-green light there is a black cross only ; under red light a black
circle only, and under Mauve No. 26 (transmits red and blue) the
red cross will be in a blue circle.

These effects can be tested using coloured chalk and looking
through small pieces of gelatine or even by laying a strip of gelatine
upon a white blotting pad and looking through another. Such
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rough tests are quite striking but may tend to make the effect appear
too easy. Itis quite possible to paint two scenes on top of each other,
one in red and one in blue-green and at a touch of a switch to change
the scene from a warm interior to a cold exterior but to do this needs
perfect filters and pigments. The moment a red pigment reflects
some blue or green, or a blue-green filter transmits some red the
effect is spoilt. Therefore considerable care and experiment is
necessary.

True black can be of value in a design. For example an actor
can be made up red and wear a blue-green jacket with black stripes.
Under red light he will appear as a white man in a black jacket ;
under blue-green as a negro in a striped blazer. Of course, in both
cases the stage is flooded with lurid colour light which limits the
application of this effect to stunts, though it is remarkable how the
eye accepts each colour.

Sometimes to avoid too heavy lighting for the main part of a
variety act, the different complements such as yellow and blue, are
used for the negro effect but blue to my mind provides too little
contrast to the apparently black face to give a striking result.

Of course the principle can be used to provide less complete
changes and subtle and beautiful effects may be obtained as for
example in Mr. Cochran’s cabarets in the Trocadero Grill before
the war. The pattern and design of a costumecan be quitetransformed
by a slight almost imperceptible change of lighting colour which
allows a different set of hues to dominate and thereby reveal other
colours hitherto not apparent due to the lack of contrast.

Time spent on Samoiloff experiments is not wasted because
such stunts bring home to one in an exaggerated and therefore
obvious way the factors at work every time we light even the straight-
est of straight plays with its cast of cigarette smoking females in
frocks of various hue.

The Fluorescent effect

Many people tend to confuse the Samoiloff effect with
fluorescent effects. In actual fact the two phenomena are quite
different ; the coloured pigments in the Samoiloff are not changed—
they are merely made to reflect, and are illuminated by light of a
limited part of the visible spectrum. A pigment designed to reflect
on long wavelengths of light such as orange cannot reflect light of
a short wavelength, such as blue. A fluorescent pigment, however,
can be so composed as to reflect as a light of long wavelengths
(orange) when in fact the illumination is by short wavelengths
(blue). Indeed the activating light can be so short as to be invisible
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(known as ultra violet), while the orange pigment glows as brightly
as if it were lit by white light. The result is all the more striking to
the eye because the illumination being invisible, the orange pigment
glows in contrast to the surrounding velvety darkness.

The common use of fluorescent chemicals for the tubular
lamps may lead the reader astray. In these lamps the fluorescent
pigments are coated on the inside of the tubes and the light output
(mainly invisible) of the electric discharge inside the tube is con-
verted thereby into visible light before it leaves the lamp. If this
coating were omitted and applied to a few objects in the room,
they would glow brightly in the comparative darkness of the room.

To get the best results special discharge lamps are made with
*“ black glass * bulbs which pass the ultra violet light and only the
minimum of visible light (a trace of violet blue). These lamps are
popularly known as black lamps and the invisible ultra violet light
they radiate, as black light. The 125-watt black lamp mounted in
a baby flood with reflector, opens up many interesting effects.

The most obvious are ghost illusions and it is easily possible
to have a danse macabre in which a skeleton throws his bones away
one by one until he disappears. Only the bones (attached by clips to
black tights) and mask are treated with the fluorescent chemicals.
A low intensity of ultra-violet light from one or two floods in the
footlights is needed and the stage must be draped and carpeted in
black. This is very important as not only is there slight visible
radiation from the black lamp but also many paints and materials
used for scenery (also the human body, especially teeth and hair)
fluoresce slightly.

Apart from illusions, very beautiful decorative effects are
obtained by specially treated costumes, artificial flowers and make-up.
In this case, high intensity of ultra violet is needed, the brilliant
glowing colours being more important than an absolutely black
background. Sometimes the ultra violet is used along with ordinary
lighting, to bring out colours that would not normally appear in
the costumes, for example red, orange, yellow and green under a
blue flooded stage.

Whereas all fluorescent colours are vastly attractive under
ultra violet, under white light some are less attractive, some are
garish and others completely invisible. Nor do the various liquids
“take ” equally well on all materials and a demonstration and
advice is essential before plans are too deeply laid.

E.P.B.
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STAGE SWITCHBOARD DESIGN—IL
(concluded)

It is a curious thing that remote control to which we now turn
for a solution to our problems, was usual in stageboards constructed
in the early days of electricity. The liquid resistance pots used in
those days were too inconvenient to house on the stage, adjacent to
the regulating levers. Thus the stageboard at Drury Lane, installed
in 1902, and still in use, consists of four tiers of shafts with self-
release handles at five-inch centres, connected by tracker wire to the
dimmer pots in the room below.

However, it was in Germany that the use of remote control
1o provide a compact regulator was developed. The liquid pots
were first replaced by metal resistances and then more recently
by multi-way auto-transformers to give the same dim irrespective
of load. Whatever the dimmer, the tracker wire connection to the
regulator was retained. The centres between the regulator handles
were reduced both borizontally and vertically and various mechanical
refinements fitted. This then is the characteristic German dimmer
regulator which, situated at a considerable distance from the
dimmers, gave its operator good control over the very large lighting
installations common in that country from 1910 onwards. The
circuit switches formed a separate unit not necessarily adjacent to
the regulator. As is still usual the show was worked mainly on the
dimmers.

Meantime, in England and America, the smaller stage lighting
installations encouraged the development of the direct operated
boards described in Part 1 of this article. By the time really large
installations needing remote control arose here and over there,
several electrical devices were available to be used instead of mechan-
ical tracker wire. Whereas the new German installation at the Paris
Opera in 1937 used tracker wire operated auto-transformers, the
re-equipment of Covent Garden Opera House and the Metropolitan
Opera, New York, both employed in 1934 all-electric remote control;
the one electro-magnetic, the other electronic.

The lighting control designed by Strand Electric for Covent
Garden and installed in 1934, is probably still the largest all-electric
remote control in Europe (130 ways), though it will have to give
way to the new 152-way installation shortly to be completed at
the London Palladium. The dimmers are resistances (in the case
of the very large cyclorama loads several units being used in parallel)
mounted in four tiers on a frame in a room below stage.
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Fig. 1

Each dimmer is connected to travel up or down from the
individual shaft by pairs of magnetic clutches. The clutches are
energised by two-way and off switches (up, down and stop), from
a panel on a perch platform above the stage (Fig. 1). The shaft
is driven in two sections, colours and independents, from quick and
slow motion capstan wheels under the panel. Above each switch
is a dial which gives the dimmer position at all times. The circuit
switches and blackouts are on a separate panel further along the
perch platform.

With this control all the self-release handles of the direct
operated board have in effect been brought together as a compact
panel above the grand-master wheel. Furthermore, we can send
dimmers up and down simultaneously although they are operated
by the same shaft. In the work for which it was designed—opera—
the control is very satisfactory but for certain types of production,
with frequent rapid and complicated changes, it would to-day be
considered inconvenient. For example, suppose the sixteen spots
on No. 1 bar are locked on for a slow check and No. 7 has to move
quickly on cue. At this the other fifteen switches must be put in the
neutral position, the wheel spun quickly, then the fifteen locked on
again. Actually this particular cue would be quicker on a direct
operated board, since one can leave the master wheel for a moment,
unlock Spot No. 7 only and push its lever up individually.

About this time the Strand Light Console (which combines
rapid and slow working) was being developed, but the Covent
Garden board had to be designed and made in a few weeks so
that anything too experimental was out of the question.
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Fig. 2

In the Strand Light Console, the control by Grand Master as
initiated at Covent Garden, is carried to its logical conclusion.
All changes, whether of one dimmer or many, take place at the Master,
in this case a keyboard with a set of dials (Fig. 2). Each lighting
circuit is only represented individually at the console desk by a
single switch, known as a stop-key. This stop-key bears the name
of its circuit on its operating tablet and has two positions—on and
off. When “ off” the lighting circuit remains undisturbed at the
intensity to which it was last brought ; when “ on ” it is locked to
the master to be driven up or down, switched on or blacked out ;
or, where the necessary mechanism is fitted to a lantern, to have its
colour filter changed. :

It is the fact that each lighting circuit is only represented by a
single stop-key that makes it possible to put all the controls for an
installation, however large, within easy reach of an operator seated
at a small desk. The new Light Console under construction for
Drury Lane Theatre will actually contain all the switching and
dimmer controls for 216 individual lighting circuits plus accessories,
in a movable desk 4 ft. 7 in. wide by 3 ft. deep by 4 ft. 2 in. high
overall, on the end of a flexible cable. (Fig. 2).

Rapid work is possible because the console operates both
switching and dimmer movement : also pre-setting and cancel
devices are fitted to the stop-keys. Not only is it easy to run one’s
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hand over or under the keys to lock or unlock a number of circuits,
but push buttons under the keyboards can be set to cause groups to
spring on or off. As a matter of fact to carry out the cue previously
described for Covent Garden, all that has to be done is to press the
“ Spot No. 7> stop-key hard against a spring, and when so held
its neighbours are disconnected from the master when No. 7 is
moved, its exact position registering on one of the master dials.
On release of the stop-key we carry on as before.

The Console dimmer bank is rather similar to that at Covent
Garden except that the shafts are driven by motors whose speed is
regulated by the large foot pedals in the centre of Fig. 2. Also each
dimmer carries an electro-magnetic switch in series and another in
parallel to it to allow of instantaneous switching full on or off
regardless of dimmer position.

There is one feature of the Console which is not properly
understood and I think is responsible for Mr. Devine’s comment
“I do not visualise a long-haired genius ° playing the lights > just
as his feelings take him *°.*

At first sight there seems no way of plotting the position of
dimmers for repetition once a particular effect has been obtained
at rehearsal. In fact the dials of Covent Garden are there, but as
large master dials over the keyboards. These normally register
the amount of movement imparted to dimmers locked on to the
master keyboard at the time, but they can also be made to read the
actual position of any dimmer by merely giving that particular
stop-key a heavy touch.

However, I must confess I hate to see (as at Theatre Royal,
Bristol) the console planted in the wings out of sight of the stage,
with the operator working dimmers from one set of plotted positions
to another at the stage manager’s signal. To me, personally, stage
lighting should not be dimmer movement but a matter of painting
the stage with light. Seeing the stage before him a good operator
should, in my opinion, use his keys and controls instinctively to
repeat the effects of rehearsal, only the changes which cannot be
detected by eye (because of an intruding blackout or curtain) having
to be plotted as dimmer positions. In this way I think, the true spirit
of the producer’s lighting, enjoyed and experienced by the operator,
comes to life at each performance ; anything else is mere mechanical
dexterity which an automatic machine would repeat even more
accurately. We do not use a pianola in our live orchestra so why
should we aim to do so for a part of our live show.

* See Tabs. Vol. No. 6, No. 2, Sept. 1948. page 23.
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So far one line of development has been considered in which
means are provided to interlock dimmer levers mechanically to
operate them from a master. In this respect the Light Console is
directly descended from all the boards hitherto described. There
is another approach which has led to what is known as the Pre-set
board.

As we have seen, the most obvious objection to the direct
operated board is its size. Consequently there has been much
invention to produce a miniature lever which, when moved, causes
the large dimmer on the remote bank to move the corresponding
amount. There are many of these follow-up systems but they have
tended to be supplanted by electronic control, which gets the same
results without any moving parts. I shall confine myself to the
electronic but would make it clear that in respect of the panel design,
with which we are mainly concerned, no material difference is made
to the layout whether it or a follow-up system is used.

An electronic dimmer employs the gas-filled triode valve
known as a Thyratron. Before the war this valve was used (as a
dimmer) indirectly in conjunction with a saturable reactor, but
recently valves large enough to handle the lighting load direct have
become available. The direct use of the valve makes a dramatic
reduction in the previous costly indirect equipment, and the system
is thereby opened up for general use.

Strictly the valve is not a dimmer at all but an ultra high-speed
switch without any moving parts. As is generally known, the
common mains supply to-day is an alternating current which
passes through a cycle of change from full positive volts to zero and
thence to full negative volts, fifty times a second. By altering the
control on the Thyratron valve grid, the point in the voltage cycle .
at which the valve conducts can be varied. This control is achieved
by a small potentiometer rather similar to the volume control of a
racio set. By turning this knob either the valve does not conduct
at all (and the lamps fed through it remain blacked out), or any
variation up to full light can be obtained. The load in the lighting
circuit is enormous compared to that in the control circuit and
furthermore the voltage passed by the valve is quite independent of
the size or number of lamps connected. The variable load dimming
is just as good as that of an auto-transformer but the equipment is
considerably less costly and bulky.

The direct Electronic dimmer appears to be the dimmer we
have sought for years. Against it is to be set only one thing—the
valve life though long is less than for resistances and auto-
transformers which have to all practical purposes unlimited life

‘with only the minor item of occasional brush replacement.
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With this control we have a set of miniature levers which can
form a small panel remote from the valve bank which carries the
heavy lighting loads. The miniature dimmer levers can be connected
by two-way and off switches to masters which unlike the previous
mechanical devices will not move the individual levers but in effect
proportionately reduce the supply to them—perfect proportional
dimming is an accomplished fact. If a duplicate set of dimmer levers
is fitted and a master control is arranged to cross-fade we can use
one set of levers for the lighting as it is now and the other set to
arrange the lighting as it will be after the next cue. We can have two
distinct boards side by side as one unit ; the levers on the left being
Pre-set 1, on the right Pre-set 11, and in the centre the cross fader.
Fig. 3 shows the 48-way prototype at present under test.

Fig. 3

Such a pre-set panel for 96 dimmer ways is roughly 6 ft. wide
by 2 ft. 6 in. deep—small enough to be placed to give its operator
a full view of the stage. Provided its new technique is properly
mastered and adequate time allowed (between one elaborate change
and another) to reset the board, lighting can be meticulously plotted
and repeated. The advantage over the Grand Master direct operated
board is enormous.

Mr. Devine, in the interview previously referred to, asks for
four pre-sets as an ideal and this is where we can find a hint of
difficulty. If producers want a series of elaborate changes following
each other, before there is time to reset the dimmer levers, the
number of pre-sets goes up and with it the size of the board. In
America, where there is more experience of this type of control, the
latest edition (1947)—the much publicised Yale University Theatre
board—has eleven pre-sets to control a meré 44 dimmers. In the
case of a large installation, all these pre-sets change the panel into
a large switchboard difficult to house once more. Imagine the 216
dimmers required for the new Drury Lane installation, each with
11 pre-sets—2,376 dimmer levers alone to be accommodated, to
say nothing of switching and the controls for colour filter change.

On the other hand, American lighting technique differs from
ours : it should be remembered that although it has on occasions
led to a multiplicity of operators, we in England have so far managed
to limp along with no pre-sets at all. The number of pre-sets required
for English technique will, in fact, have to be the subject of much
care and thought. What must be decided is the proportion of cues
simple enough for one operator to work, to the number of more
complicated ones, which require pre-set facilities, and of course
their frequency.

As it is, Drury Lane is this year to have a Strand Light Console,
which will be well suited to the broad running changes for the
spectacular productions on its great stage ; at the National Theatre,
Iceland, a Strand Electronic Pre-set board will do justice to the
meticulously precise work likely to be encountered there.

This brings me back to my original thesis that ideal boards
do not and cannot exist. If for no other reason than finance, we
must not fight the machine but aliow the technique peculiar to
each form of control to set the framework within which we are free
to build our lighting. For this reason I regard it as essential that
whoever may be arranging the lighting for a production should
have spent some time working, preferably, but at least watching,
a board of the type installed in the theatre in question. There is no
better way to get the true feel of lighting changes than to handle the
dimmers oneself.

E.R.B.
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SAFETY REGULATIONS

From time to time we mention the importance of earthing and

other safety precautions.

Here are the instructions to which our own employees work.
But their efforts will be in vain if the user doesn’t follow suit.

The following precautions must be
taken to safeguard all users of Sfrand
Electric apparatus from the danger of
electric shock.

1. All new apparatus produced by the
Works, and all Aire apparatus sent to
the Works for repair must be provided
with approved means of ** earthing
all metalwork (other than that carry-
ing current) and must be made to
comply with these regulations in all
ether respects.

2. All hire apparatus (including that
of the Manchester and Dublin Bran-
ches, the Glasgow Agency and the
Sign Department) must be provided
with approved means of * earthing”
all metalwork (other than that carry-
ing current) and must be made to
comply with these Regulations in all
other respects.

3. All flexible and feed cables for
connecting and inter connecting must
contain an ‘“earth” wire and the
covering of each wire must be dis-
tinctively coloured (live—red ; neut-
ral—black ; earth—green), numbered
or Jabelled.

4. All terminals, including those of
all plugs and sockets, must be marked,
as follows :

Live . 2
Neutral w1
Earthl ... L E

and all connections must be correctly
made in accordance with such marking.

It is most important that any
paint, etc., which might result in a
poor connection, ¢ earth” or other-
wise, is removed.

PORTABLE SWITCHBOARDS,
DIMMER BOARDS AND PLUG
BOARDS

5. Every portable switchboard, dim-
mer board and plug board must be
fitted with 3-pin sockets and must be
provided with two separate but
connected ‘‘earth” terminals, the
first being the * incoming ”’ one and
the second an * outgoing™ one to
which should be connected the single
“ earth >’ wire to a barrel batten, and/or
the metalwork (other than that carry-
ing current) of a separate dimmer
added to a plug board, etc.

6. All control apparatus must be so
arranged that all dimming (except in
the case of certain auto-transformer
dimmers in respect of which see
Regulation No. 9) and all switching
take place on the “ live > side only.

7. All terminals must be marked as
directed in Regulation No. 4, to
ensure correct connection.

8. All circuits on every portable
switch, dimmer or plug board must
be protected by double pole fuses,
suitably fused for the circuits they
control. This regulation does not
apply to boards fitted with auto-
transformer dimmers, or boards which
are otherwise suitable only for use
on A.C. Such boards must be fused
on the live side only and be clearly
marked ¢ For use on A.C. only ™.

AUTO-TRANSFORMER DIMMERS

9. All auto-transformer dimmers
must be so connected that the
* return >’ side of the lamp is fed from
the *“neutral” and no fuse may be
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inserted between the transformer
winding and the *‘ neutral ™.

10. Whenever it is proposed to use
auto-transformer dimmers, tempor-
arily or otherwise, in the London Area,
the London County Council must be
advised.

LANTERNS, ETC.

11. In the case of all apparatus
supplied with tails, an ‘earth”
wire, connected to a hank-bush and/or
an ‘“earthing ” screw fitted to the
body . of the apparatus, must be
included.

12. In the case of all apparatus
supplied with terminal blocks, an
‘““earth > terminal, connected to a
hank-bush and/or an ‘¢ earthing”
screw fitted to the body of the appar-
atus, must be included and the
terminal blocks must be marked, as
directed in Regulation No. 4, to
ensure correct connection.

13. In the case of all apparatus
supplied with plugs, the plugs must be
3-pin and the ‘“earth® pin must be
connected to a hank-bush and/or
an ‘‘earthing” screw fitted to the
body of the apparatus.

14. 'The covering of each wire of the
cables used for connecting all appar-
atus must be distinctively coloured
numbered or labelled, as directed in
Regulation No. 3, and the “live™
wire must always be the one con-
nected to the centre contact in the case
of all screw and pre-focus lamp-
holders.

MAGAZINE APPARATUS

15. A hank-bush with an * earthing
screw (to which the *‘earth wires
in the connecting or inter-connecting
tails must be connected), must be
provided at each end of every section
of magazine apparatus.
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18, The *“live” wire must always

be the one connected to the centre
contact in the case of all screw
holders.

SPOT AND FLOOD BARRELS

17. Provision should be made for
connecting the “ earth” wire from
each lantern on to the barrel. Alter-
natively, separate ‘‘earth > wires must
be run back to the ** earth * terminal
in the connector box.

18. Where the * earth” wires are
connected by screws to the barrel, the
screws must not be long enough to
damage cables run in the barrel.

19. Provision must be made for
connecting the *“ earth > wire in the
connecting tails on to the barrel and/or
on to the ‘“earth” terminal in the
connector box.

DECORATIVE AND SIMILAR
FITTINGS

20. All metal decorative and similar
fittings must be wired to a 3-pin plug
and all metalwork (other than that
carrying current) must be connected
to the ‘‘ earth ” pin.

INSTALLATION

21. When installing portable appar-
atus, the resistance between any such
apparatus and the Supply Company’s
earth must not exceed one chm.

22. The mains to which temporary
apparatus is being connected must
}ae (siuﬂimently large for the additional
oad.

23. Frayed cables must not be used
under any circumstances.

PERSONNEL

24. Any employee concerned not
understanding any of these Regu-
lations should request an explanation
of them from his immediate superior.
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