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The B3404 telecine in New Zealand

Summary

This article velates hiee the monochrome [elecines were
replaced by Marconi 3404 telecines at three television
centres in New Zealand and mentions factors affecting
the floar plan adopted,

The Maveons B telecines are paired in adjocent
bowths and may be operated either locally from the booths
wr remotely from vision control rooms. When e remote
they are controfled by o single wire multiplex system of
New Zeolowd dexign, The staffing arrangements in New
Lealand as repards telecines and how telecines are wsed

aperationally are diveussed beiefly,

Introduction

With the decision to convert the then existing mono-
chrome service to colour it became necessary 1o replace
the monochrome telecine chains. As a first step in the
conversion programme it was decided that two colour
telecines would be purchased for Auckland Studios.

Following the evaluation of world-wide tenders two
Marconi B34(4 telecines were selected. Approximately
one vear later approval was given o convert the Christ-
church and Dunedin studios 1o colour. As a result of
this, and the decision to start a second channel also in
eolour, an additional cight Marcom: B34M4 telecines
were bought, again following the calling of tenders.

The distribution of telecines when they had been
delivered was four in Auckland and three each in
Christchurch and Dunedin. Subsequently, one of the
Christchurch telecines was shifted to Hamilton, a small
monochrome station, which was being converted to
colour,

Facilities chosen
The Marconi B3404 telecine model purchased by New
Zealand Television was the edition with two lomm
projectors and dual slide projectors. As they would be
moved only at infrequent intervals, and as it was
intended to run the telecine from 24 hour power sources
to minimize the drift of parameters, it was decided that
the Automatic Registration Unit was unnecessary.
Subsequent experience has proved this design point
valid as only minor adjustments to registration are
needed each day and the time required for these is
minimal,

Of the other options available the following were
bought for all telecines:
{a) Auto-exposure and Auto-black
ib) Auto colour

(e} Variahle gamma.

Two other options, the Frame Counter and the
Preview Camera, have been fitted to one machine so
that they can be evaluated to determine whether they
are of some benefit operationally considering the uses
to which telecines are put here in New Zealand. The
other option currently available, Optical Mix, has not
been purchased.

Layout

An exercise was carricd out to determine how many
colour telecines could be physically accommodated in
each station as replacements for the monochrome ma-
chines already installed. Tt was soon apparent that with
the space limitations in each telecine area, the choice of
colour telecine type was limited to those which adopted
a cabinet or similar front-loading layout,

Following this decision detailed drawings were pre-
pared of possible layouts for the telecines in each area,
Eventually, and after considerable discussion, it was
decided to pair the telecines in booths. See figure 1,

Thes layout was standardized for all the television
stations and it became possible to do direct telecine to
tape dubbings without the need to involve a control
room. Thus a saving could be made in the number of
control rooms necded at any one time,

{A) TELECINE BOOTH LAYOUT

As can be scen from figure 1 two machines are placed
facing each other, Normally they are pushed back
against the walls behind them, and only rolled forward
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Figure 1. Telecine booth layout
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Frgure 2, Auckland showing console and ilwmimated
sty

when access to the back is required. This arrangement
was adopted for all the centres except Dunedin where
there was more space available, In the case of Dunedin
no walls have been built behind the telecines and in
effect their backs become the outer lines of the booth.
This has proved to be better from the point of view of
servicing but sound isolation between the booths and
the rest of the room i poar,

Between the telecines a booth cnm]m':iin_u a console
and an illuminated surround for picture monitors was
built (figure 2). The two halves of the console and
monitor facia are identical, The intention was that two
pperators could sit side by side and each control a
telecine with no sharing of any controls or monitors,

There was some concern initially that with two
E]ri}gr.iﬂl]'llll'.'ﬁ r!]!'l['lill"-_l; Hi:l'lll_l l:ﬂT'ICI']'II.B!:g’ il'l_ Th{" one I:FI.':II:I”I
either operator could be distracted by the other's pro-
gramme, To overcome this it was intended that one
operator or both would moniter the sound using head-
phones and that a blind or blinker could be pulled down
between the monitors so that each operator could see
only their own programme, In practice these measures
have not proved necessary, partly because one telecine
C“UI:I;J. E]l‘! LJ]?II'."l'.llir]H On remote ;lSEij{[]ﬂ]L'l!t o a fl."J“lT'L'j]
room and partly because the distraction was not as great
a5 WHs ﬁfﬁt 'Fl‘:ITlL‘L].

[B) MONITOR FACIA

The monitor facia (figure 3) incorporates two 38em
colour monitors, two 33em monochrome monitors and
two Tektronix 528 waveform monitors. The ratio of
surround-to-monitor area is considerably less than rec-
ommended, the size of the facia being determined
basically by the size of the booth, but has neverthe-
less proved adequate, For this reason the facia is only
a little deeper than the monitors. The illuminated sur-
round is it directly by a mixture of Huorescent and
incandescent lamps to achieve a colour temperature of
63DOR. For servicing, the monitors are removed from
the front, and there is a lunited access through doors
in the sides for la mp changing, etc. .

(C) COMEOLE
Panels on the console are arranged in two rows with
|.|'“." CAITENCEL EHI'lH'[J]ﬁ mearest thl‘: I:]]',!II:"I:';I,II'_'I[' ﬂ_l'l_l_t tr;ﬁ{_‘li”“

Fr;['rnrr 3. Meon .".l'ur_,r:r:r;'r.l

controls farthest away (figure 4). In between the two
rows of telecine panels a monitor selector panel for
sound and vision 18 mounted. Also provided in the same
row as the traction controls are talkback panecls and a
blank panel where a frame counter remote control panel
could be installed in the future if necessary (figure 5),
At present no space has been allowed for optical mix
panels as this option was not available at the time the
conzole desipn was finalized. 1t 15 expected that this
panel could be fitted if required with only small alter-
ations to the lavout,

Camera controls were placed nearest each operator
as 1t was considered they would be wsed frequently
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Froure 4. Control console
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Figure 5. Console shotetng the [rame counter panel
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during a programme, whereas the traction controls,
once a selection had been made, would be seldom
touched again, However, this has proved to be not
always the case, particularly when doing short items
such as commercials or when using a [rame counter.
Az a consequence this makes it a little awkward for the
operators to use these controls without disturbing the
camera contrils,

(1) OTHER FACTLITIES

Located in or near each booth 15 a rack of equipment
which is not shown on the diagram of the booth layout.
This rack contains the colour black to syne pulse
decoder for cach telecine, the Data Link Terminal, the
telecine local remote contral unit and the sound tollow-
er assignment panel which enables any sound follower
to be assigned to any film projector on any telecine.
The sound follewers themselves are located adjacent to
the telecine booths, Sondors are provided in Auckland
and MagnaTechs in Chrigtchurch and Dunedin with
nu sound follower provided for Hamalton.

(E} AUDIO AND VISION DISTRIBUTION

The first output of each telecine coder is connected to
the station video distribution system for programme
usc znd monitoring. One output of this distribution
system 15 controlled by each telecine's monitor selector
panel located 10 the facia booth consele, This output s
connected to the A inputs of the facia monitors for that
telecine, With this system the operator can select his
own ot other telecines, control rooms, off-air and rest
signals. A similar, but less extensive, svstem is provided
for audio monitoring.

The second output of each telecine coder 15 wired
directly to the B input of that telecine’s monitors, which
enables the operator to view the output before it goes
through any amplifiers.

Remote control and assignment
When a telecine s assigned to a control reom, the
viston znd sound are routed through matrices to the
contral room, talk back circoits are made and all the
remoate contralz and tallies for the telecine, with a few
exceptions, appear in the contrel room. As a large
number of conductors would normally: be required to
achieve thiz, a single wire multiplex Data Link System,
designed by the BUNYZ, is used. Thus controls and
tallies are not routed via a mateix but aee interconnected
by sending a destination address with each "packet” of
data alomg the Data Link. In operation the remote
control panels can b regarded as bemng physically
connected to the assigned telecine.

With this system the telecines can be controlled from
a remote destination with only loading of films and
shides being done in the boath; In cach contrel room
two complete scts of telecine panels are usually pro-
vided. An additional facility, a Telecine Change-over
Unit, is provided, which enables each telecine to be
controlied from its booth or from its assigned destina-
tion. If assigned to @ destination with remote control
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panels it iz controlled there unless the local remote
switch on the Change-over Unit is in the local position
when lecal (booth) control is ebtained. When assigned
to a destination with no remote panel, control remains
automatically at the booth, Mechanical and electronic
controls can be switched separately and the local ‘remaote
switches on each telecine still function as normal,

To overcome the possiblity of a serious failure in the
Data Link and Telecine Change-over Unit the same
connectors as are used on the telecine panels are’ used
on the Data Link so that the booth panels can e
connected directly to the telecine if necessary, The only
rmajor item that cannot at present be assighed using the
Dhata Link Svstem are the frame counter remote panels.
If the need iz shown for these units to be used exten-
sively in remote control rooms ‘it will be possible to
extendd the Data Link System to accommodate them,
This limitation would apply similarly to optical mix
remote panels should this option be purchased in the
future,

Staffing

The Marconi B34HM tclecines are operated by girls
designated as Technical Operators who load films and
slides, colour-grade the pictures and who usually carry
out the daily abgnment check which includes checking
anel adjusting if necessary resolution, registration and
grey-scale tracking.

Shilled back-up is provided by telecine maintenance
technicians whe do the normal servicing required and
more thorough alignments at regular intervals. They
have had instruction on how the Marconi B3404 tele-
cine works from Marconi installation engineers and
BCNZ engincering staff during visits to the various
television stations, and some have now been on a formal
training course for the Marconi B34 telecine con-
ducted by the BCNZ Training Scction,

Where specialist knowledge iz necded, such a5 For
major overhaulz or modifications aned for zerious prob-
lems, BCNZ engincering staff provide assistance. BONY
Enginecring consults with Marconi at intervals, or as
needed.

Operational usage
The first two telecines delivered were installed at the
Auckland studios early in the colour conversion pro-
gramme. There were few colour facilities available as
little work had been done on converting the station
“T'he two telecines were therefore placed ina temporary
area for ahout a vear before being shifted to one of the
pew booths. During this time they were used exten-
sively for training and also for simple production work
such as the transferring of film commerecials to tape,
the origination of film excerpts for studie productions
and for news inserts. This warkload gradually increased
g5 the colour conversion programme gathered momen-
ELm,

With the commencement of the second television
chanmel which originates from Auckland, the workload
inereased dramaticallv. Conzequently at Auckland two
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telecines and one booth are committed to transmission.
These machines are used for the plaving of pro-
grammes, and provision of slides for programme sum-
maries. Wormally, however, no commercials are plaved
as these are all on guad video cassettes, Outside trans-
misgion hours these two telecines are used for produc-
tion wirk.

The other two telecines i the second booth are sct
aside for pn:n'.lur_'t'mu. '|'_'p'[1'u:'.1! work includes the muking
af commercials, news inserts, viewing of films by film
censars, ilm imserts for productions, transfer of Rlmed
productions to wvideotape and supply of slides for
ﬂ.‘.l'l FiriTH ]'Hl_"r' t.‘H‘l.‘l'.'r:i- ;_.fl'l"l crators.

The one frame counter and memory purchased has
been installed on one of these telecines and one of s
usez will be to provide a frame count superimposed on
tor the viden signal to be recorded on a helleal video tape
recorder. Thiz will enable film censors to view the
recorded 1.'|'t|t:n?:3pc aned make their tditlmi: decisions
away from the telecine. When decisions are finalized
the frame counter cquipped telecine will be used to
carry out the actual editing. By adopting this approach
lEII‘_' 'I:!II.:IHL'L'EE {:f ﬁ] Im {!HI'I'IH.gE are ol ﬁ-idl_"l'ﬂhl}" H.'Ij L'ICL"d a5
well as the amount of time taken for each job, thus
miaking more time available for other work,

The single B3404 telecine at the Hamilton Studio is
used for miner production work and the preparation of
commercials. [t is installed in a cinetape room with a
I'H'!I:]tl?l Ciln!iﬁ]i.' Il'[id I tf:lTi:itf:li' fﬂl’:i.l:l 5‘“ [1i|ar to lI'l[ilﬁI: .Efl
other stations. The conzole has mounted in it, in ad-
tl!‘[i.f][] {5} tl!ll.‘l:.'il'IL' L'['I'I'ITT(I' ]'!IH[']EIH, II'IL' L'[':I'I'it'l'(ﬂ I'HI'I'IL"'F fﬁJT
the studio camera. Consequently the cinctape room is
used as the vision control room For the dtation.

The B3404 telecines at Chrigtchurch and Dunedin
are used for news inserts, production work, preparation
of eommercials and the plaving of stand-by pro-
gramimes for the South Tsland if programmes ex Avalon
or Auckland Stodios cannot be received due to micro-
wave link fatlure. At Chrstchurch both telecines are in
a standard booth and at Dunedin two telecines are in
g standard booth while the third s im0 a2 half booth
{figure f) where the console and monitor facia are only
|ar;|.‘r1:' L‘]'I.I:]'Il:gl'l L4} :!CI:UITI]'I'IHE'H'H.‘. one sct IIF tL‘ll‘.I:'il'l.t! F]ﬂl'li..:llﬁ-
and monitors, This arrangement was adopted because
of space limitations,

Until recently the telecines in all centres were con-
trofled from the booth consales as the Data Lank Units
were still being installed. Therefore the decision o
build the booths hzs been well juﬁriﬁr:d for without
them it would have been difficult to utilize all the
telecines so extensivelv. With the Data Link System
now being operational, full advantage can be taken of
the asspgrrnent and remote contraol facilities m addition
to the desirable features provided by the booths.

Owing to the instant start and high speed spooling of
the 1omm projectors the telecines have proved to be
very goosd for news inserts. Pracrically, it has meant
that the deadline for when material needz to be loaded
can be very much claser to the on-air time comparcd

Fipare . Dunedin showing half bootl

with telecines with conventional single-speed tvpe pro-
jectors, The fast spooling feature has also proved usetul
in the preparation of traslers for coming programmes on
feature films as the excerpts required are often widely
separated on the one reel,

Modernization

As the initial orders for the Marconi B3404 telecine
were pbtc-r.d soon after its release date, New dealand
was supplied with very early models, in fact the first
and third off the production e, The second order For
eight placed at a later date meant that modification
states varied widely, As part of the programme to
maintain and improve standards it was decided to
update all telecines to the same modification state and
carry out further work so that they would be at the satnie
state as the current production ones. "T'his involved the
BCNY in a considerable amount of work, but with the
close co-operation of Mareont most of the work out-
standing has now been completed with entively satis-
fuctory results,

Conclusion

The B344 telecine has been found very suitable for
the operational requirements of New Zealand Tele-
vision. Despite its advanced design technical staff have
had little tl'iH":cult],' in changing from monochrome valve
telecines 1o these solid-state colour telecines. The use
af booths achieved satisfactory conditions for grading
colour films with only a small firancial owlay at a
relatively early stage of the colour conversion pro-
grammme and this eénabled the telecines to be fully
utilized. Training of operators was 45 a consequence
maie much easier.

Acknowledgement

The author wishes to thank the Controlter of Engineer-
ing Services, Broadeasting Corporation of New Zealand,
for granting permission to have this arncle published,
and to the techmcal staff in Auclland, Christchurch and
Dunedin for the valuable assistance given in installing
the telecines and booths.



Caol. P. |. Garratt, M.A. (Cantab) and H. ]. Barker

Engineering a television service for
British Forces in Germany, Part 2

Summary
I the previous issae, Part | of this article dealt soith the
Planning, Engincering and Management of the praject,
Special comiderations applying to the transmission of
the signals from the United Kingdom to Germany wore
disewssed and alwo the conditions appiving to the redistri-
bution of programmes fo widely sepavated pockets of
UHTETS,
Part 2 deals with the implementation of the praject and
discusses some of the problems yet to be wilved,

Implementation phases

Az explained in the first part of this article the system
has for convenience been divided into 6 main phases,
with further sub-divisions being made as found necess-
ary in the large sections.

PHASE |

The Company was asked first to provide a service for
personnel stationed in the more isolated Celle region
which has limited amenitics. Following a visit to the
town and careful analvsis of the number of potential
viewers serving in each location within the area, the
Company were asked to provide the 5 stations shown
in figure 6,

The programime provided by the transportable con-
trol room currently sited at Celle is used to modulate
the local transmitter and the NERA microwave link
0-5W transmitter, the single output of which is used to
feed both the Bergen and Fallingbostel facing antennag
via # 3dB waveguide splitter. On subsequent phases
using the 10W EEV TWT amplifier, consideration is
being given at multiple distribution branch points, to
extending this technique to feed four antennas from
one transmitter. Due to its passive nature this arrange-
ment is reliable in service and most coat effective in
deplovment of equipment.

At Bergen, sited not far from Belsen, and Falling-
bostel the link demodulated video and sound channels
are used to feed the local broadeast transmitters while
a second i.f output from the receivers drives the micro-
wave Ik transmitters for onward transmission to
Munsterlager and Soltau respectively. Since these two
sunons are lermination poimts n the present arrange-
ment and the system is uni-directional, microwave
transmitters are not required at these points and the
demodulated signal is connected only to the input
circunts of the broadeast transmitters. On Phase | only
the sound channel s transmitted on a sub-carrier

MUNSTERLAGER
SOLTAU Ty ANTENNA

Ty ANTENMA

Am ANTENMA
FALLINGBDSTEL

CELLE

2=3m ANTENNAE
Figure 6. Phate | microwave ronteing diagram shoscing
bearings, distances and frequencies.

placed above the video band. In the interests of high
performance, sound in sync will be used for the remain-
der ol the systen,

It will be noted that both routes use the same micro-
wave (requencies in the SGHz military band, sufficient
protection being obtained by the use of 2 and 3m
antenna dishes and 9 polarization rotation. Fading
margin is of the order of 3040 for cach path, Link
equipment is duplicated with automatic changeover to
provide a continuity of service for well over H,49% of
programme tme.

Even before the supply contract was received, a
prototype B7303 televimon broadeast transmutter was
designed, tested and sent on a loan basis o Celle in the
early spring of 1975 for trials. The results were o
successful that the transmitter was retamed on site
until the production equipment had been mstalled at
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the beginning of 1976, Prior to the arrival of the trans-
portable studio ar Celle, test patterns and audio tones
were used to modulate the transmitter. The inaugural
BEBS VTHE transmission from Celle took place at
1900 hours on 19 Seprember 1975,

Formal installation activity in Germany commenced
in the late autumn of 1975 and towers at the four out-
stations were erected by Company riggers on preparedd
foundations as soon as local weather permitted in 1976,
Farly spring saw delivery of the first completely m-
stalled container to Bergen, the remainder following in
guick suecession. Soltau; the last station of this 'phas.l:
to be installed waz completed by the end of May.
Following everall testing and adjustments outside pro-
gramme hours, the system was finally handed over,
using standard MOD (PE) procedures in early July.
The Company provided initially a small team of
engineers, based on Bergen, to supervise maintenance
of the systenn until loeal staff could be recruited and
trained. Since the broadeast transmitters are not
duplicated, two spare equipments have been supplied
enabling a maintenance philosophy based on module
replacement to be implemented.

It is understood that the service now available s
much appreciated by the Brinsh Forces and their
famulies stationed within the coverage areas since this
additional amenity, apart from providing entertainment,
forges amuach closer link with refations and friends at
home by seeing the news and pictures only a few hours
ald. Parallel screcnang  of pnpu|ar television pro-
grammes like Coranation Street, also generates discus-
sion and engenders correspondence on items of topical
interest, Currently transmmissions run for approsimately
506 hours o week, including schools programmes and
‘Good Afternoon’ for wives from 1330 to 1500 and
main features with news from 17,0010 23,30 hours,

FHAsEs 2 axo 3

Long before completion of Phase 1, planning of Phase 2
cormenced. Originally the backbone of this phase was
planned to follow the STARRNET route back to Werl.

Following o detatled study of requirements, and
taking into consideration the present loading of existing
towers, a divergent route vid Hunenburg, Lippstadt
and Soest was suggested from Loebbecke to Werl,

Representatives of the MOD {PE) Project Manager,
the Communications Praject Agency of the School of
Signals (Blandtord) are now stationed in Germany to
Haise with the CS0 of BAOR, the Joint Frequency
Flanning Board, the German Construction Agency, the
Deutsche Bundespost and many other authorities re-
sponsible for siting and planning permission,

The planning of Phaze 2 iz well advanced and
arrangements for site PrLTrﬂrEl't'iﬂn have been made, For
these two phases the Property Services Agency is
responzible for the purchase and erection of all antenna
supporting structure ready for Marconi riggers 1o install
the antennas and the assocated wavepude runs, Since
nearly 6 stations are involved each phase will be spilt
into stages for the purpose of handover and early

Figwre 7. Tesf transniissions in progress frow Soest,

expansion of the viewing audience. On Phase 2 the aim
is to complete the microwave Hnk from Celle to the
Werl area first so that the transportable contral room
can be transferred to this station,

The containers invalved will alzo be fitted, of course,
with broadcast television transmitters whereappropriate
te provide an almost immediate service during the
summer of 1978 on this backbone route,

PHASES 4 AND 5

A preliminary study of the Phaze 4 route from London
to the South Coast has already been made and a2
microwave link from the London control centre {LOC)
via three existing radio relay seations e Swingate . 1g
proposed.

The LCC ar Wembley has been purpose built for
BFBS by London Weekend Television who also staff ir
Four RCA 60 videotape machines are used to record
approximately 80 programmes a week from BRC I,
BRC 2 and TV “off air’ transmissions. Selected pro-
grammes are then prepared for presentation by the
addition of announcements and ingertion of suitable
links between the recorded programmes. These are
transported 1o Germany lor reproduction in the Celle
transportable control room equipped with three similar
VTR machines.

A major challenge 13 presented by the Phase 3
requirements eventually to transmit live programimes,
with mimimum  distortion and maximum relability,
from the UK to West Germany. The following possi-
bilitics have been considered:
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ia} tropospheric scatier;

{h) line-of-sight microwave links - purchase or rent ;
(e} satellite;

id) halloon.

Several years ago MOD (PE) awarded the Company
a contract for the supply and installation of a wideband
commumnications quadruple diversity 'Irnp-cup]'u:ﬁu link
between the UK and Germany. Channel signal noise
performance and reliability have been reported as
curemely good and consideration has been given
expanding this system to carry the television video
signal.

The existing two 1Hm (60ft) reflectors could be used
for transmission and reception of an addimonal modu-
lated r.f carrier by the fitting of a further feed horn
msembly connected to new transmitter and receiver
cquipment. This arrangement would provide » direct
link 1 Germany over 336km (210 miles) at minimum
cost but theoretical caleulations indicated that the ex-
remely  high  avalability/performance standard  de-
manded for this project could not be guarantesd due o
phase changes under rapid fade conditions affecting the
eolour sub-carricrs.

Although apparently simple to implement at first
sight, an all microwave link solution presents many
probleme. The provigion of 13 or 14 stations in four or
five countries is involved, each link in the chain degrad-
g shightly programme quality. Planning permission,
frequency allocation, the national approval of each
country, maintenance problems, and where existing
sites are not available, lind purchare, new buildings and
towers all have to be negotinted and mplemented. The
renting of existing channels, even if available, can be
vostly besides presenting performance problems and
affect avaslability of the signal in Germany.

A satellite link is very attractive, reliable and meets
fully the performance required but rental charges could
be high. Although a suitably placed experimental geo-
stationary satellite is known to cxist it is not under UK
control and there is no guarantee of end of life replace-
ment. It would, therefore, be unwise to invest in space
ground stations, even if use of a wideband channel could
b obtained, without an assuranee of service continuity.

The possibility of using o balloon as & sky reflector
repeater station was briefly considered but ruled our as
impractical for this type of service,

At this moment in time micrewave links appear to be
the hest practical solution and negotistions with the
countries involved continue.
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FHASE

The real proof of all the System calculations made,
specifications written, alignment of equipment and the
overall planning of the project will be established by
this last phase, when end to end measurements will be
made against the performance specifications figures.

In practice it will not be casy to have all the cquip-
ment on such a large system (some stations having been
in service for two vears or more) simultancouwsiy aligned
to peak performance and extremely careful planning
with judicious deployment of engimeers and rest equip-
ment along the route will be essential. Furthermore,
most of these measurements will have to be made
outside programme hours if disruption i to be kept 1o
a minimum,

Conelusion

Few companies in this country have the necessary rangy
of equipment, depth of research, development and
planning support and installation capacity 10 tackle o
project of this quality, size and complexity.

The technical challenge and overall svstem design
responsibility presented by this project, together with
the knowledge that satisfactory completion will bring
plessure to perhaps 2000000 British subjects living
overseas, provides continung impetus o all engageid
on the task.

It is not possible ot present, with many unknown
factors yet to be studied, to give a realistic estimate for
completion of the entire project, but all reasonable
effort 15 being mude by the many planners and engineers
concerned to provide o service to the maximuom number
of viewers in the shortest possible time.

When the remaining phases have been successfully
completed, a final article will be written, probably in
about two or three vears' time.
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