
STRAND 
ELECTRIC 

THE STRAND LIGHr CONSOLE. 



( 

( 

THE S'J:RA.ND LIGHT CONSOLE 

Contents:-

. I GEI·{ERAL NON-TECHNICAL Il'Fi1RODUCTION TO LIGHT CONSOLE SYS'IEMS. 

II.DESCRIPTION OF BASIC CONTROLS AND THEIR USE:-

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 

To Raise lighting on Dimmers. 
To Set dimmers at intermediate positions. 
To change speed of dimmers. 
To chcck lighting on d11mners. 
'ro find dimmer position for plotting. 
To. move dil 1m1ers up and down simultaneously. 
To switch full on instantaneously. 
To blackout leaving circuits independent. 
To blackout completely (Dead Bl a ckout). 
To change colour filters on automatic spots. 
Multiplication of Basic controls. 

· III. DETAIL DESCRIPTION OF RANGE OF CONTROLS AND APPARATUS AVAILABLE; 

1. 
2. 
3. 
4, 
5, 
6. 
7. 
8, 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 

18. 
19. 
20. 
21. 
22. 

23. 
24. 
25, 

Basic principle of Operation. 
Basic c ircuJ. t. 
Stops (definition of). 
Masters (definition of). 
Stop-keys (Lighting clrcuit selectors). 
Manuals (Keyboards). 
Reverse. 
Pedals (speod . co~trol). 
Indicator Dials ( and Motor Stop) . 
Pilot Lamps. 
Blackout and Sustainers. 
Dead Blackouts (D.B.O.). 
Full Ons and Fl nshing. 
Call ( Full up s tagc) • 
Couplers. 
Piston Action (Stop-Key Preset and Cancels)by Switchboard 
Piston Action (Stop-Key Preset and Cancols)by automatic 

Presettor relay. 
Hold (substitute one Preset for 16 or 17 above). 
Toe .J?istons ( Motor Stop, General Dim, etc.). 
Colour Filt er change. 
Safety devices. 
Accessory lighting circuits (Houso lights, batten 

pilots, 0tc.). 
".Special Effccts 11 connoction. 
Main cable (and optional plug). 
Consolo lights, plot desk, etc, 



( 

Contents (Contd.) :-

2 6. Layout of Dir:]110r Bank o.nd a s soc ia te gear. 
27. Dimme r Bank. 
28. D.C. Rectifiers. 
29 ~ Dimmer Room, 
30. Trainin g of Ope r a tor, Ma int enance, o tc • 

. rv. DESCRIPTION OF CONSOLE AND DIMMER BANK CIRCUITS AND THEIR 
Wi.AINTENANCE 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8 .. 
9. 

Drawings requir ed for s tudy of this section, 
DIMMER BANK CIRCUI1'S AND ,:" • .t'PARATUS. 
Motor drive,and speed control. 
~RIVE SH/tFrI:rJG, ETC. 
Setter U11.1u, 

D Lrnme r unit. 
MAIN h.CTION CIRCUITS FRO.M CONSOLE TO DIMMER BANK. 
CIRCUITS CONSOLE TO J.VU-1.IN RELAY. 
Stop b a rs. 
Key strips. 
Diul Ohn.ng.o,bve>l' • 
Indicator strips. 
Sett c 1" clutch. 
Key sust a iner bar, 
Coupl e r bar. 
llRev e rse 0 strips. 
Colour filter strips. 
II Hold II strip. 
Testboards 'A' and 'B', 
Testboard 1 0 1 • 

Possible faults ( Items .8-20 above). 

ii 

10 .. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. CIRCUITS IviAIN RELAY TO DH'IMER BANK ( includes AUXILIARY 

RELAY). 
23. 
24. 
25. 
26. 
27 .. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. · 
41. 

Blackout and Blackout sustallL e r. 
General D i EJ., 
II Reverse n change over relays. 
Possible faults (Items 22-25 above). 
COLOUR FILTER CHANGE. 
Relay circuits for Motor type. 

11 11 11 So leno 1d. 
Possible faults ( I toms 27-29 above). 
DIMMER POSITION INDICATION CIRCUITS. 
Possible .faults { Item 31 above). 
PILOT LAMP CIRCUITS. 
CONSOLE CIRCUITS ·FOR PRESET.· MOVEMENT OF STOP-KEYS. 
~top-key preset by .Switchboard. 
Stop-key preset by Automatic relay. 
5top-key magnet co1mnons, 
Possible faults (Items 34-38 above). 
Second touch tenporary cancel, 
11Hold 11 (See 18 above). 
General cleaning and maintenance • . 



THE STRAND LIGHT CONSOLE (PATENT) 
----- -------- ----- ------------------------ ------ --------------------------

I. GENERAL NON-TECHNICAL INTRODUCTION AND DESCRIPTION 

THE STRAND LIGHT CONSOLE IS DESIGNED TO GIVE TO AN 
OPErtATOR, SEATED IN FULL VIEW OF THE STAGE, 
ABSOLUTE COIJTROL OF ALL THE LIGHTING CIRCUITS THAT 
:MAF...E UP A l110DERN STAGE INSTALLATION, WHATEVER THE 
SIZE OF THE THEATRE , 

It is cl aime d that the Light Console system has special 
. advantages over all other li ghting controls (whether direct 
operated, remote control, or multi-scene preset) for ballet, opera, 
spectacular revue and musical productions in which many elaborate 
lighting changes are required. Using the console, slow or rapid 
changes ·ca.n .. u0:tl,'3G4nt:Ly follow one upon the other without pause;and 
furthern~re, as the whole installation is under the fingers of one 
man, the exasperating delays for trial and co-ordination of plot-
ting during rehearsal are not e:Jq?erienced, The ~roducer gives 
his instructions to one man: a man who can be sitting by his side 
at the console plac ed., for rehearsal, in the stalls. 

The defects of the old direct-operated types of grand 
master-board when used on the modern l a rge stage lighting instal
lation of 100, 150, 200 or more dimmers are self-evident, Light
ing cannot advance when controlled by several men working giant 
boards which, owing to th e ir size, must b e placed in the wings with 
little or no vi ew of tb.0 lighting. Modern invention in remote 
control has succeeded in r educing the various dimmer levers and 
switches to miniature proportions, and with this the stage board 
control panel for 120 diJ.1m1ers becomes five foot by three instead 
of eighteen foot by seven. The reduction in size of control panel 
neans that only one man can have ready access to it instead of 
oallllig in extra hands to help with complicated auoa, as had been 
Gr~nd Master practic~. Tho provision of a second duplicate set 
of lev ers 0na.bles the lighting in use and th a t for the next cue to 
be set up nt thG srunc time and the change-over effected by opera
tion of one fador, 

In this two-scene preset board we find an ideal control 
for the lighting of today's straight plays in their box sets. A 
change from one group of meticulously set intensities to another 
and plenty of time to reset the lovers between whiles for the next 
change. However, for spectacle it is another matter: a scene may 
be one continuous change - there is no lull. A recent production 
at the London Palladium requir ed fifteen lighting changes on dim
mers and_ switches in the opening three minutes. 

Attempts have been made in Amorica to solve this prob
lem by increasing the numbe r of preset levors; a recant installation 
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employL'l'lg as many as 11 duplicate levers for each of a mere 44 
dir;:rrne rs ~ Applying the same logic to 200 dimmers and we get a . 
board of 2,200 di 11n~1e r lev ers alone, to say nothing of accessory 
circuit switches and colour-change switchesl 

The Str and Li ght Console represents an entirely differ
ent approach to th e problem of spectacular li ghting control, and 
by its means cn e man w ouJ.d be se a t od 111 easy r ea ch of the 200 dim
mer controls, circuit switch e s, colour-ch an ge switches and whatnot. ·. 
What is more, h o c an ope r a.to orw li ghting circuit or a group in 
immedio.te. r e s pon se to Li n th ou gh t s or his in s tructions, written or 
verbal, oxp e c.tud or un ox po ct od. 1i1l.1i s is a chi e ved by g ivmg the 
oper a tor a s in g l e c i rcuit sel e ctor swi tch to ea 0h otag e li ghting 
circ u.it, ~ne n ame of t h e ci r·ou i t b e ing cl ea rl y en.gr•o.ved on the 
switch e s op e r a.tin g l e ver 01., t abl e t. The dil mner l evers, position. 
indicators, full - on sw i tc.h e s, bl a ck out switch e s, ma st e r locking 
devices and co l our filt e r switch e s instead of b e ing repe a ted for 
each li ght i n g c ir •cui t a re r e peated only a few times as group and 
colour ma st e rs. · 

For ev e ry li ghtJng change, great or small, the required 
lighting circuits, be they .one or many, are locked to the master 
controls - op e rated and then unlocked to remain as they are until 
locJ rnd on for further change. The circuit selector switches are 
easy to put on or off - a sweep round with the hand and all are on, 
and so forth. Devices are fitted to move preset combinations of · 
these switches, c ancel them, etc.. --

As th e re is onl y one switch (simply On or Off) per 
lighting circuit, plus a s e t of masters used all the time, the 
console desk is ve ry compact and th e state of the controls clearly 
shown to th e op e r a tor. W:i. th ru1.y oth e r system an opel"a tor has to 
reco gnize t he st 11t e of af fa irs by lookin g a t a hundred or more 
dimmer levers, c :\.rcui t sw i"i.,ehe s, e tc. , plu s t he mast e r controls 
which a re ne c(;)sea r y f or s i mu ltane ou s di mme r mc,veme11t and to which 
the indi v idu al cc,nt r ol s ma::;, , er may not, be locl re d a t th a t time. 
With a multi-scen e pi-•e s o t syst em h e h a s an even l arger forest of 
levers to int e r pret by e y e . 

. . A:.{1 expe ri enc od console op 0r a tor quickly learns to 
think of his li ghtin g i ns tinctlv Gly in t e r ms o f th o console con
trols, and con se quentl y op e ration becomes s e cond nature, like 
driving a ca r. Lig htt.i n g is no soon e r thou ght of than it is trans-
lated into f a ct upon th e stage. 

r,IAIN POI NTS OI11 THE LI GHT CONSOLE 

(A) A Single operator se a ted within arm'B reach of the controls 



- 3 -
I (·Contd.) 

for any nu__-rnbe r of lighting circuits and acce .ssories. 

(:.a) Small size, en ab ling it to bo pl o.ced with full view of stage • . 
This, and t he f a ct that th o r ema ind e r of' the apparatus can be 
stowed away un de r t hG st a g8 or in so me other position, often 
means th 3. t ins t oa d of' the now svn tchbo a rd as is usual occupy
ing va lu abl e st a ge sp a ce and requ i ring a n ow p e rch platform, 
the ne w con s ol e a ctu a lly rel ea ses sp a ce for' scenery or other 
stage purposes. 

(C) It is movabl e , and can be fitted with a single flexible cable 
and plug to connect up in two or more positions. 

(D) Duplicat e con s oles in different positions can work the same 
dimme r and r E)l a.y bank. 

(E) Dimme r b ank ne ed not be one unit, but can be split up to fit 
exi s t ing rco ms available, a ll being operated as one from the 
consol o . 

(F) D1Il'Jlners can b e r e si s t ance, transform e r, or any other modern 
A.G. typ o . The l a tt or v1ill dhn any load up to their rated 
watt a ge, L o ~} che ck on a 4-kW mode l is th e same whether 
500 w., 1,000 or 4,0 00 w4 is conn e cted. They a re specially 
suitable for dip plu g s. 

(G) Dilmnc.rs can be driven o.t a ny spo Gd from 3 sees. full travel to 
40 sees. Slov 1or spee ds obtain.able .by inching. 

( H) Dirmners ca n be ins t o.nt aneously stopped and reversed owing to 
l a ck of inortia in th o clutch drive. 

(.I) Dimme rs of diff e rent f ::unili o s (d epa rtm ents) can be driven at 
differ ent or th e sru~1e sp a eds. Foot ped a l spood control is 
as conv eni ent a s, and more responsive th 3.n, a car accelerator·. 
Peda ls a r o b a l a nced to r o:Gmin whe re last pl a ced, and indica
tors sho w th e ir position without looking down. 

( J) The amount of mov e1i1en t and s p eed a pplied to the dimmers can 
be soon on the Llnst or di als. 

(K) The position of any individual dimmers can be road at will on 
tho ma st e r dials. 

(1) Pilot lrunps can bo fitt od over each circuit key to reproduce 
tho st o.t G of th e li ghtin g on the st a ge. Those are of advan-
tage whor0 it may b0 pr e ferr ed to pl a ce the console on a 
prosceniu m pe rch p la tfur m and the view of the stage may be at 
times interrupted by scen e ry. 
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Dimmers of diff e rent colour masters can 
or opposite directJ .on s simultaneously. 
ma.de so th a t d1 Lrr.1ers of th e sru.'le colour 
opposite directions simultaneously,, 
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be driven in the same 
·Provision can be 

master can travel in 

(N) Lighting circuits can be i11!l.,1ed::i.ately switched full on or 
blacked out irresp e ctive of the position of their dimmers. 

(0) The switchin [; can be r:io:nentary or sustained. In the former 
the fl a shjn e ca n be so r e sponsive that the lights can beat 
rhythmicall y to dance i.,1Us ic or a toccata. 

(P) When flWitclu .ng as in (i'T) or (0) above is bej_ng carried out, the 
dim i:1.ers of thos s li ghting circuits and on other li ghting cir
cuits can be moved to t ake up frosh positions, the switching 
( flash :Lng ) bein g operated by th o fin ge rs of one hand while the 
9ther wbr ks t h e d i n:~.rner s , Su .stajnG d switching can be held by 
special lr.0ys , l ea v :i.ng bot h h a nds fr e e. 

(Q) By depr e ss i n g a l\fast e !' K12y cal .led .'HOLD' a s0 cond ope ration 
can b e p rep a l"e d in ad van ce on tlw s ame se t of circuit selector 
switches while th e pr e v i ous co r,ib:1.n s tion is still in use. 

(R) The above (Q) is r ep l a ced on l a r ge r con s oles by sets of push-
buttons und er the mas t or keybo a rd s . The s e can be pre set on a 
miniature swJ.tchb oar d in s id e th e console to move, on and 
off groups of the circuit sel e ctor switches as required. 

(S) The apparatus under (R) above can be 1n.ade fully automatic so 
that the op e r a tor, by pl"ossing a sin g le master button and an 
indivi dua l pr e s e t button caus e s the latter to memorize the 
co1,1bination of circuit sel e ctor switches in use. He requires 
no supplement a ry pl'oset switchboard. 

(T) Depre ss ion of' a circuit s e l e ctor switch beyoad the normal 'On' 
position aga inst a h e avy s p ring a llows th a t circuit to be con
nected solo to the master keyboard without the necessity of 
placing th e rest of th e stop-k eys off, This second touch 
also con r1oc ts the position indication dial to the dim.nor in 
question. 

(U) Depression of a s:i.ng l u foot control push can run all dirnu"1ers 
down or bl a ckout a ll circuits,or both together, without need 
to use mas t e r koybo a i•ds or circuit selector switches. This, 
plus a touch of tho Cancel pu sh ca using all stops to fly I Off', 
enables the whole board to b o cleared to zero in three seconds. 

(V) Any Spotlights, acting ar e a flood s , etc., fitt ed with remote 
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colour filter chang ~ are operated from the same set of circuit 
selector switches as the lighting circuits, by using the black 
keys in each master keyboard. This means that even in the 
unlikely event of all lanterns having colour change, no extra 
space will be taken up at the Console .. 

(W) Console is provided with indirect lighting (with a dirmner) of 
keys, stops and pedals, ample plot desk and sufficient space 
for accessory switches and house telephone. 

(X) All keys and switches arc silent in action. Even when a 
hundred or so are moved simul ta ;1.eously by the combination 
action, rubber buffers dull the sound in approved organ 
fashion. 

(Y) No complicated finger technique simil ar to that of pianist or 
organist is needed. Any reasonable person can easily acquire 
the technique in a week. To ensure that lighting will pro
gress, the console should be in the hands cf an artist (not 
necessarily an engineer) of imagination during rehearsals and 
initial performances. Subsequently a lower-grade deputy, who 
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 dimme'r ways. 
Controls for remote filter change ( 4 colours and 
white) on Acting Area Floods and Front-of· 
House spotlights are also fitted . Console is 
placed in a " loge " in the auditorium and · is 

300fc. 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 a proscenium perch , pilot 
lamps reproducing the state of the stage lighting 
are fitted above the circu it selector keys . These 
keys are grouped to correspond more nearly to 
the colour and independent shafts of orthodox 

boards . 
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Fig. 3 (above) 

Dimmer bank . Motor drive and standby 
motor with four single clutch setter units 
above and dimmer driven by pairs of 
clutches 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 JO amp . contactor switches and the 
circuit fuse are mounted on each dimmer . 
The large contactors on the left hand
dimmers are for the heavy cyclorama 
loads. 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 

II. DES CRIP 'I'IO N OF BASIC CONTROLS .AUID THEIR USE 

At fir s t si ght the Li ght Cons olo seens to differ consid-
e r ably fro m on e inst al l a tion to anoth e r. The r e may be one key-
bo a rd with sone s tr a i gh t ro ws of organ type stop-keys above it, 
or two or mo re keyboards with semi-circular ro ws of stop-k eys 
a1L10st exa ctl y lik e th o ciner.1a organ. The two types are shown in 
Fi gs . 1 and 2, Thon aga in, some tim e s pilot la.raps are fitted above 
each stop-k ey, an d so on . 

Basic a ll y , a ll Li ght Consol0s are the same, and the 
various diff e r oncos a r c gov erne d in f a ct by th e size of installa-
tion and th e position of th e console in the th0atre. The basic 
control f a cilities p rovided by th e con s ole will bG describ ed h e re
in and onc G mas t e r ed any con s ole c an easily b e op e rat ed. 

'I'ho mini r.m.:r.1 unit · o f tho Light Consolo is sho wn in Fig. 5 
and consist s of: 

A. Tho Circuit selector switches (kno wn as 1Stop-keys 1), one 
pe r li ghti n g circuit: between 32 and 44 colour ed 
sw i tcho s . 

B. r,:astsr k eyboard ( kno wn as I t he Manual' ) : 12 colour ed and 
5 bl a ck keys. 

C·. Indicator di a ls: four - whi t e , r ed, blu e and gr ee n. 
D. Spe ed pe d a l m1d indicator: on e only, 
E, Acc e ssori e s: a id s to c ontrol, but not ess ential, 

La r ge r keyboard s and mor e nu m0r ous stop-keys simply mean 
th a t th o li gh tin g installation ·r eq uir 0s r:1ore than 44 di r:u:1ors, 
cons e qu e ntly t he abo ve l o:yout is r e peat ed twice, thr ee tim e s, four 
t imo s , or mor e • 

Each li gh tin g circui t is provided with a dim mer which is 
driven Up or Down b y 1:1oa ns of pairs of clutch es conn e cting it to 
a r.iotor-drivon uni-diI' o ction a l shaft. A switch across th e dilmner 
enab les th e light to be put full on irrespective of its position, 
and one in s e ri es cut s off th e supply ::1.nd bl a ck s out the light. 

In ad dition, a sma l1 aux ili a ry dimmer is provided which 
moves with each di I:m10r and p:r:•ovid e s a position indicating voltage 
at all tim es including . whu n th0 main dD:uno r is disconn e ct ed (i.e, 
blacked out) • 

All those it ems a r c r e pr es ent ed a t the console as a single 
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stop-k sy t o each li ghting circuit and,as Fig. 5 shows,each stop
k ey buars tho n ano of t h e cir cu i t on its op c.,r ati n g t abl e t. These 
k eys a r •.i th o rofor o a lockin g dov ic o to con ne ct th o di.J.-:n:10r, o tc., 
for a rJar ticul a r li ght in g circuit to tho master . Putting down 
a s to p -k oy ha s a sinu l a r Gff oc t to lockin g on o. grand mastEJr dim.iner 
l over t o its shaft and th en ce to its mas t e r whee l. The stop-keys 
are coloured white , red, blue and g r ee n, a nd therefore ev e~ whe n 
they a re arran ge d to a lternate as in Fig. 5 they are th e equiva
lent o f t he four colo u r sha fts of the grand master bo a rd, Fi g . 6. 
The mai_n diffe r ence between th e twu systems is th a t in the console, 
circuits a r e a l ways loc ke d to the master for op era tion inste ad of 
ju s t for group movements . 

1The Console mas t e r does not t ake th e form of reversing 
gearing and a master - v1hee l, but instead a set of t we lve coloured 
keys, three in ea ch cu l our white , red, blue and green~ The five 
black keys a re u se d to distinguish th e centre four, and a lso to 
provide co lour filter ch ange wh e r e l anto1 1 ns a ro so fitt ed. 

Assuming the stage r:1ain switch is on, we can now carry 
out some li ghting op e rations, 

1. TO RAISE LI GHTING ON DTIJUERS 

Put down th e four Sto p-ke ys l abe lled 1Ba tten 1 1 : when the 
fin ge rs a r e r emov ed th o stops re mai n do 1i,n - those lighting cir
cuits a re loc ked on t o the i.iaste r (k e-,ybo.J..rd). Now depress the 
ce:r:i tre . four keys ~f -~he __ keybo~:d ( thc:.1se 

1 
b e t ween th o five blagks) • 

Using Just th e we i gh~ 0r th 0 fingers (2~ oz.) th e key drops /16 
inch until s top pe d =by a spring; heavy touch (12 oz .) will depress 
the key a furt he r O /16 mch, but of this more anon. The two 
touches are kno wn as 11fir s t touch 11 and 11sec ond touch 11

• Anyway, 
using first touch only, t he dim1:1ers of 1 Ba tt en 1' will tr•avel 
slowly u p and the l:Lghts in ea ch of th e· four colours will brighten 
until after 40 sees. full intensity is r ea ch ed. At the sa1:1e tb 11e 
as th e di 2:11:1er s h a ve moved, so a lso hav o th e four indicator di a ls 
until th ey O.rE; a t 10, wh ich r ep r e sents 100% di: :-nner trav e l. 

2. TO SE'.11 DIMivlERS Nr DJ'I1EHiVIEDIATE POSIT IONS 

If only half d ir.1Ir1er pos ition h a s b oe n r e quired, the nands 
could h ave been ronoved fron the k oys as th e di a ls reach ed 5; the 
keys th en tal;:o up th e i r norr .ia l Off p os ition. When th e k eys are 
released, th e dia l s f a ll back t o z e ro but the dimmers remain at 
th e point to whi ch they wore bro u ght . 

To bring the f'o ot li gh t to 50%, ·~a t ton l to 70% an d batt en 
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2 to 100 % in one movGment, the twelve stops are put do wn and 
the dim rrer keys depross ed to first touch, t he n as the dials 
pass 5 and 7, first th e fo otli gh t then Batten 1 stops are 
knocked off (unloc kr,d fro m tho master) with the other hand and 
th e keys finally r olease d and the dials r e se t at 10. To do 
this with separat e colo ur s is even simpler, since it is only 
ne cessary to r emove the fi nger from th e coloured ke y conc erned. 

Someti mes , when bringing in a lar ge nu mber of dimmers, 
the combination to be knocked of f at an interm ediate point 
is r a th er tricky to do in an in s t ant; for this a to e piston 
(button or push) is provided which whil e . depressed stops th e 
drivin g shaft and dials, ther eby allowing the operator as 
much ti rre as he nee ds. 

TO CHANGE SPEED OF DIMMERS. 

The speed at which the dimmers move can be increased 
by d epr ess ing t he speed pedal; a vari e ty of speeds up to 3 
sees, dimmer trav e l can be obtained by this means, The 
pedal (unlike a car accelerator) is bal anced to r emain put 
when · th e foot is removed, Tos pr ess ure increases speed 
heel pre ssu r e de cr eases speed, 

4, TO CHECK LIG HTI NG ON DI MEERS. 

To dim li ghts (i. e . r ever se the dimmers), th e second 
heavy touch already mention e d is used. Thus, if Batten 1 
dimmer is a t 100 % it i s lock ed to the mast er by putting down 
its four stop-k e ys and the centr e manual keys are dep r esse d 
hea vily to se cond touch. The dimmers will now move down
wards, and th e di a ls will tr ave l from 10 to O (i.e. 100% to 
10%), Tho d Ral s actually read th e position of dummy 
dimmers (on e per colour) known as the Se tt e~s . These only 
tr avel th e same dist anc e as an ordinary dimmer and are 
arrang ed to drop b a ck automatically to zoro eve ry time the . 
manual keys are r1e l ease d, Ther efor1e., it is important to 
r e l ease th e manua l keys prop erly a t the end of ea ch movement 
to allow th e setters to r o- se t, 

The r eve rs ed di al r ead in g i s obtained by f ee ding a 
separate indic a tor r e sistanc e on each se tt er, This r es is
tanc e is short circuit ed at th e II off" en d in stea d of the 
II full on" end. Dep ressing th e manual keys to second touch 
do es not r ever so th e dir e ction of so tt er travel and, th e re
fore, th e fing ers must not be pr esse d through from fir s t to 
second touch if th e di al r ea din g is important. 
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5, ,TO FIND DDlfMER POSITION FOR PLOTTING 

Although the b e st guide to the operator as to the state 
of the stage lighting is a glance a t the stage, it will some·
times be necessary to plot dimmer positions for subsequent 
reproduction during a blackout or while the stage is concealed 
by the house t abs or something of the sort. The position of 
any individual dimr:ler can be found by pushing its stop-key to 
second touch against a heavy spring. This disconnects the. 
dials from th e device which measures movement applied to dim..-· · 
mors as a whole and gives a direct reading _ of the uimrner 
pos ition. At th e same time, th e other stops of that colour 
which may b e on are disconnected from the manual keyboard. 
Thus a dimme~ · can be jockeyed into position without having to 
place all . stops at Off, 

Wl1Gn the stop-key is released it returns to first touch ·· 
and the .normal working is restored. 

6. TO MOVE Dil\lMERS UP AND DOWN SIMUL1:):1ANEOUSLY 

Dimmers who se stop-keys are of different colours can 
travel .in opposite directions a t the same time by merely press-"' 
ing one manual key to first touch and anqther to second touch. 
For this r eason not only is the usual magazine and cyclorama 
equipment g iven colour circuit keys but all lighting, even 
where, as in a spot batt en, it is orthodox practice to group 
the dimmers on one sh a ft (known as 1 Independent 1 ). Thus in 
a spot ba tten,No. 1 sp ot will be a White stop-key, No. 2 a Red, 
No. 3 a Blue, No, 4 a Green, No. 5 a White, and so on, Usual
ly it can be made to fall out that spots which have to brighten 
while others dim . are on different colour keys ( though, of , . 
course, their filters may be any colour), Occasionally the 
circumstances are not so obliging and resort has to be made to 
the toe piston called 'Reverse'. · 

Sto p -keys whose dimmers are to travel in the opposite 
direction to others of the same colour are pressed to second 
touch while the foot is on 'Reverse'; other stops a re put down 
normally. The.reafter until the reversed stops are put off 
their dimmers will travel Down on first touch and Up on second 
touch 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 mome~tar

. ~ly putting off all other stops of its .colour. · When it is 
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desired to a void th is , th e foot should be put on the 'Reverse : 
Sust.• toe piston just b efore and during second touching. 

7. TO SWITCH FULL ON INSTANTANEOUSLY 

Fr equently the f as t speed of 3 sees. dinu~er travel is 
not f a st enou gh and t he r ef or e provi s ion is made to mvitch the 
lights on dire ct irrespective of th o dinn;ier. To do this, to 
Batten 1, fo r exampl o, th e four stops are put down and the 
Right hand set of four manual-keys pressed to first touch. 
The lig hts come full on at onc e and remain until either the 
manual-k eys a r c r e leas ed or the stops a r e put off. To keep 
the light s on, th e manua l.,.keys are pressed to second touch and 
the sp ee d pedal put over to Fast. Aft e r 3 sees. (shown by 
the indic a t or dial s ), th e diJ.m,1crs at full on take over in
st ea d of the switch es an d tho 1;ianu a l-keys and stops can be 
r e le a sed, the light r emai ning full on. 

8. TO BLACKOU'I1 LEAVING CIRCUITS DTDEPENDENT ·--·---
For this the proc ed ure is the samo as that for switching · 

full on in the preceding par agraph. The stops are put down 
of the circuits r eq uir ed to blackout, th ereby connecting them 
to the Manual-keys, of which the left hand set of four are 
press ed to first touch for a te mporary blackout, to second 
touch for a permanent by running the dimmers down as well. 
:r.iany blackouts are required to be held fox• a time while the 
dimmers of those circuits are readjusted to give fresh ·· 
int ensities. To do this, a single white stop-key called 
'Blackout Sustainer' ( B.O. Su s t.) is put down. Once the 
ivianual blackout keys are pressed to first touch the circuits 
sel e cted wi ll rema i n blac ke d out irrespective of whether their 
ntops a r e put off o.:r.. th e manual-keys r e leased. Only when the 
B.O.Sust. stop-key is put off ar e th e se lights restored • 

. 9. TO BLACKOUT COr.IPLETELY (_P.EAD BLACKOUT) 

A yellow s to p -key l ab elle d •D.B.0. 1 will blackout 
everythin..B_ irr ospective of t he position of manual-keys and 
stop-k eys until it is put Off . 

This is du plicate d by a to e p iston (foot push), which 
has th e same effect as lo ng as it is dep r esse d to first touch; 
lights a re restor ed when r e leased. If this piston is pushed 
to second touch th en a ll th e di.Lm1ers will be run down as well. 
It is th or efore a us eful d evice to cl ea r th e board at the end 
of a scene. 
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10. TO CHANGE COLOUR :81IL'r ER S ON AUT0 11ATIO SPOTS 

'l'ho co nsole circuits a:ce arrange d to act in the same way 
whether th e olc. sol.onoid ty pe of colour filter ch ang e or the 
new motor driv e v1ith :magnetic gear selection is used, 

Th o stop-keys of any s:;?otligh ts fi tted with this mecha n-
ism a!''3 r.mr}:ed V'.'.1.th a sr.lo.11 circl e . '\JI.Then th ese stop-kc,;ys are 
put dc, ·,n, ri::,t cnJ.~r CLrtJ t;nc dim:~wx •;:1, et c., cG.ri-11.octcd j_j 1, ".Je 
u su~l way to tht1 j irn 11.u.1J l1:r-nbo·,1.l'd but aJ.so tlw colour o:1ange 
me0h F.trii::.m. 'lt10 ch:l.i1 .z;o :io c.f; '(-,,--:i..ed r.y tc1 1.~h~.n:?; th e appropr iate 
bl ack 1~eJ whj_le thG cil •e,'i1:i.t :::; ;~,:p a are c:.c',vr;.,. ~:'h3 l ef b l:o.:, ... d 
bl ac.k g:t vos i!Jhii;o ( Lo, it 0q:ric0Js th e ot11·3.i'.' fj_lters a lready in 
f rcn t O f' ·c' fJ.O" 1 P. r1 ·-1..,' P. 11 ·~ ) ' tl, ' • .L''"' 1 ~L-'·' YI S· ar, ::. 1, ,,,....,., o'~ ·'1..,- ~ rL SC pRr" t n l y ..._ _ -· - "'"- . , .L.I. j _ . ...... ,.....,. v,. , . .1. 1.- , ..t.__,J.J. .L .1 1. ~ v.,.._ 

or in 130n'!Jirn,.tion by touGn:1~1g tno other fom~ black ke;y-s. In 
ch angi.r.g fro ":1 one colou'.'.' t0 n:c1othGI ' th e canc e l must be touched 
first lo trip the p rcviou3 coJ.our P..nd then tho roquirGd key 
touch ed. The a ctual ch ange of filt e r at the lant e rn does not 
t ake pl a ce U1'1 til t h:J f :U t or motor toe piston is pr esse d and 
held for 4 sees. to give the filters time to travel. Thus, 
e ith 3r the .i:ilters can be changed at once or stored to change 
l ate r on by 1:1or,ely touching th e filto1° 0.b.angei to e piston. 
As the co.±_~.m~--ch~_g_o mo2hcill .i sm ( n:o_ tor ty pe ) in the _ __l-_an te r:r: . .s i~ 
not constant:1-y rated, _the i'oot must onlL.E_ e lrnpt on th e CnaEge 
toe piston just long __ enov.gh for the filters to ch ange . 

11. MULTIPLICATION OF BASIC CON'l'ROLS 

So far wo h a vo con sidered controls suitable for an in-
stall a tion of no moro than 44 dim nor ·wayo. 'l'o control up to 
88 di.ri11nor ways the kcyboF.'.-c>d is len g th ened t o include three 
sots of mastG I'S ( i.e. thr ou so tD of 12 t'.cloured k eys an d 5 
bl a cks ), as jn Fig, 8. Thu loft-hand section th en works up 
to 44 dim mers and the r1 g!'1t lln.n.d. anothe r 114 . The centre set 
op er a t e 1;0tJ.1 l oft and ri. 6ht su ct;:.1.ons a t 011co . The same set 
of four dials and th e on e spood ::.'ogul at·c ,r sGrve all sections, 

For up to 132 dirr. 1or vJe.ys th e centr e s o t of lrnys oper
ates it s own soction of 44 ot ops, the t wo out e r oec~5~na being 
coupl ed when r e quir ud by couplor stop~roys to tho centre se t. 
The stop-k ey s will b o carriod in str aig ht rows ov er the manual. 

For u p to 176 dimmot' ways tho1 1 0 wi ll b e two keybo ar ds 
each with two sections loft and r:Lght, th 0 centre socticnn 
op era ting l eft and right together. Means are then provided 
to couple th o two keyboards {S ee Couplers III, 15). In these 
examples the stop-keys are placed on semi-circular trays so 
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that the l a rgo number may b o better accommodated within easy 
a ~n•s roach of th e sea ted op erator. (s ee Fig.l). 

As the number of stop -koys incr eases so it is advisable 
to provide aid s to assist the op erator in their control. 
These devices , kno wn a s Piston action, Cancels and Hold are 
described in III, 16 and 17. 

·when the console J.s situated on a perch on the side of 
the sta ge, a good view thereof may not e x i s t at all times, and 
in this case pilot lam p s reproducing the st a te of the li ghting 
on the st a ge are fitted above the stop-keys. (See III, 10), 



THE STRAND LIGHT CONSOLE (Contd.) 

III. DETAIL DESCRIPTION OF CONTROLS AND O'I.HER GEAR 
assuming an A.C.50 cycle supply of 200 volts 
or over, 

l, BASIC PRINCIPLE OF OPERATION 

2. 

The Console consists of a number of master controls to 
which the dimmers, e tc., of individual lighting circuits can be 
connected, each by a single switch for operation. 

The Light Consolo 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 sinn.lltaneously in rapid 
succession on the instant they are conceived. The Light Console is 
in consequence able to carry out flowing changes continuously dur
ing a whole act without need for any pause while preset controls 
are reset. This "playablen quality is only found in the Strand 
Light Console ( a ll models), and means that it can in addition to 
working the normal lighting for dr ama, opera, ballet, etc., be used 
for solo li ghting recitals (commonly known as 'Colour Nusic 1 ) as an 
entertainment in itself. The inst an taneous operation shows to 
great advantage at rehearsals)l 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 din.n.ner a normally open contactor switch. 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 
each dimmer can be rais ed or lowered at the required speed and it 
can be blacked out or short-circuited at will. The means for 
supplying the necessary energy to the various electro-magnets is 
contained in the console and its relay. This is referred to as 

1the action~and its circuits as 'the action circuits' in distinction 
to the lighting circuits. 

3. STOPS 

The express ion 11 stop", normally applied in organ prac
tice to a row of pipes, ha s been adopted to cover a lighting cir
cuit complete with its dirrnner, full-on contactor, blackout con
tactor, and even ( when fitted) th o remote colour-change filters in 
front of the lant e rns of that circuit. The control which locks a 
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stop to its master is a single switch, which is th erefore known as 
a II stop-koy 11

, a more convonien t flXpre s s ion than II lig,..1'1 t:lng circuit 
dimmer, etc., etc .. , - selector koy 11 

.. 

4. MASTERS 

The expr ession nmaster 11 is t aken from ortl1.odox stage 
switchboard pl"a ctic o wh ore che t erm 'ma st er' is applied to the 
wheel for coll Gct i ve ope r a t i on of dim .. 1:-.ors, or to th e switch for 
collective bl a ckouts.. On th e Ligh t Console, th e t erm 11mas ter 11 is 
applied to th a compl e t e set of ope r a tion control s for a group or 
family of li ghtin g , i.e. keybo ard,. the four indication dials 
associated with it and th e bal anc ed sp eed peda l. 

5. STOP·KEYS (Figs. 1 and 2) 

Those oper a te like an ordin a ry lever switch; when the 
switch is up the stop is 'off', dio conn ected from the ma ster; when 
down the stop is 'on', connected to the ma ster. For convenience 
the switch lever and label are combined, which gives the stop-key 
its distinctive appearance.. It also renders it easy to run the 
hand over or under a number of keys, thus putting a whole group on 
or off at one movement .. 

Every 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 as being distinctive and therefore easily identified; the 
Green key could, of course, control a lighting circuit in which 
there are amber filt e rs. A master is used whether one spotlight 
or nine spotlights are to be dinm1ed. When a stop-key is put 'off', 
then that circuit will be unlock ed from the mas t ers and remain in 
the state to which it wa s last ca lled by the master. 

This constant unloc. ki:i1~ ar 1d :J_ocking to the master key
boards is effortless; th e s top -keys a re easy to op er a te and are 
placed convenient to the hand. A sec und touch aga inst a heavy 
spring is provided to eve ry stop- ke y. If a s to p key is held 
against the spring, then any other stop keys of th a t master which 
may be on are unlocked, to be restor ed as soon as the stop-key is 
returned to first touch. Any stop-key pressed to second · touch 
also gives a reading, on the appropriate master dial, of the posit:im 
of that individual dir~ 1er (III, 9) .. 

The stop-keys are mounted in semi-circular or straight 
rows (if there are 132 stops or less) above the master keyboards. 
These rows are known as 'stop-key sweeps', not as 'keyboards'. 
Generally, tho stop·key colours alternate, but in some instances 
it is more conv enient to allocate the stops to colour rows {particu
larly in a master where magazine equipment predominates). 
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. 6 • l{TIYBOARDS ( J.lfJANUALS) (Figs. 1 and 2) 

There may be one or more keyboards, similar to those 
used for a pi ano or an organ, each of which forms the main 
operating numb e r of a mast er. A keybo a rd is known as a'manual' 
to distinguish it from the pedal portion of the master or other 
keys such a s stop-ko:-s. A manual is subdivided into Left,Right 
and Centra ma st e r gr oups. 1.rho left ma st e r h a s its own group of 
32 to 44 sto p s to control ; th o ri ght ma st e r h a s another such 
group; th e centr e mas ter op e r a t e s the stops of l e ft and . right 
masters simult an e ou s ly. Usu a lly on e so t of indicator dials and 
ono sp oed ped a l i s a ssoci a t ed vvit h e:;a.ch marJ.ua L The group of 
stop-keys ope r a t ed from o. pa r t l cul a r marm.a l se ction t ako their 
name from th a t se ction; for exa mpl e , ttl\Ianu o.1 I Loft", 11Manual I 
Right" ; or for a so cond keybo a rd II Manual II Left 11

, 
11 Manual II 

Right 11
• 

Each manual h a s 36 colour ed keys- and 17 black keys. The 
former, which t e.k e th o pl a ce of t he n ormal whi to org an keys, are 
coloured altern a t e ly Vuhite; Rod , Blu e , an d Gre en. The latter, 
arranged a s three grou p s of fiv e and t wo sin g le keys, are simi-
lar to the sharps on a n organ k eybo o.rd. They serve as landmarks, 
so to speak, en abling t he various groups of keys to be easily 
picked out, and in addition perform the operations described 
under Items 16 and 20. 

AJ.l 36 11 coloured II keys have two distinctive touches: a 
first light touch of 2! oz. causing the key to drop 5/16 inch, 
and a second heavy touch of 12 oz. causing a drop of a further 
3/16 b1ch. These k eys, unlike the stop k eys, alw ays r e turn to 
the 'Off' position as soon a s th e fingers ar e removed. 

The II co loured 11 keys in e ach of th e thr e e keyboard sec-
tions are as follows:-

1 to 4 (lst Touch. Bl a ck out cont a ctor W~ito, Rod, Blue, Green 
(2nd Touch. Run D immc r do wn to 

1 off 1 ( in addition) " " II II 

5 to 8 (1 s t Touc h . Run Di mmer up White II , R~d, Blu e , Green 
( 8nd Touc h . Hun Di unnor down II 11 II 

9 to 12 ( lst Touch. Full on con t a c tor White, Red, Blue, Green 
(2nd Touch. Run ·Dimme r up ( in 

o.dd it ion) " II ll 

Once a Dimraer k oy r oach e s 2nd touch trio co r>P~) :-:pond ing 
Indiontor diul r o f'.dD fr c 1: 10 t0 C i no t oml ;)f O t o 10, 

II 

From this it can be seen dimmers can be moved up and 
down, short-circuited by contactors a cross them and blacked out 
by contactors in series with tho dimmer. These movomonts to 
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affect such circuits n.s u.r e 11lock ed on" by the stop-keys. By 
depressing a whit e colour to first touch and a red the second, 
red circuits can b e r a is ed whil e white are lowered. 

Much of t he li gh ting, such as battens, footlights, cyclo
rama and sta ge pl ug s corr 1esp 0nds to the colour circuits of the 
keyboard; spotliwh t s, a ct i n g ?-rea floods and other circuits usual
ly described as in depend ents'', 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 
spots - Nos. 1, 5 and 9 are white; 2, 6 and 10 are r ed; 3, 7 and 
11 are blue; 4, 8 and 12 are gr een. The colour filters in the 
spots can be set to suit the production required. 

( With a little forethought when setting the spots for a 
particular scene the operator c~n arr ange that spots which on cue 
have to be raised si 111ultan, 3m1sly wibh the dimming of another set 
of spots, belong to diff e r ent colour keys • 

.- 7. REVERSE 

Sometimes, in spit e of car eful planning, spots of the 
same colour keys may ha ve to be r a ised and lowered simultaneously. 
For this purpose a special rev erse toe piston is fitted which, if 
depressed at the same time a s the stop-keys are selected, will 
cause the dimmers of these stops to move in the reverse direction 
to normal until the stop is put off, when it reverts to its usual 
action. This do vice is fitt ed to th e ma s tor group controlling 
the spot batten and s imil ar ind ependent cll'cuits not fed from dip 
plugs. Dimmers whose stop-keys are second touched while the foot 
is on the Reverse pistcn will travGl in the opposite direction 
to normal. As soon a s the stop-keys are put off, they revert to 
normal practice. Except for two toe pistons, no additional con
trols are need ed at th e console. One piston is for Reverse and 
the other, Reverse Sustainer to hold reversed stops when the 
second touch temporary cancel is used# (See also II, 6). 

8. PEDALS (SPEED CONTROL) (Figs.land 2) 

There is one speed pedal to each keyboard, balanced to 
stay in any position to which it is put. The pedal gives a 
series of dimmer tr avel speeds 3 sees., 4!, 7, 10, 15, 25 and 40 
sees. Slower speeds are easily obtained by inching at the slow
est shaft speed, (using the motor stop toe piston: See III, 9). 

The ope ration of th ese peda ls is even s:ilnplcr than a car 
accelerator, and lamp indic a tor s immed i at ely above the top key
board give the position of the ped als without the need to look down. 
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Usu all y tb or e i s onG ~poe d ped al to Gach manual, i. e ., 
tb e manual l Gft and r i gh t mas t ers havo t o ope r at e a t th e same 
sp ood, As mos t conso l e s hav o t wo manu al s , ge ne r all y one is 
alloc at od t o t be fl oodi ng c ircuit s such a s b att ens and cyc
lora ma; tb e ot be r to spo t s and a cting ar eas , Wber e th er e 
is only one manua l, t ben t he l Gft and ri ght manu al se ctions 
may be split over t wo spoed poda l s in cert a in in st anc es . 

9. I NDICATOR DIALS, 

As soci at ed with e a ch sing l e sp ee d podal ar e se t s of 
four di a ls mount ed on a dash boa rd be t ween stop swoe ps and 
key- bo ards, 

As alr Gady exp l ain ed (in I I I 1 5), when any st op- ke y is 
he ld to se cond touch a r ead i ng of t he pa rticul ar di mrrior 
position i s g iv en, which c nn th on be plott ed in t he usu a l way, 
At oth er t i mo s th e d i al s auto mati ca lly r eg ist er th e amount of 
moveme nt appli e d to t he di mmor s in ea ch col our group, For 
exampl e , if Ba tt en s 1, 2 , 3 an d 4 ar e so l o ct ed and tb e 
appropriat e whit e key de pr osso d t o fir s t · t ouc h , tb e dimmers 
will be r ais ed and th e di al will r eg i s t Gr succ e s s iv el y Oto 
10, which is full on. It is t hu s poss ibl e to t oll t o wb at 
amount th e di mmer s ar o movod v;bon, for one Peaso n or anot he r, 
( such as se ttin g u p i lJ. a bl a ckout), t ho li ght s th omse lv e s 
cannot be see n, 

Immedi at e ly the fin ge r i s r emoved fro m th e key th e di al 
return s to zero, The d ia l may be bo ld at an int er medi ate 
position if d o sir od by u s i ng a t oe pist on call ed "Motor Stop". 
Suppos e th e di mme r s of sovor al st op s ar o to be brou ght up and 
some of th e so ar o to be l of t a t int er medi at e int en s iti es ; 
th e motor s top may bo u sod at th ose po in ts and t he ha nd s 
r emoved from th e koy s to un l ock t ho r e quir ed stops, t he n , 
r e turn ed to th e koys to continu e movement beyond tb at point, 
The nuod to beg in aga in a t zero is thus obvi at ed. 

When th e manu al keys ar o pr esse d to se cond touch (i, e . 
to t ake di mmor s down) th o di a l noodl o s, provid ed t he y are at 
zero, swin g over t o 10 an d t r ave l downwards t o zero in st ea d 
of up wards t o 10. 

10. PILOT LAN.[PS (Fi g , 2 ) . 

A lo w-v olt ag e l amp can be f i tte d abov e ea ch Ptop- key 
t o r epe at the s t a t o of tbo li gh tj_ng on st age . Wher e th e 
con sol e is situ a t ed i n t bo auditoriu m in such a po S1ition a s 
to giv e the ope rator a good vi ew of th e stag e J this devic e is 
unn o co ssary, On th e oth or bnnd, with a s id o-of-th o-st age 
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position, however good, scenery may partly obstruct the opera
tor's view , and th erefore tho pilot la r.~ps f'orm a ve.l~:i..:.1.ble guide 
as to wha·b may be happerdl".!g II ro-:.::.nd th e co:;:,:-i'lor11• Dillim.crs and 
bl a ckbu.ts cause the pilo t lcwl p .-J to bE1bA.,m in the same way as the 
lighting t hey 1•epr•o.so_r1.t. I>Uot :La:rr:.ps a.re ccJ.ourc d t:-> correspond 
with the C:)lou r of th e ir E't.ic1 1-:-"'~;::1:.f . A sot of f cu:;:, simil ar la:::nps 
- white, r od , b]ue, and grer.n - burn at full i,..1tensit:t on the 
dashbo ar d so th a t the st ate of' check of th e circuit pilots may be 
judgedr . 

· .. 11. BLACKOUTS AND SU81T:AINEFS 

By using th e stop-k eys in conjunction with the blackout 
keys on each manual, any combination of c1rcu i ts can be bl a cked 
out while others remain on. Only those circuits whose stop
keys have been selected will bl a ck out. 

The moment the fingers are removed from the blackout-keys, 
or the stop-k ey s are put off, the lights are restored.. A perman
ent blackout can be obt aine d by pr ess ing the manual blackout-keys 
to second touch, wher eupon the di mmers are a lso run down to the 
11off 11 position. Alt e11nativ ely, t he bl acknut keys can, in effect, 
be held depressed by putting the key Sustainer on. Vv11en this is 
later put 10ff 1 , the lights will be restored at their previous 
in tens it ie s. 

If, however, LUlder cov er of a pa rti a l blackout the dinrrners 
are requir ed to t ake u p fr esh pos itions, then th e Cont a ctor Sus
tainer is u sed. When t his stop key is en, any blackout cont act
ors once op8r a t ed in th e n0r1 no J. 1.1:.: ... y by s t c.p,,ii:l..'lYS aEd mo.:mw.ls are 
held out dir ect and wi ll not r0i . .i , i' 'n un tl l 'I.he Uont acto r 8tist a iner 
is put off. Thio d3vlce fr·ce.s t l'Jo rm~.u a l~k fJys and stop ... keys for 
oth ei• jobs, such o.s furthe:P pa1•tla l bl ack,)uts , or for di1~11ner 
movement of th e stops bl o.ok od out, or of oth er stops in that 
master group. 

:.::a.2. DEAD BLACKOUT (D .B rO.) 

Althou gh, by putting all stops on, coupling the manuals 
(See III, 15) and op er at ing the bl a ckout manuaJ.-keys a dead 
bl a ckout may b e obt a in ed, a more direct method is required for 
such a common the a tre cue. Therefore, a set of Dead Bl ackout 
(D.B.O.) stoP-keys is provided - one to each manual division, 
Where th ere are more th an four such divisions, th ey in t he ir 
turn are mastered to a single stopukey, These stop-keys are 
placed in a prominent position and coloured yellow. When put 
10n 1 the lights are blacked out irrespective of manual~key and 
stop..key position; their overriding power is absolute. They do 
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not, however, canc e l any parti a l bl ackouts, e tc., held by sus
ta i ners: th ese remain un touch ed. Thus u s cene may open from a 
dead bl a ckout to a parti al bl ackout, which is l a t er removed when 
the Cont a ctor Sus t a in er is put off. 

FULL ONS AND FLAREI NG 

Fl as hin g to bl a ckout may t ak e pl a ce on any gr oup of stops 
11on 11 by fl a shin g the manu a l bl a ckout-keys to f ir st touch without 
the key sust a iners (S ee III, 11). Such fl as hing can be as rapid 
as des ir ed: a mer e l i gi.1tnin g f l i cke r or a rhythmic jazz beat. 
The intensity of th e fl ash can b e r egulat ed s imultaneously by 
working the di mmers u p and down. 

Flashin g or switchi ng f'nl J. on suddenl y can also take 
place ev ~n i f t he d llnmer i s 10ff 1 , t ne Full On keys be ing used 
for this purpose. If such swi tch:Lng is requir ed to be held, then 
eith er th e keys can b e dcp r esced to se cond touch to run the dim
mers up in par a ll e l to th e Full On cont ac t or s , or the key sustain
er can be u sed to hold in t ho contac tor s aft er th e fin gers are 
removed from th e manu a l. These conta ctor s will then fall out 
when either the sust a iner or the s tops ar e put off. 

Toe pistons duplic a te th o ke y su s t a in er stop-k ey s, since 
the foot often may be more conv enient for short-t e rm sustaining. 

t 
\14. CALL 

A s in gl e yello w s top- key may be pr ovi ded to su r.ta in a 
full-up combin a t i on of li gh ti ng s1J.it ab l e f'or the t hel'ltre i n ques
tion. Ln. a var ie ty or r evuo t h0z 1.tre , th i s mie;ht br ing i n the 
white and r ed ba tt ens and foo tl :'igbt, aleo put the c i r cl e spots 
full on at th e sarne t ime as r•emo,t.Lng t h8ir uo:Lour fil t ers. When 
the key is put 1 0ff 1 , th e li gh ting r ever ts i rim,.0d ia t e ly to any 
effect se t up pr eviousl y or se t up durin g t he 'c a ll'. · Even in a 
straight th eatre suc h a devic e may b e u se ful, be in g set to give 
white ba tt ens or something of th e sort b e tween acts, or at rehear
sals when mor e li ght th an ba tt en pilots is r equirod. 

'J.5. COUPLERS 

The f act th a t the centr e se t of manua l- ke ys opei->a tes the 
left and ri ght sets r end e rs a coupl er l oft to ri ght unne cess ary. 
The following .coupl ers ar e t he r efor e provid ed to a two-manual 
console:-
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Le ft to 
R o l-it \l J.g __ 
Righ t II 

Loft II 

Man. I 
11 I 
II 

II 
I 
I 

Lof t 
Ric;h i; 
LG .f ·[; 
Right. 

,.IJ. (Oont ;;iii ) 

Where th ere are three or four m8.nuals, the compl ement of cou n
lers is somc~hat different: sepa~ate couplers (e. g ., II Left.to 
I Left) are no lons:_:;or r e'l uir ed, s i.ncG on a vory lar e;e ins talla
tion of 216 W3).7S or 1uore, f:1.r.1iliec of equipment such as 11sp ots" 
tend to occupy a who l G nanual r!lth ur th an a 11::2:-.1.ual division. 

A set of cou p ler.:: for a thr e e-ma1 ... ua l job would be:
Man. I to II 

III to II 
I .il to I 

Spoed-podals I ~nd Ii to Ped a l III. 

A coupler is provided for t-:he speed pAdals in this in-
stance. '11vvo pedals ( ·cwo-1itanu:-.1l console ) ca n bo op er ate d to- . 
gether by pl o.c iF g a foot o v:-r• bo lh ~ whore there are thr ee or 
more, a coupler is reqair ed ~ 

Coupl e rs are a ll- embr..-1.cing : tho colour ed lrnys and colour 
filter black not os and even tho suotainers being affe cted; thus, 
if Manua l II is coupled to Manua l I _, then any .sustai1ling of the 
latter will affect th e f'oi1me11

, On the oth e r han d, c0uplers 
only work in one direction; in tho inst&:rrne cited nbov e playing 
on Manual I will oper a te both i:1iannals, but playing ll'.Lanual II 
will ha vo no of f e et on Manual I, nor would the former oustain 
( assuming Manual I Kuy sustainers are on) unl ess pJ.ayr!d, from 

-Manual I, This is ver y- corrven.lont: fo 1° examp le, it :ls possible 
to cou ple all manv.a ls a nd 0 ,H'1'y ou.t a gcn8J.'a l col OLU' r~1.:lange 
using one hand whilo the oth or pnt s :l11. (say) come r ap id flash
ing over some of these c ir0u.i t.s on th e oth e r• n:anual o 

When there are more th an 88 stops, but not suf ficient 
(abov e 132) to juotify a second manual! the cG11.t:re Get of keys 
will be used as an independent mr-inual ma :-3ter, instead of as a 
master sot of keys working left and right divj.sions. In this 
case, couplers are fitted: 11Loft to Centro 11 an d 11Right to . · 
Centre 11

• 

In al~ .siz os of Light Co~sol os J?:O 1na ttor what ot_hor 
COE.J?l:Jrs a::-e fl 'C'?_~c.~d it is e.J.ways possil:_J.0 ~ 'I.'? cos11 0 the 
job that _§.~ .. righti n 6 Gan be cp o r a t ed with -one h and from a 
singl 0 :mam:al divjsj,on; for 8X3mp-le, "pJ.:'08Slff ' O Ol'l fou.I' ad jacent 
keys only will, when coupled, op e rate all the di:m.mers. 
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16.PISTOL ACTION (Stop - koy pr>osent nnd c an ce l s ) by Switc :iboard. 

All stop- keys contr0 l l in c :1..igb tiri.g- -st'.)p3 ( 809 3 ) aro 
fitt od witb pairs of ol '1ctr'J-n1;1.gnots r.o cR1:se them to move 11on 11 

or 11off 11
• Thi s doos n'Jt a~J1J~-Y to E;·!~q,-kcys c-t1tsido th is 

definition; for oxo.~11[1l G ; D,B.O I s ) Kciy Su.::d;ai nors, Couplers , 
etc. Tho piston Go~ion i 8 pu~oly an ~ i~ to t ho rnJv~ment of 
larg e !1UP.1bC11 S O:' 81'.0pG :'On 11 O!' ii C;ff 11 j ... 0-UGJ Of C011I'RG: SUCh 
stops cr..n u l'1i u.J~ "'i..:o op0I'a.tod by bu.nd . 

Unde P onclJ wZ...{1u.al l10y l;uu:fd a 1•0 two soco of butbc·ns ·kn own 
as II thu mb" ri 3 t ons ; th 9 J.3f t - h8.nd sot contra llin g the stops 
of th e l e ft-h und divi si 0n ) an d tho ri ght - hnnd sot those of the 
right - hand division. 1f a~y piston i s ~ro s sed to se cond touch 
against a heavy spri ng , th en th e correspo ;iding piston a t the 
opposite end of the manua 'J_ w.i 11 bo oporntod , in e ff oct. 

A sori es of r:1ini at11r/J t· 1'.1c.-wA.y and off ewitC"\hes ar e 
provided on a pr o se t swl tcl Jbuar-d in s id J th e b a ck of t ile 
console desk , Thero i .R a 001-:rl ot e cot 0f th ese corr es ponding 
to each stop-k ey. Ea cli 1:1et ~011t;nins a switch for ea ch piston; 
f or exa mpl e , savo n pi s to ~s ) t wo gon1 rals ~nd a cRncol would 
require 10 switc hes . General ~istons affsu t a ll masters , 
i.e., all lighting stop - koyc , 8i ~2lt unoo~s ly; t~e cnnco ls are 
permanently se t to 110ff 11 ancl r•Po operated by a bl a ck koy to 
ea ch maste r. 

The number of piJtons pr'Jvidod C.OjJ8;;.::1s on t} rn sizo of the 
job, but on an ave r E-.e;o ,:;J1e1:'e nr;e 8 pistonr µ0r Man1.1al Master, 
and two genera l s (d uvlico.cGc. 'uy ·~oo p:t::;·~rJn). 

Us in g tho pro8e t swi~chbo u~d any co~binat i ons of st ops 
can be sa t to mc7e on or off ; anrt by putting swi tc hes in th e 
centl" e pos iti on SO:tr'9 stops can bo se t noutra l _ and · ·bo 
un aff e ct ed by a pi ston . 

Exc op t whore stops ar e sot neu tr a l, as ju st doscr ib ed, 
th e e ff e ct of a pi ston is to subst itut e its combinatiun of 
stops for t hose in us o - it i s subtractiv e . If the foot is 
plac ed on PISTON ADD to o piston while a p i ston is dep r esse d 
th en that combin a tion will bo added to t hose stopo nlPoa.dy 
on. REVERSE SUST., must bo ho ld do ~n be f or ~ and during FiST ON 
ADD if ur ever se d 11 stops ar e not to be tri ppe d. 

The piston ac ti on , cbntrollin g a s it does th e stop -k eys 
only, will not eff e ct any change in t ho li ghting unl ess oithor 
the blac k- out or fu ll on manu al koys aro .su st a in ed. If tbis 
condition is fulfilled th en dwitch in g or di rnner prosot of 
the lighting is pos sib l o a t th e touch of one button; 10 such 
changes being pos sible. 
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17 .PISTON ACTION BY AUTOMJ~TIC PRESETTER REIAY. ---------------------------------
An automatic relay can be fitted to function in the 

same way as · the preset switchboard in 16 above, but without 
the operator having to leave his seet. 

Pistons are set as follows:- First the stop-keys are 
placed in the positions required, and the master "Pre setter" 
thumb piston is depressed and held, followed by the required 
piston; then both are released, the presetter last. There-
after, whenever the piston is used the stops will take up that 
arrangement moving 11on 11 8nd iloff" as required. 

A II neutral" se tter toe piston, where by some stops can 
be set to be out of action in re gard to a piston is also 
provided. The uses of this device ore less obvious than the 
normal setter but it is sometimes convenient to be able to 
make an addition to, rather than a substitution for, an 
existing formation of stops. 

The stops required to remain neutral must be put down 
first followed by depression of the Neutral toe piston, Setter 
thumb piston and the manual piston required. These are 
released in the following order:- Neutral toe piston, manual 
piston and setter. This last need not be · released until the 
setting of the remBinder 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 '1off" and the gr e ens 11on 11 , 

procedure in setting Piston lJo. 1., is as follows:-

Put down: 
Depress: 

Release: 

Put down: 
Depress: 

Release: 

Depr e ss: 

Put Off: 

Red stop-1:eys. 
iJeutrul toe piston. 
Setter piston. 
Pi s ton No . 1 . 
Neutral toe piston. 
Piston No. 1. 
[,ott e r Piston. 
Gr e en stop-k eys. 
Setter piston. 
Piston No. 1. 
Pi s t on lJ o . 1 • 
Se tter piston. 
Neutral setter piston again for a moment 

and relense. 
Red and Green Stops. 
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Subooquontly, Ur), 1. piston will, when- presrJed 11ove 
G1'eon stop keys ot:J., Whitt: nnd Blue off nnd rmve no e ff e et · 
ou the Reds whether they are on or off, 

!Jout!'al set·ting if.1 ubviously r:i.ore coo.plio ated the n 
normal On. arid CJJ'f :-rnt,ti.ng, but it is only :required ocoasionn lly, 
r::iost se'f'ti.ng to.k.1.ng the nDrwal form. 

18. HOb.£ (sub stitute for Piston A.ct:i.on in S1~all Consol es ) 

Piston action is not provided in small ConsoJ.e s because 
the f ewer nunber of stops (up to 88) does not warr ant the 
exp enditure of t wo me gne ts per stop.,key and the swi tchbo a rd or 
presett e r rel ay on wln ch the combina tions are set. Stop ... keys 
are 1n th er.1.selv es far eo.sior to control th o.n a similar series 
of switch es, however small. 'rhe hand can b e run over or under 
th e keys of a department, the1 1 eby putting on, or cancelling, 
l arge numbers in one movement. A key can be flicked on with 
one fing er whi le its nei ghbours are flicked off. Also, the 
stop-key second touch allows the oper ato r to single out a dim
mer for moveinent without the ne ce ssi ty of cancelling a ll the 
stops of th at colour in th e riianua l division. Nevertheless, 
there are occ as ions when an awltward change from one l arge com
bin ation of stops to an other is required, and to overcome this 
tho device I HOLD' is used. 

When the stop-key lab e lled 'HOIJ)' is 11off 11
, the stop

keys take effect norm ally. However, when 'HOLD' is 11on 11
, then 

the combination of stops selected at th e moment is hold at the 
relay for use. During this time a new combin a tion may be set 
up on the stop-keys, but this will not take effect until 'HOLD' 
is put 11off 11

; whe reupon the hold combination will irnmodiately 
be repl a ced by the n ew ono . 

The absence of pairs of magnets to each stop-key effects 
considerabl e r eduction in consol e weight, and in consequence 
the Console is easily ca rried by two men. 

19.TOE PISTOITS (Motor• Stop, General DL-:1, D.B.O., otc.) 

Large push-button s , known as "toe pistonsn, are fitted, 
many of which moroly duplic a.to thumb pistons and controls 
already doscribod. 

The usual complem en t of toe pistons includes:-
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Motor stop (S ee III, 9) 
Key Sust Q1ners (S ee III, 11) 
General Pistons (S ee III, 16) 

III (Contd .. ) 

Dim and Gonoral Dim ( runs dinune rs selected by stops 
down a t first touch; an d every
thing, selected or not, at 
second) 

D.B.O. (Blacksout ovorything, selected or not, at 
first touch, and also runs all 
dimmers down at s ocond) 

i1Settor 11 
( for stop ... key pr•eset) (See 17). 

When specified, th oro may be in addition Reve rse and 
Reverse Sustainers (See III, 7); also Filter Change (See III, 20) • 

. 20.COLOUR FILTER CHANGE 

Where the lant e rns of a lighting circuit (such as circle 
spots) are fitted with r emot e colour-ch ang e mechanism, whether 
solenoid-operated or motor-driven, the circuit stop-1::ey connects 
this mechanism to the manua l division. Each manual division 
has five black notes, which if doprossed with a heavy, deep 
touch will set th e cil 1 cuit to bring in filters A, B, c, D ( or a 
combination of th ese ) or 11no filter 11 in any lant e rns of the 
circuits whose stop-keys a re 11on 11

, The foot may simultaneously 
be placed on the filt er ch ange to e piston, whereupon the filters 
will move into the required position. This system has many 
advanta~es and actually enables the filters to be, so to speak, 
11played , and except for th e sets of five bl a ck notes on the 
manua ls requires no further switches. Elaborate changes of 
filters can b e prepared in advance while th ere is a lull in 
other activities to be brou ght in later by a single foot pressure 
when the hands may be Ot;cupi ed with dir.nner work. 

For rapid work, the stop-key pistons are available, and 
in fact under this system all the stage lighting circuits could 
be fj_ttod ·with remote colour chang e mechanism without inconven
ience to the operator. 

As the remote colour-chang e mechanism (motor type) at 
the lantern is not cons tantly rated, the foot should only be 
kept on the f 11 tor ch a:n o is ton :ust lon enou h to car·r out 
one change at a time 4 to 10 se es • 

. J , 21.SA.FETY DEVICES 

It will be apparent that in many instances there are 
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va rious ways of ca rry:L~g out a p articul a r op e r ati on. Inevitably 
thi s may l oad t o n st a to of conflict, ospo cially in th e early 
st ages of an op er a tor's tr aining. :B'or inst G.nce, while the foot 
is on II gener a l diL111 running al l th e dJ.m:mers down, the h an d may 
be on the manu a ls 11 uiming a ll d immers u p . Or again , the full-on 
keys may be sust a in ed at th e s ame t ime as the ul ackout--t:eys or · 
D.B~O. All such conflicts are pr ovide d for in the console mech-
anism and in ea ch case a ce rt a in m.0•10;:'-en t h a s priority . T'l:J.us, 
an opera tor tryin g to send a ll th e d:.i..i.nr-;').Grs up at the sai71e time 
as sending the 1:1 down, will find the l A.tt e r action t ake fr-e c edence: 
the motor will not s t a ll, n ei t he r w~ll tho sp r ockets shea r nor 
the ch a in-dl'•ive br e ak • 

. 22,ACCESSORY LIGHTI NG CIRCUITS 

House Lights: These may b e op e r a t ed from. a n orthodox 
motor-driven diiurner to work in th o usu al way fron push-buttons 
in va rious situations,including tho console. A cheape r a lterna-
tive, oft en u sod on small Cons ole s, is to fit a clutch-driv en 
dir..line r on th e c onso le d :IJ::mwr banlr, which i s th en op e r a t ed 'by a 
pa 1.r of stop-koys - 11 Hou se Up11

, 
11Hous e Downn - di ::1oct, witho ut 

using tho manu CLls, Thu dii;ur1or can only be work ed fr ·om tho con-
sole J but t he li ghts may be brou g:1:1.t in by a chart - circui ting 
cont a ctor swi tch ed a t va rious salient points, 

Batten Pi lot s: These are b est controll ed from swi tches 
in the Pro:r:1pt c orne r ; su pplementary switch a .:-i ai ·t: .:.H:,171et.ir.ics fitted 
at the con so le to d owse li gh ts a cc ident a ll y l e ft on, and a re 
kno wn as 11Down stage pilots off ii, nup sta go pilo t.J off'li . 

Independe 11t St age Dips: These serve t wo pu:.:1po.:;3s: the 
first bein g the orthodo x duty of f ee din g small l oads .s:L,~h a s 
decorative fitting s; the se cond, to pi"ov:i.de a.nxi li ary r o :Lnts to 
which stage h ands can connect th ei r l anter n s for test ing and 
setting up, without resort t o the con so l e . Switches to black-
out these points are provid ed in the con sole~ 

All the above accessory points shou l d be so wi,.,e d that 
they can re main liv e , even when the consol e is not switche d on, 

Whe r e motor-driv en op tic a l e ffects, such as clouds, are 
included in the stage in stallat i on, provision can be made to 

-control th es e fro m th e console. Rotary selector RWit0~ e s are 
fitt ed in th e ja mbs un de r th e bo tto n row of :::top .:,,, i:e:..2:.5n 
switches oper a te re l ays in the di :r.1.rner r oor.i whi ch cn t cm t res ist
ances inserted bet ween the 165-volt D.C. supply (for sha ft 
motors: see III, 28) and the cloud-effect r.1otors, Five resist-
ance steps are usually sufficient, and a supplementary rheostat 
should be mounted on each effect so that when several are in 
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parallel, their pe rformance can b o matched as far as fractional 
horse power D.C. motors per mit. 

23, 11 SPECIAL EFFECTS11 CONNECTION 

Wher e a 11spocial e ff e ct s 11 point is provi de d, it shoa ld 
b e fitt ed with cont a ct or bla ckout i n a s i L1ilar manner t o tho 
II indopenden t clips ii • Att ontion is n.1"awn to tho ne ed tn eJ J.ow a 
su~f :l.ci~n~ num·~)Ur of _d.~T!.,lGl' ways_ at th e 011t 81J .. t, evc-in :1.f ~l~-r;o 
011:.:!:.Y exis G a t t,he consule ·and. a s spa ces on the uinu.i1Eff -Dv.d~. 
A th-ea tre with va 1"i.able re quir emenTs c an beca tei•eci-for6y a 
nianua l divi s ion o f ( sa y ) 40 +, 500- wa tt plus or riilr..us l/3 d.i.J.~1ers 
(See III, 27) t e r r:-lina t in~ in fly rail conn e ci:;ors; backetl, perhaps, 
by 16 4-Kw. variab le lo ad t r ansformers in addition to th e usual 
stage di ps. These wi ll pay for th emse lves in incre~sed efficien
cy at rehear sa ls and t ~~e saved. 

-24.MAIN CABLE ( AND PLUG) 

1ne remote cons ol e desk is conn e ct ed to it s d L~JJn.er bank 
by 100 ft. of multi. core cab l e in a fl exib l e met al l i c hose, 
usually of 1{·11 di ame t er . Lengt h s lon ge r than tln.s can be supplied 
if required. When alternative oper a tin g positions arG required, 
a nrultiway plug i s fitted. The flexible hose a lso contains .the 
low-volta ge D. C. mains to the console. 

25. CONSOLE LI GHTS, PLOT DESK, etc . 

Low;..volt ag e f es toon lamps are conce al ed over stop-keys, 
dials, ped a ls, and in the front ed ge of th e plot desk. These 
lamps a re fed independ ent ly of th e D.C. supply in ord e r to E1void 
voltage fluctuation s when sudden heavy demands a re made by t)J.o 
piston action. The transformer supplying these l amps is t appe d 
so that they may be dirrnned in da rk scenes. A 5-2mp., 3-pin A.O. 
point should be inst a ll ed adjacent to ea ch con so l e pus:i.tion . 
This point provides a supply for an ins pe ction l amp and so ldering 
iron when inst a ll a tion, r.iain t en anc e and cl ea n i ng are un :.ort altGn. 
The point would norm a lly feed the console li ghts tr ansf or mer. 

· (The consol e is constructed of polish ed birch, and 
a stool or bench is provided.) 

'. ,· 26. LAYOUT OF DI MMER BANK. AND ASSOCIATE GEAR. 

The wiring fro m con s ole desk t e rmin a t es a t the main 
relay in th e dimmer room. To this relay is brought th e principal 
positive supply from th e 15-volt rectifi e r; 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 d:i.ramer bank, 
no switches or fuses b eing inserted ther•e in. 

The main re l ay cro ss connects the electrical impulses 
received from the stops and manuals and at the same tim e p .i"O
vides the he&vJDr curr en t needed by the magnetic eq uip ment on the 
dir nrr1e1"' bank. The relay is connected by m:.:i..lticore made .. up ca.ble 
to th e dimmer bank and -co t he auxiliary r oJ.ay :~.n v1bJ.ch :;l11J 

bl ackout cont actors sustainer relays, reverse relays an..::-, t;ul our 
filt e r relays aro housed. 

Both relays are provided with covers,and a ll low-voltage 
connections arc brought to l ab e ll ed test-boards where th o ir.i.div
idual pieces of apparatus have their intern a l conn oction o so l-
dered to tho external cabl es . Thero arc the following tost-
boards :- --

A. inside t he console desk 
B • ilia h 1 re 1 o..y inco ming 
C. Kain relay outgoing 
D. on dimmer bank ( one to each dim mer bank if not 

in one unit) 
E. Auxiliary relay. 

All low-voltage relay contacts a re silver and all conn e ctions 
are sold e red.. All electro-magnets are shunted by condensers 
or wcund with anti-spark windings. 

27 .DH'ffiIER BANK (Figs. 3 and 4) 

This may be ore cted in one unit or in several un1'L~ '::l in 
the samo roo m, or· e ven in different rooms, Generally it ie 
pref e r ab le that the bank is not split bGlow tho number of dil:i
mers controll ed from onG manual keyboard, approximatGly 72 
(maximm11 possible is 88). In ex ception a l c ircur.rntancos a manu-
al division of roughly 36 (1:iaxim um 44) dinners :r:1ay be built 
separ a tely. A di mmer b ank for 72 di.J.nmers of not morG than 5 Kw. 
per way is 15'0 11 x 3'6 11 doo p x 7'2 11 high app ro xir.ntoly. Access 
is required to front and b a ck and a t le ast one end. 

A dir.1t:10r b ank is usually arranged with four tiers of 
dirmners; ea ch ti e r corrosponding to one of tho four colours -
white, rod, blu G and gr oon . All shafts arc chain coupl ed to
gether and driv en by a goo.rod ri1otor unit in tho contro of ample 
power to st a rt when lo aded with a ll dimnors at a ll spoods, 
Cl on r anc o · is a llo wed so thnt th o r:,otor> rimy bo u:::bolt s d :lll d 
;ror.iov od fror.1 t ho bc_nk for i ns:_Jo d-ti o~ . · 
The shafts arc provid ed with self-aligning ball-bearings.. The 



( 

( 

I I 

- 16 -
III (Contd,.) 

motors are vo..rio..bl o sp ood 1 65 volt D.C. units, giving a range 
from 3 secon ds di i:n.mor travel to 40 seconds. Mount ed in the 
centre of tho dimmer bank abov e th e motors a r e the four II setter" 
units whi ch a r e norm a lly coupl ed to th e indicator dial s in the 
console, and which measure th e amount of tr a ve l imparted to 
the dimmers of oa ch colour shaft. 

Dimmers aro of th e Typo 'A' Element Suns e t, wi th th e 
resist ance wir e (nick el copper a lloy) wound on formers f or th e 
low or watta ge s and th o Typo 1D t open coil for' the larg er wattages 
which use h ea vi e r gauges of wi r e . The re aro 100 cont a cts 
devot ed to th o resistance stops, the studs a t the full on and 
blac k out ends of tr a ve l bein g a dditional. Di mmers are con-
st an tly r a t ed so th a t th ey may be loft in intormodiato positions 
for any length of ti me . Loa ds of over 5,760 watts (230 volt) 
require two or more d innner unit s gauged to~oth or. Dimme rs can 
be wound for a tol e rance of plus or minus /3, which mea ns, in 
fact, 1,000/2,000 wa tt or 2.,000/4,000 wa tt, an d so on. 

Mount ed on en.eh dim.ma r is o. small lo w-volt age rheostat 
which moves with th o di1111:ior arm and always r ema ins liv o . This 
rheostat is introduc ed i n to o.. Wheatstone bridge circuit and en
ables the position of any di mmer to be read on the indico.tor 
dials at th e Consol o , whether the main dim ne r is alive or not. 

When pilot l amps are fitted, then each dLmme r carries 
a small voltage transformer. 

Dimmers a.re driven by pairs of ma gnetic clutches (Fig.3) 
Str and Electric Po. tent, to move "up" or 11down 11 from the uni-
directional sh a ft. Micro limit switches a.re fitt ed a t each end 
of tr a.vel to cut out the clutch automatically. 

The d e sign of th e clutch is such th a t a. dimmer can al
ways be moved by hand withqut the necessity of . going to the 
console. 

Mounted on the b a ck of each dimmer (i. e . th e en d remote 
to the clutch and driving shaft) (Fig. 4) a r e pai rs of contact
ors of a suitable size to control th o load, magne tic blowouts 
being fitted for currents of ov e r 20 amps . Those cont a ctors 
are normally open eloctric n lly closed nnd aro wirod in se ries 
with th e dimmer and in po.r a.ll o l, tho former . b e ing the bl a ckout 
contactor and the l a ttor tho full on. 

The cont a ctors a.r o carried on bak e lite panels which 
also hou se the ph a se fuses; on o to each dirmne r in the co.so of 
single circuits; on o to each dimme r · and additional circuit fuses 
whore there is more than one circuit to a dimmer. The dimmers 
and contactor switches a r c wired in the phase side as required 
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by the L.c.c. and I.E.E. regul a tions, the number of fuses being 
also det orminod by th ose regul a tions. 

sliding type 
Fuses aro of Donn i s /or equivalent pa tterns, arranged 

to lock in position and which cannot therefore be shaken out by 
vib!'a t ion. 

Neutral links for all circuits arc mounted together on 
a panel conveniently sited for the return wires~ in ~ bus-bar 
ch nr.1bor at th o enc'. of '.)O.Ch dimoor bo.nk, F.iro also nro purmel 
conn octors for all li gh ting circuits o.nd tJ::.o r.min t or:r.1inc.ls. All 
contr nctora H.T, connecting takes place in this chamber. 

Variable load A.C. Transformer dinnners are n·ot fitted 
as standard owing to their extra cost. The boat losses of a 
resistance dimmer aro by no moans great enough to justify the 
initi al outlay which the more expensive auto-transfo1,mor dimmer 
requires. It is, however, reconm1ended that some transformer 
dimmers should be installed whore, as in tho case of stage dip 
plugs, the variabl e load factor is important. An auto
tr ansfornwr dimmer will dim to the sarno curv e any load within 
its total rated cap a city. Thus, 250 or 4,000 watts may be 
connected to a 4-Kw. transformer o..nd the dimming curve will be 
the same. 

The transformer dimmer fitted to the Light Consolo is a 
unit with a radi a l cow.mutator wound for an output of 2 Kw, 4 Kw, 
or 6 Kw. 

The clutch drives arc compensated so that whatever 
type of resistance or transformer dimmer is used the result to 
the operator at the Consolo is tho same, speeds and travel 
at the keys and indicator dials being identical. 

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 contuctor. 

Low-voltage action wiring to clutches, limit switches, 
contactor coils and indicator rheostats is rigidly mounted on 
each dimmer frame and brought to a connector block at the clutch 
end. From those blocks a specially made-up cable runs to the 
dimmer bank test-board whore all wires are labelled and where 
the various circuits can be provided with main for testing 
without going to console or rel ay . 

Dimmers can be easily removed and repl aced since their 
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wiring is t ie d out s o that it cann ot be reconn ect ed wron gl y. 
Dimmers a r c provided VJith colour ed ivorine labels giving 'cir .. 
cuit (stop) name and watt age • 

. . . 28. D. C. RECTIFIER 

A thr ee - phase selenium-type metal r e ctifier and tr ans -
for: mor un it (St anda rd Tolophono Company or equiv a l ent) is . 
supplied with a suitable output of 100 amps. or more, dependi ng 
on tha size of th e installation, a t 15-17 volts for th e acti on: 
console, relays, clutch es and contactor coils, A rectifier
only unit provides 165-volt D.C. for the ~ha ft motors and a l so 
for any solenoid-t yp e colour-c hange lantern s . Where the mqin s 
d i ffer from 230-400, a tran sform er is supplied. The rectlfiers 
should be wire d direct throu gh their own switch to the stage 
int ake busb a rs. 

2 9 • DIMMER RO m,IS 

Should be well vent i lated: on l arge installations an 
extract fan brought in by the main sta ge lighting switch is 
desirable. Care should be t ake n that the room is r easonab ly 
soundproof, the principal source of noise being the lar ge r 
wattage contactors. No special tre a tment or soundproofing 
has been required i n any install a tion yet. 

A good washable paL~t to the walls and an anti-du s t 
finish to the floor :is advisable in order to reduce the ar.1cunt 
of cleaning r equired. The door to the room must be kept locked 
to prevent unauthorized access. 

30.TRAI NING OF OPERATOR AND MAINTENANCE 

The theatre's own ope rator may attend at our Works dur
ing th e l as t t wo weeks of construction in ord er to gai n an 
inside knowledge of the apparatus, its t e sting maintenance and 
operation. Our own operator a tt ends during the first mon th 
th e Console is a ctu a lly workin g in the theatre, to operate the . 
li ghting and tr ai n the th ea tre's own ope r a tor. 

Contracts for regular ma inten ance and cleaning of the 
apparatus, also to provide a deputy operator for holid ays can be 
entered upon. 

A complete set of wiring diagr ams, togeth er with a des
cr~ption of th e way the various circuits work, how to work them 
and su gge stions for maint enance and testing are supplied on 
compl e tion of the install a tion. 
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IV.. DESCRIPTION OF CONSOLE AND DIMMER BANK CIRCUITS 
AND THEIR MAINTENANCE 

1. DRAWINGS 
The following drawings and diagrams are required for 

study along with this section:-

Ref. No. 1 General l ayout of apparatus in dimmer room, 
II Nos .. 2A 

and B. D ilTIL1G r bank . 
Ii No. 3 Main relay contact layout. 
Ii II 4 15-volt a ction circuits diagram. 
II II 5 Auxiliary r Gl ay l ayout. 
" ii 6 Colour-ch nngo rol ay layout. 
11 ii 7 Dimmer t ormin a l block (L.V.) 
II Ii 8 Pre setter rel ay and piston circuits. 

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

From the console control point of view, the dirn.1-nGr bank 
may be regarded as consisting of th e following units:-

1. Motor drivo and shafting. 
2. Setter units (durMay dinnners to measure amount of drive). 
3. Dimmer units with operating clutches, contactor 

switch8s, L~dicator resistance and perhaps 
pilot lrunp transfonner. 

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
tifier unit connected throu gh a transformer; output . about 
20 amps. 

compound 
The motor is a / machine and r ogula tion of speed 

is obtained by varying th0 voltage in the arma ture circuit. 
The voltage is obt a ined by switching the armature to va rious 
points on a potentiometer resist ance connected across tho ma ins. 
A set of six or seven contactors a r o fitt ed for this purpose, 
the contactors being electrically interlock ed to prevent more 
than one being closed at a time.. The control circuits from 
the console are shown in Drawing No. 4, centre top. 

4. Tbo r.·otor control, r e lays, contactors, resist an ce s and 
· r octifi or may be mount ed qe a separ at e unit awfly from t bo dimrnor 

bank, Tho soconcl c ont . cts uf' th ,J co1..t2ctor I' '..::Lys ::i.i:·.0 i.::ir•:id 
b ~~k to pilot l e1mr,s o::J. the console to show which sp ood is in us e . 



The rectifier can be switched on or off from the con sole to 
prevent wastage in the form of heat from the potentiom e t er 
resistances. 

4. DRIVE SHAFTING, EIJ.'C. 

The motor drives the Setter units and Dimmer units by 
means of ch ain coupled 1! 11 shafting carried on self-ali gnin g 
ball-bearings, The sh afts are fitted with iron wheels 
opposite each unit to be driv en, the operating arms of th e 
units being connected el e ctro-mR gnetically to these wheels. 
One motor drives one or two masters, i.e. between 32 and 44 
dimmers, or between 64 and 88 dimmers. 

\. 5. SETTER UNIT. 

( 

There are four of these to eac h motor, t hat is one per 
colour. They are dummy dimmer frames driven in one direction 
only by a single electro-magnetic clutch. Movement of the 
setter arm operates two indicator resistances. At the top 
end of trav el a limit switch (Bur gess Mic11 0 Switch) is opened 
and a fj_xed resist ance is inserted into the clutch circuit and 
permits it to slip but retain its position against the limit. 
The setter arm is weighted to return to zero when the clutch 
is switched off. An air cylinder shock-absorber is fitted to 
the arm. 

As there are only single clutches to the setter units 
only two driving whee ls are required, pairs of setters 
sharing wheels. 

The setter is fitted with n 5-way terminal block to 
which the following connections ar e made (from left to 
right):-

1., 2 & 3, 
4. 
5. 

6, DIMMER UNIT.~ 

Indicator resistance. 
Clutch positive. 
Clutch negative. 

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 bru~h arm and a seri es 
of stud contacts; in the latter case by brush and commutator• 
Pairs of electrb-magnetic clutc hes are us ed ~o conn e ct the 
dimmer unit to its driving wheel; a reversed orank or" invert ed 
rack giving the rev ersal of motion from the un.i-dire ction a l 
wheel. For loads of more than 5. 76kW. two or more dimmers ar ·e 
ganged to operate together. For a pair of gange:Jd dimmers it i s 
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suff i c ien t to re pl a ce t he cou n te r we i ght a t th e top end of the 
clutch arm b y another e l e ctr o ma gn et, t he gr ipp i ng power of the 
clu t ch being do ubled . For l a r ge r ga n ge d di mmer s ( tr i p l e or 
quad ru p l e ) cl u tch es a.re dup l i ca ted . The opp osi t o Gnd of the 
d iJrmcr t o t he driving sh a fting is Pcse r 'IIDd f or h igh -v olt age 
l i gh t ing c ircu:Lts, and on u p=1.nel ca rri ed f r om t he d irm11er unit 
f1"ame is th e di :mn10 1• fuse ( and su b fu scs when s iz e of lo ad demands) 
to VJhich th o busb a r co nn e c ti on is na d G; a l s o th e full on con 
t o.ct or and t he bl a ckou t con t a ct or, b oth nor mally op en, e l e ctri
ca l ly cl osed . 1:J:il1e l ow- vo lt u.c;c wi rin g i s b rought to a t e r min a l 
bl ock a t the s h o.f t end of t he dimr:1cr un i t. En.eh dilnnm r h a s 
moun t ed on i t a d own l iui t a::1d an up li mit (Bur ges s Micro 
swit che s); an i ndi ca t or r os i s t an co , an d s ometimes a volt age 
tr an s f or:.-:i.e r to r educ e th e full on mains volts to t won ty .. four 
fo r t h o p i lot l amps. Th o r.1ov1n g clutch :r.w.gnot s a r o conne cted 
by tou gh ru b be r sh ea th ed fl exes. 

The t ermi n a ls on t h e di rnmor unit cormoctor block s a rc 
a s follo ws (Dr awi n g No. 7) :-

No, 1 Down clutc h ne ga tive No. 1 lp clutch n cga. tiv e 
2 Down clutc h pos itive 2 Up clutch pos itiv e 
3) I n dic a t or r e s is t an ce 3 Up l imit SW itch 

& 4) 4) Indi ca t or r esis t ance 5 Up li mi t swit ch & ~) 6 B.O. cont a cto r B.O. Con tactor 
7 Down li mit SW l tc h 7 Con t a c tor comm.on 

(ne ga tive) 
8 Cont a ct or comr:1on( negativ e ) 8 F.O. con ta c tor 
9 F.O. cont a ctor 9 Down li :rai t 

:LO Up clutch po s it i ve 10 Down clutch positive 
11 Up clutch n eg ative 11 Down clutch ne gative 

Above ce n t r e of panel: 
12 J?ilot co1:nnon 
13 Lamp circuit. 

The external connections fro m the dil! nner unit run a s a multi
way made up cable to Test.bo a rd D on the d immer b an!{ fram e . 
He re the circuits will be grouped as vertical rows of staples, 
separate ro ws b e ing allocated to Up clutch, Down clutch, F.O., 
B.O., e tc. 

Pos sible f aults: Th e se 
easily r e ve al ed by in s pe ction. 
qu ently to mak e sur e insul a tion 
clutch whe e l. 

are mechanical and t h e r•e f ore 
Examine clutch fl exes fre -

has not worn through ru bbing on 
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7. IviAIN AC~f.1ION CIRCUITS FROM 00 i.fo01E TO DI Ei\IBR BANK 

The supply for th e s o circuits is obt aine d from a 15.-.17 
metal rectif i el"' and three-ph ase transformer unit in the d:lmr.1e1"' 
ro om. The principal positiv e supply is taken to tho Concole 
De sl[ , 1~ain r elay and Accessory r.olay. A ne ga tive supply is 
al so needed i:.'l these u::iits to supply the rel ay 1:w.gnet return 
co 1:11:1ons.. Tho principal negative supply goes to th e dir. mrn1" 
ban k . 

Thus the var iou s l"o l ayD arc d e vot ed to f eeding positive 
to the individu a l r.m1:91.ets on tha dirmner 'bank, these magnets be
in g cornr:1.oned to a busb a r connec t ed to th e l"octifier negative, 
With one or two sno.11 ex cep tions, all svvitching is in tho posi
tiv e , a f ac t which greatly simplifies testin g and tr a cin g cir
cuits. Fus es a r e limited to a few positive nains, as except 
for major f au lts th ey aro u so less on a supply involving hi gh 
curr en t at such low voltage. 

Po ssib l e faults: If one phase of the thr ee - phase supply 
to th e rectifi er. cut s out, th en the D.C. volts on lo ad will 
drop to about 10, It is possible still to oporato th e con so le 
but use of items der:1anding l a rg e a dditional curre n t, such as the 
consol e preset pistons an d cancels must be avoided .. 

8. CIRCUITS, CONSOLE TO TuiAIN RELAY {Drawing No .. 4, bottom half) 

Tho main relay consists of a unit for each master; thus 
on a s inglo keyboard consol e with three 1,msters th ere will b e 
three units,or on a two ·lrnyboard with four masters there will 
be four units. '11ho units a re mountE;d on a fr• a1:1e o.nd a 1"0 ar-
ranged to swing ·out for a cc oss to the b a ck. Both b a ck and 
front covers a rc complot 8ly r emova bl e in one piec e . 

Ea ch unit consists of a gI'id for med by J."l{)WS of horizon
tal silver cont a ct bo.rs an d v e rtic a l strips of balrnlite, 0ach 
carryin g rows of cont act wi r es as shovm in Dr awing No. 3. The 
b a rs and strip c on t act wires a re ar· r an go d in to four groups, one 
~er col9.ur - whi t e , red, blue, a nd gr ee n. 

9. STOP-BARS 

The horizont a l bars arc fitted with magnets to lift 
the1 .. , but they a r c lifted insufficiently to complet e circuit 
with th o cont a ct wires.. The vertical s trips can b(j pulled down 
by magnets, and when this is done the cont a ct wires are r e leased 
sufficiently to make cont a ct with any horizontal b a rs which are 
lifted. 
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Putting dcwn a stop-key to first touch makes a single 
contact and cnorg:lzos the relay magnet and the horizontal f'i:09-
bar is r a ised. '.I1:hoso bars a rc fed with positive by a sprJ.:1..1.g 
contact at the loft-hand end ( facing th em). 

10 .ro::;y S':CP.IPS 

The marru.al keys pu.11 down the vertical contact strips 
from l oft to ri ght; bl a ckout contactors, full on contactors, up 
clutches and down clutches. 

'.I.1ho manu a l Jrnys of a l':lastor make one wil'•e contact at 
fir3t touch and an additional contact when pushed against the 
spri r.g to second touch. Tl1is suits the second toli.Ch on the 
fu.Ll 011 and blackout keys as th e up clutches and down clutc:i.1os 
are 11dc1.-:~l r o epe c tively ~ Second touch on the dilmner keys hR.s 
to di~co1...:i.1e ct the up clutclies and connect the down. This is 
done by m8.J{ing the down clutch strip at this Main relay break a 
cont ~ct a~ tb e top which takes negative from a fixed bar and 
feeds it l:io the i1ei:;urn s:ide of the up clutch strip magnet. 
Tb.us, as t lle dovm clutch strip descends, the up clutch is auto
matically tripped. 

... • 11. DIAL CHANGE-OVER. 

Ep.ah down clutch strip is fittod with an extrn contact 
co.llsctin g p0 s itivo f1,om u fixod bar nnd fo eding it to tho coil 
of i'chango-ov or r ~l2y (onu par colour) in tho accossopy rolny, 
This rel ay n0~~ ally f oods po s itivo to tho . u p rosist nnc o of the 
sotiior unil~ h1t wbon on.o:r•e;isod it fo ods th '.J ~loi7n.rosist. J.1wo · 
instond. Tho e,hango;.;·c)vo:i:-• urmatur·os o;f thoso 1,ol nys. r o coivo their 
posit:t va mr> tn :t.'.t•()~ n normally rnndo contact' brokon by do ocont of 
tho Ind:l.c uto:r si:;,::.ps ns_ C:Jo scrib od bolovr in IV 12 or f11 or.i n normal:i 
qloSGd · l ·olny Which is oponod by an opon contact mauo by th0 
Indicator· 5 Lr.i.p o - -~ 

The wire contacts of the vertical strips arc connected 
by a nru.ltJ ·JVay made-up c a ble to rows of conn.ection staples on 
'.Post-b oa rd C. Here they arc labelled as Blackout (B.O.), Full 
On (F,O.,), Up clutchoa (Up) and Down clutches (Down). 

12.INDICATO R STRIPS 

When a stop-key at the console is pushed to second 
touch the main is removed froa the remaining stop-lrnys of that 
colour (describP.r tn rr 39 Second · Touch tee1porary ·cancel. This 
means that only the bur of the stop-key depressed wjl1 ot that 
moment be raised in the TYEin re-lay. The ·seoomd. :tc.uoh contact 
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makes a nagno t ( wir•od in pa r a ll e l with the conc el relay) whic h 
R1: lls down a s t ~1 ip c 0n tiain5 .ng cont ~.c ts ~or tho ~in.me::: f O·~ i t j_,):-:: 

i ndJ .c8.t-o..t~11 r0s:u::t a:;ico,s . one of wh::1.Ch wi l l roce:i.vo pos:i.t:i.vo from 
t he J~.J.i~,: d b a r. 'l'n'J sn.r:io strip ·br eaks a cont a ct on a fixf.:'ct. 
po sii;j_vo b a r at tho to p feeding th e indicator r esistan ce of the 
Setter · Ulo:i rv- G & IV 11). All those wires appea r o.s stap les 
on 'lu3t-lioa1"d C. 

i11JJ:on i :1rnro a.re tvio maste rs sh arlng tho sa me set of i'o~r 
inJic ... ~ tor dia.lc ( .tor e :,co.mpl e .• in the cas e of Left and Ri gh t 
mas t ers of onr, mn.'r)UD.1 tl.10 por. j_ ti v e break passe,s 'th1:-01191 a pa:l r 
9.[' eer~GS r.on ta G·i;,'3 in. D. $1ID.Ll.:1l' pOSJ.tion 011 the r;i.[_;!i"t~,hand 
ma.ft tcr bui'ore food:tng · th e getter indic at or res is bane~. Thu.s, 
whLd.':~s:I'.' t: 1e r ig l~t :tand or l oft hand Indicator strip desceJ;.ds, 
t his c ira~it is broken. 

13. SE'T111:ER. f'LIJ'P('B: 

J"r,. P.Ci.d\t:!.:1;-, +:o t he :ri.orma l up and do wn dimmer clutches, 
th o up a~~ ~o~n atri~ s both h a ve an extr a cont a ct r ece iving 
po sitlve f rem a f.i.Ac:d b ar a t the top of the :i·,'.iain rela y . Those 
cont a ct s are wired in pa rallel and supply the single clutch coil 
of th a Setter o f that colour on the dimmer bank. Where t wo 
masters share the same four setters there will be four contacts 
(two up strips and t wo down to each colour) in par a ll e l. 

-. ·~.. 14.KEY SUSTAil{~R BAn 

An add.iti on a l movin g bar is fitt ed to every master unit 
of thi s 1\ia.in rGl ay , opora ted by th e stop-key 11Key Sv.sta~no r 11

• 

Wh8n thi s bar i s 11aised, th e mag11ets of th e strips ju st c'l.es
c ribed r e cei ve c.·urrent fro m a cont a ct made as th e ir str:.;. :r3 
d e c c oi1.d; the mag:nets a re th e ref ore sust a in ed , after t ho manua l
k ey c::>ni;ac t s arc broken, until the 11Key Sustain e r" is put off 
and its bar lo were d .. 

15.COUPLER 

On Le ft and Right master units, which are coupled by 
pl ay in g on th e Centre 1-.ianual-keys, these latter keys merely 
ca rry two sets of contacts - two a t first touch, two at second. 
Howeve r, whe n one keybo a rd is coupled to another, or whe n a 
manual op e rate8 its own set of stops on each of its thr e e 
mast ers , t he n coupl e r me ch anism is fitted. 

Thi s t ~kes the form of extra bars fitted on th e masters 
to whic h the eth e rs a re coupled. When the coupl e r stop~key 
is put down the b a r is raised and any key strip which is 

_J 
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operated will make a contact to this bar and feed positive 
thereby to the corresponding strip magnet of the other mas~er 
unit. 

·: · _. .l6. 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 negatives 
of the reverse strips are fed from a multi-contact b~.ock in the 
Accessory relay energized by the Reverse too piston (See rv 85), 
and the coils enorgisod by positive from contacts in the indicator 

strips. 
•. r, 17 .COLOUR FILTER STRIPS 

' 
On masters where the five colour filter change black keys 

aro practical, there are five extra strips each fitted with a 
set of contacts for each bar whose lantern has, or will have, 
tho necessary mechanism. The black keys only make one contact 
each and have only ono touch, but to prevent accidental contact 
it is made as deep and heavy as a normal second touch key con
tact. Each key operates :one strip. 

When the single preset for stop-keys known as 'Hold' is 
fitted, thon there will be an extra strip to each master unit, 
brought down by the stop .. key labelled •Hold'. This st1.,ip con
nects the positive of' bars which are raised to their own magnet .s 
which are than held. Tho strip also breaks a contact on the 
top fixed nogativo bar and makes another. This latter feeds a 
multi-contact block magnet in the console, the block closes and 
supplies positive to the four cancel blocks {Soo IV 39., ) of 
that master. Thus the stop-keys arc deprived of their main 
after their bar coils aro sustained. The stop-keys onn now be 
rearranged, but this will not take effect until •Hold' is re
leased. Tho breaking negative contact is comrnoned to the four 
indicator strips. Thereforo while 'Hold' is on, the .fact that · 
the cancel blocks,and therefore the indicator strip magnets are 
positively energized will have no effect since the latter are 
deprived of their negative. This circuit is essential to ensure 
that tne Setter dial will not bo tripped and instead several 
indicator resistances recoivo positive at once • 

. , ~) ..19 • TEST-BOARD. A and B 

These form the outgoing connection board from the con
sole (A) and the incoming board for th8 Main relay (B). All 
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wires from or to the console aro to bo found on both those 
boards which aro i don tical in l ayo ut. Evon circuits such as 
tho motor spoods which bypass the Main relay aro to be found 
on those bo a rds. 

20. TEST-BOARD C 

This is tm out going bo 2r d for tho Main rolay an d all 
circuits for th e dimmur bank direct or for the Accessory relay 
or for the Automatic filter change arc to be found hero. Cir
cuits such a s motor sp oods which bypass tho Main relay will be 
found on this bOl'Rrd., a loop cublo having been formed for them 
botwoon test-boards B and c. 

21-POSSIBLE FAULTS (in 8 to 20) 

A.. Dirty contact anywhere in the circuit duo to lack of 
use, These can usually be cleaned by working the 
stops and keys a few times. To obtain better clean
ing at the llfain relay, it is bette1" to raise the 
horizontal bar and pull down the vertical strip to
gether. '11herefore the stop-key and the manual-key 
of the defective circuit should be rocked simultan
eously. 

B _. 

a. 

Incorrect travel of vertical strips of J\iain relay 
preventing e ither breaking or making of circu .its. 

This may be remedied by adjusting the wooden stop
rail at thu top of the relay against which tha strip 
return springs strike when the strip magnets are 
energized. Two wood screws are prov;ided for this 
purpose. 

wires 
Distortion of individual contact /may take place due 
to causes such as ovGrload in F below. This either 
prevents a contact making or pr e vents it br ea king. 

D. The spring contact feeding the stop-bars with main 
may be .making a b ad contact with the bar. 

E, When the silver stop-bars are so pitted (the fact that 
they, are ~ositive ensures that they take up the spark) 
that the w1ro contacts make only poorly, th e bars of 
one colour should bo exchanged with those of another 
colour. This is unlikely to be necessary in less 
than 3 to 5 yoars,if then.. By careful swoppLng and 
reversal of bars eight changes of surface are possi
ble., 
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Tho b a r s a rc sprung into position and can th e refore bo 
ea sily romov od, but mnko sur D 15-volt main is off. 

F. The clutch and cont a ctor magn et coils arc shunt ed by 
cond en se r s to r·oduc u th o spark. If a de fectiv e con-
d0n so r i s giving u.n open circuit e r a short circuit, a 
hoa vy Sfiark will bu pr oduced, and in th e l a tter case 
t he cont a ct w i r o riw.y burn off compl otuly. The relay 
should be e xan1ined, working occasionally to ensure that 
all cont a cts are b1~eaking with II snap' 1 E!)arks. 

22. CIR CUI TS l',iAii\T RE LAY DIRECT 'l'O D TI:il1,IER BANK 

F 1.um the l\Iain relay out going test-board (T est-board C) 
c i rcuits run a s a multi-way made-u p cable to the dimmer bank 
test-board ( Test-bo a rd D on the d :.1.mmer bank) and thence to the 
apparatus conc erned. For example, the Full On contactor wiring 
leaves the contacts of th e full on strip and app ears a s a row of 
staples on 1r e stboard c, then on D, and finally is connected to 
the F.O .. tem.i n al s on each di nn er unit conn.ectio n pan0l. 

The Bl a ckout cont o.cto r s ar e not corm e ct ed dir e ct to the 
test-board D, but mus t pass through t ho Auxiliary r e lay bank. 
This relay b a!'ili: h a s on l y one t es t-board E, but t here ar e ingoing 
and out going staples t h0 r oon. 

Up and down clu ~ches Will a lso pass through this relay 
bank if Reverse is fit to d. 

ThG Auxiliary r e l ay ba1u{ consists of a nULibc r of horizcn
tal wooden bar s to which r.iulti-contact relays are fixed. Access 
is from b a ck and front. The rel ay s h ave various contact 
arrang ene nts and th o layout is a s Drawing No. 5. Thi s i•olay 
ass embly is oft en mounto d on t bo ond of oa ch di nnwr b a nk. In 
this ca ~o t hor o is n o t ost -b onrd E, t hJ s t aplus of that b o~d 
b o ing add od to th e, To st b o~.i-·d D . on 08.ch Bunk. 

23.BLACKOUT AND BLACKOUT SUSTAINJ:i.!R 

The po sitive f ed by the ·contacts of ~ha bl a ckout strip 
in th f; lvia in 1·e l ay must ha ve a re l ay int e rposed to convert the 
norm ally ope n con t a c tors on the dimmer banJ..: to normally closed. 
Each dimmer circuit hc1s a supplementary r e l ay which, when de
energized, foeds positive n a in through its contacts to the 
blackout cont a ctor s on th e dimmer b ank. Tho pos.:i.tive main to 
these relays i s fed throu gh a nor mally closed e l e ctrically 
opened cont a ctor, th e coil of which is fod by the Dead Blackout 
stop-key for that Master at th e console. Pu.tting down the 
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D.B.O. stop-key thus deprives .the blackout contactors of main 
and they fall out irrespective of the position of thoir ·-rolays. 

A doad bl a ckout for all masters is provided by a toe 
piston feeding positive to tho magnet of a multi-contact block 
which, in turn, is connected to each of the hiaster D .B.O. con
tactor coils. 

When t he bl a ckout str lp i s pulled down in the Main relay; 
any stop b a rs which ar e up will feed positiv e to th e ir black
out relay coils. Thi s will 0 pR~ ~h 0. ~ontR0ts f ee ding those 
blackout cont actors, and the result is a partial blackout. As 
the relays ope n , th ey make a sust a iner contact and may be sus
tained out provided the sust a iners arc fed from the multi
contact block closed by tho 11B.Od sustainer 11 stop-key at.the 
console. There is ono of these blocks to each mastor, i.e. to 
each 32 to 44 dimmer ways. 

. .-_," 24 • GENERAL DIM 

A Multi-contact block ( or blocks) is provided to feed 
positive directly to th e down clutches on the dimmer bank. Its 
magnet is energized by the second touch on the D.B.O. toe 
piston and second touch on the Dim toe piston. First touch on 
this latter piston closes a multi-contact block which feeds all 
the Down clutch strips in the mai.11 relay. First touch on this 
piston thus takes down all dimmers whose stops are down and 
second touch all dimmers whether stops are down or not. Tho 
piston also works a nogntivo rolay to trip any Rovorso relays 

hold in,. 
25. 11 REVERSE11 CHANGE-OVER REIAYS 

On Masters fitted with this device the Up and Down 
clutch wires do not run direct from the Main relay strips to the 
dimmer bank; they have to p a.ss through the Auxiliary relay. 

Each d:irrrr;1er circuit has a double pole change-over con
tact block. When the coils of these blocks are energizod, the 
connections from Up and Down main relay strips are reversed, the 
Up going to the Down and th e Down to the Up. A sustainer 
contact is also closed when the contact block is closed. 

El e ctrical procedure is as follows:- Reverse toe piston 
is closed and negative main closes the multi-contact block ·., 
(centre of Drawing No. 4). • This feeds negative main to · the 
Reverse strip magnet in the Main relay and also to close a block 
f eeding positive sustainer main to the Rev0rse relays. .Any 
stop-bar which is up makes no inpression on those relays, but 
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any stop-key which i s second touched while the Reverse piston 
is held will cause the other stop-bars to drop (via temporary 
cancel block in console)and at the same timo feed positive to 
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 nrulti-contact block. This latter provides that if 
another stop is second touched to reverse it, it will not trip 
out the first one due to its bar having descended during the 
temporary cancel. Once the Reverse toe 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 be undesirable when :rncond touching to 
get a dimmer position indication and therefore the sustainer 
block must be brought in when doing this by using the "Reverse 
Sus tainer 11 toe piston • 

. • 26. POSS IBLE FAULTS ( in 22 to 2 5) 

A. Dirty contacts. Clean by working, but adopt the fol
lowing special procedure for Reverse:- Set meter at 
40 sec s-, hold manual dinm1er-key to first touch. Then 
flick stop-key several times from Off to second touch, 
each time depress Reverse toe piston. Repeat with 
dimmer manual-key at second touch, The point being 
that it is essential for the diL'111ler to be in motion for 
the cleaning action to be effective. 

B. Contact distortion in the double pole change-over blocks 
for reverse, check ii' cleaning fails to cure fault. 

c. All relays in the auxiliary bank are mounted on wooden 
bars which may shrink and cause an occasional relay to 
become loose. 

D. General dim relays should be inspected from time to 
time to nake sure that when the armature is raised it 
is clear of all the contact wires • 

. 27. COLOUR FILTER CHANGE . 

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

The colour change mechanisms on the lanterns are alVJays 
grouped the same ·way as th e dimmers. · Lanterns with a single 
dllmner to each will have separate control to each filter change 
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mechanism. Lanterns bunched three to a si;ngle dimmer will have 
their filter mechanis ms similarly bunched. 

There ar e two typos of filter-change r:1echanism (direct 
solenoid and motor with solenoid-operated selection gearing). 
In each syst em th e rel ays are arrang ed to give the console opera
tor the sarao eff ect - bmnedi a te or delayed action, 

~ 28. RELAY CIRCUITS FOR MOTOR 11YPE 

There is a set of five relays which corresponds to the 
stop-bar in th e Main l"'elay. Four of these are 5-runp. relays 
closing a single 165 ... volt n.c. circuit to the gear selection 
coils in the remote lantern. The four relays also have a 15-
volt sustainer contact fed from the fifth relay, a normally 
closed multi-contact block. 

. The coils of the 5-amp. relays run to the four-colour 
strip contacts in the Main relay and the fifth block is ener
gized by the Filter cancel strip in the Main relay. Thus re~ 
lays whoso stop-b ars are up will receive positive main when the 
black keys at the console are depressed,by bringing down the 
corresponding strips, This main will send in the corresponding 
colour relay or relays which is then held until tripped by the 
os.noel strip and block, When the filt er change toe piston 
is depressed, a contactor feeding 230 volts A.O. to the motors 
and 165 volts D.C .. to the sel .-1.ctor coils is closed, thereby 
starting the mo·bors and energizing the selected coils thus car ... 
rying in or out the filters whose gears have been pre-set in 
the way described. 

29. RELAY CIRCUI'l1S FOR SOLENOID TYPE 

This mechanism has been supplanted by the motor type, 
but where lanterns of the old type exist they are controlled 
as follows:-

To each stop bar ther e a~o four 5-a:rnp, relays ffeeding 
165-volt D.C. to the four solenoid coils of each lantern • . 
These rel ays are also fitted with sustainer contacts supplied 
from a normally closod multi-contact block. Corresponding with 
these 5-runp. relays are four presot wire type - nor~~lly open 
relays each feeding 15-volt positive main via a normally open 
coupler switch to the coils of the former relays. The preset 
relays also have sustainer contacts fed from a normally closed 
multi-contact block. 

When th e colour chang e strips at the Main relay are 
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pulled down, positive main is f ed from any bars that are up to 
tho proset relays whi ch go in o.nd a.re sustained. Depr ess ion 
of the .Filter ch an ge t oe pi ston clos es the coupler swi tch and 
feeding the 5-amr. :r•oJ.a:ys wi·tn po s itiv e mai n jn the n ow preset 
combin a tion, at ·cho sumo t:JJ i1G the 3'...t.S taiJ:).O l" block feeding those 
rolays is op 0ned. , t<lms t:d.pp:i.r:ig curt ).'olays not included in the 
now comb iw :i. t ic,n, 

The too pie.ton roloased., tho sustainer comes on once more and 
the coupl e r is opcnaj. 

Wo arc now froe to trip any proset relay usin g th e cancel 
strip and prep a re a frosh com'!::>in.ati~:in . 

30.POSSIBLE FAULTS (in 27 to 29) 

1. The mcch anir:::111 in tho l an t e rn and the leads between it 
and th e relay b Bn.lc should bo su.8pGctod firs ·t. Particularly as 
the g ea r ongag'i.n e; 8ol0nciid 'n d motor arc not constantly rated 
thoy may bo suffering fro :r:i t e:r:iporary overheating through the 
.foot having b ocn kep t on the chEJ.ngo too piston too long. 

2. Dirty cont a cts on th o wire-typo relays in the Colour 
Change b unk,particularly in the circuit for Solenoid-type l an
terns whoro th ore is n. coupler switch and the sustainer blocks 
affect a ll the individual circuit rel ay s • 

• . 31.DIMMER POSITION INDICATIO N CIRCUITS 

These ar e fed from a separate metal rectifier and trans
former in order that the voltmeter dials will rer,1ain unaffected 
by the violent fluctuations of d0mand on the principal 15~volt 
supply. The transforme1• j_s tapp Gd to give various outputs from 
the rectifier of round about 20 volts to suit the installation. 

Ev e ry di.l.JL~er unit and setter unit is fitted with an 
identical va ri ab le resistance ope rated as the clutch arm moves. 
Each of these resistances can b e inserted in a leg of a wheat. 
stone brid ge circuit and th e a1~10unt of deflection of the volt 
meter dial giv es the position of th e clutch and dimmer arm. No 
deflection b e ing 0% or off and full deflection 10, i. e . 100% 
full travel. 

There are four bridges, one por colour, with four dials 
to each mast er. Two 1;1asters may share dials, but thr ee or 
four masters will r equire a second set of bridges and dials. 

The bridge is formed on one side by a fixed 100-obm 
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resistance., and a varia b le 100 ohm; on tbe other side., a 
variable 50 ohm and tho variable resistances to be 1masu r ed ., 
each of which is 48 ohm maxi mum ( see centre of Drawin g 4 ). The 
variable resistances ar•e of the screwdriv er adjustment typ e an d 
can be set to g ive the corr e ct defl e ction of the con s ol e dia~ .s. 
This apparatus is mounted under tbe Main r el ay and must bo l ef t 
as set. 

The positive side of the bridge syst em is commoned onto 
the main positive 15 volt su pply so th a t when a stop-b ar is 
raised it can supply 15 volt to clutches, blackouts, etc.) or 
20 volts to the indicator r es istances. 

As already explained (under 'I NDICATOR STRIPS 1 )., th e 
indicator strip normally connect s indicator positiv e to the 
setter r e sist ance, but when pulled down by 2nd touch t emporary 
cancel this is broken and indicator positive is fed to t he 
dimmer :lndiua tor r es istance whose bar is up. The oth er • si de of 
all the resistanc e s of that colour and master are commoned at 
the dimmer bank and conn e cted to the appropriate volt meter dial 
at the console. The nega tive side of th e brid ge is, of course., 
quite separate from tbe main 15 vo l t nega tiv e . 

32 ,POSSIBLE FAULTS ( in 31) • 

a. The principal fault indic a tion is either a def l ec tion 
left of zero in normal workin g ) i. e • ., when the setter 
resistanc e is in circuit; or a similar defl e ction when 
a stop-k ey is depressed to se cond touch, 
The cur e is contact cleaning by working; in the case of 
an individual circuit by second touching its stop-key) 
and in the case of the setter by second touchin g any 
stop-key. 

b. Working may not be sufficient, due to small curr en t at 
contacts., and r es ort must be made to b ar-cl ea nin g at the 
Main relay (Seo IV 21E), 

c. Violet disturbanc e of nee dl e during travel means 
troubl e on th e resistance or its brush., and insp e ction 
at th e dimmor unit will indicate th e r eas on. 

d. Incorr e ct trav e l of indicator-n oe dle will b e the result 
of unauthoriz ed tamp ering with tb e main bridge r es ist an ces, 
This is lik e ly to be th e r es ult of dust er- and-broom 
cleanin g , 
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33.PILOT LAMP cmCUITS 

These pilot l amps are not th e nor mal ones m :,8d ·,; ;J \.u.,li 
ca t e d ir:nner speed and other odds a nd ends, but a spo e if 1 1. : r;1,) ··.\P 
sometimes fitt ed to repeat tho st a te of the li gh ti ng l:c: -t'1.::.·': 
dll ;uner ci rcuit. 

Th o circuit is show n in Drawing C .. 149 3. A smal1 volt-
age tr ansfor ri113r is fittod to e a ch d i 1nL1e1", and the full JJ.n e 
volt ag e i s r oc:luccd t he r eby to 20 volts. Th e tr· F1n s f-:;J:•r.s.r is 
double VvOttnd ur..d one s id8 of t he s e condary is co rme c.;tod to the 
mair1 15-volt D.C. noe;a t:i.vo. Thu o th er side is run via test-
bo a rds D, C, B o.nd A to 20-volt ( 2 watt) t e lephone indic ato r 
lamp s in tho co nso l e . The other side of th e lru-;ips is connected 
to th o conso l e n e gative busbar .. 

· , 34 . COH.::'.r)L3 CIR.CU ITS FOR ffi ESET MOVEMENT OF STOP-KEYS -~ - ... ______ .. _ ' 

Thi s 1:1.ocb.a nism takes two forms, In both ca sss t:l:c 
stop .. ,key lov oro v1hich lock lighting c:i.rcuit s to th e Eias ~~~.r·.s 9.re 
for med a s a soft iron ar mature and t wo e l e c t ro-na gn e t .s :i."1-Lh:ir'l to 
pull t he l eve r do wn to tho 11on" position or u p to the naff" 
po si tion. 

35. STOP-KEY PRESET BY SVJITCBB9ARD 

In t he Swi t chboar d Systen ( See III, 1 6 ), the o:r. , ,11.cl off 
coils for ea ch stop arc wir ed to t wo mini a tur e busb a r s ~~~ ~ted 
on a plywood panol I For a 36 - way ma ster_ th e r e will be 't :: bu s -
bars on t he pan e l. Ji.t l"igh t angles to t he busbars run r r,vo of 
2-way and off switches , on e r•ow to ea ch prese t piston a 11C1 •iue 
extra for th e can ce l (bl a ck ke .y). The switches in eac:1 :rcw 
obtain n ega tiv e main fro m a muJti - contact block which is clos ed 
on depr essi on of its piston ( pu sh ) in the keyslip un de r the 
manual-k eys . The piston f eeds po s itiv e to th e contact block, 
magnet. When th e piston is not depressed th oro i s neit her main 
on th a t row of switches nor a r c the switches conneet od to f,o ther. 
The switch es in ea ch row can now be sot by h and - '1 e,1111

, ::lif1' 11 or 
11neutr a l 11 (n eith e r magnot on orgizod), and whon a pa rticul a r 
piston is depressed the stop-key a rms will spring 11on 11 and 11off 11 

as prosot. In th o canc e l ro w a ll switches a re set a t 11off 11
• 

The 110n 11 magne ts a t th e Stop-keys a re pormanentJ.~r con
nected to the positive main, but th o 110ff 11 mag nets a rc 0onnocted 
to the positive main vi a th e stop-keys own sw itch can t o.et~ 1ihis 
then -~.c ts a s a limit switch and onsur es th a t on l y mae:n e t s ,,f 
stop-k ey s which a re On are enorgiz ed to pull Off. Tr.•.~ s 2_r··· 
rangoment gr ea tly reduces the current demand ed by cance l pistons 
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which are of necessity sot for all stop magnets.. It also 
h~lps off any slu~gish stop-kcys{since once the qui~k o~os are 
moved Off thorEJ will bo less volta.go drop on tho main.s 1.n tb.o 
main cable. 

General pistons are similar to the manual master pistons 
except th at a multi-contact block in each master group is wired 
to one piston. Sometbnes, as with Left and Right masters cf 
the same manual, pistons make a second contact on heavy second 
touch; this contact is wired to the corresponding pisb .. m a t the 
opposite end of the manual keyboard. 

Black note cancel-keys have a single heavy,'de 8p touch 
equivalent to normal key second touch in order to p1.,evt,nt acci-
dent 2..l use. ( See also Second Touch :.reop0rary Cancel . '.CJ' 39) . 

The Preset switchboard and its multi-contact relays are 
usually placed inside the b a ck of the console, but can be situ
ated in a separate cabinet if access w.ould be d·lfficult. 

Possible faults: (See IV, 38) 

· .. · .,36.STOP-KEY PRESET BY AU~l.10Iv1ATIC RELAY (Drawing Uo. 8.). 

The mechanism for this purpose is situated partly in 
the Console desk itself and partly in the cabinet adjacent 
ther .eto. The 15-vol t supply is .obtained from the bus bars in
side the console which are fed from the 15-volt rectifi Jr ~:.n the 
dimr.1er room. 

The Presetter relay is in four groups on a frru;1e1r u11e to 
each 1\/"ianual division, and is hinged for access back anci f1•0:i::t. 
The main feature is a grid of horizontal and vertical s trips, 
each strip being moved 11on 11 by a magnet and returned by a spring. 
The horizontal strips are one for each stop-key and run alter
nately White, Red, Blue, Groen, from the bottom in th e sc..mo 
order as the console loft to right. Ea.eh strip cons irt s of 
two contact bars riveted together, but insulated from on e 
another. In each strip are 11 groups of three notch o~ . The 
notchss riro in the front bo.r, the back bar and the in suJ.o.tlng 
material respectively. The front bar is connented via a 
spring to the "On11 coil of that stop-key in the console and the 
back bar to the O Offi' coil. The eleven sets of mches corres
ponds to the 10 pistons and the Cancel for that Manual d i vi s ion. 

Negative main is fed from a wire contact which 1li.J.J° 

spring into any one of the three notches. All the wtr r-, c0 n 
tacts for one piston are pulled down by a bakelite str- 5.p ope ra
ted by a magnet below. ThGre are ten of these strips with 
magnets nnd one fixEJd (for the cancel). 
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The horizont a l ba rs can b o pull od over to t he l 0f t L'l'l two 
de gr ees by th oir mo.gnc ts:fi rs tly, a s far o.s t he neutral l a tch, or 
secon d ly when t he neu t ra l l a tch i s d r c.wn - ri gh t over. 

The pu rp ose of t h i s griid mech ani sm i s to cap tu re t h e 
pi s ton wir e cont a ct s in 0 ;10 of t h e t hr 1c10 no t ches, th e r eby 
f eedi ng :nega t i ve to t he i!On11 coil or ;10f.'fii coil of th o st op-k ey 
or i n t he insu l a t ed no tc h to no co il a t a ll, l ea v i ng th e sto p
lcey un affe ct ecL r_L1ho oth e r ond of t he wi r e con t a ct s ar c brou ght 
down on a SE.)r :Lc s of f i xod nc ga ti ve b ar s on th e b a ck of th e re l ay; 
t'h os e cont nct s b e in g pu ll ed do wn t o make by one of c l oven ma g
net s . 

The proc edur e i s a s f ollo ws:- Ea ch st op- ke y f ood s posi
tiv e not onl y to th e ma i ~1 r e l ay in t he dir rr_mor r oom, but a lso to 
its hori zon t a l b a r ;m?-gnot in th e So t t8 r r ol ay; thi s l a tt e r has 
no ef f e ct until th o c:i.rcuit is compl e t e::d by [.\. mul t i - cont a ct block 
whi ch i s cl ose d b y d epr e ssi ng th e Se tter thu mb pis t on ; t hu s 
f eed in g th u ne ce ss a ry nog o.t1ve to th o magne t s . 

At thi s point th o horizont a l sott or b a r s of all stop 
k oys which a rc 11onil a t t ho con sole a re moved ovor to t ho l of t , 
If a pi s ton i s do pr oss od, th en positive will b e f ed to it s p~1:'1-r 
of magnuts ope r a.ting th o front and b a ck cont a ct wire vertic al 
strips. Onl y th e front magne t wi ll op or a t o b ocaus o t he s e tt er 
ha s depriv ed th o r oar magn e t g of t h oir noga tiv o by oponih g t ho 
norm ally cl os ed bl ock and h a s clo sed th o opon one to g iv e nega
tiv e to th e front n12.gn0t s . 

Tho wir e cont a ct s Qro pull ed fr oe of th oir notc hes , and 
when th e pi s to n is r ol o[tso d th o w i r0s w iJ.l sRring i nt o t hG II on 11 

notch es in t he s e bar s wh ose st o1J- ko ys b ei ng on 11 h a ve bGen 
pull ed ovor t o tho kft, 

Aft e r t h o Se tt e r piston i s re l ea sed t h e hor i zon t a l b a rs 
will spr ing b a ck t o th e r i gh t wi t hout d i sl odg in g t he wir es cap
tured in t he On not ches . 

Subseq u ent dep re s s i on of t he p ist on wit hou t t he Se tt er 
pi s to n w:i_ll b rin g do wn t he r ea r vertic a l cont a ct wi r e s tri ps o.nd 
f ee d n ewativ e to th e fr ont wire cont a ct and th onc e v i a t he 110n 11 

or 110f f notc h to t he Stop- ke y On and Off magn8t s . 

. The can ce l has no f r ont magne t, th e wire cont a cts bein g 
pe r mane n tly ca ptur ed by th e Off notch e s. 

If tho Neutr a l t oo piston is depr e ss ed , t he neu t r a l l a tch 
a t th e l e ft end of th e Setter r ol ay i s pull 0d cl ea r and t ho 
Horizont a l bars allowed to tr a ve l furth er over whon t he Se tt er 
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is pressed, th e cont a ct wir es being captured by the insul a ted 
notch., 

'.·. 37 .STOP KEY M.AGlrET COMMONS 

The On magnets at th e s to p-kGys a r e perma nently connected 
to the posj_tive main~ but the 110ff 11 maenets a r c connoctGd t;o tlle 
positiv e via the stop...,koys own switch contact. This then ac ts 
as a lirn:i.t swit ch and ensures that onl y magnets of stop-koys 
which are On aro on!3r0 izod to pull off . This ar•rangomont 
grE:latly r odu cE:ls t ho curron t demand ed by can ce l pistons which of 
nec essi ty a r e sot fol" al l stop magno ts. It also he l ps off any 
sluggish stop-koysJ s inc e onc e the quick on es a.re mov ed Of f 
there will be a l ess volt age drop on the mains in tho main cable., 

The t wo GGnora l pis to ns o.ro sirili l a r to th e oth ers ex cept 
that th e four pah•s of' str•ips ( a pai r in oa ch manu al division) 
ar e pa1•alloled to ono ph:ton . Tho Genera l Canc e l opor a to s a 
four- way bloc k, which in turn f oods ea ch of canc e l strips as 
this is n e cessa~y roavoid a running b e tween one divi s ion a l cancel 
( blacl ..: note) and an oth er . 

38.POSSIB LE FAULTS (in 34 to 38 ) 

A, Dirty cont a ct s , u sua lly t hro ugh l ack of us o , Wor king 
th e key 01' piston several t imes will of t on enable the 
va rious rubbin g cont ac t s in th e circuits to cle an th em
oolves. The dirt l cont a ct s may not on l y bo in the 
direct p iston circuit, bu t may be in th e se cond touch 
t empor a r y canc e l b lock s , s ome of tho s to p-k eys being 
dcprivod of positive conll.Ylon main th ereby , (See IV, 39 ). 

To cl ean or ad ju s t a dirty pi s ton con t a ct it may b o 
necess ar y to r o:r..1ovo t he p i s ton push unit, The units 
aro held in circul ar hol es in thu koy s li p (t he r a il 
unde r th e keys ). The circul a r b ake lit o b a rr e l of tho 
push i8 gr ip ped by a wood s cr ew which passes ve rtic a lly 
thriou c;h t he r a il.. Before the pis ton can be r omovGd tho 
screw mus t be; taken ri gh t out. To do this , t ho t wo 
manual-keys ab ovo th e p i sto n a r o lift ed (by unl at ching 
their s};l"ings and liftin g tho for ward end of th e key 
gentl y up and to wards th e seated ope r ator ) and then the 
felt is tur nod b a ck from th e r a il an d the s cr ew head 
r eve a l ed .. 

In pullin g a r e le ase d piston out of its hol o gen tl e 
methods must bo us ed, oth erwise th e p i s ton wi 11 come 
suddenly and pull the wires off th e back. Sufficient 
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wire is left to allow of the piston being lifted clear 
and seen 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 tight. Alternativ e ly, th e contact on the 
b a ck of the Stop-key may be br eak ing too early to allow 
th e Off coil a ch an ce to pull the armature off. 

c. A wire cont ac t in th e Sott e r relay will sometimes be 
cap tured between two notches through operating the Setter 
piston erra tic a lly. This can only be freed by gently 
pushin g the cont a ct clear with the finger. 

39 .SECOND TOUCH TEMPORARY CANCEL 

This does not mova th e Stop-keys and acts by 
open ing the normally closed mul tl-contac t block f ee ding 
positive in the st op--koys of that colour in that Manual divi!" 
sion. Tho depressed stop-J:.:ey continues to receive main 
b e cause at se cond touch not only is the contact feeding the 
block magnet made but a lso connection to an independent positive 
supply. When the stop-key is no longer depressed to second 
touch, the main block closes again. It follows from this that 
if a piston is oporated while a stop-key is h e ld to second touch 
th o other s of th a t di vi s ion o.l colour group will be unable to 
respond as the necessary positive main to complete the circuit 
will have been remov ed. 

PISTON ADD opens all th ese cancels th Gr eby preventing the 
!'of±:.'.\ coils working. It also makes r el ay s in the Aux iliary 

.. :relay to f Ged positive to thG sette r indicator ro sistances. 
40. 11HOLD" • 

Ono proset substitute fop Stop-key ,P.reset (·See 18) 

41.GENERAL CLEANHTG AND MADJTENANCE 

Dbnmor b ank: This should b e kept clean, as indeed any 
pi e ce of oloctrical machinery should. The actual d~mner units 
will require a bloworj and the roctifien cooling vanes will 
also benefit from this treatment to clear the dust. 

Tho clutch arms must be oiled with lubricating oil 
through the hol Gs provided every month. 

The clutch wheels must be cleaned and fine powdered 
graphite rubb ed in with a rag ovory six months or when ne cessary; 
i.e. when thG dil nmor banJ.{ bocomos rather squeaky as the motor 
turns tho shaft over. Or when di mmer or setter clutches tond 
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to stick to th ei r whoo ls as if onorgizod. 

Examin e shaft boaringsovory 6 months for signs of grease 
leak ag e, and if necess a ry romovo caps and re-gr ease . 

Gre ase chnin drive e very six months, and oil jock ey 
sprockets every weak . 

Test motor-oil level every six months. 

( Low Volt age Action Rel ~zs 2. e tc. 

Don 1 t oiJ. anyvJhoro, o.nd cle o.ning should be by working 
the parts supplomentod by va cuum remov a l of dust from the main 
settlin g surfaces. 

Don't l eave console and rel ay cov er s off, o.nd d on 't 
clean ·with r ag an d brush. 

Don't u se int e rior of' con s ol e or relay cabi ne ts as a 
store for spare pD.rts, oc d screv1s, smo.11 tools, e tc., as those 
hav e a way of tr s.vollin g a cross cont a cts, bu sbo.rs, ail.d.other 
pl aces li ke ly to cause trouble. It is r ecommended th a t these 
various clo sed cabine ts are examined periodically for ve rmin. 
Rats have been known to nest in a noisy organ console, so why 
not in a cosy, silont Li c;ht Console? 

.JMPORT~tIT.!_ WHEN A Lil.NIP WILL NOT LIGHT OR FLICK ERS 1-AL WAYS 
SUSP,ECT AND EYJ1.],UNE THE HIGH VOLTAGE CI RCUITS FIRST . - -THE
Ll \.M~_M{i.Y BE DEFECTIVE OR LOOSE TIJ I ·rs HOLDER: THE FUSE. ]/IAY 
HAVE BLOWN OR B~ NJAKI NG Bli.D CONT1~CT IN 1:T.Q_g.QLD:2;R. - -
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