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Television Studio Lighting Equipment
By K. R. ACKERMAN, R.Se. (Eng.), (Diploma Member,

Sumrnary

'~'l.lC paper Stlll1111aris":-; t lu- present state' of dl>\'(·]OpllH.'l1t Id lighting equiplllcllt for
u.lcvisinn studios in (~rl'at Hritain , wit h particular ft'[('r.(,IH'(' to the st udi», (If th o R.H,(",.
and outlines the rapid prugn'ss wh irh has het'n ma.lr- in rf'c{'nt vc-ars in the mcrhau is.u iou
and Ilcx ih!u ron t rn! of t.h is equipment. This dn'('lopllwnt has'included im pro vrrncn ts ill
mc-cha n ica l handling nf lumina irr-s. t hr- introduction Ilf rr-motr- cuutrolled d inun inu an.l
s\\-itching SYSt(,ll1S, and im provc-mcn ts in studio lum inairr-s t lu-mxc-lvr-s.

TIll' <IilEculties in lighting a tck-visiun production eficctiH'l\' arc outlined and the
paper shows hL"":tl),(,~l\ rlij~i.culti!.'sJ;an,I)~: ;!T\i'llimi:;ec1.\>.\,('(~uijlm('i,.t specificall\' designed
Ior the purpose. Thcj-qnipmcnt used i~ sh(l\\'!T to ha vc ([eH'lojlcd i'ogicalh' 'from that
designed for filllli~lg' aridJor the sfage', but modified to meet the special requirements of
television.

Light sources are discussed and the paper shows that the tungsten lamp remains the
most SUItable for this application, though fluorescent lamps and carbon arcs are used for
special purl'oSl's,

(1) Introduction
I n order to appreciate the basic considera tions

underlying the design of a tele-vision studio lighting
installation it is nr-cc-ssarv to have an understand-
ing of the workiuu-, of a rclovision studio. Fig. I
shows in sketch form a studio and ancillarv areas
with the principal equipment and personnel. The
hub of the comple-x opcration which creates a
studio programllle lies in the production control
room, where t hc producer directs all activities,
flanked In' his sccrct.arv and the vision mixer and
in close contact with his two chief aides the
technical operations manager (or T.O.:\1.) and the
lighting supervisor. lrequent lv in this room will
also he the scenic clesigner and rcprcse ntat ives of
make-up. ward robe and special effects. Pictures
from all the t hrt-r- or four cameras in lISI' will
appear on t he producer's monitors. and he it is
who decides which shall lx- selected and form till'
transmitted picture at a 11\' instant. The principal
feature which characterises tclc vision and IS
shared bv neither theatre nor film production is
the shortage of studio time;st;lClios are seldom
available for mort' than two days for camera
rehearsal, and the whole programme m ustof course
be shot continuously without error, as in a live
programme there can he no retake. Each character
in every shot must he covered hv cameras. bv
sound, ~nd by· lighting, and t lu- alij\lstllll'llts this
entails must in no Way' be apparent to the viewer.
Every set must I", ti t t cd into t lu- our- studio, and
room left for technicians and cqu ipmcn t to

TIll' ~~. is with lilt' Ht-iti sh I~road(,;l~ti[}g Corporallllll. "I'lli'
IU<-lIlIlS('l .j.t ut t his pap"1" \Vd:' I1r:-;1 n-c-c-ivr-d 011 lun.: 1 f. Hl.:;7. and ill

revised /(1l-.1l1 Oil AIl)..!.llst :2n, 1~)S7. TIll' p.uu-r was ·pn·s('II:t·d at n ll}t'('lin,;:
of the Society 11l'IdIII L'llldllll 011Dccvm lwr Ill, 1~1."7.
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ma noeu vre. It IS nut surprising therefore that to
the lav visitor "chaotic" is the first adjective that
cornc-, to mind. (Fig. 2), The discussion that
follows, though ,general 111 nature. contains
examples drawn prirnarilv from H.B.C. practice.
wit h which the author is most familiar,

(1.1) The lighting problem

The design of television st ud io lighting facilities
is im-vitabl v hound up with the problems which
face the lighting artist. whosr: job it is to produce a
satisf\'ing pictorial died III the transmitted
programnl('. I have described him as an artist by
intent. for although he must have a thorough
undcrstandius; of the rec hnicalities of tele vision.
it is his abilit v to arhicvr- in t(,],I11S of light the
producer's ('(lnCl'pt of pictorial efi('ct that is
usua llv t lu- me-asure of his coml'f'\cn('(', and this
pirt orial cli('l'i is a lwa vs dvna mir. changing from
inst.a nt to inst a n t throughout t lu- length of the
production. In the B. H.C. this man. known as t lu-
lighting supcrvisor, is required to have a high
standard of technical knowledge .and to have
gained four to five "ears' practical experience in
t clr-vision before taking up the full responsibilities
of the post.

Evcrv production has a lighting s uporvisor
allocated to it and his work begins in the earlv
planning sta,gl' of the production. when, in consult;-
t ion with the producer, the sccnic designer. and
the technical operations manaucr (in charge of
studio ca nu-ras and associated' cquipment), the
I'rogramnw IW,gins to take shape. HI' attends
outside rohc-arsa ls. wlu-rr- nCl,(,SS;\l'\·. for t hr-
produ('('r and his team must hav« planned pr('cisel\'
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Fig. I.

Fig. 2.

A pictorial sketch showing the personnel and facilities ill a television studio.

Typical scene 011 the studio floor at Riverside Studios.
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not only the dialogue and action of the programme
but all camera angles, layout of scenerv and
lighting. - .

By the time the studio is available the lighting
supervisor is unlikely to have more than about
two hours in which to create the pattern of light
which the programme requires, though for a large
production a night shift mav have been available
to get the luminaires into their approximate
positions. Even less time than this may some-
times be allocated for short, but none the less
complex, productions.

The principal tasks which face the lighting man
in the studio are:-

(1) To create the required illusion, particularly
the missing third dimension.

(2) To provide lighting of photographic quality
for e vcr v position of everv subject involved.
suitable both for "close-up" and for "long
shot," at the same time allowing for the
technical limitations of television camera
pickup tubes. (The principal limitation of
present-day cameras is a restriction on the
reproducible contrast range of approxi-
mately 30: I.)

(3) To provide lighting effects, such as change
from day to night, etc.

(4) To avoid unwanted shadows, particularly
from technical equipment.

It is this last requirement which is frequently
the most difficult, for in order to obtain satisfactory
sound quality it is necessary for each performer to .
have a directional microphone close by. This is
usually provided by a microphone boom rather
like an extendable fishing rod, as illustrated in
Fig .. 3, with which the boom operator maintains
a microphone ata distance of about 3 feet from the
speaker. Lighting for television presents the
supervisor with all the problems of his opposite
number in the film industry with none of the
opportunities for correcting his mistakes.

Even in the theatre it is seldom necessary to
light for a new production each day, and certainly
it is never a requirement that performers should
look glamorous at a distance of a few inches as well
as several yards.

It follows tliat the utmost flexibilitv in lighting
facilities is required, and it is therefore surprising
that uptil very recently little work has been done
in this -country to provide such facilities. In this
connection" however, it should be borne in mind
that the expansion of British television since the
war has been extremely rapid, and that the
principal problem on which attention has had to
be ,focused is the increase in the sensitivity of the
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cameras and the development of associated
electronic equipment. :\o\\' that greater sensitivity
has been achieved, studio lighting is no longer just
a question of ohtaining a sufficiently high illumina-
tion level, and artistic considerations can be given
more attention.

Vlanv different types of camera tube have played
their part in this dcvclop mcut. but at the present
time it is the most sensitive of these, the image
orthicon, which is being used in the vast majority
of British studios. The relatively low illumination
levels at which this tube can comfortably opera te
(80 Im/ft2. or less, depending on the required depth
of focus) make it possible for the lighting super-
visor to think less in terms of average illumination
and more in terms of the brightness relationships
of the various areas composing the picture.

For this. the older studio installations are not
sa tisfactorv. since the majority were designed for
film photography and equipped with facilities
which had been designed for that application.
In these studios each luminaire has to be indepen-
dently "rigged" and wired to a distribution board,
through a dimmer or contactor box if required or
if time permits. .. Eigging" consists of fixing
luminaires on to the galleries which run round the
studios (Fig. 4), at a height of some 16 ft., or of
suspending them from block and tackle Jj xed to
I~SJs at ceiling height (about 30 ft.), others being
mounted Oil floor stands. This technique is flexible
but is also cu mbcrsome and time-consuming when
up to 100 luminaires may be required for a
single production, and as the demand for more
programmes per week per studio increases, the
necessity 'for compromise lighting increases with
it. None the less, many B.B.C. studio programmes
still emanate from such studios and hy dint of hard
work and improvisation results comparable with
better equipped premises areachieved.

Une of the most l'ecen't'installations to come into
service is at the B.B.C.'s new studios at Riverside.
where a lighting svstern specifically designed to
overcome the difficulties outlined 'above is now in
regular use. In these studios elaborate switching
and dimming control facilities have- been provided.
similar to those which ha\'c,be9nde\'eloped for the
theatre. but modified to suit the requirements of
television. l{igging time has beenreduced 11\' the
installation of rernotel v controlled electric hoists
and by the use of light~\-eight luminaires. and a
reduction in wiring time has bocn achieved by the
provision of verv large numbers of socket outlets
of an improved design. '

From the .rclativelv brief experience so .Iar
available it is apI)arent that-the Riverside Studio

TnIJlS. l lluin. Fug. Sin. (i_(I}Ult'1I1
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lighting inst allat ion is pro vi m; to lie \'('r~' sat is-
Iactorv. resulting 111 im provr-mc-u t ill lighting
qualitv and n-d uct ion of manual dj'ort, This is
not t o suggest that cverv prohlcn: has IWl'n s()ln't!,
hut va lua hlc l'xpl'riellCl' has lx-cu gainl'd which
should 1)(' put tu good effect in future stud ins,

(2) Mechanical Handling
Uf the mall" problems facing the designer uf a

ulc visicm st ud io lighting installation that of
mechanical handling ranks high, It wi ll n-ad ilv
I", a ppn-ria tcd that tilt' ind ivid ua l rigging uf
lu m ina in-s is unsat isfac torv for tr-lcvisiou studios
wit h high pr()granlllH' loadin,!.!;s. ~()llH' m ea n-, of
rapid positi()ning of lamps m ust t Iu-rt-Ior« 1)('

providrd, and a number of altcr nat ivc methods
must he considered, These can consist either of a
numlx-r of sing1c·puint suspl'nsions j udk-iouslv

l'l)l. '!.'j .Yu,

T
Fig, :) (II/!O!'I' II'm, ,I nnrro ph an:
boom,

Fig, -I (lift), I.iglttillg
studio conrrrtrd It»'
o/,l'l'lItioll,

ill 11 /i Im
tclrrisi oir

Fig, '" iaborcv. ,') t<'lcsco/,ic SU,'/'CII'

,,'IOU drri c« .ItJ)' studio luntinaircs .

sl'an'd tilr"II,:.;!l<JII'1 tile st ud iu, to which iud ividual
lamps can 1)(' attached, or, alternatively, a
nu m ln-r of l.a rrcl-, of con vc-u it-n t kngtir, each
designed to ca rr v a ('umpkml'nt ()f lamps, Both
alt.orna t ivr-s arc providcd wi t li means for raising
and lowering,

()[ the ma n v nu-t h.«Is Iavourt«! in this countrv
and abroad tire fulll)\\'ing an' the must important.

(2,1) Counter wetgb tlng
Eight H to 1()·ft.,I'Jll,'~ !;;tI'n'!s mou nu-d in l'Il\\'S

acros-. the studio and spaced some -I to () ft. down
the studio length have been widr-lv installed in t h«
l'nited Statt's and are Ircqucnt lv controlled hv
srna l l winches and cOIlIltef\n'ighted at one wall.
TIu-v have not, howe-ve-r. found favour in this
cou nt rv for the loss of one studio wall and some
:~ ft.. of tlo"r spact' is entailed, and wl'ights must he
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Fig. 6. // pantograph [or
s us pens io n of studio
lumiuaires,

K. f< .. '\CKER'VIA='I

rig. 7. ,-1J/ electric hoist and barrel unit for raising and lowering
studio l tun inaires, Sate the use of selfcoiling cables and rubber
moulded plugs and sockets.

altered to balance changes of loads on the barrels.
A further limitation is that the load on the building
structure is doubled and the gain in rigging time is
limited as one operator can lower oulv one barrel
at a time. Furthcrrnorc. the roof structure is
tilled with wire ropes and pulleys, which present a
maintenance problem and impede the installation
of other servic.«..
(2.2) Manual wlnching

The barrels described above call be directly
controlled by winches of the type used in street
lighting with a self-locking mechanism \I I ieh
prevents the load running awa v. Thus the load
on the structure is reduced and the necessity for

• adjustment of the counterweights is obviated', but
the labour and maintenance problems rc-ma in , ancl
the mechanical advantage obtained results in low
speeds of movement.

(2.3) Telescopes

Fig. 5 shows a point-suspension method which
uses manual winching hut which has the adva utagt-
that inrl ivid ual lamps can he lowered- into sets
where a barrcl might be obstructed It should he
borne in mind that if singlL"]oint xuspc-nsion of
luminaires is used, means of restraining the <upport
from rotation must be provided.

(2.4) Pantographs
Being spring counterbalanced, the pantograph

supplies a point-suspension svstem without the
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necessity for wire ropes or winches. The device
consists of an extendable lattice with adjustable
spring tension which has to be varied for varvi ng
loads. When adjusted, a pantograph will remain at
the height to which it is set. The example
illustrated in Fig. (, is designed for a load of 351h.
and has no provision for load adjustment.

(2.5) Electric hoists
These, like the winches mentioned above, are

used for raising barrels 8 to I () ft. in length, and
though they are likely to be the most expensive
method described, they have ma nv operational
advantages. Thev lend themselves to remote
control, singly or in gnmps from any con vcniunt
position. If designed as self-contained units t hev
have installation and maintenance advantages
over alternatives (2.1) and (2.2) but primar ilv
their merit lies in the time and lahou r saved. Such
a unit as installed in the' Rivcrsidi- Studios is
illustrated in Fig. 7.

Anv of the above methods in conjunction with
a generous allocation of light-weight lum ina ircs
and flexible plug and socket arrangemcnts sen'(' as
important time savers ;11 tclevi-iion studio lighting
installations, and, bv reducing the n urn hl']' of tio()r
stancls in use. ease the competition hl·t\\'tl~ll
technical equipment and -ccnerv for st udio tlo"r
space; for the congested space in vvhich camera
opera tors a nd microphone boom opcrn tors ha vr-
to manoeuvre has to be seen tu be appreciated.

TnUI.':', ///UJIl.- !:'ug. :'''"1)(, (/.om/oll)



Table 1
The i;elative merits of remote controlled dlrrrme rs for television studio use

Dimmer Type Cost HeJiability

.vloror dr iven
Rr-sistauccs

:'I ledi UIl1 :-;ati~fal'tory

vlotor dr iven
.\ ut otransformcrs

c
High Sa tisfar torv

Th vratrons \[,'dilllll Fair

Saturable
Reactors

1.1 ivv ( ~{/{)d

~Iagnetic
Amplifiers High ( ~()()d

\Iotor driven
Shutters

{: nsa.tisfactorv

(3) Light Control

This section covers t lu- di nuu ing anti swilciling
of lurninaires and not t lu- control of t h« ligilt
distribution from them,

(3.1) Dimmer systems
Wher« the programme loading of a studio is

hea vy. it is becoming clear that a contactor and
dimmer system designed to control all the lamps
required for a large production from a centralised
control point is a considerable asset. ..\s mentioned
in the introduction, this is a new departure in this
cou ntrv. and ma nv studios still reduce t lu-
intensity of 1t1l11illair~'s oi tln-r bv titting lavvrs of a
diffusing material to the front of the lumi nai n-s or
hv laboriouslv conncctinu lip portable- resistu ncc
dimmer trucks, :'I[any forms of dim uu-r are
available for liS,' in t elcvision studios and t.lu-sc-
are listed in Table I, with an assessnu-nt of their
relati ve merits under a nu m bcr of performa nee
headings,

:'11a 11\' factors have lx-cn taken into accou nt .in
d rawiru; up this table, and then' is ha rdl v space to
go into all of them, SOllle c x pla nat ion, hr rwr-vr-r,
is m-cessarv. \\'hel1 consideril1g till' a pplicat iou
of dimmers to t elcvixio n it sliould he n"t('d that
dimme-rs are used Ir.r t lu- halancing of rclat ive
in tc-nsi t it-s. ",'er a range "f lOO -10 per cent. ligilt
output, which for t unzstcu filament lamps is
achieved bv a drop "I' less than ~() pt-r cent. in
supplv voltage. This explains the fact that the
power cconorn v of a resistance d im mt-r is con-

\'01, is So, I I ,'1/j8

Power
Econornv

Suitahility
Ior ]{CnlOtl'

Co nt rul

Load
Dependence

Spacc
Hl'C] uircrncnt

( ~( It l( I Iligh I':",,"''''nt J.ar~t'

Iligh 1':"cl'I"'nt ~Illh'

Lu-v l ~(J{)d Small

I.C)\\" Fair T"argl'

\I"dilllll ( ;tHHI ;';011"

\.0\\' Fair ~OIl{'

Fair

,id"l'l'd g""d, as it has no losses in till' Iu ll v-ou
l""ltiun, Lt Iol low», tlu-n-Iorc, t ha t it is the' heater
a nd arc volt: drop of till' t h vru t ron t ha t lends (0

mul«: it inl'lfll'il'nt for this applicat iou.
The dist inct ion between sat urn hl« rl'adors ami

magnetic amplifiers is a linl' ()IH', but Ill'rl' the
te-rm sa tu ruble reactor is used t 1I ind iea ll' a si ngk
stage choke with d.c. saturating current when:
the control current is rela t ivcl v largl', The
magnetic amplifier, being a mor« complicated t wo-
stagl' device wit h fcl'dhack ci rcui t rv, USl'S small
control currents,

The most sat.isf.u.t.uv (\'IH' of n-sist nn«. and
au t o-tra nsformc r motor-d rivcn dimme-r which is

FiX, 8, ,-11/ (/IItutral/s/(>r!I/£'/' d i nnnrr '!i'ill, rlrrtro-
I/IlIgl/l'lic clntct: positioucr,

:n



1<. I~.. ·\CKER\1A~

Fig. s« (left).
Fig. 9b (riI'M).

TIII'/I;;l!tlll{; (01111'01 desk i nstalled a! /111' filiC FI'IITISill!! 1'11/11/1'1'.. C,·he/,III'J't!'s liltsh.
../ .imil«: rinl! III I/Sl".

availahle is illust ra ud ill hg. K. It c<llbists <If
shafts fitted with clutch pl,ltt's d ri ven IlII a singll-
motor, which rot a u-s in <Ill(' clircctillll onlv at
variable spcerl«. I':ach rlutch pla u- Ilih a s()it-n()icl-
operated clutch on c-it lu-r side, ()Ill' to dri v« t lu-
dimmer up, t h« other down. TIIl"S!' clutches
receive their instructions from a \\"Ill'atstlllH' bridge
circuit which operates a polarised rclav: thus the
dimmer hunts to the posit ion of a small control
potentiorncter. It is to this cicctro-ml'chanical
system that Tablo I refers.

From the lighting su pcrvisors point ot \·il'\\'
the type of dim mr-r used is primarily importa n t in
so far as it affects the tlcx ibi li tv and size of the
control desk Iacili t ir-s, but ruliabilitv and lkgrcc of
load dependence arc also matters of c()nCt'rn. B\-
the latter is meant the a bi lit.v to provide an equal,
percentage of full light out.pu t irrcspcct ivc of Iliad,

It has been found that a minimum of t.wr», and
preferably more, com plct e Sl'ts of c(lntruls an'
ncccssarv in order to swi t ch or fade from oru-
series of light lcvcl-, to another. since whcn light
changes are required to Iollov,: in rapid sllccession
there is no time for resctting control !en'rs. \\'hcn
the design of intricate control svst cms for prvscnt-
ing a large number ()f scenes is eI1\'isaged, the
electro-mechanical tv p.- of svstcm has \"('1"\' rea I
advantages: for once a dimmer has hL'L'1l run Lt r
its required positiun it requires no Iur t lu-r in- t ruc-
tion but remains there until told to nW\T. vvit h
electronic systems, however. means must be
provicledfor maintaining the control volt.u;«. i.c.
all potentiometers for a circuit whic l: lS not
required to change must he set to the same h-ve l.
This can be time-consuming. l n gellnal, there-

34

f"lT, f"r l''1ui\'aknt Iacil it ie-, an ekctr(l-l1lcchanical
s\·,.;km r.su lt-, in appreciahh' smallc-r t"llntr,,1 desks.

\\'hl'H"IS in till' l-nitcd ~tatc,.; the most gencral
practice in hot h t lu-at n-s and tck\'isi"n studios
has bCI'll to han' a small n um lx-r "f large capaci t v
dimmers, till' trcnd in this coun t rv in both fields
(If application is to a large n n m lx-r (If small capacity
dimmers. ('aLh unit being Ils('d t(l control our- or
at must t w.: luminaircs. This l,jl\"iou,.;l\- leads to
greater ticx ihi lit v and gn'atn SC"Pl' for the lighting
artist.

There arc other d im mcr cont rol systems wh ich
have not vet lx-cn mcnt.iont-d, a,.; t hcv ban, not
been widclv used in this cou nt rv. These include. .

the tracker wi rc controlled auto-transformer
widc-Iv used on the Continent, \ITI! l'nginecrcd but
l ik elv to Ill' superseded bv mor« up-to-date methods,
and secoudlv the saturable reactor controlled by
a small t hvra t ron in orcler to reduce the control
current. This svstcm i,.; nut wi t hou t interest.
1-'ina llv. man v a t t e m pts have heen made to design
a sat isfnct orv rcinot« controlled shutter dimmer
which at taches to the front (If lu rnina ir.-s. l'nder
the «x t rcmc va ria ti.uis of temperature' to wh icb
such a dc\·icL' is "llhj('Cted th« Il1L'Ch;llIic,ll pnlh!ell1";
rcrna in to he t'lf,'ctin'h- s(lln'ti.

TIll' lkcisi(lll as t(l whicl: t\'11t" (If di m uur shoulr!
ill' lTcoIllmL'nllt-d Io r an,' in-t a lla t iou must ill'
made (In t lu- particular requirements of that
a pplica t iou. ~iIlCl' t h« degn'l' of opnatiollal
rie x ibilitv rl'quired, the re lia bi lit v, and the n]()ney
ava ila hlc an' the most important Iactor-; no
singlL' di m nur t vpe can Iit' .Iaimcd l<> Ill' <u it a blc
for all studios

Cun tr ol Iksks "I c x t r.nu- flc-xihilit\· and eom-
pact nc-« have bC'l"n design cd [or ma nv t vpos of



TELE\'ISIOX s'r rm o LlGHTIXl~ E~!\'IP:lIEXT

dimmer and are proving themselves most valuable
in studio use, The technique of operation is
gradually being established and the facilities
provided are being used not only forthe provision
of lighting effects and the saving of power due to
the flexibility of dimming and switching available.
but also for the improvement of picture qualit y.
It is now possible for the lighting supervisor to
compose and halance pictures in a few seconds
the moment they appear on his television monitor,
without the many minutes' delav which had
previouslv been necessarv while an electrician
adjusted and fitted diffusers to a •..luruinaire. One
of tle most flexible of these control desks (illustra-
ted in Figs, 9a and 9h) is that installed in the B, R,e.
Television Theatre at Shepherd's Bush, London,
which controls 17(,,2 kw, and 12-5 kw, dimmers,
and has a mimic diagram in the desk surface
\\ hich indicates the state of dim of e\'l'ry circuit,

(3,2) Position of lighting control desk

The layout of equipment and personnel in studio
control rooms is a subject on which unanimity of
opinion has not yet been achieved. It is believed
by many that the lighting desk should be in the
producer's control room so that an effect ivc
production team can be formed, Another view is
that the logical place for the desk is in the
apparatus room with the men who finally adjust
the camera controls, Each approach has been
tried in the two studios at Ri vcrside but it is too
earlv to say which position is finding most favour.
\'et another approach used has been to isolate the
ligh ing desk from all other facilities bv inst e.ll inu
it in a separate cubicle, This question is closely
related to general studio operational technique-
which are beyond the SCOpl' I)f this paper.

(3,3) Circuit selection
Having decided on the form of dimmer and of

control the designer of a television studio lighting
installation is still h-It with a problem if the
studio is Iairl v large (over 3,000 square feet), 'He
may well require 300 to ,WO or even more studio
outlets but quite apart from the economics and
space requirements o t this number of dimmers, at
the present stage of development a board designed
to control more than 250 circuits tends to become
quite unmanageable, It should further be noted
that more than WO outlets arc suldom required
for anv one production, t he large number installed
being intended to reduce the number 01 extension
leads and thus rigging and wiring' time, Hence
the necessity for circuit selection, i.e. equipment
for connecting a large number of circuits to a
smaller nunilx-r of dimmer or switch channels,

Like many engineering problems no ideal design
has yet been developed, hut tour different solutions
arc in regular use:

(3,3, I) Patch cord select ion
Fig, '\0, 10 illust ra tcs such a dl'\'icc for a 300-

outlet studio, This method has the merit of
extreme tlexibilit\" but there is a tcudoucv for the
operation of a patch pa ml to lx- lu ith tedious and
confusing whcn a large rig is required, ami appreci-
able time dclav can result from till' uccossitv to
convev illstnlc'tiollS for a change of (or additioll
to) circuits ami the essential logging on a record
shed, ,-\ f urt hr-r practical limit at ion is that no
lamp can De switclu-d on Ill'fore the day's patching
has lx-cn completed,

(:~,:~,2)HotWT selectors rurrvi ng /111/ IlIlIIp ru rrrul
'!hcsc te-nd to he Clllllbl'rSllll1" and te-dious to sd

.uul m u-t lI",'('~sarih' n"tri, t t lu- In'!'dolll "f choicv.

Fig, 10, A }oo-rircllit '''I'd
patr h ing pane! as i ustullc»!
ill Hirerside SllIdia ,\''', 2,
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(3,3,:3) Rcmot: rrla, sclcctirn:
.vn example lit t hi-, svstr-m is illllstratcc1 i'n

Figs. 11 and 12 and use- a QIl"dl';1I1t type of swiuh
with eight positions wh irl: ("<Ill 1)(" rapidh' "'1 and
cleared for the nr-x t da vs prr.d uctiou. Fn:,'d(ln\ (If
choice is rest rir.u-cl but if a slI'licielltlyc;clll'r(llls
allocation of di m nu-r-, is made this ma v nut I'r,,\('
serious. In prac tic.. t his ~ystt'Ill :St't'Ill:-:; tl I t)l'

proving simple to operate. It results hm\"('\'\'r ill <I
wastage of d im mcr-, for a pprcciablv more dim mcr-
1l111St be installed t hn n an' Ill'CC'SS;lf\' f,)r a n v "I\l"
production, I<c<]uiring as it li",'s it lar.'':l' 1\I11nl)('r
of relays, ma int cua ncc t im« must 1)(' inclurlc rl ;IS

our- of the disach',lI\t;q,;l's,

(3.:1.4) Selection ill tln stud i.
This method is p.uticularlv ~\lIkd to a st ud io

which has a wa l k ovi-r (\'pl' ceiling grid, whcn: t lu.
extension il'ads \ll'CT~San' ca n Ill' kept "ut '.If t1H'
way' of other st ud io sl'n'icl's, .inc] wl icr« the work
can be carritd out wit hou t recourse to the st.udi..
f1()()L In a tairl v ~m,,11 studio this can l'l"<)n' all
cffcct iv« solut iou.

The- pro vision of circuit sclt-l"lion faciliti,'~ ra n
pro\'c expcnsiv« .u«! it i~ ;d\l'a\'~ wort h in\"l'~ti,~,at-
ing whether a small inrrea:«. in the numbe-r <If
dimmers installed or a reduction in till' nU111I)("1"of
st ud io out k-t s might he l'tll'ctl'd in <lrekr tll
provide a cont rol channc-l for eal'h out l.-t . lor
tck-vision theatre inst a.lla t ions where oru- a rva
may' beusedfor a iuul t iplic it vof Sl"Cm's it is usua l
to provide a dimmer c ha n n.-l f"reach st ud i..
lighting circuit.

F1g, I I (it'll), The control
panel (or a remote operated
circuit selection s\'slnil liS

installed ill )?il'eFside
Studio .Yo, I,

o

Fig, 12 (right), 350 (1/ tile
[,400 relavs use« ill t li«
rcmot« operated circuit
selection svsteni installrd at
Hii'fJ'siile-S'tudio :\'0, I,

(4) Luminaire Design
,\I'art Irorn till' r.-duct ion in weight uf luminaires

ru.nt i.m.«! earlilT vcrv fe\\" radical innovations in
-n ud i» sJlotlights ha vi- ill'en made ill recent years,
TIll' fn's\1l'1 kns ti hu-t vp« spotlight in G-in'. ,::;00-
w.u t , Ill-ill, ~-kil()\\'att, and l-l-i n. ::;-kilowatt
n-ma ins till' hasic S<lllrCeS of hard (focusable) light
ill st udi.». j )\\l' to the rcla t ivclv low lighting
kn'b fllr monochrome television the new larger
~i/{"s ,1\'<1il.i l de, i.c- .. IO-k\\' and 20-k\\" , are not used,
t lniuuh ill .x pcrinu-nts on colour t olovisi..» I()-kw
lamps ha v.. pr<l\"l'tl val ua hk-.

!4.1i Sof'tl igh ts
ll u sO-('<lllt-d ~oftiig!Jt is a problem wh irh ha-

u..t n't lx-i-u sati~factmil\" solved though a number
"f liil"lcrl'nt \\'pc~ ha-, bcen tried, From a
<ummarv of till' basic rcq uirt-mc-nts for this S()1i1Tl'
it will na dilv \)(' seen that evcn a satisfactory
com promi-«- is dilIicnlt to ac h icv«. Thesc'rcqllir('-
nunt-, arc:

(11 The light shall he d itfu-«: and rc-lati vcl v
~hatlo\\' In-«.

(2) Till' light pa t tcru f rorn till' softligilt shuu lcl

Ilan' <I fairly: dctiuc-d cut otf, i.i-. d itfu«: IIr
sil<ltlll\\'-fn:c hght i~ req uiu-d O\Tr the seelll'
but must he a bl« to ill' cut off at the bot tom
"f wa ll-. or hack pr<)jcctiun scrc'ens,

(3) TIll' ,<)ftlights conee'l"\lc'c1 should Ill' light in
weight and casilv ma noc-u vra hlc-.

The l'mphasio IIn t'xtrt'llwh- shadow-f'n-« light
ma v not he immediately apprr-ciatr-d if t lu-



Fig. 13. .11 ultilmn b . ',';/ltI
/Ighls" III usc III St/fd", 'n,
1.11111' (;/'11<'1',

hg. 15, .1 .. !-"rJ/{rligill"

CIII('~tllql CIf t lu- 1l1i(T!lpil{HH' 1)(1:)111 i I:I.~. '2) 1."';

<I\·erl()<lk('d. It i~ .,h;ld,,\\· fr.un t his d"\·i,.,, t ha; IS

t.lu- lighting I1Il'n', principal uiuh t mu n,
A tvpc of fitting 1](1\\' ru pirl lv lo,ill~ la \'11111'dill'

to its u nwicldv size is t h. s<lftlight lm n k ill ust ra u-d
ill Fig, l:~, Th()ugh this pro\'ides a S"'IIT,' Id' di tl u:«
light it is cum ln-rsonu- a nr l ['lIlllpil'lI'''' wi t hou t
nu-a ns t or beam pat t orn (,lIlItrll!.

The most p()pular slIftlighb t o-r lav an' Iivt
lights" "f()lIr lights" a nd S('I)llpS. TIll'S<' .i rt-
illust ra u-d rcspcct ivclv ill Figs. 14, I.:; a n.l l ii.

The "fin' light" cOIIsists of li\I' 1.11I1I1·\\;ltt
(~.E.S. lamps c-it lu-r I'carl IIr sili"a I'''all't! TI",s,'
arc mou nt cd ill line a nd h;lckcd hv ;, l.riuht

1',,1. :!.J ,Yn. I !:I.-j.\

;lIl"llis,',J .rl u m ini u m n·ll<-ll"r. '1'111'"{ou r ligllt"

h;IS 1IIIIr .'i(lIl-\\·<ltt I·:.S. I'h"(II.~r;l!'hil· p,'arl l.uu p-,
11111111111'"ill li ru .r url till' rrll.-rtor is .-i t lnr ma t t
<llIlIdi.-;"d IIr paintr«! whitc-,

\\'ith Illechallical halldlillg n'(('i\'illg 1I1<1IT
.u un t iou till' "Sl'llIlp" IIr IS-in. dia nu-trr mat t
tlll()(lisl·d a lu miuiu m spin ni ru; lS at prr-sc-u t Iwing
\\id,'''' inst alk-cl. This lum ina irc- is light, rc-la t ivc-lv
iucx prnsi v«. a ncl whcn lI,cd ill .~r<lllps IIf t h rt«- r it:

Iou r gl\'I'S <I Iairl , dilfusl' li.~ht. 1':n'll \\'111'11lilll'd
\\ it h 'l'ill rillgs, III 1\\'('vrr, it dOl'S IIl1t lrucl it se-If
tll t h t » prll\'isillll IIf a I'lIlltr<lI"'d pa t u-rn IIf li,~ht.

It I"" 1"'1'11 I1111lit! that mil'rlll'hllllc },lIlIm
~hadll\\s ['<Ill I", sa t i-Lut orilv n'd'll'cd if till' light
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distribution from the softlight is diffuse in the
plane at right angles to the axis of the boom, i.e.,
the major axis of the source. The transverse
plane or minor axis in this connection appears to
be relatively unimportant. Hence the popularity
of the rectangular "five lights" and "four lights."
It is the polar curve in this transverse plane,
however, which requires careful control in order to
provide the requisite cut-off. Most softlights at
present available give a symmetrical distribution
in the minor axis whereas what is required is a
distribution rather similar to a unidirectional
street-lighting luminaire, i.e., a distribution so
designed as to IProvide reasonably even illumina-
tion on the horizontal plane from beneath the
softIight to some 20 to 30 ft. in the direction of
the acting area.

Fluorescent softlights are not generally favoured
for general purpose studios for the following
reasons:-

(1) They tend to be large and cumbersome for
the intensities required,

(2) They do not readily provide a controlled
beam pattern, and

(3) They require heavy control gear and special
dimming arrangements.

For small interview studios, however, where
dramatic lighting effects are unlikely to be
required and a fixed pattern of basic soft light is
acceptable, fluorescent lighting comes into its own.
Even in this latter case it will always be supple-
mented by incandescent modelling light. Many
small demonstration studios have been lit solely
by fluorescent tubular lamps, providing enough
light quite irrespective of the artistic quality of the
resultant picture.

This has led the uninitiated to assume that the

Fig. 17. A
2kW Fresnel
lens spot-
right.
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fluorescent lamp is the panacea for all television
studio lighting problems, but this unfortunately is
not so. In fact, there is more than one studio in
this country that has installed fluorescent soft
lighting units initially on grounds of saving in
ventilation and lighting power, but has found
them so inflexible in operation that they are now
used solely as "houselights."

(4.2) Spotlights
The other principal type of luminaire used is the

spotlight, which usually houses a projector lamp
in front of a mirror and behind a fresnel or
"stepped" lens. (Fig. 17.) These are focused by
movement of the lamp carriage, to which the
mirror is attached, relative to the lens. The
requirement for these are principally:-

(1) Robust, but light construction.
(2) Smooth and flexible focusing.
(3) An even pattern of light, free from filament

striations.
(4) Wide angle of flood.
This last requirement is the only one not fully

met by presently available spotlights, the reason
being that, unlike the film camera, the television
camera seldom requires heavily focused light, and
the development of new fresnel lens types is an
expensive and lengthy affair. A reduction in
weight of conventional spotlights of some 40 per
cent. has been achieved by aluminium construction
in place of steel.

One of the most time-consuming operations
which' has not yet been eliminated from TV
studio practice is the necessity for the angling and
focusing of each luminaire to be carried out
manually trorn a pair of steps. Work is in
progress, however, on the development of lumin-
aires which can be directed and focused from the
floor with the aid of a pole.

From the above, it will be apparent that although
luminaire design has been relatively static for
some time past, there is room for design work on
improved types for television use

(5) Lamp Types
The type of ·lamp in most general use for

spotlights is the bi-post Class S with a spherical
bulb, the filament being planar. Prefocus projector
lamps are used in wattages below 500. In general,
softlights are fitted with General Lighting Service
lamps, with Edison screw caps in the range 500 to
1,500 watts. For the past two years, manufacturers
have been supplying these inside silica coated,
which has effected a marked improvement in
the softness of the light.

Ventilation can prove a major problem in

Trans. Ilium. Eng. Soc. (London)
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studios, and for that reason more efficient light
sources have, at various times, been considered
and used experimentallv. Compact-source mer-
cury-cadmium lamps were giq~n a large-scale trial.
but it was considered that the efficiency gain was
more than outweighed by the higher cost, higher
maintenance, higher weight, and poor restart
characteristics of these lamps, with their associated
control gear,

The Xenon gas arc has been considered for
monochrome television use. but since its efficiency
is little higher than that of high wattage tungsten
filament lamps, the additional complication of
control gear which these lamps require rule them
out for this application,

Xlodern cameras can operate wit h fluorescent
lamps on a.c., even single-phase, as the decav
time of the fluorescent powder reduces the light
modulation to appro xirnatelv -15per cent. Fluores-
cent lamps are the onlv other light source (apart
from carbon arcs) which have found an appreciable
application in T\' studios. Their use is restricted
primarily to small interview studios for the reasons
given in 4.1 above, where thev effect an appreciable
reduction in the heat dissipation.

Carbon arcs are still occasionallv used where a
high intensity single source, or a "followi ng spot"
is required. Back-projection of simulated back-
grounds is almost cntirelv obtained with this
source, no other of similar arc size and brightness
being availabk-.

(6) Wiring of Luminaires to Power Supply
(6.1) Power supply

It is usuallv advisable to hav« separate produc-
tion lighting transformers and off-load or prefcra hlv
on-load voltage control is an ad vantage. \\'ith the
improvement in the constancv of supplv voltages
this Iacilitv may become kss nccessa rv, but it
must be borne in mind that a :'i per cent, change in
voltage results in a 17 per cent. change in the light
output from a tungsten filament lamp, Trans-
former regulation with large loads being switched
on and off, also cannot he ignored, In addition a
sta.ndbv transformer in case of breakdown or
need for maintenance. is a reasonable precaution.

A rule of thumb for the installed power capaci tv
to a studio is '2:'ito 3:'iwattssq. It. ot total studio floor
space, assuming the use of image-orthicon cameras,
which arc the most scusit ivc and most widclv
used cameras todav.

The H,H,C. has standardised on 11:'i volts a.c.
or d.c. for studio production lighting, thus
keeping in line with film studio practice. This
has the further advantage that where 3-phase a.c,
is installed, the phase to phase voltage is less than
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220 which. in studios where separation of lighting
phases is impracticable, serves as a useful safety
precaution,

(6.2) Wiring
In line wit h the improvcnu-nts in lighting

facilities alrcadv mentioned it is no longl)" con-
sidered adequate to provide a sma.ll number of
large capacitv outlets and to Iced lumiuaires from
these through distribution boxes and rua nv yards
of trailing cable, QuitI' apart from the untidiness
of this svstr-m. remote control lighting requires a
large number of socket outlets each indepcndcntlv
fed,

One of the neatest insta lla tions from this aspect
is that at Riverside, where the majority of lumin-
aires are mounted on 0-ft, barrels controlled bv
electric hoists. Round each of the two wir«
ropes supporting the barrel is a five-core rubber
sheathed self-coiling ca ble which is moulded at its
100\'er end into a two, wav rubber back-to-back
socket outlet and can be seen in Fig. 7. Thus each
hoist carries four 2,k\\'. independently fed circuits.
All Iuminaires have n-ft. leads with rubber moulded
'2-k\\'. plug". Further socket outlets are mounted
on the walls at regular spacings both at floor and
gallet:v levels. Over 300 circuits are thus distri-
bu ted. A small number of extension leads have
been supplied and these, too, have both plugs and
sockets moulded in ru hhcr. The use of moulded
plugs and sockets leads to a marked reduction in
ma intr-na nce.

(7) Conclusion
There are many facets of this subject which,

through lack of space, have been only brieflv
mentioned in this paper, and others such as the
application of the above ideas and equipment to
colour television have not been dealt with at all.
Like most surveys of a large and interesting
subject this one is incomplete and probably
biased towards the experience 01 its author, Jt
is to be hoped that further publications will soon
be added to the very meagre literature at present
available on this subject,

(8) Acknowledgments
Finally the author wishes to thank the Chief

Engineer of the B.B,C. for permission to publish
this paper, and the following manufacturers
whose equipment has been described and
who have supplied photographs: The Strand
Electric and Engineering Company; Mole-
Richardson (England) Ltd.; The General Electric
Company Ltd.; Geo. W. King Ltd. and British
Insulated Callender Cables Limited,

39



K H. 'l.CKER)!AC\"

Discussion
Mr. R KOPLICK: In view of the lamentable

lack of information on television lighting as a
\V hole this paper has been extremely interesting.
There seem to be so few technical books and
papers published on this subject in this country;
in fact there are only those of the RB.C., which are
not for general publication. I feel, therefore, that
this paper is doubly interesting for those of us who
arc interested in television lighting and for those
interested from a layman's point of view.

There is one point on which I feel I must really
take Mr. Ackerman to task. I notice that he is
biased towards the B.B.C. system of mechanical
handling. I have seen the plant and can commend
it, but would ask Mr. Ackerrnan whether the cost
of such a plant is justified in view of the vast
number of illuminators required to achieve this
system of saturation suspension. It means that
for one 6,000 sq. ft. studio with eight lamps per
barrel, and 72 barrels being used, a total of 576
illuminators is required for a single studio whereas
the same studio would probably require approxi-
mately 150 lamps if the studio were rigged with
single point suspensions. Is the cost of the B.B.C.
system comparable with that of single point
suspension even including the additional labour
required, in order to carry out the task of rigging?
I realise that the time element is important, but
given sufficient labour onc can overcome the time
element to some extent. Perhaps lVIr.Ackerman
has more figures at his disposal with which to
clarify this point.

Mr. A. C. SIMPS<)l': I congratulate IV1r.
Ackerman on his paper which shows a great
understanding of the operational requirements of
the <tudio, and I am glad to sec he has called the
lighting man a hghting artist Thrs seems to me a

. new \<1(;\\corrung from a technical man. Having
done lighting myself I know what is involved and
how much it can add to a production. I think
more and more that the technical side is coming
to the fore and that lighting can add enough
atmosphere to a production to enable scenery to
be dispensed with. All the difficulties which
Mr. Ackerman has mentioned 111hIS paper, such
as shadows from microphones, numerous camera
angles, etc., make it perhaps the most excit ing job
in the operational cham. It is a job with great
responsibilities.

I can see the advantages of the electric hoist
system, but I am wondering whether the studio
he mentions is in fact the only suitable studio for
this system, Would it work in a studio with a
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high ceiling where, perhaps, the last-minute
adjustment of lamps might be difficult' In this
connection I wonder whether, in future, grids or
gangways could be built on to the ceiling so that
men, during the rehearsals. could make the
last-minute adjustments which are verv necessarv
during the short rehearsals we have "to contend
with.

The position of the lighting control desk, I
agree, should be in the control room so that the
production team is all together.

Softlights are a question that has worried me in
the past both as lighting man and producer. It
will always be a problem when the studio floor is
so cluttered up with microphone booms, camera
cables and the like. In this connection I wonder
if an experiment tried at Alexandra Palace could
be taken up again. I remember softlights being
put in front of the cameras themselves so that
when the camera moved into close-up the face
became softened and one could take more close-ups
than at the present time. Could not four small
lamps on the camera itself be connected with the
control desk? I admit that perhaps this does not
apply in the case of telephoto lenses where the
camera is some distance from the subject, but if
the producer wished to go in for a good close-up
he could then direct his camera close to the artist
and get a degree of good frontal lighting.

These are all the comments I have to make on
the paper. I am extremely conscious of lighting
in musical productions on television where there
is no spoken word-no message going out to the
audience. In order to make music positive in the
visual sense we should, I think, use lighting to an
increasing degree, but we are trying to achieve the
same thing as an art photographer without having
the time to do it. However, it is interesting to
see what some people are achieving in this way .

I have always felt that one has to extend the
system as far as possible. We are sometimes
warned not to use too much contrast in pictures,
"soot and whitewash" as some people call it.
because receivers in outlying parts of the country
do not get good enough reproduction. \\'hereas
this may be true, I would not like this sort of
consideration to thwart our production methods.
I would rather see manufacturers of receivers come
into line with the needs of transmission. I remem-
ber several times being blamed for producing
sharp contrast in pictures and, I must admit,
cheated a bit. Having been criticised by the
control r00111operator I would come out to the
studio and fiddle around a bit without doing much.
I would go back and say" Is that better? " and
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he would twiddle a few knobs, and 10 and behold.
tl e picture improved out of all recognition I

:'Ilr. J. SL\P: :\1a\- I add something about our
expcr ienco in H ()l la nd? :\1r. .\c kerrna n has told us
that fluorescent lamps are scarcely used here. In
Holland banks of fluorescent tubes are used as
sof tlights, for black and white as well as for
experimental culour T\-. wi th rather good results.
Each fitting contains six fluorescent tubes in
trough reflectors. -to-watt lamps are used with
Go-wa.tt dual ballasts. The luminous intensity,
which is nearly G,OOOcd. in the axis, drops to half
that value at about -tS deg. to either side. In
order to reduce the light-ripple and tu obtain an
even load on the mains, the three dual ballasts per
fitting are distributed over three phases. The ballasts
are mounted outside the studio. Each fitting is
provided with a thin 7-core cable with a 7-pole
plug; 7-pole receptacles on the studio-w alls are
connected to the ballasts. In this way the fittings
are easily ma nor-u vra ble. The fluorescent fittings
are supplemented bv fittings with six SOO-watt
reflector type incandescent lamps. The lamps are
mounted in line, distributed alternatelv m-er the
three phases. For dimming. three of them can be
extinguished.

Mr. F. P. BE'\TH_ ....M: The control of television
lighting from a centralised switchboard, although
a feature of the 193G Ale xa.ndra Palace studios has
only recently become accepted in this country.
There are at the moment of speaking 18 studios
here equipped with some kind of compact panel
or desk for the remote control of lighting. There
are some others which make-do with the archaic
electncal arrangements of the film studios or the
out-of-date controls of the theatres in which thev
hnd t hcmselvos

The object of these controls is as the author has
stated, but of all these, the duty of turning a mere
collection of circuits terminating in spotlights and
rloodlight-, into an expressin' instrument is the
most important. As tilt' pla viru; of. rather than
the working of, lighting is a fetish of mine. and as
I have had more or less to do with all the 18 studio
controls. I would like to state m v firm belief that
the most important thing we have to do is to
determine who the operator of the lighting control
will be. There are thosc who say that these co n-
trols are but switch boards and in conseq ue nce
the province of an electrician. Fortunately.
however, hoth the B.B.C. and Granada TV have
insisted on a quite different policv-s-na melv that
the lighting supervisor (the man who lights a
TV show) shall operate his own control.

This I regard as essential. A picture has to he

J ·ol.:!:! .\,,, I 1.'1;',\'

painted wit h light while \'ic\\'!11g the monitor
(shO\\"I1 in Fig. ~b) an intimate and delicate
action requiring the t ra inc-d eve of an artist
illuminating engineer. The closing of switches and
movcmcnt of dimmers is. as with playing of an
electric organ, merclv incidental-e-a means to an
encl. It is fantastic to suppose that these subleties
of light and shade can be conveved via an inter-
mediary. It is difficult enough--often taking
se\-eral' da vs for one production-v-when the
comparative coarse lighting changes of the
theatre are in question. There \\"t' have to adopt
plotting for repetition by an electrician because
we shall ha ve to repeat the xhr iw for weeks. maybe
for vcars. But a T\' show is once for all, and the
man who devised the lighting is the proper man to
earn' it ou t-s-dircct contact with his medium is
esse;ltial to a 11\' artist. If this is true now, it will
apply even more so in the future for I am certain
that television is bound to lead to the use of
lighting as colour music-v-that long delaved fusion
of m usic and light.

This Society is the right and proper place for
the lighting supervisors-v-mr-n \\-Il<l represent a
skill pussessed hitherto by the Icw-i-the stage
lighting eccentrics. Let us make sure that they
become mern hers.

Mr. P. T. CAH!LL: Has Mr. Ackermau any
knowledge, either from experience or from tests
carried out, of the relative efficiency of the three
light sources, tungsten, xenon and arc light
relative to the image-orthicon tube? I would like
his opinion also. as to the practice uf measuring
IUI1linaire di \"l·rgencies. We normally measure
these to one-tenth maximum beam c.p., whereas
it might be preferable for television purposes to
measure to one-third or a half of maximum beam
C.I) Could he then let us know which is the hest
divcrgencv in the horizontal and vcrtical planes
for general tele-vision lighting (spots and floods)?

:\[1'. /)I':I{I':" l'1I1LUI'S' I hac! assumed that this
would 1)(' a highly technical subject about which
architects like mvsoIf would ha v« no comment to
make, but the remarks of :\lr. lkntham suggest
that the subject could be broadened, and sorm- of
the remarks of Xlr. Sj m pson touch upon a subject
in which I am interested. I think it is important
that the lighting artist should ha ve arisen out of
this sort of job, and as with stage lighting and
theatre lighting gcncrallv I feel that the lighting
artist has a tremendous fund of practical know-
ledge of IHl\\" the emotions of an audience can be
stirred bv lighting effects, of how mood and
at mospher- mav be conjured up, and what
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contributcs to an impression of season, time of
day and locality. 1 wonder if the author or
Mr. Simpson or Vlr. Koplir k could comnu-nt on
the sort of wav they have approached this subject,
bccausc l think hy kn()\\kdge of this sort we-might
possiblv gain interesting informa t iou ()n ('lImfort
conditions for normal IHlildillgs.

vl r. A. C. I'E:\:\Y (lI'1'illl'lI ('(J/III1I./fIlIUllioll):

Iluring a recent vixit to :'Ilosco\\' I we-ut to their
Television Cr-nt.ro and had a look at the lighting
equipment. There arc t\l'() st.udios in use of
roughlv 2,l)()() and 2,:i()() sq. ft. rcspcct ivclv
to which arc attached five mobile and two nxed
camera units ··-in the Bolshoi Thcatr« and
Lenin Stadium respective-ly. [mag('-orthicon t ubes
are used ill the studio which "jlnatl' at a lighting
intensity of around 30-l()() I.c. (20<1O Le. are used
for rehearsals.)

One studio is largelv lighted bv :; ft. H()-watt
fluorescent tuhes mounted six at a time in simple
reflectors. A three-phase supply is fed into each
fitting with two lamps on each phase. I counted
22 units in the studio, which was also equipped
with 24 tungsten spots of 1- and 2-k\\'. looking
like copies of ear lv Mole Richardso n designs.
So far as T could understand tilt; fluorescent tube
lighting wa-, not popular. either with technicians
or producers. The other studio, the older one, was
lighted exclusively I)\' tungsten with I,O(}O-watt
C.L.S. lamps in mirror reflectors overhead and
1- and 2-kW. Mole type spots on the floor. 1,500-
watt pans of simple design were also in use.

Of the two million sets in use in Russia one
million are in Moscow, a city of 6,500,000
people. Other centres of diffusion are Kalinin and
Leningrad linked by cable and Stalinov by radio
link. Future plans are on the usual scale, tw/)
more studios in 1958. 11 more in all. Building
had already started on a new television tower
which was to be 1,500 ft. tall. Picture quality as
Judged by sets in our hotel one to two miles from the
transmitter was quite good but not outstanding.
There are two alternative programmes describe'cl
as ., Light" and " Heavy" but the main pre-
occupation of the chief of the station seemed tu
be the problem of finding enough live material. As
in other parts of the world old films appeared to
he the all-too-frequent offering.

THE Al1THOR(in reply): In reply to Mr. Koplick's
challenge iPlconnection with electric hoist suspen-
sions I think I should make one thing clear. It is
true to say that in the early planning stages we
did think of each of these hoists rigged with its
complement of four luminaires. Thinking has
changed since then and the hoists are being used
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as a means for sllspending luminaircs and some-
times for storing those not in use. They are not
rigged with any fixed complement because one is
faced in practice with the fact that whatever
pattern of fittings is rigged, the lighting supcrvisor
will wan! a d iflcn-nt pattern. Electric hoists
t lu-rcfor« S('I'\'(' as a tlex iblr- rigging svst.em.
pr(l\'iding rtadilv accessi bk- points for plugging in.
and rapid alteration of the posit ion of luminaires
the number of which is determined sole lv bv the
probable requirements for t.he varruus types.
Installation of this system of suspension is expected
to repav its capital cost in less than five years in
terms of reduced ma npowc-r. This does not take
into account the very rapid programllle .. t urn
round" which is being achit-vc-d.

I would like' tu thank :VIr. Simpso n for his
comments and will tr v to go through the points
raised in turn. The fact that the Riverside
studios happen to be short of height is more il
limitation of the building than of the hoist system.
The lights take up about the top .+ or 5 ft. of tile
studio, which has anyway on lv a clearance of
about 23 ft. It is generally realised that for sorn-
productions this is a limitation, but I do nut
think it is inherent in the hoist system. Any
system must use some of the studio volume, and if
more height is required higher studios must be
built. Hut conflict between designers and lighting
is likely to continue on this point fur their require-
ments are mutually incompatible. The producer
and designer want the lighting mounted as high as
possible to give them an unrestricted field of view.
The lighting supervisor wishes to get his lights
mounted as low as possible in order to get a
satisfactory light pattern.

There remains the question of the adjustment of
lamps. There is no reason so far as I can see whv
electric hoists should not be used in a .+5 ft. high
studio assuming our cable manufacturers can make
ea hies for that height. Lamps would still have to
be finally adjusted ancl would still have to be used
in most instances at heights of 12-1.+ ft. At t hr:
moment, the final adjustment of pan, tilt. and
focus is done bv an electrician from a pair of
steps. There is work going on at the moment on
pole operation of lamps. i.e .. the focusing, panning
and tilting of them bv means of a pole. which
would obviate the ubiquitous pair of steps. and
effect a further reduction in light setting time.

The question of camera lights is an interesting
one. Some thought has been gi\'en to this from
time to time and it should be brought up again,
hut there are very real problems from the point of
view of control. To be effr-ctive \'011 want the-«:
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lights switched on and off at the vision mixing
panel, and vou want the headlamp or eve light on
onlv when the camera is "on-shot," but the
different requirements for when the camera is ill
close up or long shot present a difficult engineering
problem, though 1 would nut sav it is insuperable.

I am not reallv corn petent to comment on
lighting for music, but I expect all of us workinj;
in this sphere of acti vitv are verv conscious of the
fact that 'Ne are just on the threshold of the use of
light for television as we are on the threshold of
t he development of lighting equipment for tele-
vision. Sound radio has been going for a long
time and I think the technique for sound radio
h far more advanced than that for television.

I would like to join issue with Mr. Simpsou on
.. soot and w hitewash" pictures, As he has
indicated, a large percentage of coru mercia.l
television recei vers tend to give a milky-grey
result when a picture with inadequate a.c. content
is transmitted. 'While having every sympathy
wit 'i his resent n.ent at restrictive limitations on
picture content, it is my view that until such time
as the majority of viewers have receivers which
do not have this defect, we, on the production side,
should turn out pictures which are satisfactory
for the majority of viewers. Fiddling with the
camera controls although it may improve one shot
will in general cause a degradation of the average
picture quality.

In reply to Mr. Cahills point, namely the
relative efficiencies of tungsten, xenon and arc
lighting, it is true to say that most television
cameras are blue sensitive. Foot-candle readings
do not give really true results, and the bluer
sources such as xenon and arc Lighting do have
about a 50 per cent. advantage, in other words
15 f.c. of tungsten is equivalent to 10 f.c.
of xenon read on a colour corrected photo-
meter. As far as the angle of ft.ood of spotlights
is concerned, the present agreed method of
specifying the angle to one-tenth of maximum
intensity seems to me quite satisfactory. It does

not seem to me to matter how you specify, but as
the international standard is down to one-tenth as
long as In' all agree what w« an' talking about
there is no reason to change. 1 would however
put in a plea for wider angle of tlood for spotlights.
For television- the desirable maximum angle (If

flo()d is about (m deg. and not all floodlights gilT
this, particularlv 2-k\\'. floodlights. Although it
was once thought that an elliptical beam might be
useful we have triee! this out and come to the
conclusion that a circular beam is what is wanted.

[ am in complete agreement with everything
1\Ir. Bentham had to say on the role of the lighting
supervisor and in particular that the I.E.S. is the
correct forum for the lighting supervisor. I think
as the 1.E.S. is out to extend its membership,
particularly with its 50th anniversary coming
along, here is a fruitful field for expansion, There
is at present no adequate body for discussion of the
subject of lighting technique, and I think this is
the place for it.

With regard to the question of ft.uorescent
lighting being used in Holland, as raised by
Mr. Stap, we do use fluorescent lighting, as I
mentioned in the paper, in interview studios and
small studios where we do not do drama produc-
tions, The fitting described does sound an
interesting design, but I think it has a disadvantage
in that it cannot be plugged into any outlet. You
have to have special ft.uorescent outlets, as
opposed to tungsten outlets, and therefore there
is a marked limitation in the overall design of
your circuit selection and dimming systems.

Mr. Derek Phillips drew attention to the fact
that the designer of interior lighting installations
might well have something to learn from the
lighting supervisor with regard to techniques for
the creation of mood with light. Studio lighting
technique is not a subject on which I can speak
with authority but this point does, I think,
reinforce the argument. that this Society has much
to gain from bringing these men into its fold.

Finally I would like to thank Mr. Penny for his
very interesting written communication.
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