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THE STRAMD LIGHT CONSOLE (PATENT)

1. GENERAL NON-TECENICAL INTRODUCTION AND DESCRIPTION

THEE STRAND LIGHT CONSOLE IS DESIGNED TO GIVE TO AN
OPERATOR, SEATED IN FULL VIEW OF THE STAGE,
ABSOLUTE GONTROL OF ALL THE LIGHTING CIRCUITS THAT
AKm UP A MNODERN STAGE INSTALLATION, WHATEVER THE
SIZE OF IHE THEATRE,

It 18 claimed that the Light Console systen has special
~advantages over all other lighting controls {whether direct
operated, remote control, or multi-scene preset) for ballet, vpera,
spectacular revue and musical productions in which many elaborate
lighting changes are required. Using the cousole, slow or rapid
changes can .¢onstantly follow one upon the other without pausejand
furthermore, as the whole installatlon is under the fingers of one
man, the exasperating delays for trial and co-ordination of plot--
ting during rehearsal are not experienced. Tha producer gives
hls instructions to one man: a man who can be altting by hls side
at the consols placed, for rehesarsal, an the stalls.

The defects of the old direct-operated types of grand
master-board when used on the modern large stage lighting instal-
lation of 100, 150, 200 or more dimmers are self-evident. Light-
ing cannot advance when controllsd by several men working glant
boards which, owing to their size, must be placed in the wings with
little or no view of the lighting. Modern invention in remote
control has succeeded in reducing the variousz dimmer levers and
switches to miniature proportions, and with this the stage board -
control panel for 120 dimmers becomes five foot by three instead
of sighteen foot by zeven. The reduction in size of control panel
neans that only one man can have ready access to it instead of .
callin% in extra hands to help with complicated oups, as had been
Grand Master practice. Thoe prov1sion of a second duplicate set-
of levers enables the lighting in use and that for the next cue to
be get up at tho same time and the change over effected by opera-
tion of one fader. )

In this two-scene preset board we find an ideal control
for the lighting of today's atraight plays in their box sets, A
change from one group of meticulously set Intensities to another
and plenty of time to reset the levers between whiles for the next
change. However, for spectacle it 18 another matter: a scens may
be one continuous change - there is no lull, A recsnt production
at the London Palladium regquired fifteen lighting changes on dim=
mers and switches in thoe opening threc minutos.

Attompts have beon made in Amorica to solve this prob-
lem by increasing the number of preset levers; a recont installatio
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employing as many as 11l duplicate levers for cach of & more 44

dirmers! Applying tho same logic to 200 dimmers and we get a-
board of 2,200 dimmer levers alone, to say nothing of accessory
circuit ewitches and colour-change switchosl

Tnho Strand Light Console ropresents an entirely differ-
ent approach to the problem of spectecular lighting control, and
by its means cne man would be seated in easy reach of the 200 dim-
mer controls, clrcuit switchcs, colour-change switches and whatnot,
What is morc, ho can operateo one lighting circult or a group in
immedinte response to his thoughts or hils Instructions,written or
verbal, cxpected or unexpectoed. This is achieved by giving the
operator a single circult selector switch to each stage lighting
cireuit, #he name of the circuit being clearly engraved on the
awitchss operating lever or tablet, The dimmer lesvers, position.
indicators, full-on switches, blackout switches, raster locking
devices and colour filter swibches instead of being repeated for
sach lighting circuit are repeated only a few times as group and
colour masters, '

_ For every lighiing change, great or small, the requlred
lighting circuits, be they one or many. ars locked %o the master
controls - operated and then unlocked to remaln as they are until
locked on for further change. The circuit selector swltches are
easy bto put on or off - a -sweep round with the hand and all are on,
and go forth. Devices are fitted to nove preset combinations of
these switches, cancel them, eto,

Ais there is only one switch (simply On or 0ff) per
lighting circuit, plus a set of masbers used all the time, the
ccnsole desk is very compact and the state of the controls clearly
shown Lo the operator. With any other system an operator has to
recognize the state of affairs by looking at a hundred or more
dimmer levers, circuit switches, ete., plus the master controls
which are necessary for simultaneous dimmer movement and to which
the individual centrols may, cr may not, be locked at that time.
With o multi-scene preset system he has an even larger forest of
levers to intsrpret by eye. ' :

, i An axperienced console opsrator quickly learns to -
think of his lighting instinctively in terms of tho console con- -
trols, and consequently opsration becomes gecond nabure, like
driving a car. Lightting is no sooner thought of than 1t is trans
lated into fact upon the stags.

MATIN POINTS OF 7HE LIGHT COMSOLE

~(4) A Single operabor seated within arm's reach of the controls
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for any number of lighting circults and sccessories,

Small size, ensiling it to be placed with full view of stage.
This, end ths fact that the remainder of the apparatus can be
stowed away under the stage or in some other position, often

meang that instead of the new switchboard as is usual occupy-
ing valuable stage space and requiring a new perch platform,

the new console actually releases space for scenery or other

stage purposecs.

It is movable, and can be fitted with a single flexible cable
and plug to connect up in two or more pogitions,

Duplicate consgoles in different positions can work the same
dimmer and relay bank.

Dimmer bank need not be one unit, but can be split up to Lit
exlsting rcoms available, all being operated as oune from the
console, :

Dimmers can be resistance, transformer, or any other modern
A4,C, type. The latter will dim any lead up to thelr rated
wattege, i.c. 3 check oh a 4-kxW model is the same whether
500 w.,, 1,000 or 4,000 w. is connected. They are specially
sultable for dip plugs.

Dirmers can be driven at any speed from 3 secs. full travel tc
40 socecs. Slovier speceds obtainable by inching. :

Dimmers can be instantaneousiy atopped and reversed owing to
lack of insrtia in the clutch drive.

Dimmers of different families {departments) can be driven at
different or thie sane spceds. Foot pedal speed control 1is
ag convenient as, and more responsive then, a car accelerator.
Podals are balsnced to remain whore last placed, and indlca-
tors show their position without looking down, '

The amount of movement and spoed appliedvto_the dimmers can’
be scon on the masber dials, ' :

The position of any individval dimmers can be read at will on
the master diamls,

Pilot lamps can be fitted over each circult key to reproduce
the state of the lighting on the stage. These are of advan-
tage where it wmay bg preferrod to place the console on &

proscenium perch platform and the view of the stage may be at

4Simes interrupted DY scenery.
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Dirrers of different colour masters can be driven in the same
or oppcaite directlons simultansously. Provision can be .

made so0 that dimmers of the same colour master can travel in
opposite dircctions simultaneously.

Lighting'oircuits can be irmiedlately switched full on or
blacked out irrespective of the position of their dimmers.

The switehing can be nomentary or sustained. In the former
the flashing can be so responsive that the lights can beat
rhythmically to dance umsic or a tocecata,

When switching as in (i) or {0) above is being carried out, the
dimmers of thoss lighting circuits and on other lighting cir-
culbs can be moved to take up fresh positions, tihe swibtching
(flashing) being opsrated by the fingers of one hand while the
other works the dimmers, Sustained switeching can be held by
gpecial lkeys, leaving both hands free.

By depressing a Master Koy callsd 'HOID! a second operation
can be prepared in advance on the same set of circult selector
switches while the previous combination is still in use.

The above (Q) is replaced on larger consoles by sets of push-
buttons under the master keyboards. These can be preset on a
minlature switchboard inside the console to move, on and '
off groups of the circuit selector switches as required.

The apparatus under (R} above can be made fully automatic so
that the operatvor, by pressing a single master button and an
individual preset button causes the latter to memorize the
conlbination of circult selechor switches in use. He requires
no supplemenvary proset switchboard.

Depression of a circuit selector switch boyond the normal 'On'
position against a heavy spring allows that cirecuit to be con-
nected solo to the master keyboard without the necessity of
placing the rest of the stop-keys off, This second touch
also connects the position indication dial to the dimmer in

questloa.

Depression of a single foot control push can run all dimmers
down or blackout all cirecuits,or both together, without need
to use master keybeoards or circuilt selector switches. This,
plus a touch of the Cancel push causing all stops to fly !'0fff,
enables the whole board to be cleared to zero in three seconds.

Any Spotlights, acting area floods, ste., fitted with remote
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colour filtesr change are opcrated {rom the same set of circuit
selector switches as the lighting circuats, by using the black
keys 1in sach master keyboard. This means that even Iln the
unlikely event of all lanterns having colour change, no extra
space will be taken up at the Console.

Console is provided with indirect lighting (with a dimmer) of
keys, stops and pedals, ample plot desk and sufficlent space
for accessory swiltches and house telephone.

All Yeys and switches are gilent in action., Even when a
hundred or so are moved simaltanecously by the combinatien
action, rubber buffers dull the sound in approved organ
fashion, : ,

No complicated finger technique similar to that of pianlst or
organist is needed, Any reasonable person can easily acquire
the ftechnique in a week, To ensure that lighting will pro-
gress, the console should be in the hands cof an artist (not
necessarily an engineer) of imagination during rehearsals and
inltial performances. Subsequently a lower-grade deputy, whe
merely follows the lighting plot, can be employed.




THE STRAND LIGHT CONSOLE

(Patent Remote Control System)

Fig. 1 {above)

Console for State Opera House, Ankara, Turkey'

The capacity of this desk is 144 dimmer ways,
Controls for remote filter change {4 colours and
white) on Acting Area Floods and Froat-of-
House spotlights are also fitted, Console is
placed - in a "loge™ in the auditorium and- is
300ft. from the dimmer bank it operates,

Fig. 2 {left)

Console for Palace Theatre, Manchester

The capacity of this desk Is 108 dimmer ways.

As the Console is on 2 proscenium perch, pilot

lamps reproducing the state of the stage liphting

are fitted above the circuit selecter keys. These

keys are grouped to correspond more nearly to -

the cofour and independent shafts of orthodox
boards.
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LIGHT
CONSOLE

(Patent Remote
Control System)

Fig. 3 {above)

Dimmer bank. Motor drive and standby
mator with four single clutch setter units

above and dimmer driven by pairs of .

cletches on the left and right. 15 volt
action wiring and terminal blocks are
this side,

Fig. 4 (left)

Dimmer bank. High voltage side. Pairs
of 10amp. contactor switches and the
circuit fuse are mounted on each dimmer.
The large contactors on the left hand-
dimmers are for the heavy cyclorama
leads. The panel on the left carries the
neutral links and shaft motor speed con-
tactors. Horizontal trunking to each
row is for outgoing lighting wiring.
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THE STRAND LIGHT CONSOLE

I, DESCRIPTION OF BASIC CONTROLS AW THEIR USE

At first sight the Light Console scems to differ consid-
erably from one installation to another. There may be one key-
board with some straight rows of organ type stop-keys above it,
or two or more koyboards with semiﬂclrcular rows of stop-keys
almnost exactly like the cinema organ. The two types are shown ir
Figs. 1 and 2, Then again, sometimes pilot lamps are fitted abo-

gach stop-koy, and. so on.

Bagically, all Light Consoles are the same, and the
various differsnces are governed in fact by the sizc of Installa-
tion and thes position of the console in the theatre. The basic
control facilities provided by the console will be described hore-
in and once mastered any console can easily be operated,

The mininur: unit-of the Light GConsole is shown in Fig., 5
and consists of: .

A, The Circult selector sgwitches (known as 'Stop-keys'), one
per lighting circuit: between 32 and 44 coloured
gwitchcs.

Masteor keyboard {known as !the Manual'): 12 coloured and
5 black keys. .

Indicator dials: four - white, red, blue and green,

Speod pedal and indicator: one only,

Accessories: ailds to control but not essential,

HYao o
- = -

Larger keyboards and more numerous stop-keys simply mean
that the llghtlng installation requires more than 44 dimmers,
consequently thc above layout is repeated twice, three times, fou*
timos, or more.

Bach lighting circult is provided with a dimmer which is

~ driven Up or Down by mcans of pairs of clutches connecting it to

a rotor-driven unil-directional shaft. A switch across the dimme:
enables the light to be put full on irrespective of 1lts position,
and one in series cuts off the supply and blacks out the light.

In addition, a swmall auxiliary dimmer is provided which
moves with each dirmcr and provides a position indicating voltage
at all times including when the main dimmer is disconnected (i.e.
blacked out), o

A1l these items are represented at thoe console as a singl
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2 to 100% in one movement, the twelve stops are put dowm ang
the dimmer keys deprosssd to first touch, then as the dials
pass 5 and 7, first the footlight then Batten 1 stops are
knocked off {uniocked from %he wmaster) with the other hand and
the keys finally reloassd and the dials reset at 10. To do
this with separats colours is even simpler, since it is only
necassary to remove ths finger from the ccloured key concerned.

Sometime s, when bringing in a large number of dimmers,
the combination to be knocked off at an intermediate point
is rather tricky to deo in an instant; for this a toe piston
(button or push) is provided which while depressed stops the
driving shaft and dials, thereby allow1ng the operator as
much tiwe as he needs.

TO CHANGE SPEED OF DIMMERS .

The speed at which the dimmers move can be increased
by depressing the spsed pedal; a variety of speeds up to 3
Secs., dimmsr travel can be obtained by this means. The
pedal (unlike a car accelerator) is balanced to remain put
when the foobt is removed. Toe pressure increases speed -
heel pressure decreases speed,

TO0 CHECK LIGHTING ON DIMLERS.

To dim lights (i.e. reverse the dimmers), the second
heavy touch already mentionsd is used. Thus, if Batten 1
dimmer is at 100% it is locked to the master by pubting down
its four stop-keys and the centre manual keys are depressed
heavily to second touch. The dimmers will now move dovm-
wards, and the dials will travel from 10 to O (i.e. 100% %o
10%). Tho dials actually read the position of dummy
dimmers (one‘per colour) known as the Setters. These only
travel the same distance as an ordinary dimmer and are .
arranged to drop back automatically Yo zero every time the
manual keys are released. Thorefore, it is important to
roleass the manual keys properly at the end of each movement
to allow ths setters to re-set. :

The reversed dial reading is obtaihed by feeding a
gseparate. indicator resistance on ecach seotter. Thisg resis-

" tance is short cireuited at the "off! end instead of the

"full on" end. Depressing the manual keys to second btouch
does not reverse the direction of setter travel and, there-
foro, the fingers must not be pressed through from flPSt to
second touch if the dial reading is important.
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9, 70 FIND DINMER POSITIOH FOR PLOTTING

Although the bast guide to the operator as to the state
of the stage lighting 1s a glance at the stage, it will some-
times be necessary o plot dimmer positions for subgsequent -
reproduction during a blackout or while the stage is concealed
by the house tabs or something of the sort, The position of
any individual dimmer can be found by pushing its stop-key to
second touch against a heavy spring, This disconnects ths.
dials from the device which measures movement applied to dime-
mers as a whole and gives a direct reading of the dimmer
position, At the same time, the other stops of that colour

~ which may be on are disconnected from the manual keyboard,

TO

Thus a Gimmer- can be jockeyed into position without having to
place all stops at Off. :

Wnen the stop-key is released it returns to first touch:
and the normal working is restored.

MOVE DIMMERS UP AND DOWN SIMULTANEQUSLY

Dimeers whose stop-keys are of different colours can
travel .in opposite directions at the same time by merely press
ing one manual key to first touch and another to second touch,
For this reason not only ig the usual magazine and cyclorama
equipment given colour circuit keys but all lighting, even
where, ag in a spot batten, 1t 1s orthodox practice to group
the dirmers on onc shaft (known as !'Independent!). Thus in

& spot batten,No., 1 spot will be a White stop-key, No. 2 a Red

¥o, 3 a Blue, No., 4 a Green, No., 5 a White, and so on. Usual
1y it can be made to fall out-that spots which have to brighte.
while others dim are on different colour keys (though, of i
course, btheir filters may be any colour).,  Occasdlonally the -
circumstances are not so obliging and resort has to be made to

“the toe piston called 'Reverse!. ,

Stop-keys whosge dimmers are to travel in the opposite
direction to others of the same colour are pressed Lo second:
touch while the foob is on 'Reverse!; other stops are put down
normally. Thereafter until the reversed stops are put off
their dirmers will travel Down on first touch and Up on second
toueh instead of the Up at first, Down at second which the ™
other stops on that colour key will be doing. -

If any stop-key of that colour is later pressed to
second touch {for example to obtain an indicator reading), it
will trip the reverses because its effect is that of momentar-

+ily putting off all other stops of its colour. - When it 1s
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desired to avoid this, the footv should be put on the 'Reverse:
Sugt) tos piston just before and during second touching.

7. TO SWITCH FULL ON INSTANTANEOUSLY

Frequently the fast speed of 3 secs, dimmer travel is
not fast enough and therefore provision is made to switeh the
lights on direct irrespoctive of the dirmer, To do this, to
Batten 1, for example, the four stops are put down and the
Right hand set of four manual-keys pressed to first touch.
The lights come full on at once and remain until either the
mamial -keys are released or the stops are put off. To keep
the lights on, the manual-keys are pressed to second ftouch and
the speed pedal put over to Fast, After 3 secs. (shown by
the indicator dialsg), the dimmers at full on take over in-
stead of the switches and the manual-keys and stops can be
released, the light remaining full on.

8, TO BLACKOUT LEAVING CIRCUITS INDEPENDEHNT

;

For this the procedure is the same as that for switching
full on in the preceding paragraph. The stops are put down
of the circuits reguired to blackout, thereby connecting them
to the Manual-keys, of which the left hand set of four are
pressed to first touch for a temporary blackout, to second
touch for a permanent by running the dimmers down as well.
Many blackouts are required to be held for a time while the
dimmers of those circuits are readjusted to give fresh °
intensities, To do this, a single white stop-key called
'Blagkout Sustainer'{B,0.Sust.) is put down,. Once the
Mianual blackout keys arec pressed to first touch the circuits
selected will remain blacked out irrespective of whether their
stops are put off or the memual-keys released. Only when the
B,0,Sust. stop-key is pubt off are these lights restored.

9. T0 BLACKOUT COMPLETELY (DEAD BLACKOUT)

A yellow stop-key labelled 'D.B.O,!' will blackout
everything irrespective of tne position of manunal-keys and
stop~keys until it 1s put GIf.

This is duplicated by a toe piston (footb push), which
has the same effcct as long as it is depressed to first touch;
lights are restored when released, If this piston is pushed
to second touch then all the dirmers will be run down as well.
It is- thersfore z useful device to clear the board at the end
of a scene. ' ‘ '
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10. ?0 CHANGE COLOUR FLiLITZRS ON AUTOQMATIC SPOTS

The conscle circults are arranged to act in the same way
whether the old solonoid tyve of colour filter chaunge or the
new motor drive with magnetic gear selection is used.

‘ The stop-keys of any spoulights fitted with this mechan-
ism are maried with a snell cirele. ¥hen these stop~“eys are
put doun, nob enly ars tne dirmaers, ete., commocted i ilie
usnal way to the smumel a7boq1? but aleo tha colour asnsinge
mechanism, Ihe phanoe i cfvsaled by tenching the appropriate
black key while the 1% soops are Cowo. Tha 1of s hois
black gives whiite (1,c¢ t cancels the othse filters elready in

i

O
aoséu:
(&)

froent of the lantern) Lalters ars bd went in separatsly
or in combination by toucning tnre othsr » hlack keys, In
changing from one ecolour o Anather tue CanCEl rmist be ¥Touched
first lo trip the previoug czlour end then the resquired key
touchad, The acuual change of filter at the lantern doeg not
take place until tho filter motor toe piston ls pressed and
held for 4 sces. to give the filters time to travel. Thus,
githasr the filters can be changed at once or stored Lo change
later on by nerely touching the filter ckange toe pilston,

As the colour-chenge mechanlsm (mobor type) in the lanteimsis
Not constantly rauod the foov must only be kept on the Cnange
toe piston just 1rnd_hnough tor vhe fillters to change. .

11. WULTLPLICATLOW OF BASIC CONTROLS

So fapr wo have considered controls sulitable for an in-
stallation of no rmore than 44 dimmer ways. To control up to
88 dirmcr ways the keyhozed 1s lengthened to include three
sets of mastosrs (i.e. three scte of 12 ccloured keys and 5

blacks), as in Fig, 2. The lefi-hand sectlon then works up
to 44 dimmors znd the rigni band another 4. The centre set
opcrate Loth left and righit secutions at ouce The game set

of four dials and the one 5pood regulator serve all sections,

For up to 132 dirmer weys the centre sot of keys opor-.
ates 1its own séctlon of 43 topg, the two ouber secktiosng beling
coupled when required by coupler stop-keys to the cenilre set.
The stop~keys will be carried in stralght rows over the maniial

For up to 176 dimmer ways therc will be two kejboards
each with two sections loft and right, the centre secticn
oper351ng left and right tegether. Mbans are then o“ov1ded
to couple the two keyhoards (See Gouplers III, 15). In these
examples the stop-keys are placed on semi- clrcular trays so
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that the large numbor may be better accormodated within easy
arm's roach of the seatcd operator.({see Fig.l).

As the number of stop.-keys increases so 1t is advisable
to provide aids to assist the operator in their control.
These devices, known as Plston action, Cancels and Hold are
described in III, 16 and 17.

When the console is situated on a perch on the side of
the stage, a good view thersof may not exist at all times, and
in this case pilot lamps reproducing the state of the lighting
on the stage are fitted above the stop-keys, (See III, 10),
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THE STRAMD LIGHT CONSOLE (Contd.)

IIT, DETAIL DESCRIFTION OF CONTROLS AND OTHER GEAR

assuming an A,G,50 cycle supply of 200 volis
or OvVer.

BASIC PRINCIPLE OF OFPERATION

The Console consists of a number of master controls to
which the dimmers, eto,, of indlvidual lighting circuits can be
comnected, each by a single switch for opsration.

The Light Console does not claim to be a preset board
but aims instead at providing the trained operator with the means
to carry out any lighting change or changes simuiltaneously in rapid
succession on the instant they are conceilved. The Light Console is
in consequence able to carry out flowing changes continucusly dur-
ing a whole act without need for any pausge while presel controls
are reset, This "playable" quality is only found in the Strand
Light Conscle (all models), and means that i1t can in addition to
working the normal lighting for drama, opera, ballet, etc.,, bDe used
for solo lighting recitals (commonly known as !Golour Husic!) as an
entertalnment in 1tself. The instantaneous operation shows to '
great advantage at rehearsals, when the most exacting conditions
are usually experienced,

BASIC CIRCUIT

This consists of a dimmer in series with the load; in
series with the dimmer is a normally closed contactor switch, and
across the dimmer a normally open contactor switeh. The dimmer .
is connectible to be driven up or down, by pairs of magnetic clutch
es, from a uni~directional variable speed motor-driven shaft. Thus
sach dirmer can be raised or lowered at the required speed and 1%

- can be blacked out or short-circulted at will. The means for

supplying the necessary energy to the various electro-magnets is
contained in the console and its relay. This 1s referred to as
'the action,and its circuits as !the action circuits! in distinction
to the lighting circuilts, :

3. STOPS

The expression "stop", normally applied in organ prec-
tice to a row of pipes, hes been adopted bto cover a lighting cir=--
cuilt complete with its dimmer, fulleon contactor, blackout con-
tactor, and even (when fitteds the remote colour-change filters in
front of the lanterns of that clrouit. The control which locks &
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stop to its master i1s e single switenh, which is therefore known as
a "stopkey", a more convenient expression than "lighting circuit
dirmer, ete., ete., - selector koy'.

MASTERS

The axpression "mester" is taken from orthodox stage
switchboard practice wherve the term 'master! is applied to the
wheel for collective opcravion of dimmors, or to the switch for
collective blackouts, On the Light Console, the term "master' ig
applied to ths complete set of oporation controls for a group or
family of lighting, i.e. keyboard, the four indication dials
agsociated with 1t and the balancoed speed psdal.

STOP-EEYS (Figs., 1 and 2)

These cperate like en crdinary lever switch; when the
switeh 1s up the stop is 'off!', disconnected from the master; when
down the stop is fon!, comnected to the master, For convenience
the switch lever and label are combined,which gives the stop-key
1ts distinetive appearance. It also renders it easy to run the
hand over or under a number of keys, thus putting a whole group on
cr off at one movement. '

Bvery separately-controlled lighting circuit has a stop-
key; for example, Batten 1 white, Batten 1 Red, Batten 1 Blue and
Batten 1 Green. The colours - white, red, blue and green - are
chosen ag being distinctive and therefore easily identified; the
Green key could, of course, control a lighting circult in which
there are amber filters. A master is used whether one spotlight
or nine spotlights are to be dirmed. When a stop-key is put ‘off!,
then that circuit will be unlocked from the masters and remain in
the state to which 1t was last called by the master.

: Thig constant unlocking and locking to the master key-
boards is effortless; the stop-keys are casy Lo operate and are
placed convenient to the hand, A sscund touch against a heavy.
spring is provided to every stop-key. If a stop key is held
against the spring, then any other stop keys of that master which
may be on are unlocked, to be restored as soon as the stop~key 1is
returned to first touch. Any stop-key pressed to second- touch
also gives a reading, on the appropriate master dial, of the positim
of that individual dimmer (III, 9). '

The stop~keys are mounted in semi-circular or straight
Tows (if there are 132 stops or less) above the master keyboards.,
these rows are known as !stop-key sweeps', not as !'keyboards!'.
Generally, the stop-key colours alternate, but in some instances
it is mors convenient to allocate the stops to colour rows (particu-
larly in a master where magazine equipment predominates).
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6, KRYBOARDS (MANUALS) {(Pigs., 1 and 2)

There may be one or more keyboards, simllar to those
uvged for a plsno or an organ, each of which forms the main
operating number of a mastel. A keyboard is known as a'manual!
to distinguish it from the pedal portilon of the master or other
keys such as stop-keis. A manual is subdivided into Left,Right
and Centre master groups, The left master has its own group of
32 to 44 stops bo control; the right master has another such
group; the centre mIstor operates tho stops of left and right
masters simultaneously. Usually one set of indicator dilals and
onc spoed pedal is associated with sach manuzal. The group of
stopwkeys operated from a particular manual sectlon take thelr
name from that section; for example, "Manual .I Left", "Manuwal I
Right'; or for a second keyboard "Manual II Left", "Manual II
Right". :

Each manual has 38 colourced keys and 17 black keys. The
former, which teke tho placo of the ncrmal whitc organ keys, are
colourcd alternately White, Red, Blue,and Green. The latter,
arranged as threé groups of five and two single keys, are gimi .
lar to the sharps ol an organ keyboard, They serve as landmarks,
so to speak, enabling the various groups of keys to be easily i
picked out, and in addition perform the operations described
under Items 16 and 20, :

A11 36 “coloured" keys have two distinctive touches: a
first light touch of 2% oz. causing the key o drop 9/16 inch,
and a second heavy touch of 12 o%Z. causing a drop of a further
3/16 inch. These keys, unlike the stop keys, always return to
the 'Off' position as soon as the fingers are removed, ’

The "coloured" keys in each of the threc keyboard sec- -
tions are as follows - '

1 to 4 (1lst Touch, Blackout contactor Waite, Red, Blue, Green
{(2nd Toueh. Run Dimmer down to o

loff! (in addition) " " # "
5 to 8 (1st Touch, Run Dimmer up White, Red, Blue, Green
(2nd Touch, Run Dimmocr down " . " S

9 to 12 {(1lst Touch., Full on contactor White, Red, Blue, Green

(2nd Touch. Run Dimmer up (in .
addition) " " ! f

Once a Dimmer key roaches £nd touch tho corresponding .

Indicator dial roads froiw: 20 to ¢ insboad of G to 10, ' -

From this it can be secn dimmers can be moved up and ,
down, short-circuited by contactors across them and blacked out
by contactors in series with the dimmer. These movements to
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affect such circuits as are "locked on" by the stop-keys. By
depressing a whitc colour to firsk touch and o red the second,
red circuits can be raised while white are lowered.

Much of the lighting, such as battens, footlights, cyeclo-
rama and stage plugs corresponds to the colour circults of the
keyooard; spotlights, acting area floods and other circuits usual-
1y described as independenbs“, do not fall so easily into colour
groups. The practice with these latter is to allocate lanterns
to different colour keys; for example, in a spot batten of 12
gpots ~ Nos, 1, © and 9 are white; 2, 6 and 10 are red; 3, 7 and
11 are blue; 4, 8 and 18 are gresn., . The colour filters in the
gpots.can be set to suit the production required,

With & 1little forethought when setting the spots for a
particular scene the operator can arrange that spots which on cus
have to be raised simuliansoualy wish the dimming of another set
of spobs, belong to different colour keys.

REVERSE

Somebimes, in spite of careful planning, spots of the
same colour keys may have to be praised and lowered simultaneously
For this purpose & special reverse toe piston is fitted which, if
depressed at the same time =8 the stop-keys are selected, will
cause the dimmers of these stops to move 1n the reverse directlon
to normal until the stop is put off, when it reverts to its usual
action, This device is fitted to the master group controlling
the spot batten and s4milar independent circuits not fed from dip
plugs. Dimmers whose stop-keys ars sacond touchsd while the foo
1% on the Reverse pistcon will travel in the opposite dirsetion
to normal, As soon &8 the stop-keys are pubt off, they revert tc
normal practice. Except for two toe plstons, no additional con-
trols are needed at the console. One piston is for Reverse and
the other, Reverse Sustainer to nold reversed stops when the
second touch bemporary cancel 1s uged, {See also II, 8). '

PEDALS (SPEED CONTROL) (Figs. 1 and 2)

Thers is one speed pedal to es.ch keyboard, balanced to -
stay in any position to which it is put. The pedal glves a
sories of dlmmer travel speeds 5 S6C8., 4%, 7, 10, 15, 25 and 40
secs. Slower speeds are easily obtained by inching at the slow.
est shaft speed, (using the motor stop toe piston: See TIL, 9).

The operation of these pedals is even simpler than a car
accelerator, and lamp indicators irmedilately above the top key-
poard give the position of the pedals without the need to look do¥
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Usually thers is one spoed pedal to sach manual, i.e.,
the manual 1sft and right masters hava %o opsrate st the same
specd. As most consoles have two manuals, gensrally one is
allocatad to the flooding circuibs such ag batbens and cyc-
lorama; the other to spots and acting areas, Where thero
is only one manual, then the laft and right menual ssctions
may be eplit ovor two spead pedals in certain instancss,

Asgsociatod with cach single spsed pedal are sets of
four dials mounted on a dashboard between stop sweeps and

As already explained (in III, §5), when any stop-key is
hald %o second touch a reading of the particular dimwer
position is given, which can then be plotted in the usual way.
A% other times the dials automatically register the amount of
movemsnt appliad to the dimmers in each colour group. For
example, 1f Battens 1, 2, 3 and 4 are sslacted and the
appropriate white key depressed to first-touch, the dimmers
will be raised and the diel will register successively 0 to
10, which is full cn. It is thus possible to tell to what
amount the dimmers are moved when, for one reason or another,
(sueh as setting up in a blackout), the lights themselves

Immediately the finger is removed from the key the dial
returns to zero, The dial may be held at an intermsdiate
position if desired by using a toe piston callied "Motor Stop".
Suppoge the dimmers of several stops are to be brought up and
some of thess are to be left abt intermediate intoensitiss;
the motor stop may bo used at those points and the hands
removed from the koys to unlock the required stops, then

roturned to tho keys to conbinue movement beyond that point ;

The need %o begin ageain at zoro is thus obviated.

When the manual keys are pressed to socond touch (i.e.
to take dimmers down) the dial noodles,providsd they are at

zocro, swing over to 10 and travel downwards to zoro instead

9. INDICATOR DIALS,
ksy-boards.
cannot be scen,
of upwards to 10,

10,

PILOT LAMPS (Fig, 2).

A low-voltage lamp can be fitted above each sbtop-key
Go ropoat the state of the lighting on stage. Wkere the
console is situated in the auvditorium in such a posgition as
to give the operator a gocd view of the stage, this device 1s
unno cessary.  On the othor hand, with a side-of-theo~sbage
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position, however good, scenery may pertly obstruci the opera-
tor's view, and therefore thﬁ pilot lamps forwm a velnnble guids
as to what may be happening "round tihs cornen?, Dismeors and
blackbuts couse the pilot lamds to behave in the same way 28 the
lighting they »sprogonk, Pilet laups are coloured to correspor
with the colour of thelr gunpaiiy, A sat of feur simllar lamps
- white, red, blue, and geson - o at full intsnsity on the
dashboard so that the staie of check of the circult pilots may t

judged.

.11, BLACKOUTS AND SUSTATIWNELRS

By using the stop~keys in conjunction with the blackout
keys on each manual, any comblirabion of cirvcuibs can be blacked
out while others remain on. Only those circuibs whose stop-
keys have Dbeen selected will black out.

The moment the fingers are removed from the blackout~ke:
or the stop~keys are put off, the lights are restored. A perm:
ent blackout can be obtained by pressing the manual blackout=ke:
to second touch, whereupon the diwmmers are also run down to the
"off" position., Alternatively, the blackoui keys can, in effec
be held depressed by putting the key Sustainer on. Then this !
later put '0£f', the lights will be restored at their previous

intensities.

If, however, under cover of a partial blackout the dime
are required to take up fresh ponsitions, then the Contactsr Sus-
tainer is uasd. Wner thls stov-key is on, any blackout centact
ors once operated in the nomeol wey Ly step-ieys and monuzls are
held out direct and will not rew.n until Lhes Gontactor Sustaine
is put off, This d=vice frees thoe manual-koysg and stop-keys fc
other jobs, such as further parilal dlackouts, or for dimmer
movement of the stops blagked out, or of other stops in that
master group.

=12. DEAD BLACKOUT (D.B.O.)

Although, by putting all sbtops on, coupling the manuals
(See III, 15) and operating the blackout manual-keys a dead
blackout may be obtained, a more direct method is required for
such a common theatre cue. Therefore, a get of Dead Blackout
(D,B.0.) stop-keys is provided - one to each manual division,
Where there are more than four such divisions, they in their
turn are mastered to a single stop-key. These stop-keys are
placed in a prominent position and coloured yellow, When put
10n' the lights are blacked out irrespective of manual-key and
stop~key position: thelr overriding power is abaolute. They 4«
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not, however, cancel any partial blackouts, etc,, held by sus-
tainers: bthese remain untouchsd, Thus a sceng may cpen from a
dead blackout to & partiasl blackout, which is later removed when
the Contactor Susiteiner is put off.

FULL ONS AND FLASHETING

Flashing to blackout may take place on any group of stops
Yon" by flashing the menual blackout~keys to first touch without
the key sustainers (Ses IILI, 11). Such flashing can be as rapid
ag desired: a mers ligntning flicker or a rhythmic jazz beat,
Tne intensity of the flash can be regulated simultaneously by
working the dimmers up and down, :

Flashing or switching fmll on suddenly can also take
place even if the dimmer is 10ff', bthe Full On keys being used
for this purpose. If such switehing is required to be held, ther
gither the ksys can be depressad to second touch to run the dime
mers up 1in parallel to the Full On contactors, or the key sustain-
er can be used to hold in the contactors after the fingers are
removed from the manual. These ccontactors will then fall out
when elther the sustainer or the stops are put off.

Toe plstons duplicate the key sustainer stop-keys, since
the foot often may be more convenilent for short-term sustaining,

GALL

A single yellow stop-key may be provided teo sustain a
full-up combination of lighting suitable for the theatre in ques-
tlon. In a variety or revus theéntrs, this might bring in the -
white and red battens and footlight, ailso put the circle spots
full on at the same time as removing their colouvr filters. When
the key is put '0£f}, the lighting reverts immediately to any
effect set up previously or set up during the ‘'call!, 'Hven in a
atraight theatre such a device may be useful, being set to give
white battens or something of the sort between acts, or at rehear-
sals when more light than batten pilots is required.

COUPLERS

The fact that the centre set of manual=keys operates the
left and right sets renders a coupler left to right unnecessary.
The following ccuplers are therefore provided to a two-manual

console i~
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Man., II Left to Man, I Left
II Right ¢ % I Right
II Riskt % I Jeld
TI Teft ® "% I Right.

fhoere there are thres or four manwals, the complement of coup-
lops is somewhat differsnt: separate couplers {e.g., IL Left %o
I Left) are no lengor required, since on a vary large installa-
tion of 216 ways op more, tamilies of equipment such os "spots!
tend to occupy & whole manual rather then & ranual dlvision,
set of couplers for a thres-maunal job would e =
Man, L to IX ‘ :
IIT to IL
IiT to I
Speed-pedals I and I1 %0 Pedal IIL.

A coupler is provided for the apeed pedals in this in-
stance. Two pedals (two-manual console) can be operated to-.
gether by plecing a o039 ovoR bobh: where there ars threes or
more, & coupler 1s reguirsd,

Couplers are all-embracing: the coloured keys and colow
filter black notes and even the sustalners boing affected; thus
if Manual II is coupled to Msnual I, thea sny susbaining of the
latter will affect tho former. On the other hand, couplers’
only work in one dircction; in the instance cited above playing
ori Manual I will operabe both Manuals, but playing Manual 1T
will have no offect on Manual I, nor would the former sustain
(assuming Manual 1 Key sustajners are on) unless playod from
Manual I, This is very conveulsnt: for example, 1t is possibl
to couple all manvals and navry cut a gorveral colcuar nhange
using one hand while the cther puts in (say) some rapic flashe
ing over some of these circuibs on the other marmal. '

¥hen there are more than 88 steps, but not sufficient
(above 132) to justify a second manal, khe centre set of Kkeys
will be uscd as an independent manual master, instead of as &
master set of keys working left and right divislons. In this
case, couplers are fitted: [oft to Centre" and “Right to :
Centre", _

Tn all sizos of Light Consoles no matter what other
couplars are provided it 1s e lvays poscilbde o 80 ccupls the
job that ali Lighving can be cporated with ono hand {roxn a
single menual division; for ovample, pressurs on rour adjacent
keys only will, when couvled, opciate all the dimmers,
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16 ,PISTOL ACTION (Stop-koy present and cancels) by Swibtchboard,

A£11 stop-keye conbrolling lightinm-stops {Sas 3) aps
fittod with pairs of 1}Gﬁf”—ytgﬁ3 a o causse them to mova Yor!
or "off", This deoes nst apu ¥ Lo gSep-kXoys Sside this
definition;  for gxamrle; D.B.0O!'s, Key Sustainers, Couplers,
etc, The piston sclion is puzoly an aid to the wsvement of
large numbery of stops "0 or TGret; Tbub, of course, sich

stops c¢an aivays Le operaved by hand.

‘~

Under eaci ranual keytoard are two scis of bubbons known
as "thumb" pistons; <%hs lsft-hand sot controlling the stops
of the lafbt-hand divisicn, and the right-hand sct those of the
right-hand division. If ary piston is nrossed to sscond btouc:
against a heavy spring, then the correspoiding piston at the
opposite end of the manual will be operatod, in sflfecth.

A series of miniature twe-way and off switches are
providsd on a preset switchbceard insidse the back of the
console desk:. Thero is a complete set of these corresponding
to cach stop-key., Facly set contalns a switch for each piston:
for exzamplse, soven pistons, two gonsrals and a cencel would
require 10 switches, General plstons affect all masters,
1.8+, all lighting stop~keys, simultancously; ths cancels are
pormanently set to "Off" and are operated by a plack key to
each mastor.

The number of pistons provided ce
job, but on an aversge there are 8 pist

Voa - e

and two generals {(duplicated Ly %Loe

s on the size of the
r Hanmual kaster,

i "
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Using bthe proset swibtclitourd any couwbinations of stops
can be sabt to meve on or off, and by putting switches in the
contre position soms stops can be set meubral and be
unaffected by a piston.

Except where stops are sot neutral, as just described,
the effoct of a piston is to substitubte its combination of
stops for these in use - 1t is subtractive. If the foot is
placed on PISTON ADD too piston while a picton is depressed
then that combination will be added to those sbops already
on, REVERSE 8UST., must be hold down before and during PLSTON
ADD if "poversed" stops are not to be tripped.

The piston action, centrolling as it does the stop-keys
only, will not effect any change in the lighting unless either
the black-cut or full on manual keys are sustasined. If this
condition is fulfilled then switching or dimmer presot of
the lighting is possible at the touch of one bubtton; 10 such
changes beilng possibls.
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17.PISTON ACTION BY AUTOMATIC PRISETTER RELAY.

An automatic relay can be fitted to function in the
same way as’ the preset switchboard in 16 above, but without
the operator having to0 leave his seat,

Pistons are set @s follows:- First the stop-keys are
placed in the positions reguired, and the master "Pressttern
thumb piston is depressed and held, followed by the required
pisten; then both are released, the presetter last,. There-
after, whenever the piston is used the stops will take up that
arrangenent moving on® and "off" as required. :

A "peutral™ setter toe pilston, whereb; some stops can
be set to be out of action in regard to a pigton is also
provided. Thie uses of this device are less obvious than the
normal setter but it is sometimes convenient to be able to
malke an addition to, rather than a substitution for, an
existing formaticn of stops.

The stops required to remain neutral must be put down
first followed by depression of the Neutral toe piston, Setter
thuamb plston and the manual piston reguired. These are
releassd in the following order:- Neutral toe piston, manual
piston and setter,. This last need not be released until the
setting of the remainder of the stops to move on and off is
completed. Stops which have been set neutral must remain
down while the ons and offs are being set.

For example, if the reds of a manual division are to be
neutral, the whites and blues "off" and the greens "on",
prooedure in setting Piston No., 1., is as follows:-

Put down: Red stop-keys,
Depress: Heutral toe piston.
Setter piston.
‘ Pigton No. 1.
Release; Heutral toe piston.
Piston No,., 1.
, Setbter Piston,
Put down: Green stop-keys.

Depress: Setter piston,

Fiston No. 1.

Release: Piston HWo. 1.

' better piston.
Depress: Neutral setter piston again for a moment

and release,
Put Off: Red and Green Stops.

: ' 4€§
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Subscquently, Mo, 1, piston will, when pressed ove
Green stop keys oo, White and Blus off and have no effect
on the [Reds whether they are on or off. '

Houbral setting is obviously more complicated than

normal On and Off setting, but it is only required cccaslonally,
nost getblang taking the normal form.,

HOLD (substitute for Piston Action in Small Gonsoles)

Piston action is not provided in small Consoles because
the fewer nurber of stops {(up to 88) does not warrant the
expenditure of two megnets per stop~key and the gwitcnboard or
presetter relay on which the combinations are set, Stop~keys
are in themselves far easior to conbrol than a similar series.
of switches, however small, The hand can be run over or under
the keys of a department, thereby putting on, or cancelling,
large numbers in one movement, A key can be flicked on with
on¢ finger while its ncighbours are flicked off. - Also, the
stopwkey second touch allows the operabor to single out a dime
mer for movemont without the necessity of cancelling all the
stops of that colour in the manual divisicn. Nevertheless,
there are ococasions when an awkward change from one large COne
bination of stops to another is required, and to overcons this

the device 'HOID! ig used.

Wnen the stopekey labelled 'HOLD'! is "off", the stop-’
keys take offect normally, However, when 'HOLD! is "on", then
the combination of stops selected at the moment is held at The
relay for use. During this time a new combination may be set
up on the stop-keys, but this will not take effect until '"HOLD!
is put "off"; whereupon the held combination will immcdlately
be replaced by the new one. ' . - _

The sbsence of pairs of magnets to each stop-key efféét
considerable reduction in console welght, and in consequence
the Console is easily carried by two nen. o

<

708 PISTONS (Motor Stop, General Dim, D.B.O., etbc,)

Large push~buttons, known as "toe pistons", are fibted,
many of which mercly duplicate thumb pilstons and controls
already described. s :

The usual complemeﬁt of toe pistons includesiw
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Motor stop (Sece III, 9)

Key Susteiners (Sce IIT, 1)

General Pistons (Sce III, 16).

Dim and Gencral Dim (runs dirmors selected by stops
down at first touch; and svery-
thing, sclected or nct, at
gecond) -

D.B.0., (Blacksout overything, selected or not, at
first touch, and also runs all
dirmers down at second) o

"Settor" (for stop~key preset) (Sec 17}.

hon specified, there may be in addition Revorse and
Reverse Sustainers (See III, 7); also Filter Change (Sce III, 20

COLOUR FILTER CHANGE

Where the lantsrns of a lighting circult (such as cirecle
spots) are fitted with remote colour-change mechanism, whether
solenoid~operated or motor-driven, the circuit stop-key connects
this mechanism to the manual division, Bach manual division-
has five black notes, which if deprossed with a heavy, deep
touch will set the circuit to bring in filters A, B, C, D (or a
combination of these) or "no filter" in any lenterns of the
circuits whose stop-keys are "on",  The foot may simultaneously
be placed on the filter change toe piston, whersupon the filters
will move into the reguired position. This system has many .
advanta%es and actually enables the filters to be, so to speak,
"played”, and excopt for the sets of five black notes on the -
mamalg requires no further switches,. Elaborate changes of -
filters can be prepared in advance while there is a lull in
other activibies to be brought in later by a single foot pressur
when the hands may be ovcupied with dimmer work. o

: For rapid work, the stop-key plstons are available, and
in fact under this system all the stage lighting cirouits could
be fitted with remote colour change mechanism without inconven-

ience to the operator.

As the remote colour-change mechanism {(motor type) at .
the lantern is nob congtantly rated, the foot should only be -
kept on the filtor change piston just long enough to carry out
one change at a time (4 to 10 secs.) B

-SAFETY DEVICES

It will be apparcnt that in many instances there are
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various ways of carrying out a particular operation. Inevitably
this may lead to a state of conflict, cspeclally in the oarly
stagos of an opsrator's training. For instance, while the foot
is on Ygeneral dim" running all the dirmers down, Uhe hand may -
be on the manuals rumning all dlumers up. Or again, the full-on
keys may be sustalned at the same bime as the blackecutb-lieys or
D.B.O. A11 such conflicts are provided for in the console mech-
anism and in each case a cortain movarent has priority. Thus,
an operabor trying to send all the dizmers up ab the sane tinme

as sending them down, will find the latter acticn take precedence
the motor will not stall, ncither will tho sprocekets shear nor
the chain~drive brealk.

.22 .ACCESSORY LIGHTING CIRCUITS

House Lights:. These may be operated from an orthodox
motor-driven dimmer to work in thoe usual way fron push-buttons
in various situations,including the console., A cheaper alterna-
tive, often used on amall Consoles, is to fit a cluteh-driven
dimmer on the console dimmer bank, which is then operated Ly a
pair of stop-koys - Wionse Up', PHouse Down' -~ dizsct, without
using the manuals, The ¢immer can only be worked from the con-
sole; but the lights may be brought in by a chort-ciccuiting
contactor gwiteched at various salient points.

Batten Pilots: These are best controlled from swltches
in the Pronpt cornor; supplenentary switches als sometines fitled
at the console to dowse lights accidentally iefd omn, and are
known as 'Down stage pilots off, "Up stage pilots of £,

Independent Stage Dips: These serve two purpozes: the
firgt being the orthodox duty of feeding spall loads such ag
decorative fittings; the second, to provide anxiliary points to
which stage hands can connect their lanterns for testing and
getting up, without resort to the console. Switches to black-
out these points are provided in the consoles :

All the above accesgory points chould be so wired that
they oan remain live, even when the console 1is not switched on.

Where motor-driven optical offects, such as clouds, are
included in the stage installation, provislon can ve made tO
.control these from the console. Rotary selector awiltshes are
fitted in the jambs under the bottom row of stopo. Thaso :
suitches operate relays in the dirmer roon which cubt oub resist-
ances inserted between the 165-volt D.C. supply (for shaft
motors: see II1I, 28) and the cloud-affect motors. Five resist-
ance sbteps are usually sufficient, and a supplementary rheogtat
should be mounted on each effect so that when several are in
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parallel, thelr performance can De matched as far as fractional
horse power D,C, motors pormitb.

23,VSPECIAL EFFECTS"Y CONVECTION

24.

25

-

'-L'BG.

here & "spscial effects" point is provided, it should
be fitted with contactor blackout in a similar manncr to the )
"independent dips®.  Attention is drawn to tho necd tn_allow a
sufficient numbor of dZmmcy ways ab bhe 01Lsst, even 3T Iheno
011y 6Xist Af the consule B8N0 &8 Spaces On Lhe U1uler Uark.
R theatre Wilh Variable reduirements can be catered Lov by &
manual division of (asay) 40 1,500-watt plus op nilnus 1/5 dirmers
(See III, 2Y) terminating in fly reill conneccors; backed, perhaps,
by 16 4=Kw. variable load btransformers in addition to the usual
stage dips. These will pay for themselves in increased effilcilen-
oy at rehearssls and time saved. .

MATN CABLE (AND PLUG)

The remote console desk is connected to its dimmer bank
by 100 f£t. of mlticore cable in a flexible metallic hoss,
usually of 13" diameter. Lengths longer than this can be supplie
if pequived. When alternative operating positions arc required,
a nultiwvay plug is fitted, The flexible hose also contains .the
low-voltage D.C, mains to the console,

CONSOLE LIGHTS, PLOT DESK, eoto.

Low=voltage festoon lamps are concealed over ston~
dials, pedals, and in the front sdge of the plot desk. Ths
lamps are fed independently of the D.C. supply in order to e
voltage fluctuations when sudden heavy demands are made by the
piston actilon., The transformer supplying these lamps is tapped ‘
so that they may be dimmed 1n dark scenes. A Beamp., 3-pin A.C,
point should be installed adjacent to each console position, =
This point provides a supply for an inspection lamp and soldering
iron when installation, maintenance and cleaning are unZertaken.
The point would normally feed the console lights transformer,

- (The console is constructed of polished birch, and
a stool or bench is provided.)

LAYOUT OF DIMMER BANK. AND ASSOCIATE GHAR.

The wiring from console desk terminates at the ma?n
relay in the dimmer rooit. To this relay is brought the principal
positive supply from the 15-volt rectifier; the principal
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negative supply goes to the dimmer bank., - As far as possible

the low-voltage negative is unbroken throughout the dimmer vank,
no switches or fuses being inssrted therein,

The mein relay cross connects the electrical impulses
received from the steps and manuals and at the same time pro-
vides the hesvipr current needed by the magnetic equipment on the
dimmer bank. The relay 1s commected by multicore wade-up cable
to the dimmer bank and to the auxiliary relay in which She
blackout contactors sustainer relays, reverse relays anc sulour
filter relays are housed.

Both relays are provided with covers,and all low-voltage
connections are brought to labelled test-boards where the irdiv.
idual piceces of apparatus have their infternal connections sol-
dered to the external csbles. There are the following test-
voards ;- -

A, inside the console desk

B. Main relay incoming

C. ¥sin relay outgoing

D. on dimmer bank (one to each dimmer bank if not
in one unit) )

B. Auxiliary relay.

A1l low~voltage relay contacts are silver and all conncctlons
are soldered, A1l electro-magnets are shunted by condensers

orwaund with anti-spark windings.

DIMMER BANK (Figs, 3 and 4)

This may be erected in one unit or in several units in
the same room, or even in different rooms. Generally it is -
preforable that the bank is not split below the number of dime
mers controlled from one manual koyboard, approximately 72 -
(maximum posgible 1s 88). In exceptional circumstances a manmi-

al division of roughly 36 (maximum 44) dirmers may be built

separately. A dimmer bank for 72 dimmers of not more than b5 Kw
per way is 15'0" x 3'6" doop x 7'2" high approximately. Access
is required to front and back and at least one cnd .

A dimmer bank is usually arrangod with four ticrs of
dirmmers; each ticr corresponding to ore of the four colours -
white, red, blue and greon. All shafts are chain couplod to-
gether and driven by a geared motor unit in the centre of ample
power to start when loaded with all dimmors at all spocds.
CGleoarance is allowed so that the rotor may bo unbolisd and
proriovod from tho bank for inspection,

The shafts arc provided with self-aligning ball=bcarings. The
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motors are variable spced 165 volt D.C, units, giving a range
from 3 secconds dimmer travel to 40 seconds. Mounted in the
centre of the dimmer bank above the motors are the four "setter®
units which are norally coupled to the indicator dials in the
console, and which measure the amount of travel imparted to

the dimmers of sach colour shaft,

Dimmers are of the Type 'A' Element Sunset, with the
resistance wire (nickel copper alloy) wound on formers for the
lower wattages and the Typc 'DY open coil for the largoer wattages
which use heavicr gauges of wire, There are 100 contacts )
devotod to the resistance stops, the studs at the full on and
blackout ends of travel bcing additional. Dimmors are cone
stantly rated so that they may be left in intormediate positions
for any length of time. ILoads of over 5,760 watts (230 volt)
require two or more dimmor units gaugod to%ethor. Dimmers can
be wound for a tolerance of plus or minug which means, in
fact, 1,000/2,000 watt or 2,000/4,000 watt, and so on,

Mounted on each dimmer is o small low~voltage rhecstat
which moves with the dimmcr arm end always remalns live, This
rheostat is introduced into a Wheatstone bridge circult and en-
ables the position of any dimmer to be read on tho indicator -
dials at the Consolo, whother the main dimmor is alive or not.

When pilot lamps are fitted, then cach dimmer carries
a small voltage transformer.

Dimmers are driven by pairs of magnetic clutches (Flg 3}
Strand Electric Patent, to move "up" or "down" from the uni-
directional shaft, Micro 1imit switchss are fitted at each end
of travel to cut out the clutch automatically.

The design of thoe clutch is such that a dimmer can al-
ways be moved by hand without the necessity of.going to the
console,

Mounted on the back of cach dimmer {i.,e., the end romote.
to the clutch and driving shaft) (Fig, 4) are pairs of contact-
ors of a suitable size to control tho load, magnetic blowoubs
being fitted for currents of over 20 amps, . These contactors
are normally open eloctrically closced and are wired in series
with the dimmer and in parallel, the former being the blackout -
contactor and the lattor the full on.

Tho contectors are carricd on bakeliteo panols which
also house the phase fuscsg; onc to sach dimmer in tho casc of
single circuits; ons to cach dimmer and additional circuit fuses
where there is more than onc circuit to a dimmer. The dimmers
and contactor switchcs arc wired in the phase side as required
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by the L.C.C, end I.E,BE. regulations, thc number of fuses being
also determined by these regulations.
sliding type
Fuses are of Dynnis /or equivalent patterns, arranged
to lock in position and which cammot thorcforeo bo shakon out by
vibration. :

Neutral links for a2ll circuits arc mounted together on
a pancl conveniently sited for the return wires, in o bus-bar
chambor at tho encd of sach dimmor bank., Fuore also aro purrial.
connectors for all lighting circuits and tho main tormingls, All
contractora H,T, connecting takes place in thig chamber.

Variable load A.C, Transformer dimmors are not fitted
as standard owing to thelr extra cost. The hoat lossces of a
resistance dimmer arc by no means great enough to justify the
initial outlay which the more expensive auto-transformer dimmer
requires, It is, however, recomendeG that somc transformer
dimmers should be iastalled where, as in the case of stage dip
plugs, the variable load factor is important. An auto-
trensformer dimmer will dim to the samoe curve any load within
its total roted capacity. Thug, 250 or 4,000 watts may be
connected to a 4-Kw. transformer and the dimming curve will be
the sanmec. '

The trangformer dimmer fitted to the Light Console is a
unit with a radial commutator wound for an output of 2 Kw, 4 Xw,
or 6 Xw.

The clutch drives aro compensated so that whatever
type of resisbance or transformer dimmer is used the result to
the operator at the Conscle is the same, speeds and travel
at the keys and indicator dials being identlcal.

Special arrangements are made for mounting contactors
where transformers are used and these are mechanically inter- ..
locked to ensure that the winding will not be short-circuited
by the full on contactor.

Low-voltage action wiring to clutches, limit switches,
contactor coils and indicator rheoostats is rigidly mounted on
each dimmer frame and brought to a connector block at the clutch
end, From these blocks o specially maede-up cable runs to the
dimmer bank test-board whore a2ll wires are labelled and whers
the various circuits can be provided with main for testing
without going to consols or relay. :

Dimmers can be casily removed and replaced since thelr
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wiring is tied out so that 1t cannot be reconnected wrongly.

Dimmers are provided with colourcd ivorinc labels giving ‘cir-
cuit (stop) name and wattage.

D,C, RECTIFIER

A threc-phase selenium-type metal rectifier and trans-
formor unit (Standard Telephone Company or equivalent) is ,
supplied with a sultable output of 100 emps. or more, depending
on the size of the instellotion, at 18-17 velts for the action:
console, relays, clutches and contactor coils. A rectifier-
only unit provides 165-volt D.C. for the shaft motors and also
for any seolenoid-type colour-change lanterns. Where the mains
differ from 230-400, a transformer is supplied. The rectlifiers
should be wired direct through their own swilbch to the stage
intake busbars.

DIMMER ROONS ' ' -

Should be well ventilated: on large installations an
extract fan brought in by the main stage lighting switch 1s
desirable. Cape should be taken that the room is reasonably
soundproof, the principal source of nolse being the larger
wattage contactors, No special treatment oF soundproofing
has been required in any installation yetb.

A good washable paint to the walls and an anti~dust
finish to the floor is advisable in order to reduce the aricunt
of cleaning required. The door to the room must be kept locked
to prevent unauthorized access,

TRAINING OF OPERATOR-AND MAINTENANCE

The theatre's own operator may attend at our Works dur-
ing the last two weeks of construction in order to gain an
ingide knowledge of the apparatus, its testing maintenance and
operation. Our own operator attends during the first month
the Console is actually working in the theatre, to operate the.
lighting and train the theatre's own operator. '

Contracts for regular maintensnce and cleaning of the
apparatus, also to provide a deputy operator for nolidays can be
entered wupon.

A complete set of wiring diagrams, together with a das-
eription of the way the various circuits work, how to work them
and suggestions for maintenance and festing are supplied on
cqmpletion of the installation, :
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IV, © DESCRIPTION OF CONSQLE AND DIMMER BANK CIRCUITS
AND TH=mIR MATINTENANCE

1. DRAWINGS3
Tne following drawings and diagrams are required for
study along with this section:-

Ref. No, 1 General layout of apparatus in dimmer room,
" Nos, 24
and B, Dimmer bank. '
" No., 3 Main relay conbact layout.
; 15-volt action circuits diagram.
Auxiliary relay layoutb.-
Colour-change relay layout.
Dimmer torminal bloeck (L,V.)
Presetter relay and piston circuits,

O ~IT O

2. DIMMER BANK CIRCUITS AND APPARATUS (Drg. Nos, 24 and B)

From the console control point of view, the dimmer bank
may be regarded as conslsting of the following units:-

1. Motor drive and shafting.

2. Sotter units (dummy dimmers to measure amount of drive)

S Dimmer units with operating clutches, contactor
gwitches, Indicator resistance and perhaps
pilot lamp transformer.

3+MOTOR & SPEED CONTROL.

The motor drive employs a 165-volt D.C., geared motor
unit, the supply being obtained from a three-phase metal rec-
tifler unit connected through =z transformer; outpub about

- 20 amps.

' ¢ ompound P
The motor is a [/ machine and regulation of speed’
lg obtained by varying the voltage in the armature circuilt,

The voltage 1s obtainsd by switching the armature to various.
points on a potentiomcter resistance connected across the mains.
A set of six or seven contactors are fitted for this purpose,
the contactors belng olectrically interlocked to prevent more
than one being closed at a time. The contrel circuits from
the console are shown in Drawing No. 4, centre top.

4. The rotor control, relays, contactors, resistances and _
roctifior may be mounted 08 a separato unib aweyr from the dimme:
bank. The socond conbaebs of thu contactor rol-ys oo wipdd
bask to pillot lamps on the console to show which speod is in usc

-
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The rectifier can be switched on or off from the console to
prevent wastage in the form of heat from the potentiomstar

resistances,

DRIVE SHAFTING, EIC.

The mobtor drives the Setter units and Dimmer units oy
means of chain coupled 1z" shafting carrisd on self-aligning
ball-bsarings, The shafts are fitted with iron wheels
opposite each unit to be driven, the operating arms of the
units being connected electro-magnetically to thess wheoels,
One motor drives one or two masters, i.o. between 32 and 44 -
dimmers, or betwsen 64 and 88 dimmers,

SETTER UNIT.

There are four of these to sach motor, that is one per
colour. They are dummy dimmer frames driven in one direction
only by a single electro-magnetic clutch. Movement of the
settor arm operates two indicstor resistances. AT the top
end of travel a limit switch (Burgess Micro Switch) is opened
and a fized resistance is inserted into the clubch circuit and
permits it to slip bub retain its position against the limit.
The setber arm is weighted to return to zero when the clutch
1s switched off. An air cylinder shock-absorber is fitted to

the arm .

As thers are only singls clutches to the setter unibs
only two driving wheels are required, pairs of settsrs
sharing wheels.

The setter is fitted with a 5-way terminal block to
which the following connections are made (from left to
right):- |

l, 2 & 3. Indicabor resistance.
4, Clutch positive,
5, Clutch negative,

DIMMER UNIT.

This is a framework carrying either a tapped resistance
or a tapped auto-transformer, In the former case the
connection is made by means of a radial brush arm and a series
of stud contacts; in the latter case by brush and commubator.
Pairs of olectro-magnetic clutches are ussd tio connact the )
dimmer unit to its driving wheel; a reversed crank or inverted
rack giving tho reversal of motion from the un.i-directional
wheel.  For loads of more than 5.76kW. two or wmore dimmers are
ganged to operate together. For a pair of gangeod dimmers it 1s
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sufficlent to rezlace the counterweight at the top end of the
clutch amn Dy another electro magnet, the gripping power of the
clutch being doubled, For larger ganaed dimmers (triple or
quadruple) clutches are duplicated, The opposite cend of the
dirmer to the driving shafting is rcserwed for high-volbtage
lighting circuits, and on a panel carried Irom the dinmer unit
-frame 1s the dimmor fuse (and subfuses when size of load demands)
to which the bushar comnection is made; also the full on cone-
tactor and the bDlackout contactor, both normally open, electri-
cally closed. The 10w-voltaga wiring is brought to a terminal
block at the shaft end of the dirmoer unit. Bach dimmer has
mounted on it a down linmit and an up limit (Burgess Micro
switches); an indicator resistance, and somctimcs a volbage
traanOPWbr to reduce the full on mains volts to twenty-four
for the pilot lamps. The moving clutch mqgnots arc connected .
by tough rubber sheathed flexes.

The terminals on the dimmer unit connsctor blocks arc
as follows (Drawing No, 7):-

No, 1 Down clutch negative No., 1 TUpclutich negative

2 Down clutch positive 2 Upclubch positive

& 2% Indicator resistance 3 Up 1limit switceh _
5 Up 1limit switch & é% Indlicator resistancs
86 B.0, contactor 6’ B,0, Contactor
7 Dovn limit switch ¥ GContactor cormon

' (negative)

8 Contactor common(negative) 8 F,0, contactor
9 F,0, contactor 9 Down limit
10 Up clutch positive . 10 Down clutch positive
11 Up clutch negative 11 Down clutch negative

Above centre of panel:
12  Pilot cormion
13 Lanp circuilt.

The external comnections from the dimmer unit run as a multi-

way made up cable bto Testboard D on the dimmer bank frame, .
Here the circuits will be grouped ag vertical rows of staples,
separate rows being allocated to Up clutch, Down clutch, F.0.,
B Oc, etc; s

Possible favlts: These are mechanical and therefore
easily revealed by inspection. Examine clutch flexes fre- _
quently to make sure instlation has not worn through rubbing on
clutch wheel. '
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MATIYM ACTION CIRCUIT3 FHOM COHS0LE T0 DI#MER BANK

The supply for theso cilrcults is obtained from a 15-1%
rietal rectifier snd three~phase transformer unit in the dimnmen
YOO, The princlpal positive supply 1s taken toc tho Console
Desgk, Main rulay and Accessory relay. A negative supply is
also needad in these uxnlts to supply the relay nagnet return
COLEIONE « The principal negative supply goes bo the dinmer
bal’lk * :

Thus the various relays are dovobed to feeding positive
to the individual nmagnots on the dimmer bank, thess nagnets Do
ing commoned to & busbar conanccted to the roectifier negative,
With one or two small oxceptilons, all switching is in the posi-
tive, a fact which greatly simplifies testing and tracing cir-
cuits. Fuses are limited to a few positive mains, as except
for major faults they arce uscless on a supply involving high
curreat at such low voltage.

Possible faults: If one phase of the three-phase supply
to the rectifiler cuts out, then the D.C, volts on load will
drop to abecut 10, It is possible still to oporate the consols
but use of items demanding large additional current, such as the
console preset pistons and cancels mmust bé avolded,

CIRCUITS, CONSOLE TO MATYN RELAY {Drawing ¥o. 4, bottom half)

The main relay consists of a unit for each master; thus
on a single keyboard console with three masters there will be
three units,or on a two keyboard with four mastors there will
be four units. The units are mounted on a frame and are ar=-
ranged to swing out for access to the back. Both back and
front covers are completely removable in one piece.

Fach unit consists of a grid formed by rows of horilzon-
tal silver contact bars and vertical strips of bakelite, cach
carrying rows of contact wires as shown in Drawing No. 3. The

bars and strip contact wires are arranged into four groups, one
per colour = white, rcd, bluc, and groen. i

STOP-BARS

The horizontal bars are fitted with magnots to 1ift
ther, but they are liftod insufficiently to complote circuilt
with the contact wirces, The vertical strips can bs pulled down
by magnets, and when this is done the contact wires are released
sufficiently to make contact with any horizontal bars which are
lifted, :
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Putting dcwn a stopskey to first touch mekes a single
contact and energlzes the relay magnet and the horizontal siopn-
bar is raiscd. Theso bars are fed with positive by a sprliug
contact at the left-hand end (facing them).

10.E5Y STRTES

The menual keys pull down the vertical contact shtrips
from lofit to right; blackoubt contactors, full on contactors, u
clutches and down clutches, :

Tho manual keys of a master meke one wire confact at
first touch and an additional confact when pushsd against the
spring to second touch. Tnis suits the second touch cn the .
full on and blackout keys as tho up clutches and down clubchcs
are aclcd regpectively. Second touch on the dimmer keys has
to discormact the up clutchies and connect the down, This is
done by msking the down clutch strip at this Main relay bresk a.
contact at the top which takes negetive from a fixed bar and
feeds it to the revurn side of the up clutch strip magnet.

Thus, as the down clutch strip descends, the up cluteh is auto-

matically tripped.

*:, 11.DIAL CHANGE-OVER.

Epch down clubeh strip is filtted with an extra contact
collecting positive from a fixed bar and foeding it to the coil
of a'chango-ovor roley (ono por colour) in the accossory rolay.
This relay mnririelly foods posibtive to the up resistanco of 1he
sobtor unibt bub whon ongprgiscd it foods tho doyn rosistance
instoad. The chango-over armaturcs of thoso relays reccive thelr
positivo mrin from o normally mado contact’ brokon by doscont of
tho Indicator suvips as doscribod bolow in IV 12 or from & normal
¢losed xolay which i8 opened by an open conbact made by the
Tndicabor Strip. E -

The wire contacts of the vertical strips are connected
by a multivay made-up cable to rows of connection staples on y
Togt-board G, Here they are labelled as Blackout (B¢0,), Full
Oon (F,0,), Up clutches (Up) and Down clubtches (Down). -

. 12, INDICATOR STRIPS

When & stop-key at the console is pushed to secound
touch the main is removed from the remaining stop-keys of that
colour (described 4n IV 39 Second Touch tewporary -cancel. This
meansg that only the bar of the stop-key depressed will at that
moment be ralged in the Main relay.  The -sscomd..touch contact
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makes a magnot (wired in parallel with the cencel relay) which
Pullg down o strin containing contacts for the dirmcr peel ition
indicator! rosicte nces, cne of which will recoive positive fronm

the ralsod bar. Tno same sbrip breaks a contact on a Tixzed
positiv var at the top feeding the indicator resistance of the
Seticy {Sesz IV 6 & IV’ll) £11 these wires appear as stavics
on Tust-board C.

[FiaTa¥al *hero ars two masters sharing the same set of Tour
indlcutor dials (for ezample, in the case of Left and Right
magters of one mﬂnlal‘ tha pesitlive broale passes throuch a pair
OL ferics contacus im o gimilar position on the rl'H,mgapd
ater bofove Leeding the Detber indicatur resisbancn, Trras,
whﬁ+%~w e right kand or left hand Indicator strip descends
thas civeult is broken.

13, SETTER CTTTMH

I itdnn & 5 normal up and down dirmer clutches,
the up sn? Zown olirips both have an extra contact receiving
posiblve frcm a fixe d bar at the top of the iain relay. Those
contacts are wired in parallel and supply the single clubtch coil
of the Setter of that colour on the dimmer bank, Where two
masters share the same four setters there will be four contacts
(two up strips and two down to each colour) in parallel,

14.KFY SUSTAINER BAR

N o s e

An addifiional moving bar 1s fitted to every master unit
of this kain relay, operated by the stop-key "Key Sustaiunor"
When this bar is raised the magnets of the strips 3us+ nes-
crived rocelve current from a contact made as their strips
deccend; the magnets are therefore sustained, after the manval-
key contacts are broken, until the "Key Sustainer" is put off
and its bar lowered,

15. COUPLER

On Left and Right master units, which are coupled by
playing on the Centre Manualekeys, thess latter keys merely
carry two sets of contacts - two at first touch, two at second.
However, when one keyboard is coupled to anothoer, or when a
manual operates 1its own set of stops on each of its three
masters, then coupler mechanism is fitted.

This takes the form of extra bars fitted on the masters
to which the cthers arc coupled. When the coupler stop-key
is put down the bar is raised and any key strip which is
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operated willl make a contact to this bar and fecd positive
thereby to the corresponding strip magnet of the other master

unit.

.16, REVERSE STRIPS

When Reverse is fitted, there are five extra strips - one
fixed and four moving =« wired in parallel with the Indicator :
strips, i.,e. to operate by stop-key second touch. The negative:
of thc roverse strips are fed from a multle-contact block in the
Accessory relay encrgized by the Reverse toe plston (Sce IV 25)
and the colls energised by posltive from contacts in the indicat.

strips,

“¢+17.C0LOUR FILIER STRIPS

On masters where the five colour filter change black key.
are practical, there are five extra strips each fibtted with a
set of contacts for each bar whose lantorn hag, or will have,
the necessary mechanism, The black koys only make one contacth
each and have only one touch, but to prevent accidental contact
1% is made as deop and heavy as a normal second touch key con-
tact. Each key operates “ono strip,

T, 18,H0LD STRIP

Vhen the single preset for stop-keys known as 'Hold! is
fitted, then thers will be an extra strip to cach master unit,
brought down by the stopskey labelled 'Hold!, This strip con-
nects the positive of bars which are raised to their own magnets
which are then held, Tho strip also broaks a contact on the
top fixed nogative bar and makes another. Thig latter feeds a
miltl=contact block magnet in the console, tho block closes and

supplies positive to the four cancel blocks (See Ty 39., ) of
that master, Thus tho stop«keys arc deprived of their main
after thelr bar coils arc sustained, The stop-keys ocan novw be

roarranged, but this will not take cffect until !Hold! is re-
leased. Tho breaking nogative contact is commoned to the four
indicator strips, Thereforc while 'Hold! is on,the fact that-
the cancel blocks,and therofore the indicator strip magnets are
positively onergized will have no effect since the latter are
doprived of tholr negative. Thls circuilt 1s sssential to ensure
that the Settoer dial will not boe tripped and instead several
indicator resigtances receive positive atbv once, .

15,19 TEST-BOARD. A and B

These form theloutgoing connection board from the cone
sole {A) and the incoming board for the Main relay (B), All
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wipea fTrom or o thc consolc are to be found on both those
boards which arc identical in layout. Even circuits such as
the mobtor spcods which bypass the Main relay are to bo found

on these boards.

20, TEST-BOARD C

This is tie outgoing board for the Main relay and all
circuits for the dimmor bank direct or for the Accessory relay
or for the Automatic filter change are %o bo found hcre, Cir-
cults such as motor speeds which bypass the Main relay will be
found on this beard, a locop cable having been formed for them

votweon test-boards B and C, .

01 .POSSIBIE FAULTS (in 8 to 20)

A, Dirty conbact anywherc in the circuit duec to lack of
Us0 . These can usually be cleansd by working the
stops and keys a few times. To obtain better clean
ing at the Main relay, it is better to raise the
norizontal bar and pull down the vertical strip to-
gether. Therefore the stop-key and the manual-key
of the defective circuit should be rocked simmltan-

gouslye.

Incorrect travel of vertical strips of kain relay
oreventing either breaking or making of circuits,
This may be remedied by adjusting the wooden stop-
rall at the top of the relay against which the strip
return springs strike when the strip magnets are
energized. Two wood screws are provided for this

pur’pOSG Fl
wir

A o 3 e

Distortion of individual contact mé% take place due
to causes such as overleoad in ¥ below. This sither
prevents a contact making or prevents 1t breaking,

B.

<
LY

D. The spring contact feeding the stop~bars with main
may be making a bad contact with -the bar,

When the silver stop-bars are so pitted (the fact that
they: ars positive ensures that thoy take up the spark
that the wire conbacts meke only pocrly, the bars of
one colour should be exchanged with those of another
colour. This is unlikely to be necessary in less
than 3 to & yecars,if then. By careful swopping and
reversal of bars eight changcs of surface are possi-

rle.
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The bars aro sprung into position and can thorofore be
casily rcemovoed, but make surc 15-volt main is off,

&3]

The clutch and contactor magnet coils are shunted by
condonscrs to roduco the spark. If a defective cone
denscr is giviang an opon circult ¢r a short circult, =
hoavy spark will be produced, and in the latter case
the contact wire nay burn off complctoely. The relay
should be examined, working occasionally to ensure that
all contacts are breaking with "snap' sparks.

22. CIRCUITS EATIN RELAY DIRBECT 10 DI:MER BANK

Fiom the Main relay outgoing test-board (Testboard C)
circuits run as a multi-way made-up cable to the dimmer bank
test-board (Test~-board D on the dinmer bank) and thence to the
apparatus concarned. For example, ths Full On contactor wirin
leaves the contacts of the full on strip and appears as a row o
gtaples on Testboard C, then on D, and finally is connected to
the PF.0. terminals on each dirmer unit connection pancl.

The Blackout conbtactors are not comnected direct to the
test-board D, but must pass through the Auxiliary relay bank.
This relay bank has only one test-board E, but there are ingoin
and outgoing staples thereon.

Up and down clutches will also pass through this relay
bank if Reverse is fitted, '

The Auxiliary relay bank consists of a number of horizc
tal wooden bars to which rmlti-contact relays are fixed., Acces
ig from back and front. The relays have various contact
arrangerients and tho layout is as Drawing No, b, This relay
asgenmbly is ofton mountod on tho ond of cach dimrer bank, In
this caso thoro is nc tost-board B, tho staplos of that board
boing addod to the Testbeord D. on cach Bank.

A3.BLACKOUT AND BLACKOUT SUSTAINER

The positive fed by the contacts of the blackout strip
in the liain relay must have a relay intorposed to convert the
normelly open conbtuactors on the dimmer bank to normally closed.
Rach dirmer cireuit has a supblementary relay which, when de-
energized, feeds posibive main through its contacts to the
blackout contactors on the dimmer bank. The posrtive main o
these relays is fed through a normally closed elcetrically
opened contactor, the coll of which iz fed by the Decad Blackout
stop=-key for that Master at the console. Putiting down the
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D,B.0, stop~key thus deprives Ithe blackout conbactors of main
and they fall out irrespective of the position of thoir-rolays.

_ A decad blackoubt for all masters is provided by a toe
piston feeding positive to thc magnet of a multi-contact block
which, in turn, is connected to each of the kaster D.B.O. con-
tactor coils.

When the blackout strip is pulled down in the Main rela

any stop bars which are up will feed positive to their black=

'._.J 84:0

29.

out relay coils. This will open the contacts feeding those
blackout contactors, and the result 1s a partial blackout. As
the velays open, they make a susbainer contact and may be sus-
tained out provided the sustainers arc fed .from the nulti-
contact block closed by tho "B,0. sustainer" stop-keoy at. the
console. Thore is onc of these blocks to each masbor, l.e. ©

each 32 to 44 dirmcr ways.

GENERAL DIM

A Multi-contact block (or blocks) is provided to feed
positive directly to the down clutches on the dimmer bank. 1Its
magnet is energized by the second touch on the D.B.0O. toe '
piston and second touch on the Dim toe pilston. First touch on
this latter piston closes a rmlti-centact block which feeds all
the Down clutch strips in the main relay. First touch on this
piston thus takes down all dimers whose stops are down and
second touch all dirmers whether stops are down or not. Tho
piston also works a nogativo rolay to trip any Rovorso relays

hold in. i

UREVERSEY CEANGE-OVER REIAYS

On Masters fitted with this device the Up and Down -
clutoh wires do not run direct from the Main relay strips -to th
dimmer bank; they have to pass through the Auxiliary relay.

Bach dimmor circuit has a double pole change~over cofe
tact block. Whon the coils of these blocks are energilzed, the
connections from Up and Down main relay strips are reversed, ‘th |
Up going to the Down and the Down to the Up. A sustainer. '
contact is also closed when the contact block is closecd.

Electrical procodure is as follows:~ Roverse toe pistor
is closed and negative main closes the multi-contact block i -
(centre of Drawing No., 4). - . This feeds negative main to ok
Reverse strip magnet in the Main relay and also to c¢close a bloc
feeding positive sustainer main to the Revoerse relays. Any
stop-bar which is up maekes no inpression on these rolays, but
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any stop=key which is sccond touched while the Revorse piston
ig held will cause tho obher stope=bars to drop (via temporary
cancel block in console)and at the same time feed positive %o
the Reverse strip, This strip now descends and the Reverse
relay corresponding to the stop second touched will go in and
become sustained both by the fixed strip contact and by the
sustainer nulti-contact block. This latter provides that if
another stop 1is second touched to reverse it, 1t will not trip
out the first one due to its bar having descended during the
temporary cancel. Once the Reverse tos piston is released, the
reverse relays are held through the fixed contact strip and
will therefore trip when the stop-key is put off.

: This trip may beo undesirable when second touching to
get a dimmer position indication and thereforée the sustainer
block must be brought in when doing this by using the "Reverse
Sustainer" toe piston,

" .26, POSSIBLE FAULTS (in 22 to 25) .

A, Dirty contbacts, Clean by working, but adapt the fols-
lowing special procedure for Reverse :-~ Set meter at
40 secs., hold manual dimmer-key to first toucth. Then
flick sbtop-key several timos from Off %o second touch,
cach time depress Reverse toe plston. Repeat with
dimmer manual-key at second touch. The peint belng
that it is essential for the dimmer to be in motlon for
the cleaning action to be effective,

B. Contact distortion in the double pole change~over blocks
for reverse, check if cleaning faills to cure fault.

C, All relays in the suxiliary bank are mounted on wooden
bars which may shrink and cause an occasional relay to
becone loose.

De General dim relays should be inspected from time to
tine to make sure that when the armature 1s raised 1t
is clear of all the contact wires.

.87 . COLOUR FILTBR CHANGE

The relays for this are mounted with their 165-volt
rectifier as a separate banlk. Tho 15~volt test~board is known
as Test~board B (Filter).

The colour change mechanisms on the lanterns are always
grouped the same way as the dinmers, Lanterns with a single
dimmer to each will have separate control to each filter change
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mechaniam. Ianterns bunched three to a single dimmer willl hav
their filter mechanisms sirilarly bunched.

There ars two types of fllter-change ricchanism (direct
solenoid and motor with solenoild-operated selection gearing).
In each system the relays are arranged to give the console oper
tor the saro effect - irmediate or delayed action,

.28, RELAY CIRCUITS FOR MOTOR TYTE

There is a set of five relays which corresponds to the
stop~bar in the Main relay. Four of these are bS~amp. relays
closing a single 165«volt D.C, circuit to the gear selection
coils in the remote lantern., The four relays also have a 1b-
volt sustainer contact fed from the fifth relay, a normally
cloeged rulti-contact block.

: The coils of the Beamp. relays run to the four-colour
strip contacts in the Main relay and the fifth block 1s ener-
gized by the Filter cancel strip in the Main relay. Thus ro«-
leys whose stop-bars are up will receive positive main when the
black keys at the console are deprossed,by bringing down the -
corresponding strips. This main will send in the correspond iy
colour relay or relays which is then held until tripped by the
gancel strip and block, When the filter change toe pilston
is depressed, a conbtactor feeding 230 volbs A.C. to the motors
and 185 volts D.C, to the selactor colls is closed, thereby -
starting the mobtors and energizing the selected colls thus ocar
rying in or out the filters vwhose gears have been pre-set in
the way desoribed. _

. 99, REIAY GIRCUIDS FOR SOILENOID TYPE

This mechanism hag been supplanted by the motor type,
but ‘whers lanterns of the old type exist they are controlled .

ag follows i=

To each stop bar thoro arc four beamp. relays feeding
165-volt D.C, to the four scolencid colils of each lantern..
Theso relays are also fitted with sustainer oontacts supplied
from a normally closed multi-contact block. Corresponding Wil
these Beamp. relays are four proset wire type - norpally open
rolays each feeding 15-volt positive main via a normally open
coupler switch to the coils of the former relays. The presetb
relaysa also have sustainer contacts fed from a normally closed

milti=contact block.

When the colour change strips at the Main relay are
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rulled down, positive main is fod from any bars that are up to
the preset relays which go in ond arc sustailned. Depression
of the Fillter changs tos plabton closes the coupler switch and
feoding the S~amp. rolays witnh positive main Jn the new preset
combinatlion, at tho somg time Lhe sustainer blocok feeding those
rolays is opened, thnus Lripyloz ooy rolays not Included in the
now combination,

The toc piston released, The sustainer comos on once rore anc
the coupler is opoand,

We are now froe to trip any preset relay using thoe canc:
strip and prepsrc a fresh comoination.

B30.POSSIBIE FAULTS (in 27 to 29)

1. The mechaniom in the lentern and the leads between it
and the relay benk should be suaspscted first, Particularly as
the gear engaging solenoid and motor aroe not constantly rated
thoy may be suifering frowm tenporary overheating through the
foot having becn kept on the change tos piston too long.

2. Dirty contacts on the wire-type relays in the Colour
change bank,particularly in tha circuit for Solonoid-type lan-
torns whoreo there is a coupler switch and the sustainer blocks
affect all the Indlividual circuit relays. '

« +31,DIMMER POSITION INDICATICHN CIRCUITS

These are fed from a ssparate metal rectifier and trans
former in order that ths voltmeter dials will renain unaffected
by the violent fluctuatlons of demand on the principal 15-volt
supply. The transformer is bapped to give various oubpuvs fro
the rectifier of round about 20 volts to sulb the installation,

Every dirmer unit and setter unit is fitted with an
identical varisble resistence operated as the clutch arn moves.
Bach of these resistances can be ingerted in a leg of a wheat-
stons bridge circuit and the arount of deflection of the volt
meter dial gives the position of the clutch and dirmer arm, No
deflection being 0% or off and full deflection 10, i.e. 100%

full travel,

There are four bridges, one per colour, with four dials
to cach master. Two masters may share dials, but three or
four masters will require a second set of bridges and dials,

The bridge is formed on one side by a fixed 100-0khin
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resistance, and a variable 100 ohm; on the othsar gids, =
variable 50 chm and the varieble resistances Lo be measurad,
each of which is 48 ohm maximum (see centre of Drawing 4). The
variable resistances are of the screwdriver adjustment type and
can be set to give ths corrsct deflection of the console dials,
This apparatus is mounted under the Main relay and must be lefit
as sob. ‘ :

D e —

The positive side of the bridge system is commonsd onbo
the main positive 16 volt supply so that when a stop-bar is
raised it can supply 15 volt to clutches, blackouts, etc,, or
20 volts to the indicatbor resistances.

As already explained (under 'INDLCATOR STRIPS'), the
indicator strip normally connects indicator positive to the
settor resistance, but when pulled down by 2nd touch temporary
cancel this 1s broken and indicator positive is fed -to the
dimmer indicator resistance whose bar is up. 7Ths other sido of
all the resistances of that colour and master are commoned at
the dimmoer bank and connected to the appropriate voltmeter dial.
at the console, The negative side of the bridge is, of course,
quite separate from the main 15 volt negative. :

32.,POSSIBLE FAULTS (4in 31).

&+ The principal fault indication is either a deflection
toft of zero in normal working, i.s.,, when the settor
resistance is in circult; or a similar deflsction when -
a stop-key is depressed to second touch, .
The cure is contact tleaning by working; in the case of .-
an individual circuit by second touching its stop-key,
and in the case of the setter by second touching any
stop-key. .

bs Working may not be sufficient, dus to small current at =
contacts, and resort muist be made to bar-cleaning at the )
Main relay (Seoc IV 21E), ‘ -

C. Violet disturbance of needle during travel means
troubls on the resistance or its brush, and inspection’
at the dimmer unit will indicate the reason.

d. Incorrect travel of indicator-needle will be the resulb
of unauthorized tampering with the main bridge resistances.
This is likely to be the result of duster-and-broom
cleaning,
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B33.PILOT LAMP CIRCUITS

These pllot lamps are not the normal ones usoed o Linlis
cate dirmer speed and other odds and ends, but a speclail sroaap

sometimes fitted to repeat the shate of the lighting In whzk
dumer circuit. T

The cireuit is shown in Drawing C,1493. A small volt-
age transforner iz fitted %o each dimmer, and the full lines

voliage is reduced thereby to 20 volis. Toe transfommer is
doubleo wound ard cne side cf the gecondary is connmewted to the
main 15-volt D.C, ncgative. The other side is run via test-

boards D, C, B and A to 20=-volt (2 watt) telephone indlicator
lamps in thoe console, The other sidc of the lamps 1s connechbed
to tre console nogative bugbar,

©.34,C0F0L3 CIRCUITS FOR IRESET MOVEMENT OF STOP-KEYS -

e

This mechanism Takes two forms, In both caegss
stopw-ley levers which lock lightipe cireuits to the masicrs are
formed ags a goft iron armature and two electro-magnets iitlted ¢
pull the lever down to the "on" position or up to the "oy
poaition, '

- 35,8T0P-KEY PRESET BY SWITCHBOARD

In the Switchboard System (See III, 16), the on and off
coils for each stop are wired to two miniature busbars muiauted
on a plywood panel, For a 36~way masber there will be Y% bus-
bars on the panel. At right engles to the busbars run rowsg of
2~way and off switches, one row to each preset plston ana wue:
extra for the cancel (black key). The switches in each row -
obtain negative main from a multi- contact block which 1s cliosed
on deprossion of its piston (push) in the keyslip under the :
manual-keys. The piston feeds positive -to the conbact block: |
magnet, Whon the piston is not depressed there is neither malr
on that row of switches nor are the swibches connected itogother.
The switchos in each row can now be _sct by hand - "en", Hoft" or
"eutral" {neither magnet energized)) and when a particular ...
piston is depressed tho stop-key arms will spring "on" and "off"
as prosot. In the cancel row all switches are set at "off",

The "0n" magnects at the Stop-keys are permansnily cone
nected to the positive main, but the "Off" magnets are connscbec
to the positive main via thc stop-keys own switch conteaet. This
then ncts am a limit switch and ensurces that only magnets nf
stop~keys which are On are encrgized to pull OIf. Tois axre
rangement greatly reduces the current demanded by cancel pistone
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which are of necessity sot for all stop magnets. It also
holps off any sluggish stop-keys, since once the quick onocs are
moved Off thore will be less voltage drop . on tho mains in the
main cable,

General pistons are similar to the manual master plstons
except that a multi-contact block in each master group is wired
to one piston. Sometimes, as with Left and Right masters cf
the same manual, plutOns make a second contact on heavy sscond
touch; this contact is wired to the corresponding piston at the
opp051te end of the manval keyboard,

Blsck note cancel-keys have a single heavy,deep bouch -
equivalent to normal key second touch in order to prevent accl~
dental uss. (See also Second Touch Temporary Cancel . iV 59)

A The Preset switchboard and its multi-contact relays are
usuelly placed inside the back of the console, but-can be 31tu-
ated in & separate cabinet if access would be dafficult.

Pogsible faults: (See IV, 38)

' .36, 3TOP-KEY PRESET BY AUTOMATIC RELAY (Dréwing No. 8.).

The mechanism for this purpose ig situated partly in
the Console desk itself and partly in the cabinet adjacent
thereto. The 15-volt supply is obtained from the busbars in-=
side the console which are fed from the 15-volt rectifisr in. the

dirmier room.

The Presetter relay is in four groups on a frauw, vue:to
pach Manual division, and is hinged for access back anda fron
The main feature is a grid of horizontal and vertical strips,
each strip being moved "‘on" by a magnet and returned by a spring
The horizontal strips are one for cach stop-key and run alte
nately White, Red, Blue, Green, from the bottom .in the same
ordor as the console left to right. Each strip consists ol
two contact bars riveted together, but insulated from one X
another. In each strip are 11 groups of three notches. The
noteches are in the front bar, the back bar and the insulatin
meterial respectively. The front bar is connested via a
spring to the "On" coil of that stop-key in the console and theé
back bar to the "Off" coil., The eleven sets of mofches corres-
ponds to the 10 pistons and the Cancel for that Manual dLquﬂnL

Negative main is fed from a wire contact whlch Wy y
spring into any one of the three notches, A1l the wive con-~.
tacts for one piston are pulled down by a bakelite strip cpera-
ted by a magnet below, Thére are ten of these strips with
magnets and one fixed (for the cancoel).
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The horizontal bars can be pulled over to the left in two
degrees by thelr magnetsfirstly,as far as the neutral latch, or
secondly when the ncutral lateh 1s dreown - rizht over.

The purpose of this grid mechanism is to capture the
plston wire conbtacts 1n oae of the thirce notches, thereby
feeding negative to the "0a" coil or "Off" coil of the stop-key
or in the insulated notch to no coil at all, leeving the stop-
key uwnaffectvad, Phe other ond of the wire contacts are brought
dovwin on a serics of faixed nobhtlvo bara on the back of the relay,
those contacts being pulled down to make by one of cloven mag-
nets,

The procedurc is as follows:- Each stop~key foeds posie
tive not only to the maln relay in the dimmer room, but also to
its horizontal bar pagnoet in tho Setter rolay; this letter has
no ¢ffoct watil the circuit is completed by a multi-contact block
which iz closed by deprossing the Sctter thumb piston, thus
feeding tho necessary negative to the mawnets.

At thisg p01nt the horizontal setter bars of 211 sLop-
keys which are Ton at tho consolc are moved over to tho loft,
1f a piston 1s doprossed, ther positive will bo fod to its pair
of magnets operating tho front and back contact wire vertical -
8trips. Only the front magnet will operatc bocausc the sstter -
has deprived the rear magnot s of their negative by opening the
normally closed block and has closed the open one to give nega-
tive to the front magncts,

The wire contacts are pulled froc of their notches, and
when the plston is relessed the wires will spring into the fon®
notches in these bars whose stop-keys being "on” have been
pulled over to the Iwuft.

Aftoer the Setter piston is released theo horizontal bars
will spring back to the right without dislodging the wires cap-’
tured in the COn notchss, ‘

: Subsequent depression of the piston without the Setfer
pilston will bring down the rear vertical contact wire sirips and
feed neﬁatlve to the front wire contact and thence via the "on"
or "Off£" notch to the Stop~key On and Off magnoets,

The cancel has no front magnet the wire contacts being
permanently captured by the Off notches.

ITf tho Neutral toe piston 1s depressed, the ncubral labtch
at the left end of the Setter relay is pulled clear and the
Horizontal bars allowed to travel further over whon the Setter
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is pressed, the contact wires being captured by the insulated
notch.

e 37.8T0P KEY MAGNET COMMONS

The On magnets at the stop-keys are permanently connzcted
to the positive main, bubs the "0ff" magnets are connccted %o the
positive via the stop-keys own switch contact. This then acts
as a limit switch and ensures thet only magnets of stop~keys
which are On are energized to pull off, This arrangcment
greatly reduces the curront demanded by cancel pistonsg which of
necessity are set for all stop magnets, It also helps off any
sluggish stop-keys, sinco once tho duick ones arc movod Off
there will be a less voltage drop on the mains in tho main cable.

The two General pistons are similar to the others except
that the four pairs of strips (a pair in each menual divisicn)
arce parallcled to ono piston, Tho Goneral Cancel oporates a
four-way block, which in turn foods ocach of canccl strips as
this is necessary twavoid a running between one divisional cancel
(black note) and anothon.

', 38, POSSIBLE FAULTS (in 34 to 38).

A, Dirty contacts, usuvually through lack of use, Working
the key o piston several times will often enablce the
various rubbing contacts in the circults to clean them-
Selves, The dirty contacts may not only be in the
direct piston circuilt, bubt may be in the sccond touch
temporary cancel blocks, somc of the stop~keys boing
deprived of positive common main thereby.(See IV, 39).

To e¢lean or adjust a dirty pilston contact it may be
necessary to rcmove the piston push unit. - The units
aro held in circular holes in the koy slip (the rail
under the keys). The circular bskclite barrel of the
push is gripped by a wood screw which pesses vertlcally
through the rail, Before the piston can be removed the
screw must be taken right out. To do this, the two
manual-keys above tho piston are lifted (by unlatching
their springs and 1lifting the forward ond of the koy
gontly up and towards the seated operator) and then the
felt is turncd back from the rail and the screw head
rovoaled, '

In pulling a rclcased piston out of 1ts holo gontle
methods mast be used, otherwise the piston will come
suddenly and pull the wires off the back. Sufficient
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wire is left to allow of the piston being lifted clear
and secen working,

B. Sluggish movement at the Stop-key is often the result of
' the pivot screws for the Stop-key armature becoming too
loose or too bight. Alternatively, the conbact on the
back of tho Stop-key may be breaking too sarly to allow
tho Off coil a chance to pull the armature off,

C. A wire contact in the Setter relay will sometimes be
captured between two notches through operating the Setter.
piston crratically. This can only be frecd by gently -
pushing the conbact clear with the finger.

39.5ECOID TOUCH TEMPORARY CANCEL

This does not move the Stop-keys and acts by
opening the normally closcd multi-contact block feeding
positive o the stop-keys of that colcour in that Manual divis -
gion, The deopressed stop-key continues to receive main
because at second touch not only is the contact feeding the :
block magnet made but also connection to an independent positive .+
supply, Wnen the stop-key is no longer depressed to second oo
touch, the main block closes again, It follows from this that
if a piston ls operated while a stop-koy is held to second touch "
the others of that divisional colour group will be unable to B
respond as the neccssary positive main to complete the circuit
will have been renoved, -

PISTON ADD opens all these cancels thereby preventing the -
foff!. coils workin%-- It also makes rélays in the Auxiliary s

éd.rﬁégfbﬁo foed positlve to the settor indicator resistances,

== Ono proset substitute for Stop-koy Breset (See 18)

. 41.GENERAL CLEANING AND MAINTENANCE

Dimmer bank: This should be kept ¢clean, as indeed any
piece of eoleoctrical machinery should. The actual dimmer units
will require a blower, and the rectifier cooling vanes will
also benefit from this treatmont to clear the dush,

The clutech arms must be oiled with lubricating oil
through the holes provided every month. '

The clutch wheels must be cleaned and fine powdercd
graphite rubbed in with a rag every six months or when necessarys
i.e. when the dimmer bank becomes rather squeaky as the motor
turns the shaft over, Or when dimer or sctter clutches tend
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to stick to thoir wihcols as if cnergizod.

Examine shaft boaringscevery & wmonths for signs of grease
loakage, and if nocegsary romove caps and re-greasoc.

Grease chain drive every six months, and oll jockey
sprockets every vieck.

Test motor-o0il level overy six months,

Low Voltage Action Relays, etbe,

Dontt oil anywhefe, and cleaning should be by working
the parts supplemented by vecuum removal of dust from the main
settling surfaces,

Don't leave console and relay covers off, and don't
clean with rag and brush, '

Don't use interior of consols or relay cabinets as a
store for spare parts, odd screws, small tools, etec., as thoese
have a way of travelling across conbacts, bushbars, and.other
places 1likely to cause troubWG, 1% is recommcnded that these
various closed cabinets are examined periodically for vormin.
Rats have been known to nest in a noisy organ console, so why
not in a cosy, silent Light Console?

IMPORTANT. WHEN A LAMP WILL NOT LIGHT. OR FPLICKERS, ALWAYS
SUSPECT AND BXAMING THE HIGH VOLTAGTT _CIRCUITS FIRST. THE
LAMP MAY BE DREFsCTIVE OR LOOSH LN LTS HOLDER:  THA FUSE MAY

HaVE BLOWN OR BE MAKING BAT CONTACT Tt IS HOLDTR.




