





TV 36
Camera Cable

One of the necessary parts of a
television studio is the camera and
lens, and a lot of time is spent
maintaining and lining them up
before use. In the last few years
however, one of the weak links in
the chain has been the multi-core
camera cable, now known as
TV36, that connects the camera
to the studio control rooms. With
recent modifications it is hoped
that the problems associated with
the cable and its terminating
connector will be resolved.

For non tv-studio engineers it
is perhaps worth considering what
the cable does, and what the
problems were. As the name
suggests, the cable has thirty-six
inner core conductors carrying the
camera picture outputs, camera
controls, talk-back and intercom,
syncs etc. between the studio or
OB and production control areas.
A cross-section through the cable
shows its complexity.

The cables first came into
widespread service with the Link
110 camera, and came complete
with terminating connectors at
each end. These could be straight
entry or angled entry connectors
depending on their application.

Two problems came to light;
the drain wire, a solid conductor,
kept snapping every few inches; the
symptoms being a shower of bits of
conductor falling out of the cable
when it was opened up. Secondly
the clamps at the rear of the
connector were inadequate and the
compression ring lasted only about
a month before becoming too tired
for further use.

So the BBC turned to a

Cable cross-section
seen from socket end

different supplier, and a different
set of problems emerged. These
cables had all the same colour
insulation (white) on the inner
conductors and sadly little
attention was given to the
allocation of conductor functions
or pin layout. Thus syncs could
run next to talk-back circuits,
resulting in a permanent buzz on
the cameraman’s headphones. This
problem was particularly evident
on the Philips LDK series cameras.

All TV36 cable up to this date
was designed for use with baseband
frequencies, and it could have a
poor return loss when multiplex
signals up to 27 MHz were being
carried. Slight differences between
manufacturers’ designs resulted in
connectors that did not mate,

So, in 1979, a BBC specifi-
cation for TV36 type cable was
produced, this being coded
PIF36/1M. Initially this specifi-
cation called for three versions, A,
B, and C (rubber, polyurethane
and pvc sheaths respectively). The
resulting cables were free of earlier
problems of return loss, colour
coding of cores, and the lie of the
cable. After further development a
single cable, the ‘D’ version, with an
overall diameter of 17.5 mm,
sheathed in Arctic grade pvc, was
produced. This improved the
flexibility and avoided the ‘squeak’
problem which occurred on some
studio floors with the polyurethane
sheathed cable. It was also thick
enough to prevent it going under
pedestal guards. The ‘D’ version

Outer
a ) cover
“:,'i‘:lp'"g Groove for moulding
scrows locating
clamping i Clamp nut
Inner rings Hexagonal Plain & sleeve
clamping insert washers
rings ~ .,
0
\ \ ring
Locking =)
o (=5 1
| —
=
—
=)

Retaining pin

) for hexagonal .
Shell housing Gasket i\ insert Compression
Shell housing ——T° \ nne
Shell housing
retaining screws

although some of the clamping
arrangements were better. How-
ever, clamping still caused trouble
on the studio floor — the cable
would frequently be pulled out of
the clamp when the camera
moved, and the clamp came off on
the studio catherine wheel. The
original studio floor cables came
covered in neoprene which ripped
off if the cables became trapped
under the camera pedestal wheels.
Although the neoprene was flexible
and quiet when moved on the
studio floor, it was “sticky” and
picked up dirt. An extra wire,
sometimes carrying power to
camera lamps, was wrapped round
it to lift it out of the dirt. Poly-
urethene was tried as a sheath
instead, but this stiffened the
cable and had the nasty habit
of producing loud squeaks in the
middle of productions, although it
proved satisfactory for use on OBs,
and for wall mounted cables in
studios.

became, and remains, the standard
TV36 camera cable for both studio
and OB use.

However, cable clamping was
still a problem as under severe
conditions, the original compress-
ion ring clamps deformed the cable
evenly all around the ring, leaving
it free to move slightly. Eventually
the wires of the outer wire braiding
snapped off their anchorage, and
the inner wires broke off the
connector pins: the evidence of
this starting to happen was felt
when the connector clamps could
be turned slightly on the cable
end. SCPD produced a clamping
wedge as an interim solution which
was inserted into the clamping shell
and held the cable firm. This
worked by flattening the cable
slightly, but the whole clamping
assembly then tended to unscrew
from the body of the connector.

The wedge modification
works well if the clamp assembly
continued on page 9
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New World - continued from page 1

for storing the map of the world
at all angles. The hardware de-
velopment included EPROM based
frame-stores, and digital processing
of the video. Software had to be
written for the departmental
VAX-11 computer for validating
and processing the data into a
suitable form for direct program-
ming into memory.

A third group in the project
was Computer Graphics. They have
been extensively involved in past
projects, and for the BBC 1 symbol
they wrote large amounts of soft-
ware, especially to generate the
compressed data for each view of
the world. This processing and
the transferring of data between
their Quantel and VAX-11
computer took a long time and
was mostly run over weekends,
but the time had to be carefully
chosen so as not to interfere with
election coverage in 1983 and later
the Olympic games.

Computer  Graphics also
organised some early feasibility
studies to evaluate the graphic
principles. In particular this
showed that a 3D effect could be
obtained even with an ‘infinity’
view,

The digital standard used is
that specified by the EBU for a
digital parallel interface. While the
device has only analogue outputs,
to suit present installations, the
EBU specification defines the
required sampling rates and levels
for luminance and chrominance. A
further advantage is that the
Quante] Paintbox handles data in
a form quite close, but not
identical, to this format.

To produce the overall effect
two full frame-stores are used.
One is the foreground store which
holds the highlighted gold shell,
and the other is the background
store for the shaded blue disc and
the captions. These stores hold
only a single frame, and there is
no restriction on their content.
They are full colour and can
display any picture produced by
the Quantel Paintbox. These stores
are generally known as the ‘fixed’
memory.

The main store of the system
is known as the ‘sequence’
memory. This holds the data for
the map of the world for each of
the 600 fields that are displayed.
This data is compressed by a coding
system  which combines the
benefits of traditional run-length
coding, with the advantages of
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pixel definitions. There is physical
space for up to 7.5 Mbytes of
memory, although the addressing
can access up to 16 Mbytes. For
this application a field of data is
stored in less than 8 kbytes of
memory space, as opposed to over
400 kbytes for a full field store.

Software

The starting point for the sequence
data was a purchased data-base of
a Mercator’s projection map of the
world. This was edited by
Computer Graphics to remove all
political boundaries, and trans-
ferred from their VAX-11 com-
puter into the Quantel Paintbox.
This was used for a 2:1 size re-
duction which incorporated the
anti-aliassing algorithms. The data
was then transferred back to the
VAX for encoding into the Designs
Department data compression
format.

The two sets of fixed data, the
gold shell for the foreground and
the blue disc with caption for the
background, were ‘drawn’ on the
paintbox. This data is properly
anti-aliassed at source and was also
transferred to their VAX-11.
Further processing ensures that no
degradation occurs.

Both the fixed and sequence
data was transferred from
Computer Graphics to Design
Department on magnetic tape,
using the internal post! This proved
to be an extremely efficient
method of data interchange, far
exceeding the earlier methods of
paper tape and floppy disks.

Hardware

The memory structure is similar to
that used for the recently intro-
duced digital Test Card F generator
(see Eng Inf No 18), but each card
can hold more data, and can be a
part of a larger data-base. The
EPROMs used are 27128 16 kbyte
devices, although the memory card
can take 27256 and even 27512
devices as, and when, they become
available. When fully populated
with 27128s each card holds
0.5 Mbytes.

The controller unit has a
24-bit sequence address bus giving
access to 16 Mbytes, but the
equipment has space for only
7.5 Mbytes, and is fitted for
5 Mbytes. The controller also
addresses the fixed memory
through a 19-bit address bus. This
memory uses identical cards to the
sequence memory and four are in
parallel. A result of this is that the

customising for each region affects
only the data on two cards in the
system. In fact, since only the
caption is different for each, only
16 EPROMs are specialised.

The controller also decodes
the sequence data from its highly
compressed format into a usable
13.5 MHz data stream, and
distributes timing information to
the rest of the system. Timing
control is useful, since it can
eliminate the need for external
synchronising. This equipment’s
output can be varied from over
6us early to over 3us late relative
to the mixed syncs input reference.

Digital multipliers are used to
key the map onto the foreground
and background data streams.
These are full 8 x 8 bit devices,
and correct scaling is incorporated
to ensure unity gain where
necessary. The two keys are
processed to prevent any excess
amplitude after combining.

The two data streams are
added digitally, before being
blanked. Normally digital blanking
needs to be shaped to conform to
PAL system I, but since all the
signals are generated internally,
correct shaping is naturally
included within the data. (In any
case the start and end of all lines
are black.)

A new, triple-video, analogue-
to-digital converter has Dbeen
designed to provide the YUV
outputs and an analogue matrix
used for two sets of RGB outputs.
Both these units employ close
tolerance components to minimise
drift, and hence regular alignment.
A test waveform is included within
the system for checking output
levels and matrix accuracy.

The system also includes a
large power supplier, based on a
commercial unit, and a BBC
designed clock generator which is
common with other digital
equipments.

Manufacturing

The detailed design of the system
began in early 1984, with the re-
quirement that the new symbol
should be ready to go on air by
Ist January 1985. This included
the slight complication that not
only London, but also eleven
regions had to have their
equipments delivered and installed
well before Christmas.

Taking a certain amount of
risk, some manufacturing had to
be initiated before the prototype
was fully operative. This partic-



ularly applied to the making of
over 200 memory cards. Existing
designs and the large quantity of
memory units were made by
Equipment Department, while the
rest, including the crates, were
made by the Production Unit of
Designs Department. The manu-
facturing process and system test-
ing went quite smoothly and all
the regional units were delivered
in November.

All the digital cards that were
designed for the system were
prototyped and proven using the
wire-wrap technique. They were
then laid out for pcb’s using
Designs Department’s Racal Cadet
CAD system. Without this, it
would probably not have been
possible to obtain the component
and  interconnection  density.
Certainly the accuracy of the
computer-generated artwork
ensured high quality products
requiring the minimum of fault
finding during test.

Perhaps the most time con-
suming part was the programming
of nearly 6000 EPROMs. This was
facilitated by the purchase of two
specialised MOS PROM pro-
grammers. One could be connected
through a terminal to receive data
direct from the departmental
VAX computer, while the other
could copy ten devices from a
master EPROM. Without the VAX
facility, or something of similar
power and capacity, it would
probably not have been possible
to complete the software process-
ing in the required timescale. For
example, more than five days of
CPU time was used to process just
the background data for all
regions.

Summary

This complex digital project has
been successfully completed on
time. We were, to a certain extent,
fortunate in being able to obtain
the required number of some

components despite shortages. In
particular we received a great deal
of help from Valve Section, who
managed to buy 6000 EPROMs in
a depleted market being scoured
by the hungry computer industry!

The end result is a successful
example of co-operation between
artists, programmers and engineers.
The mutual respect between these
parties has been fostered over
several projects in the past, and it
is to be hoped that it shall continue
in the future.

The techniques developed for
this project have applications for
the future, and we can look
forward to new devices using
similar  hardware and data
preparation.

by Brian Mason, D.D.

L I N K

TV 36 Camera Cable
continued from page 3

is screwed tightly into the con-
nector body and suitable Loctite
is applied to stop it working loose.
This adaptation can, be easily
retrofitted to BBC or BICC made
cables but not those made by BIW.
Modification kits are available at
Equipment Department; contact
Colin Smith for further inform-
ation.

In 1984 Equipment Depart-
ment produced a redesigned cable
clamp, but it can only be used by
severing the ends of the cable and
starting again! However, the clamp
will still unscrew from the
connector body unless it is firmly
glued on. The plain washers and
compression ring shown on the
diagram have been replaced with a
tapered wedge. The modifications
have all but cured the problems,
but it is still worth checking that
the clamp is screwed tightly into

the connector during routine
maintenance, and, if necessary,
using a fair dose of the correct
grade of Loctite to ensure that it
remains that way. (Bearing in
mind that one day it may be
necessary to unscrew it!).

When ordering parts for cable
assemblies it is worth noting that
several manufacturers have been
involved. Parts for, say, a BIW
assembly may not work with the
ED system.

New Weather System

continued from page 7

day. In the future it is expected
that rain radar products will also
be made available.

Satellite images
The satellite images originate from
the scanners on-board the Meteosat
geostationary  satellite. Before
reaching Television Centre the
images are first received in
Darmstadt, West Germany and
processed into a digital datastream,
retransmitted to the satellite and
then bounced to the Lasham
ground station. From Lasham they
are then sent in analogue form to
Bracknell where they are converted
to digital form.

Once in digital form the
images are made into a mosaic,

re-projected to a form suitable for
the BBC, and transmitted to
Television Centre in a compressed
run-length code over BT circuits.
The images are re-generated in the
VAX computer, and sent via a
DMA data link to the Jupiter. The
video output of the Jupiter is fed
as an overlay to the Quantel which
“prints” this on the appropriate
map background.

Forecast products

The forecast products are derived
from the model of the atmosphere
which runs in the Cyber 205 which
is regularily fed by a considerable
number of observed weather data
values. The model is able to pre-
dict and plot pressure values as

isobars for up to 36 hours ahead
and longer if required.

In addition the model can also
predict wind strengths and
direction, plus relative humidity
and several other  weather
phenomena. This data is encoded
in a metafile, i.e. a compact set of
drawing commands and sent in the
same datastream as the satellite
images.

When these are received by
the VAX at Television Centre
these commands are translated
into a form suitable for driving the
Quantel 7001 which is configured
to plot complex curves, typeset
text and symbols.
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