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FOREWORD

HIS is one of a series of Engineering Monographs
| published by the British Broadcasting Corporation.

About six are produced every year, each dealing
with a technical subject within the field of television and
sound broadcasting. Each Monograph describes work
that has been done by the Engineering Division of the
BBC and includes, where appropriate, a survey of earlier
work on the same subject. From time to time the series
may include selected reprints of articles by BBC authors
that have appeared in technical journals. Papers dealing
with general engineering developments in broadcasting
may also be included occasionally.

This series should be of interest and value to engineers
engaged in the fields of broadcasting and of telecom-
munications generally,

Individual copies cost S5s. post free, while the an-
nual subscription is £1 post free. Orders can be placed
with newsagents and booksellers, or BBC PUBLICATIONS,
35 MARYLEBONE HIGH STREET, LONDON, W.1.
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SUMMARY

Riverside Studios in Hammersmith, comprising two film stages together with the necessary ancillary accommodation,
were purchased by the BBC in 1954, The premises have been converted to form two television studios with the associated
technical, production, and general accommodation and facilities required to form a self-contained unit served by the main
television studios at Lime Grove and the scenery manufacture and property facilities at the Television Centre. The studios
are known as Riversjde Studio No. 1 (R1), with a floor area of 6,000 sq. ft and Riverside Studio No. 2 (R2), with a floor
area of 4,200 sq. ft.

The original intention was to use R1 as a replacement studio and it was brought into service on 26 September 1956 in
place of the light entertainment studio, Studio ‘G’ at Lime Grove, whilst the latter was being re-equipped. It is now apparent,
however, that R1 will continue to be used as the principal light entertainment studio even after the return of Studio ‘G’ to
service. R2 was brought into service on 30 July 1956.

The planning of the Riverside premises and the technical installation represent the outcome of experience gained in the
operation of television studios for a considerable number of years, yet include certain novel features—untried in previous
BBC studios—where it has been thought necessary to gain direct experience for the future. The facilities offered at Riverside

are more comprehensive than those available at any of the earlier BBC studios.
This Monograph deals with the engincering equipment at Riverside Studios and should be read in conjunction with
Monograph No. 13 which deals with the architectural aspects of the planning and building of the premises.

TERMINOLOGY

Warveform Terminology (As agreed by the British Standards Institution)

1.

BLANKING LEVEL

Inthe video signal, the boundary level between the picture information and synchronizing informa-
tion: the reference level of the video signal.

2. BrLack LEvEL In positive transmission, the minimum permissible level of the picture signal.

3, Wwmrte LevEL In positive transmission, the maximum permissible level of the picture signal.

4, PEDESTAL In the picture signal, the separation in level between the black level and the blanking level.

5. Sync. Leviv The level reached by the tips of the synchronizing pulses.

6. Peak WHITE The level in the vision signal corresponding to white.

7. TFRONT PORCH The interval of time immediately preceding the line synchronizing signal during which the video
signal is maintained at blanking level.

8. Back PorcH The interval of time immediately following the line synchronizing signal during which the video
signal is maintained at blanking level.

9. FiELD In monochrome television: a sub-division of the complete television picture consisting of a series of
sequentially scanned lines spaced equidistantly over the whole picture area, the repetition rate of
the series being a multiple of that of the picture.

10. PICTURE In monochrome television: the displayed television image containing the whole of the transmitted
information.

11. PICTURE SIGNAL The signal which conveys the picture information, as generated by the scanning device.

12. VIDEO SIGNAL The combined picture and synchronizing signals.

13. VISION SIGNAL The signal produced by the modulation of the vision carrier by the video signal.

General

14. S.P.G. Synchronizing Pulse Generator.

15, MIXED SyNCS. . .. . .

MIXED BLANKING } Pulse Signals—containing field and line components.
16. MASTER QSCILLATOR Usually twice line (requency in a 405 line system 20,250 ¢ps. from which the various components
FREQUENCY necessary for synchronizing the system are generated after division,

17. GENLOCK A system of locking a local $.P.G. to a remote S.P.G, 50 that the pictures from either source are
coincident in time, It is a necessity for ‘inlay’, mixing or superimposing, local and remote picture
signals.

18. RasTER The scanned patch on a cathode-ray tube.

19. FoLpsack The feeding of one, or more, studio loudspeakers with sound not originating in the studio itself,

simultaneously with the mixing of that same sound into the studjo programme output.
5



1. Introduction

The BBC started the first regular public high-definition
Television Service in the world from Alexandra Palace in
1936. This service was maintained until September 1939
when it was closed down upon the outbreak of war.

Television broadcasting was re-started in June 1946 and
it was not long before it was realized that the two studios
at Alexandra Palace were inadequate, both in size and
facilities, to meet the rapidly expanding needs of the
service.

After several possibilities had been examined, land was
acquired at the old White City Exhibition site in West
London on which to build the main Television Studio
Centre and administrative headquarters. It was not, how-
ever, possible to commence work on this new site at once,
because of the national policy of restriction on capital
expenditure.

It was, nevertheless, essential to provide additional
studio space and, in 1950, the Lime Grove Film Studios
of the Rank Organization were acquired by the BBC. Be-
tween that time and 1953 four studios were equipped and
central presentation facilities provided, thus allowing all
Television Studio Operations to be transferred to these
premises. Of the four studios at Lime Grove, however,
only one, Studio ‘E’, was equipped on a permanent basis;
the other three being, as a matter of necessity, developed
on austerity lines, using equipment originally built for
outside broadcasts.

In 1954, the Shepherds Bush Empire was purchased and
quickly developed, again on an austerity and temporary
basis, as a Television Theatre to satisfy the growing de-
mand for a studio suitable for the spectacular type of pro-
duction requiring the presence of an invited audience.

By this time the planning of the new Television Centre
on the White City site was proceeding rapidly. It was clear,
however, that before this project could be completed it
would be necessary to re-equip the three austerity studios
at Lime Grove and to provide a further studio to give some
scope for the immediate future expansion of programme
hours and complexity; possibly even to provide additional
studio space for an alternative programme.

It was therefore decided to equip two new studios, one
as areplacement studio which could be used in place of the
studtos at Lime Grove whilst each in turn was refurbished ;
the second as an additional studio. It was with this object
in view that the BBC purchased, in 1954, the Alliance
Film Company’s Riverside Studios in Crisp Road, Ham-
mersmith. The choice of this particular building was no
doubt tempered by its reasonable proximity to Lime Grove
and to the new Television Centre but, in choosing a film
studio building, it is clear that some advantages are gained
at the outset.

Planning was put in hand immediately upon taking
possession of the premises with the object of providing,
with the minimum of alteration, two television studios to
be known as Riverside 1 or R1 and Riverside 2 or R2
topether with the basic ancillary accommodation and
facilities. Consideration was to be taken of the fact that
the studios would be able to draw upon supplies and ser-

vices from the Television Studios at Lime Grove and the
scenery workshops at Television Centre. The final layout
of the premises is shown in Figs. 1 and 2.

At first sight it may be thought that there is little differ-
ence between a film studio and a television studio and that,
as a result, all that is necessary in converting the one to the
other is the addition of technical accommodation and the
installatton of the necessary equipment. The fundamental
difference in the operation of the two media should not be
lost sight of however; on the one hand, film making is
essentially a non-continuous process with short studio
takes, whilst, on the other, television demands a continuity
of performance which is inevitably the governing factor in
studio technique. The extent of the alterations to the
building consequent upon these differing techniques,
before the installation of television plant was practicable,
was greater than had at first been expected.

In considering the replanning of the Riverside premises,
it was necessary to discard many features which, on first
sight, may appear to have been made to measure. The
studio floors for example, though adequately strong and
level for the operation of film cameras mounted on rails,
were not sufficiently sturdy or level for use by television
cameras, which are required to move smoothly, freely and
continuously from one set to another.

The complexity of modern television studio productions
demands a considerable amount of rchearsal time. It
therefore becomes an economic necessity to reduce to a
minimum the time required to change the scenery between
productions and to carry out the lighting for the new pro-
duction so that a quick turn round can be achieved. In
practice rehearsals at Riverside commence at approxi-
mately 10.00 a.m. on most days and it is therefore fre-
quently necessary to carry out studio rigging overnight.

For this reason separate scenery transit docks have been
built adjacent to both studios.

The normal film studio lighting and scenery handling
facilities which existed at Riverside were unsuitable for
such streamlined rigging operations. A new lighting sys-
tem has therefore been provided which incorporates a
network of remotely operated electric hoists. These pro-
vide a grid of short rigging barrels over the whole studio
and are intended for the suspension of both illuminators
and light scenery.

The conventional method of suspending heavier
scenery by means of rolling skids running on steel joists is
retained.

The lighting installation is most comprehensive and pro-
vides the lighting supervisor with facilities for setting the
initial lighting with the minimum Jabour and maximum
speed. Moreover, it provides for the flexible control of all
illuminators used so that the lighting of a scene may be
altered during the progress of the production, to achieve
any desired pictorial effect on the transmitted picture. In
this operation the closest co-operation with the producer
and those in control of the camera equipment is necessary
and the positions of the lighting control consoles in the
technical areas have been chosen with this point in mind.

Special lighting effects, hitherto impossible with the less
flexible lighting systems used in earlier studios, may now
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be confidently attempted. The ability to switch lights in
groups is normally used for scene-to-scene changes, thus
reducing the heat generated by the lighting and conse-
quently easing the ventilation problem,

Two different systems of dimming have been adopted.
A magnetic-clutch mechanical system with resistance and
auto-transformer dimmers is used in Studio R1 and an
electronic diminer system employing thyratron valves in
Studio R2.

Alternative approaches have been provided in this and
also in certain other cases so that experience can be gained
prior to finalizing plans for the Television Centre, which,
it 1s hoped, will become a standard for the future. The
lighting installation is described in detail in Section 3.5.

It should not be assumed, however, that Riverside
Studios were to be developed purely as a prototype for the
Television Centre. In their planning, the experience gained
in previously equipped studios has been extensively used
and, where possible, in the interests of simplification of
operation similar equipment and techniques have been
adopted in both studios. I'n particular the studio television
equipment for both is identical, as described in Section 3.2.

Before orders were placed for the camera equipment for
Riverside and other studios in the Londen area, the BBC
had decided to discontinue the use of cameras employing
high-velocity tubes. The advantages and disadvantages of
high- and low-velocity tubes are well known, but the major
reason for the choice in this case was the greater sensitivity
to be expected from cameras using the latter type. Ade-
quate sensitivity is, of course, essential so that cameras
may be operated at a lens aperture at which reasonable
depth of field may be obtained without recourse to very
high lighting intensity.

The total requirement for studios in the London area
was just over thirty camera channels and after careful
selection from those available the order was equally
divided between cameras manufactured by Electric and
Musical Industries Ltd, using the stable C.P.S. emitron
tube, und those manufactured by Marconi's Wireless
Telegraph Company Ltd, empleying the 41-in. image
orthicon tube.

Image orthicon cameras have been installed in both the
Riverside studios largely because the somewhat greater
flexibility of this type appeared to be most desirable in
studios intended to be used for replacernent purposes and
consequently having to meet programme demands of
every type.

The major points in favour of the image orthicon over
the C.P.S. emitron are:

(i) Greater sensitivity.

(ii) Lesslag{smearing on movement).

(iii) The ability to handle occasional excessive contrast

ranges without undue degradation of picture.

Studio R1 has been equipped with four operational
cameras, Studio R2 with only three. There is also instatled
in each studio a spare camera channel which is intended
to be brought into service immediately in the event of a
failure of one of the operational cameras. Tt is of interest
to note that there have in practice been several occasions
when four operating cameras have been employed in

Studio R2 but in these instances it has been necessary 1o
modify the procedure to he adopted in case of breakdown.

A single camera channel is available at Riverside for
major maintenance, overhaul purposes, tube testing and
to serve as a replacement during the clearing of any faults
which require lengthy diagnosis and repair.

The vision mixing equipment installed in both studios is
of new design and is very flexible. The sound mixing and
control installations in both studios are of BBC design.
Studio R2 is equipped with a standard Type ‘A’ sound
installation which has been employed in BBC sound and
television studios for many years. In Studio R1, however,
a newly designed and entirely experimental installation,
based on the BBC Type ‘B’ design but employing a table-
top desk and quadrant-type faders, has been used to
improve visibility for the operator and provide a particu-
larly compact operating position.

A 35-mm. BBC-designed Flying-Spot Mechau telecine
channel has been provided for each studio for film insert
purposes. 16-mm. films must, however, be relayed from a
telecine channel at Lime Grove when required. The tele-
cine equipment is arranged so that both channels may, if
desired, be fed to either studio.

The studios and telecine equipment are fed synchronous-
Iy with driving pulses from a central puise generator and
timed so that the smaller studio may be used as a slave to
R1. As the studios are adjacent, ability to mount a major
performance in this way is of considerable advantage.

A mimic diagram type of remote control board is pro-
vided for the control of the main electricity supply switch-
ing so that a close and constant check of the supply posi-
tion may be kept in the central control roem. The studio
lighting is supplied with a.c. and no motor-generators are
used; d.c. supplies, where necessary, are obtained from
metal rectifier units.

A more detailed deseription of certain salient points in
the installation follows, but it is as yet too early to predict
which of the alternative approaches to certain aspects of
the installation is 1o be preferred, or to assess the suitability
of some of the more experimental features of the installa-
tion.

2. Technical Accommodation

2.1 General

The Riverside Studio premises, as taken over, comprised
two film stages, an orchestral dubbing suite, review
theatre, property dock, dressing-rooms, scenery construc-
tion shop, canteen, offices, and various storerooms.

The dimensions of the two stages were, Large Stage
100 [t x 75 ft = 7,500 sq. ft; Small Stage 75 ft X 60 ft =
4,500 sq. ft and the height of both was approximately
251t

Planning for the conversion of the building to television
studios was commenced in October 1954, The larger stage
became known as Studio R1; the smaller as R2, and only
the minimum possible reduction of the effective acting
area of each stage was permitted. Nevertheless it was im-
possible to avoid considerable building extension into the
larger studio.



