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Legal Niceties (the small print)

E&OE. Whilst every care is taken in the production of this publication, the editor accepts no
legal responsibility for the advice, data and opinions expressed. The BATC neither endorses
nor is it responsible for the content of advertisements or the activities of those advertisers.
No guarantee of accuracy is implied or given for the material herein. The BATC expressly
disclaims all liability to any person in respect of anything and in respect of the consequences
of anything done or omitted to be done wholly or partly in reliance upon the whole or any
part of this magazine.

As the regulations for the operation of radio frequency equipment vary in different countries,
readers are advised to check that building or operating any piece of equipment described in
CQ-TV will not contravene the rules that apply in their own country.

The contents of this publication are covered by international copyright and must not be
reproduced without permission, although an exception is made for not-for-profit publications
(only) wishing to reprint short extracts or single articles and then only if acknowledgment is
given to CQ-TV.

Apart from any fair dealing for the purposes of published review, private study or research
permitted under applicable copyright legislation, no part of this publication may be repro-
duced, stored in a retrieval system or transmitted in any form or by any means, electronic,
mechanical, photocopy, recording or otherwise, without the prior permission of the pub-
lisher. All copyrights and trademarks mentioned in this publication are acknowledged and
no infringement of the intellectual copyright of others is intended. Printed in Great Britain. ISSN
1466-6790

Notice to Contributors

Authors are alone responsible for the content of their articles, including factual and legal
accuracy, and opinions expressed by them may not reflect the editorial stance of the publica-
tion. Material submitted to CQ-TV should not infringe the copyright of other writers or bod-
ies. Articles remain the copyright of their authors and following publication in CQ-TV, they
may also appear on the BATC’s web site and CD-ROMs, also in other not-for-profit amateur
publications. Contributions are accepted for publication on this basis alone.

Printed by Clipper Print Ltd., Unit 13, East Goscote Ind. Estate, East
Goscote, Leicester, LE7 3XJ, England. Telephone: 0116 260 9909.
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Committee Contacts '

President: Mike Cox, CEng., FIEE

E-mail: president@batc.org.uk

Chairman: Trevor Brown, G8CJS
Club affairs, Videotape library, and Technical queries, especially relating to handbook projects. 14 Stairfoot Close, Adel,
Leeds, LS16 8JR. Tel: 01132 670115. E-mail:_chairman(@batc.org.uk

General Secretary: Paul Marshall, GBMJW

General club correspondence and business. Library queries relating to the borrowing or donation of written material. Fern
House, Church Road, Harby, Notts., NG23 7ED. Tel: 01522 703348. Email secretary(@batc.org.uk

Hon. Treasurer: Brian Summers, G8GQS
Enquiries regarding club finances, Donations, and constitutional enquiries. 9 Prior Croft Close, Camberley, Surrey, GU15
1DE. Tel: 01276 677879, Mobile077 4029 1191, Email: treasurer(@batc.org.uk

Membership
Anything to do with membership, including new applications, queries about new and existing membership, non-receipt
of CQ-TV, subscriptions, membership records etc. Pat Hellen, The Villa, Plas Panteidal, Aberdyfi, Gwynedd, LL35 ORF,
UK. Telephone 01654 767702. E-mail: memsec(@batc.org.uk

Club Liaison: - And anything of a political nature, co-ordination of ATV repeater licences. Graham Shirville, G3VZV,
The Hill Farm, Potsgrove, Milton Keynes, Bucks., MK17 9HF. Tel: 01525 290343. E-mail g3vzv(@amsat.org

Contests: - Richard Parkes, GTMFQO, 7 Main Street, Preston, Hull, HU12 S8UB. Tel: 01482 898559. Email:
contests@batc.org.uk

CQ-TV Magazine: Editor lan Pawson
Anything for publication in CQ-TV, Articles, Review items, Letters to the editor, and other material except as below. 14
Lilac Avenue, Leicester, LES 1FN, England. Tel: 0116 276 9425, Email: editor(@cg-tv.com

Photographs for the CQ-TV covers: - Please send any photographs by post, electronic images by email, to the editor at
the above addresses.

TV on the Air: - Graham Hankins GSEMX, 17 Cottesbrook Road, Acocks Green, Birmingham, B27 6LE. Tel: 0121
706 7384

Satellite TV News: - Paul Holland G3TZO, Chatterton, Chapel Lane, Threapwood, Nr. Malpas, Cheshire, SY14 7AX.
Tel: 01948 770429, Email: satnews@batc.org.uk

CQ-TV Advertising Manager: - Trevor Brown, 14 Stairfoot Close, Adel, Leeds, LS16 8JR. Tel: 01132 670115. Email:
adman(@batc.org.uk Members adverts for inclusion in CQ-TV should be sent directly to the editor and the above address,
either by post or e-mail.

CQ-TYV Awards: - Bob Webb G8VBA, 78 Station Road, Rolleston on Dove, Burton on Trent, Staffs., DE13 9AB. Tel:
01283 814582

Exhibitions
Graham Hankins G8EMX, 17 Cottesbrook Road, Acocks Green, Birmingham, B27 6LE.Tel: 0121 706 7384 Email:
exhibitions@batc.org.uk

Club Sales
Members Services: - PCB’s, components, camera tubes, accessories, etc. (NOT PUBLICATIONS). Peter Delaney,
G8KZG, 6 East View Close, Wargrave, Berkshire, RG10 8BJ. Tel: 0118 940 3121. Email: services(@batc.org.uk

Publications: - Handbooks, Back copies CQ-TV, and anything related to the supply of BATC publications. Paul
Marshall, Fern House, Church Road, Harby, Notts., NG23 7ED, England. E-mail: publications(@batc.org.uk

CQ-TV and BATC web masters
Anything to do with the CQ-TV web site Email: webmaster@cq-tv.com or for the BATCs web site. E-mail:
webmaster@batc.org.uk
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Chairman’s Column ’

By Trevor Brown

Welcome to CQ-TV 208, 1 see the
letters have now started to flow - most
of them to disagree with my personal
suggestion that CQ-TV may one day
move from paper to virtual. I am very
fortunate, in that I get an electronic
copy of the magazine in advance of it
going to press; all electronic copies are
in colour and are a big improvement on
the black and white printed versions. It
is not possible to get a 1200 circulation
magazine into full colour printing
without occurring prohibitive costs.
Let’s see what happens in the next 10
years.

The CQ-TV prize for issue 207 went
to John Stockley GEMNY for “What’s
Wrong With Analogue Satellite
Receivers for ATV”.

The prize for CQ-TV 206 went to
Dicky Howett for “Television Cameras
I Have Known”; both of you should
be receiving a Black Box Camera
Company character generator in the
post.

Graham Shirville recently attended a
meeting between the RSGB, OFCOM
and the CAA - who are the primary user
of the 23cms band. The purpose of the
meeting was to identify possible routes
to facilitate the clearance of future and
currently outstanding ATV, and NBFM
voice repeaters.

It was agreed that four existing ATV
applications should be resubmitted, so
that they could be re-considered by the
CAA, in the light of further information
that was provided by the RSGB. These
are GB3PT - Hampshire, GB3FY -
Lancashire, GB30OT- Ayr, GB3TT -
South Yorkshire. New forms for these
projects are being produced and will
be signed off by the NOV applicants
shortly.

Mike Cox announced at the BGM that
he is standing down as BATC President.
If you know of someone you think
would be suitable to fill this prestigious
position then the committee would like
to hear about it. It’s going to be difficult
filling Mike’s shoes, and we need all
the help we can get.

lan Pawson, although not standing
down from committee, will have been
in hospital for an eye operation by the
time you read this. [ am sure we all wish
him well. This may cast doubts on his
ability to edit the next or future editions
of CQ-TV magazines. I hope that this
is not the case, but if Ian is unable to
continue, I am not sure at this moment
how we will cope, but I am convinced
the process will involve many phone
calls to Ian. Brian Kelly has already
volunteered to run the ever expanding
website in the short term.

We have produced a DVD containing electronic versions of CQ-TV and the CQ-TV articles index. Also
included are electronic versions of our three most recent handbooks, 'Slow Scan Television Explained’,
‘Amateur Television Handbook' and 'An Introduction to Amateur Television'.

The archive is constantly being updated as more of the old paper issues are converted to electronic format.
Currently issues 1 to 97 and 161 to 207 are included along with a few odd ones.

This DVD is updated 4 times a year, to include the
current issue of CQ-TV.

Version 6 viewer (Windows 32bit) for the Acrobat
(.PDF) files is included.

Two web browsers and two (free) DVD players
(for 32bit Windows) are included (other formats
downloadable from the web)

The DVD is playable in a standard (domestic) DVD
player (and on a PC with a DVD player) and the data
files will ‘auto-run’ when the DVD is put into a PC.

The video section was prepared by Brian Kelly
and contains videos from Bletchley Park 1999, one
from Shuttleworth 2002 and one from 2004.

A word search index is provided that covers ALL
the supplied PDF files. It also contains a complete
copy of the CQ-TV and BATC web sites. The cost
for this DVD is £5.00 for current members and
£10.00 for non-members.

Note: This DVD is supplied on +R media only.
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Acobat 6 for the ZX81 required '

From: Kevin Ravenhill
[knr@fireflyuk.net]

Sent: 30 July 2004 14:48
To: chairman@batc.org.uk
Cc: editor@cq-tv.com
Subject: Cyber-membership

Hi Trevor

Nice to see from CQ-TV 207 that
the suggestion of a “non-paper-CQTV”
membership option has been adopted,
even if only available outside the UK
at present.

However, 1 feel it’s time to repeat
& reinforce a plea which I originally
expressed after I bought a CQ-TV
CD-ROM recently. This was/is for all
Acrobat files - both on the CD-ROM
and as part of any cyber-membership
scheme - to be in BACKWARDS-
COMPATIBLE Acrobat 4/5 format
i.e. not in “new” Acrobat format and
restricted to Acrobat 6 or above. I
assume there must be a valid reason for
choosing to produce the files in Acrobat
6 proprietary format, other than just
because it’s there?

The machine I currently have at home
is relatively old by PC standards and
for various reasons it simply won’t take
an Acrobat 6 installation. Neither do
I have reasonable access to a PC that
will. So I’m currently unable to read the
CQ-TV files on the last CD I bought.

Neither would I be able to take
advantage of any cyber-membership
as/when it might become available. In
other words, I would have to upgrade
my PC just to remain a BATC member
- not an option, I’'m afraid! If BATC
membership were to become internet-
only I would have to terminate my
membership under such conditions.

In the course of my job as a professional
engineer I routinely download Acrobat
format files from the web on a daily
basis. I think it is significant that
ALL such files are still in backwards-
compatible (Acrobat 4/5) format - apart
from CQ-TV I have not yet come
across a single instance where I needed
Acrobat 6 to view a file. Not one.
Ever.

By no means everyone has fast, up-to-
date PCs and/or wishes to “upgrade”
to Acrobat 6, which in my experience
has more than its fair share of
usability issues (as with most modern

“bloatware”, unfortunately). So please,
please reconsider the format in which
you produce CQ-TV files. Otherwise
I’'m pretty sure there will be a fair
number of potential cyber-members
who will be put off joining simply
because of this issue.

I feel quite strongly about this, as you
can probably tell!

Best regards
Kevin Ravenhill

From: lan Pawson

Sent: 30 July 2004 15:32

To: ‘Kevin Ravenhill’

Subject: RE: Cyber-membership

Thank you for your comments. There
were several reasons for using the new
Acrobat format, the main one being the
smaller files that it creates (for easier
web download). This version also
handles pictures and word searching
much better. The file security is also
much improved.

The reason that most documents
that you get from the web are still
not in version 6 format is not for
backwards compatibility, but because
they are produced by programs other
than Acrobat and are not able to write
version 6 format.

At what point do you stop backward
compatibility? Why not insist that we
use the Acrobat 1 format?. If your
argument was applied to cars for
example, we would still have to have a
man with a red flag walking in front of
every car!

A decision was made that we would
only support 32bit versions of Windows
(NT4/2000/XP/2003) for both the web
and CD files. This covers over 90% of
users This is bound to leave a few, like
yourself, who are left out in the cold.

The main problem that I find with the
Acrobat 6 viewer is that it uses the IE6
engine for screen rendering and thus
will not work if you don't have IE6
installed.

Cheers, lan.

Editor of CO-TV magazine, Webmaster
of the BATC sites.

From: Kevin Ravenhill
[knr@fireflyuk.net]

Sent: 30 July 2004 16:56

To: editor@cq-tv.com

Subject: RE: Cyber-membership

Thanks Ian for your comments. Yes,
IE6 is one of the reasons I wouldn’t
want to use Acrobat 6 even if I could
(I’ve been bitten badly more than once
by security vulnerabilities with IE and
these days I steer well clear of it).

Unfortunately if you are indeed going
to only go for compatibility with
Windows 2k/XP etc. and are going to
insist on proprietary formats to boot
(and it seems we agree that Acrobat
6 is proprietary because, as you say,
no other software can produce or read
files in that format), then I have to say
that I think this is both short-sighted
and counterproductive. I would also
disagree with your assertion that this
covers over 90% of users (even if it is
90% that’s still 10% of potential new
members we could be chucking away).

It’s not a question of Luddism or a desire
to stick with obsolete software, I'm
trying to be practical here in suggesting
that we allow for everyone rather than
exclude some unnecessarily. [ appreciate
there are some advantages to Acrobat 6
such as smaller file size, but I would
ask the opposite question: Just because
something new is available and gives
advantages in some minor respects,
does that mean we should necessarily
adopt it and in doing so throw the baby
out with the bathwater?

As I said, I feel very strongly about this.
I regret to say that in my case, unless the
situation changes I won’t be renewing
my BATC subscription in November.
Sorry, but you have probably just lost
another member.

Regards

Kevin

From: Trevor Brown

Sent: 30 July 2004 17:17

To: Kevin Ravenhill

Subject: Re: Cyber-membership
Hi Kevin

Thanks for your input, I will give it
some thought.
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As a rule I try not to interfere with the
individual sections of the club, everyone
is a an unpaid volunteer and deserves
as much administrative freedom as
possible.

lan looks after all the I.T. of the club i.e.
electronic archive and website as well
as editing the magazine.

I know he thinks long and hard before
making any decisions. Adoption of the
Acrobat 6 format is the first complaint
anyone has raised against lan logic.

Making the archive available in
electronic format to members was
something I asked lan to take on board.

Its not essential that you have the CD
and I am happy to refund you cost. Its
Just I thought it would be nice to make
this available to all members either free
via the web or at cost for a CD.

The CD is now full even using the
smaller Acrobat 6 files and we may
have to move to a DVD.

1 did review the costs of the equipment
necessary to download or subscribe to
cyber membership, the slowest PC I
could find 400 MHz running win 2k the
files were downloadable once the free
Acrobat reader was installed.

I did not want a system that required
flashy hardware as the Cyber option
was aimed at places in the world where
BATC membership costs more than
a weeks salary. I had hope to charge
considerably less for this option and
not restrict it to overseas.

I was overruled by committee. Lets run
your letter in the next mag and see

if we can get some input and then
evaluate the size of the problem

Trevor Brown

BATC Chairman

International ATV contest
Sat/Sun 11/12.

was determined to be on-air for the
Iinternational ATV contest, even if

only to get a perception of what
activity was about. Without a ‘day job’
at the moment, I was able to devote
the previous week to preparation. The
time was mainly spent in constructing
a free-standing - stable - mast structure,
cleaning the caravan (which has been
in store for a year), preparing Tx, Rx,
ident, captions, contest number etc.

The contest timing - 7pm Saturday to
Ipm Sunday - has always been a source
of curiosity to me, as this assumes
significant contacts overnight. Why
does the activity period not include all
Saturday morning to Sunday afternoon?
If you (have to) go portable, as many
ATV contest stations do, overnight
presents problems; you have to have
either a caravan or a tent, and get
permission for overnight camping.

At 226 metres asl, Barr Beacon is the
highest accessible point in this area
(West Midlands), with clear views
in most directions. I arrived with the
caravan, kit, etc around 7am on the
Sunday. For a contest you really do
need to be able to rotate the antenna
- often! The ‘Armstrong’ method is
very inconvenient, but a rotator needs
a 240V mains supply. A new rotator
had been bought at Telford (for £35!)
Fortunately, I had an invertor and a
fully-charged caravan leisure battery.
The antenna mast, rotator and 2m plus
24cm beams were mounted and rotated
well. I then listened on 2m, on the ATV
calling channel at 144.750. Nothing
was heard. Eventually, Viv Green and
the Severnside group (in the Mendips)
were heard on 2m. Contact was made

and the chat on
2m was fine,
but on trying to
trying to receive
pictures, nothing
was seen.
During the rest
of the morning,
I frequently
rotated the
antennas,
listening on and
around 144.750
- but no other
contest stations
wereheard. Some
familiar  calls
were heard in
Wolverhampton
and Telford, and
pictures  sent
to them, but
these were not
logged as formal
contest contacts.
The tuner on
the Bob Platts
‘Dove’ receiver
then started to
feel warm - and
I discovered that
it had no tuning

voltage.  The
receiver had been
working  well

earlier, but that
was the end of
this expedition.

So, from a good high location, I heard
just one contest station, worked no
contest stations in vision, and didn’t
even see the Stoke repeater (GB3UD)
, although I was assured it was fine -
maybe it was the trees on the west side
of the road crossing the Beacon? Never

Portable Antenna support tower. 10ft lattice tower cut
down to be manageable. Wooden extension ‘legs’ to
ensure stability, attached by bolts and wingnuts for

speed of assembly on site.

mind, I will repair the receiver and go
up there soon to try again.

Graham Hankins
GSEMX.

(undeterred)
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In the Edit Suite - part 2 '

By Trevor Brown

he problem with linear editing
I is the number of VT decks and
ancillary mixers and digital
video effects units required. It also
requires that the editing is started at
the beginning and built up to the end.
Production staff already familiar with
film editing were rather reluctant to
accept this restriction, as they were used
to being able to cut film in any order i.e.
start in the middle and add the other bits
as and when they arrived in the cutting
room. Manufacturers, always looking
for a problem to solve, came up with
non-linear editing. The initial systems
were called off line.

The camera rushes were digitised at a
reduced resolution image and stored on
a computer hard disc. The software then
enabled the operator to assemble and
edit the clips on a time line display; they
could be assembled and manipulated in
any order rather like film. When the
final edit was complete, the software
would produce a time code list called
an EDL (edit decision list) that could
be used in a conventional linear edit
suite to recreate the programme using
full resolution pictures. The reason for
reduced resolution pictures was the size

of hard discs - 9 GB being the industry
standard.

The use of a linear edit suite to
overcome the reduced resolution was
a requirement until second-generation
equipment online/offline came along. 9
GB drives required reduced resolution
pictures because of the cutting ratio i.e.
total material filmed verses final cut.
Once the final cut and EDL had been
produced, just the required material
could be re-digitised using a higher
resolution, as the software would ignore
any material not in the EDL. This
enabled a high-resolution capture and
replay on to VT without the online
linear edit.

Technology marched on and with the
improvements in hard disc size and
CPU speeds, full resolution capture,
manipulation and replay became the
order of the day, adding mixes DVE’s
(Digital Video Effects) and graphics.
This brought along another problem;
if the material was to be processed
outside the non-linear suite for any
reason, the simple EDL could only list
cuts and mixes and not convey the more
complex information generated by this
new generation of equipment. More
complex files started to appear, hence

the OMFI (open media file interchange)
soon to be replaced by the AAF
(advanced authoring files) or XML.
These lists are essential for distributed
production work, where animation,
graphics and sound dubbing take place
in different areas of the building.

Putting this into context and applying
it to a Mk4 edit suite is interesting.
Construction should be easier than the
previous linear suites. All I had to do
was choose the system, fit the capture
card to the PC, load the software
and connect a suitable VT. It was the
beginning of an entirely new learning
curve, as all the hardware effects would
be replaced by software. A new edit
suite management plan needed to be
thought out. Previously, I had rushes
on tape, the final edit on tape and the
EDL on disc. If something crashed, the
tape was usually intact up to the edit
point, so a repair or reboot and the edit
session was back in play, although now
and again my MII would eat a tape and
I would have to auto compile from the
EDL to assemble rushes onto a new
tape.

Let’s work our way through some of
the non-linear systems and explore the
options.
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Capture cards start at around £10 and
are fire wire only - fine if you only
want to use DV, but I have an archive
full of material I still use on composite
and component formats. You can add
composite and YC capture for about
£200 or less, but if you want component
then the price goes up. SDI may stretch
your budget further, but not as much
as you might expect. Black Magic
produce a budget SDI capture only card
for £199+VAT. If only everything was
SDI.

Avid, Adobe, Ulead, Pinnacle, Newtek,
Sony Vagas and Apple are the market
leaders in this technology and now
Quantel are looking to introduce Q edit
to the arena.

Let’s start with Avid, one of the best
names in the industry, with credits on
films like Gladiator. The entry level
package is Express DV at around £500
(software only), it comes without Russell
Crowe, and is designed for firewire
captured DV only; it is a software only
package. The tools change dynamically
as you work on the time line. It will
export EDL’s and OMFI files and has
one of the best colour balance control
panels I have seen. If you want more
than DV capture, then you need a MOJO
(obviously fans of Austin Powers).
This is an external hardware unit that
connects to your PC via the firewire
connector. It takes in YC, composite or
component, but not SDI. It needs the
next level software, Avid Express Pro
- around £1200 for the software and
the same again for a MOJO, but still
no SDI. I suspect you need to make
another jump to the Media Composer;
how much? - don’t ask. Is that the end

of the line? No. You can keep moving
through Adrenaline onto Nitres, and
no budget left for Mr Crowe. On the
plus side, you can download a free
demo from the Avid site and give it a
try - and they have reduced prices for
students too if that helps. Three major
advantages of Avid Express Pro and the
MOIJO: -

1 The MOJO is an external
unit and so will work with a
laptop.

2 The Software is written for
Apple Mac or PC, it comes
in two versions with a single
USB dongle that works on
either machine.

3 The MOIJO has an accelerator
chip in it, which talks to Avid
Express Pro and speeds up the
operation, so always keep the
MOJO connected.

The next package I looked at was
Adobe (software only); it’s been around
a long time and is now up to version 7,
aka Premiere Pro now at version 1.5.
I have used version 6.5 several times
in the past. It does what it says on the
tin. It has a Toolbox and you have to
keep visiting it for the correct tool
for attacking the time line. Once you
learn the tools, it’s fine. The timeline
has audio level manipulation, which
enables the sound levels to be set for
a smooth mix, and for music to be
easily dipped under voice over. It has
an MPEG2 software compiler (at an
extra cost), so you can get part way to
DVD compilation (more on that in the
next issue) without leaving the package.
Premier Pro 1.5 will even work
with HDTV. It is software only,
so if you want more than DV you
are going to have to think what
hardware to use with it. Adobe
produce a plug in for Black Magic
capture cards (written by Black
Magic), which create the required
AVI files for the Adobe time line,
as opposed to QuickTime with
the Black Magic software (more
on this later). The Problem with
Adobe was limitation in the lists
it created. It was usually restricted
to EDL only. They seem to have
fixed this problem according to
the publicity on their website in
Adobe Pro 1.5, they now offer
EDL, OMFI, AAF and XML. You
can download a free demo from
the Adobe web site.

Newtek is an interesting hardware
and software package. It started

off called Flyer and then had a name
change to Video Toaster. It ran on the
Amiga platform, and four years ago
was re-engineered for the PC. It has
had another name change and is now
called VT3. It’s more than a capture
card and edit software as it comes with
a graphics programme called Aura and
a 3D animation package Lightwave
7.0C. It will capture composite, YC,
and component, and has a very pleasant
editor, (more on this later). It also has
a software vision mixer and virtual
VT that enables you to mix a live
camera with previously acquired clips
stored in a virtual VT. The camera can
be composite, component, or YC and
can free run (no genlock required). A
second camera is possible through the
PC’s firewire input and again you can
mix between clips and camera; note
there is significant latency due to DV
decoding. By mix I also mean wipe
or tumble (there are a number of these
effects onboard). If you want to expand
this, then you can add a SX8 break out
box and have up to 8-camera inputs
in component mode and up to 24 in
composite mode, again free running
and mixable between any camera and
clip. If you think this is a little too much
on a computer keyboard, they produce a
very nice control panel, the RS8 - again
an extra. Two other extras available
are genlock, so the video output can be
synchronised with an external source,
and SDI so you can capture, mix and
replay SDI signals.

Lets return to the basic editor, with
it’s capture of everything except SDI,
which is a $750 add on.

As you manipulate the time line you
have a broadcast quality video output
(component, YC or composite) and you
can see the result of your manipulation
as you work on an (optional) monitor.
This is ideal if you have a client sat at
the side of you. You can open a monitor
on the VDU if you prefer, along with a
waveform monitor, vectorscope (NTSC
only) and sound level meters (but again
not PPM). The software is friendly, has
lots of useful effects and a good 3D
image manipulator that works on key
frames. There is also a very nice caption
generator and some very pleasant award
winning templates that can easily be
customised to suit your requirements.
I have been driving one now for over
month - I have not seen a book, so you
must credit it with being intuitive.

The down side is audio input to the
card is via mini jacks (unbalanced). The
audio input level is fine but the output
is about -8 dBm, presumably a limit of
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working off 5 volt rails. This is corrected
and made available as balanced with the
SX8. The other problem is no export
other than EDL. How much? Well for
$4000 you can have VT 3 software,
capture card, genlock and breakout box
for multi camera work. This is an offer
price at the time of writing. Newtek
is an American company and I have
deliberately quoted all prices in dollars.
We still live on Treasure Island in the
UK and the prices in the shops have
little to do with the dollar exchange
rate and, sorry, there is no demo to
download for this product.

Apple produce Final Cut Pro which has
a very strong following. It is software
only and is around the £800 mark, it runs
on an Apple as you would expect. Yes,
there are add-on’s to increase the cost,
but there is a cut down version called
Final Cut Express. Cold Mountain had
some of it’s editing done on Apple
- this does not mean Nicole Kidman
will pop in to see your rushes, but I live
in hope. The G5 is the recommended
platform and comes in at around £2300
- again outside BATC budget to buy
and review. It does enable a nice mix
and match arrangement of hardware.

Again, ‘Black Magic’ is my favourite
player for the hardware. Their prices
are very competitive and keep falling
all the time and they are very helpful
- all my emails have been answered and
I am not a customer. Sorry, I could not
find a demo version for you to try.

If you go for a software only package
then you will require a firewire card.
Some motherboards incorporate
firewire ports, on some you will have
to add a firewire capture card; they
start at £10. If you want more than
DV then have a look at the Black
Magic range of capture cards. They
start at £200 +VAT for the SDI only
card with embedded audio, and move
on up to HD in reasonably priced
steps. They come with software that
generates Quicktime files that should
integrate very nicely with Apple-based
technology. Quicktime files cannot be
put on the time line of VT3 or I would
have bought one by now, but its worth
thinking about if you go down the
Apple route. If you remain with a PC
platform then - with Premier Pro -
capture via these cards is also possible
and will produce 8/10 bit uncompressed

AVI, which can then be used in Premier
Pro or VT3.

Ulead Inc. have many years experience
inthe PCNLE market and claim a similar
share of the market to that of Adobe’s
Premier products. Their products start
at a base level intended for home users
and are often bundled with camcorders
and other consumer items but extend
up to a highly regarded professional
editing package called ‘Media Studio
Pro’. This is actually a suite of four
programs, ‘Video Editor’ which is a
time-line based AV ‘cut and paste’ clip
editor that supports up to 99 audio and
99 video tracks; ‘Audio Editor’ which
as it’s name implies is the audio track
editor, incorporating numerous clean-
up and effects tools; ‘CG Infinity’, a
tool for creating and manipulating text
and graphics prior to overlaying and
‘Video Paint’ which is a rotoscoping
utility. All Ulead products, including
their photography and 3D graphics
applications can import and export into
each other, extending the usefulness of
individual programs. Ulead also market
‘DVD Workshop’ - which at the time
of writing is one of very few programs
capable of adding AC-3 sound tracks,
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multiple language tracks and subtitles
to DVD productions. It also exports in
DLT format for mastering houses and
can add both Macrovision and CSS
copy protection systems to the final
production. A plug-in is available to
add HDTYV capability to all Ulead video
products.

More on this next time.

‘Edition’ by Pinnacle Systems is derived
from the highly regarded Fast Products
which were acquired by Pinnacle some
years ago. Following this, various other
products were initially tacked onto the
Fast product and in later versions more

fully integrated. The current incarnation
of Edition (5) - now known as Liquid
Edition - comes in 2 flavours, software
only for DV based editing and a
hardware version which supports S and
composite video in and out. Widescreen
and 4:3 are supported. If you do go
down the Edition route and register the
product, Pinnacle offer very reasonable
upgrades - usually around £35 or so
a time (at least that is what they have
done in the past). Pinnacle offer a
demonstration of what it can do and, to
be honest, it’s very impressive.

The time line follows the usual practice
of stacking up overlays, transtions etc,

one above the other, but that is where
the similarities end. The main screen,
which can be set for dual head use,
has the preview and main screens at
the top, with the timeline below and
to the left are “file/project bins”, plus
DVEs etc. The rest of the interface is
all icon based, but if you hover the
mouse over the icon it does tell you
what they do. Keyboard shortcuts may
be brought up on screen ( a keyboard
pops up). Effects are easily applied,
and batch capture works well in the
DV mode (the only one I have used).
Edition also supports realtime 2D and
3D DVE, but only to the VGA screen -
in other words it makes use of the GPU
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as opposed to CPU for these effects,
and as a result requires a suggested x8§
AGP card with 128MB of RAM. These
effects can be key framed and there
is some adjustment to the trajectory
of the effect (i.e it does not follow a
straight line graph). When you invoke
the additional editing functions over
and above the time line, a window with
the associated function pops up; when
you exit, it disappears, leading to an
uncluttered feel to the desktop. Edition
also has colour correction, blacks, mid
and highs, and a basic caption generator
in addition to the features mentioned
above.

One particular feature which this has -
which actually works - is a background
renderer. This runs during idle periods
of the CPU, and its function is shown
by a pulsating ‘epsilon’ in the bottom
RHS of the task bar. If you go away
and come back and play the timeline,
play it will. Premiere Pro is supposed
to have background rendering, but I still
need to hit enter to render parts of the

timeline; no such problem in Edition.
Hollywood Effects is also included,
which has a range of preset DVE's,
tumbles etc - most of which are over
the top. Packages can be added to by
purchasing at the Pinnacle site (well
you already have them you just need an
unlock key, as they are watermarked).

Liquid Edition includes simplified DVD
creation direct from the timeline. Edit
points can be used as chapter points and
there is an integrated MPEG2 encoder,
which you don’t have to pay extra
for. There is a good selection of menu
template items and good quality DVD's
can be produced. If your DVD burner
is too new, then ISO images can be
produced and burnt through Nero; if
you have one of the older common
types, then it is possible to burn to
DVD directly. AC3 files (Dolby) are
not supported. There are also vector,
waveform, parade and histogram
displays of somewhat limited use.
Finally, if this were not enough, there
is the ability to export OMFI files type

1 and 2 and AAF. All in all, Liquid
Edition is a competent package that
offers more than enough facilities for
the beginner to the advanced editor.
I believe there is also limited support
for HD. Not bad for a package around
£550-£600.

One package that does not get a lot
of airing in the UK is Sonic (now
Sony software) Vagas, which is quite
impressive (Sony Vagas have a demo
on their site at http:/mediasoftware.
sonypictures.com/products/
showproduct.asp?PID=914&FeaturelD
=7548 ). The sepia, old film and dodgy
TV filters are excellent and these can
be “chained” to give multiple effects
to the clip. The sound support is very
good, (well what would you expect
from Sonic). You position in a 5:1
field and you can mute both audio and
video clips on a temporary basis. This
is software based DV only and - with
the Vagas+DVD package and the AC3
encoder - fully supports the production
of Dolby 5:1 DVD's. I think the base
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price is around £450 and the bolt-ons,
including the 5:1 AC3 encoder, come
as extras. If you have Sonic’s Sound
Forge on your system, you can open the
sound files in it as an option. It calls up
Sound Forge and automatically loads
the sound you are dealing with. Apply
the changes you need to make and
then when you close, it goes back to
Vagas with the sound duly “adjusted”.
Very nice. In fact it might be worth
considering this combination for your
audio post production, as you could
load a DV video file and the associated
wave audio files to build up a 5:1 sound
image. The resulting AC3 file may then
be used for your DVD, even if the video
came from another package. If you
have the chance, do give this one a test
drive - it is remarkably good and in my
opinion underrated.

Let’s start by looking at a PC to edit
with.

The first choice is CPU and although
AMD reigns in the games world,
Pentium has advantages outside games
and in the case of Video Toaster - sorry,
VT3 - it is their recommendation. Twin
CPUs can have advantages, if you get
it right. The video information, called
streams, communicate via the PCI bus,
as does the hard drive on a single
CPU system, often clogging the bus.
The standard PCI bus has a maximum
throughput of 133MB/sec. Twin Xeons
can have multiple PCI buses; thus if the
card is on the PCI bus and the disc array
on the 64-bit bus, the PCI bus traffic is
reduced. The processor speed needs to
be over 2GHz, although I have used
Adobe 6.5 on a 1.2GHz AMD with no
problems it must be said.

Hard drive speed is essential and 30
MB/sec is a minimum. IDE drives
struggle to achieve this but two IDE
drives used as a RAID 0 array can just
about make it around 40 to 50 MB/sec
for the two discs. SATA drives can
achieve this and in a RAID array reach
the 80 to 90 MB/second for two drives.
SCSI drives are the best. We put a
RAID 0 array of 6 SCSI discs together
using 2 controller cards and achieved
250MB/sec. These are expensive discs
and - as Mike Cox will tell you - they
get hot and fail frequently

For the best results drives should be
striped in software as a RAID 0. This
gives the best performance, but there
is no data protection. Hardware RAIDs
are best avoided as they are good at
bursting data but not good for sustained
transfers that video requires to avoid
stuttering. The good news is that

controller cards (as opposed to RAID
cards) are usually cheaper.

Uncompressed video requires 93GB
per hour for 10-bit encoding storage,
DV requires 18GB per hour. HDTV for
the format 1080 line interlaced requires
463GB per hour. Remember, never fill
a hard drive more than 80 to 90%.

After all this though, I chose VT3 for
the Mk4 edit suite - just the bare card
and no breakout box. I used a Pentium
2.8 GHz CPU with FSB and 1 GB of PC
333 MHz memory. I already owned two
80GB Maxtor’s that I put into a RAID 0
array and a 150GB SATA drive which I
intend to duplicate and run the pair as a
RAID. The system disc is 40MB, which
is more than adequate.

I am still making rules for managing
the suite. For DV acquisition, time
code is an integral part of the system
but for any other format it is important
to install RS422 deck control via an
RS422 to RS232 converter; this will
ensure that the clips are loaded onto the
hard drive along with their time code.

As the time line is manipulated, it
is important to periodically save your
work. The clips remain on the hard disc
and a cutting list is generated, which
should be saved on another drive. If you
lose the clips through drive failure and
still have the list you can replace the
drive and reload the clips. As they bring
their time code along via the RS422
all should be well. If you have not got
the RS422 connection local time code
will be generated, making the list of
little use. The final safety measure is to
render a full copy of your work at the
end of each day to another drive. Again
if you lose a drive you will still have
your work as say an AVL. It won’t have
all the cutting marks but it’s better than
nothing.

Why worry so much? Well, video
editing is hard on drives and they do
die. It’s bad enough replacing them
from a cost point of view; it’s even
worse if you lose several days work. I
often edit with clients sat at the side of
me. To switch on in the morning and
announce that all yesterdays work has
gone - “let’s start again” does not go
down too well!

On the Mk4 suite, | am going to make the
SATA RAID into a the video drive and
store the clips here. I will set it to drive
V in Windows. The IDE RAID will be
used to store rendered programmes as
AVI or RTV files (Toaster’s preferred
format), temporarily storing projects

at the end of each day and - when the
project is complete - as a library copy.
I will set this drive to R in Windows.
The cutting list will be stored on the
system drive. When an edit is complete
and exported to DVD, CD or whatever,
I can wipe the V drive for the next job.
If T need to remake the programme,
I can either use the render file or put
the rushes back on the V drive and use
the stored list on the system drive to
recall the time codes and recreate the
programme in the time line, along with
all its cutting marks. I hope this will
give me options in the event of a disc
failure.

My thanks to Brian Kelly and Mark
Bloor for their help in compiling this
edition of “In The Edit Suite”.

At the time of writing, it’s five days to
IBC where any new product changes
will be announced. It is interesting to
think what will be unveiled. I suspect
HDTYV will be one of the major topics
as will editing compressed formats,
particularly in MPEG2. The next
generation of cameras is around the
corner and for ENG there are definite
advantages to MPEG2. They already
use DSL lines to move the pictures from
some of their outposts to the studio for
editing. At the moment it takes about 5
minutes to send 1 minute’s worth back
to the studio, so editing still takes place
at these outposts outside the main news
studio. If MPEG was used on the shots
then perhaps this would be abandoned
in favour of sending compressed rushes
back to the studio. There will be definite
moves away from tape; already disc
and flash memory are in use.

Next issue we will cover getting your
work on to DVD and digging a little
further into HDTV

Video Capture Cards
blackmagic-design.com/

http://www.

RS 232 to RS422 converter http:/
chaokhun.kmitl.ac.th/~kswichit/Pc_
Rs422 web/PC_Rs422.html

Useful bits and bats http://www.bpr.

org.uk

Avid free download http://www.avid.
com/forms/freeDVRegDownload.asp

Adobe free download http://www.
adobe.com/products/tryadobe/main.

jsp#product=98

Ulead demo downloads http://www.
ulead.co.uk
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Turning Back the Pages '

By Peter Delaney
dip into the archives of CQ-TV,
looking at the issue of 50 years
go.

CQ-TV 22 - October 1954

The “News and Gossip” began with
“May we remind you that there is a
great demand for old copies of CQ-
TV, --- wanted Nos 5, 6 and 8 to
complete set.” Other news included the
latest on the transmitting licence - “the
welcome announcement that holders of
a vision only licence are to be permitted
a sound channel, on the understanding
that sound messages transmitted shall
relate solely to the vision signals being
transmitted. In addition, the callsign
need only be transmitted by cw or
phone on the vision channel every 30
minutes, instead of every 10 minutes
as before”

On a more ‘technical’ topic - “The
Committee have recently reviewed the
position with regard to Club standards,
and have some recommendations

. all units loaned by the Club for
exhibition purposes will conform to
these standards.

(a) Electrical. All outputs 1 volt peak-
to-peak across 75 ohms. Composite
signals to have white positive, sync
negative. Syncs on their own to be
negative going. Normally, only frame
and line sync, separate or mixed, video
and composite feeds will be used.

(b) Sound. Studio sound equipment
will normally be provided in toto ......
Intercommunication facilities: a Central
Battery system will be used, so that
operators will only require a headset
and carbon microphone each .... 6 volt
cue lamps should be used ..... For call
back, a shorting key across the speech
lines may be used.

(c) Mechanical. Either standard GPO
19” racks, or 15” racks to be used (the
latter will go in a car).

Belling-Lee standard 1/4” co-ax plugs
and sockets for all video equipment

HT will be supplied at +250V regulated
and bias at -150V. 6.3V AC will also be
available.”

(The ‘Belling-Lee’ connector is the
‘normal’ domestic tv aerial plug and
socket The ‘electrical’ standard still
applies, but not many members use 19”

racks now, and even fewer the Belling-
Lee connector !).

“Arthur Critchley reports that some
CRTs will operate as staticons (ie like
a vidicon camera tube). Focus a scene
onto the raster, and put a load resistor
in series with the beam current circuit.
Signal to noise ratio is poor, but 1Mc
has been resolved .....” (Arthur was also
noted in that issue as a ‘new member’
- many members will remember his
series on the - then new - ‘integrated
circuits that ran from CQTV 71 - 86
from 1970 - 1974, and a triple standard
genlockable sync pulse generator using
74 series logic in CQ-TV 75 - 77)

Spot Wobble Circuit - from Mullard
‘Outlook’

Spot wobble is a device - the magazine
told us - for rendering the line structure
of a television picture less noticeable,
by causing the spot to move not only
horizontally across the screen, but also
to vibrate vertically at a comparatively
high frequency. A set of ‘saddle shaped
windings around the tube neck were fed
with a 12.5 Mcs signal to achieve this.

A different technique was used by Tony

Sale to enable him to use a 5527 type
camera with only 100 watts
oflightinginthe ‘studio’. The
5527 tube normally suffered
badly from ‘tilt and bend’,
and increasing the video
gain would cause the blacks
and whites into saturation.
By placing a magnet on the
lens housing, it could be
moved to correct most of
the ‘bend’, and allow the
gain to be turned up. Tony
thought the effect was due to
charge redistribution across
the mosaic. With the normal
direction of the scan there
is a diagonal force acting
on the scanning spot and
its secondary electrons due
to the area already scanned,
The magnet -counteracts
this force, so that the
secondaries can distribute
themselves naturally”.
(Club members did a lot
of such experimentation in
the early days - the modern
ccd arays do not respond to
- or need - such magnetic
manipulation!)
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ITS Generator '

By Richard Carden VK4XRL

ould you believe this project
started out as a simple audio/
video distribution system? I

was approached to provide some extra
outputs for VK4TVD’s ATV system
and then while I was at it I thought what
about providing a suitable insertion test
signal for setting video levels. Searching
back through CQ-TV I came across an
article by D.J. Long G3PTU in CQ-TV
No0.97 called “An ITS Generator”. Not
many articles have been produced on
this subject so I thought this may fill
the void.

I started of using the ideas based on the
circuit supplied in CQ-TV 97, however
I wanted to use CMOS devices. For
some reason | was unable to obtain the
same results and also a equivalent for
the 7413 was not available. Also the
shift register circuit using a 74HC74
and 74HC164 wouldn’t work unless
you used a normal 7474. The ideas used
in this circuit arrangement weren’t lost
though, so armed with this a new circuit
was developed.

Test Signal Generation

The block diagram shows the basic
requirements and is drawn as such, as
this was how I approached it. The OP
amps were already available on a PCB
using a MAX 497. The circuit is drawn
with different OP amps as a complete
unit.

Figure 1 - Video output with ITS & ITS test signal

Incoming program video is feed via
two paths, one to the video inserter
and the other to the sync separator
to provide the required digital pulses.
The sync separator is the now familiar
LM1881, this produces MS, VS and
Burst as required by the rest of the
circuit. The first pulse required is horiz
Blanking. I tried a couple of simple non-
retriggerable monostables consisting of
a flip-flop formed by two cross-coupled
NAND gates. While these worked it was
decided to try a 4098 IC monostable
which has two per package. This would

Figure 2 - Video Input & Clock Output

reduce the overall component count and
would be much simpler to implement.
Looking at the circuit -ve MS sync is
fed from LM1881 (pin 1) to the 4098.
The timing components are selected
for a pulse duration of approx 10.5us.
The +ve pulse from pin 6 is then fed
to pin 11, where the —ve edge triggers
the second monastable producing a —ve
pulse at pin 10. The duration of this
pulse is around 52us, the duration of
the active line period. At this stage pins
3 and 13 are tied to +5V.

The next part of the circuit is the clock
oscillator using a 74HC132. The clock
oscillator is switched on and off from
the above horizontal BLK signal, the
frequency being adjusted so the last
stairstep is completed before the start
of H.BLK. The shift register is made
up from a 4015 and is clocked from
the above oscillator. The data input is
fed from a separate 4098 to produce a
pulse approx 5.8us wide while the reset
is fed from pin 9 —ve H.BLK. The data
is then clocked at intervals along the
line. Each output is fed via a diode and
resistor network before being summed
across the 1k resistor to provide the
basic test signal. Because the data from
4015 (pin5) has been clocked it starts
approx 5.8us after H.BLK. Therefore to
provide a more standard bar output the
—ve data pulse output is gated with the
output from 4015 (pin5) via an inverter
to produce the bar output. Also the
pulse waveform is produced from the
differentiator formed by the 27p and
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Figure 3 - ITS Test signal

10k resistor and feed via Schmitt gates
to the summing network.

This combined output is then fed to
a video OP amplifier where its level
can be adjusted. Its output is then fed
via a Gaussian Filter to the inserter.
Because sync has been added to the
test signal H.BLK now sits at +0.3V,
therefore a —ve offset is required to set
the test signal blanking to the incoming
program blanking. This is provided by
the fixed 15K and 5K pot connected to
the -5V rail.

Inserter

The incoming program video needs to
be clamped before the test signal can
be added to the signal. I was unable to
obtain a EL4089 but had some EL4090
IC’s left from another project, either
one will work. Program video is now
clamped with blanking at OV. Burst
pulse from the LM1881 is used as
the clamp pulse feed to 4090 (pin 7).
PGM video level can also be adjusted
at this point. Clamped video is now
fed to a 4053 (pinl2) a triple two
channel analogue multiplexer IC. Pin
13 is the test signal feed from another
OP amplifier which also provides a
separate test signal output. The output
from the analogue switch (pin 14) feeds
another video OP amplifier providing
four separate outputs. Unused inputs
and address lines being grounded. The
switching signal (pin 11) is derived
from ITS BLK and H. BLK.

ITS Switching

While investigating this part of the
circuit I came across an article on
descrambling related to encoded

satellite signals (Ref.4). Suitable gating
can also produce the required switching
signal, however the approach using
an EPROM was cleaner and simple. I
have never used this method although
I have seen it done before (Ref.5).
Unfortunately the EPROM character
generator chart in the above article had
a few errors, also I wasn’t sure how to
go about providing the data to program
the EPROM. A cry of help to Mike
Cox provided me with the answers I
needed and I greatly appreciate the help
given. Since this was new to me I have
covered the requirements below.

A 4040 counter was used, clocked by
—ve sync (pin 10) and reset (pin 11)
from +ve VS via an inverter from the

a 2716 could do the job as well. DO
(pin 11) is the ITS BLK. Signal and
is fed to one input of a 74hc00 gate
while the other input is fed by H.BLK.
The output is five lines of H.BLK (i.e.
lines 17 to 21). Five lines were used to
provide easier reading of the test signal
with program video. The output from
this gate is inverted in another 74hc00
gate while the other input is tied high.
Grounding this produces the full field
test signal.

Power Supply

The power supply requirements are
easily met by a 7805 regulator to
provide the +5v supply. The -5v is
derived from a DC-DC converter feed
from the +5v supply via a filter to
remove high frequency switching being
feed back to the +5v supply line.

EPROM Programming
EPROM’s can be used in two ways:-

They can be followed by a DAC, in
which case the hex value programmed
in to a specific location will give the
output dc for that location. Example:- a
location programmed with a hex value
of 80 will give an output of %> the DAC
reference voltage.

An 8 bit EPROM can be used so
that each location acts as a store of 8
individual bits of information. Each bit
canbe programmed to be 0 or 1; however
the location must be programmed as
an 8-bit word. Thus at each location,
the Os or 1s must be translated into a
hexadecimal number for the benefit of
the programmer.

The following table may help.

D7 D6 | D5 | D4 | D3 D2 | DI DO HEX | NUM.
[MSB] [LSB]
1 1 1 1 1 1 1 1 FF 255
1 1 1 1 0 0 0 0 FO 240
0 0 0 0 1 1 1 1 OF 15
1 0 0 0 0 0 0 0 80 128
0 1 1 1 1 1 1 1 7F 127
0 0 0 0 0 0 0 0 0 0
Highest ‘Nibble’ Lowest ‘Nibble’

LM1881 (pin 3). Since we require the
decimal 313 which is 10101001, which
means we need a counter/decoder that
can handle nine lines. The 4040 can
output the correct count, but the decoder
must be able to ‘watch’ nine lines. The
EPROM is an elegant one chip solution
to the problem. Unused address lines
of the EPROM are grounded. The
EPROM used was a 27¢64, however

The vertical reset pulse from the
LM1881 (pin3) starts around line 4.
Therefore drawing up a table as shown
enables you to work out the hex code
required by the EPROM. DO is the ITS
BLK pulse, D1 the inverse of the above
while D3 is used as the pseudo vertical
blanking. This output was added after
the initial design and could have been
feed to the first mono-stable 4098
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ITS GENERATOR EPROM INFORMATION

LINE Hex | D7 D6 D5 D4 D3 D2 Dl DO Hex
4 00h 0 0 0 0 0 0 1 0 02h
5 01h 0 0 0 0 0 0 1 0 02h
6 02h 0 0 0 0 0 0 1 0 02h
7 03h 0 0 0 0 0 0 1 0 02h
8 04h 0 0 0 0 0 0 1 0 02h
9 05h 0 0 0 0 0 0 1 0 02h
10 06h 0 0 0 0 0 0 1 0 02h
11 07h 0 0 0 0 0 0 1 0 02h
12 08h 0 0 0 0 0 0 1 0 02h
13 0%h 0 0 0 0 0 0 1 0 02h
14 0Ah 0 0 0 0 0 0 1 0 02h
15 0Bh 0 0 0 0 0 0 1 0 02h
16 0Ch 0 0 0 0 0 0 1 0 02h
17 0Dh 0 0 0 0 0 1 0 1 05h
18 0Eh 0 0 0 0 0 1 0 1 05h
19 OFh 0 0 0 0 0 1 0 1 05h
20 10h 0 0 0 0 0 1 0 1 05h
21 11h 0 0 0 0 0 1 0 1 05h
22 12h 0 0 0 0 0 0 1 0 02h
23 13h 0 0 0 0 0 1 1 0 06h
24 14h 0 0 0 0 0 1 1 0 06h
25 15h 0 0 0 0 0 1 1 0 06h
26 16h 0 0 0 0 0 1 1 0 06h
27 17h 0 0 0 0 0 1 1 0 06h
28 18h 0 0 0 0 0 1 1 0 06h
29 15h 0 0 0 0 0 1 1 0 06h
30 1Ah 0 0 0 0 0 1 1 0 06h
31 1Bh 0 0 0 0 0 1 1 0 06h
32 1Ch 0 0 0 0 0 1 1 0 06h
33 1Dh 0 0 0 0 0 1 1 0 06h
310 133h 0 0 0 0 0 1 1 0 06h
311 134h 0 0 0 0 0 0 1 0 02h
312 135h 0 0 0 0 0 0 1 0 02h
313 136h 0 0 0 0 0 0 1 0 02h
314 137h 0 0 0 0 0 0 1 0 02h

(pin3) if required. By utilizing an extra
address line (A9) it would be possible
by programming the EPROM so each
alternate line was on and off (i.e. 1 or
0), this them makes it very easy to set-
up the unit. This also can be achieved
by a jumper pin to pin 9 4040 or pin
10 27¢c64.

Setting Up

Remove VTS BLK lead from pin 11
(27¢c64) to pin 9 (4040) or pin 10
(27c64). This will produce alternating
program and test signals on the output.
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(1) With 1V P/P program input, (2) Set ITS test signal blanking (4) Check H.BLK width and set

adjust PGM output level for adjustment to match program the first M/stable AOT for cor-

1V P/P output. video. rect finish of H.BLK, next set

Figure 4 - vertical Blanking off (3) Set ITS test signal level for the second M/stable foe correct
Screen 1VP/P. start of H.BLK.

(5) Set last stair-step trailing edge
to finish at the start of horizon-
tal blanking (i.e. 1.5us before
start of sync. Pulse).

Conclusion

This project would not have happened
if not for the help received from Mike
Cox on the EPROM encoding and
to Ian Capps of Ian Caps Electronics
for the drawings, both were greatly
appreciated.

Reference

(1) CQ-TV198 Circuit Notebook
No.77

(2) CQ-TV199 Teletext Encoder

(3) Elantec Application Note 3

(4) Electronics Now APRIL 1993
Video Scrambler

(5) CQ-TV189 Burned in

Monitoring
(6) CQ-TV 97 An ITS Generator
— PGM P/V
Output
PGM
._
Input
Test Signal
\‘
S 75R Generator
i e [T/SIGNAL
P/V Output
~ Inserter
[$))
s
75R e Output 1
75R e Output 2
75R e Output 3
75R ® Qutput 4
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An SDI Routing Switcher - Part Two '

By Mike Cox

fter I had written the piece in
ACQ—TV 207, I realised that the
operational aspects left a little
to be desired. Selecting the Source
and Destination is all very well, but

it is helpful to have a record of each
destination’s source, ie a read-out.

This deficiency has now been corrected,
and the following words and pictures
tell you how.

In one of my drawers, I found 8 or so
7-segment displays, Kingbright SC03-
1THWA.

These are common cathode devices
with 10 mm character height.

Fortunately, the Source and Destination
buttons were fitted on 0.6 pitch, and
the case size of the displays allowed a
similar pitching so that the display can
sit under its destination button.

Fig. ! shows the panel with the
displays installed and lit. The circuit
is straightforward. The source control
lines [IAO —IA3,shown in Fig. 6, pl0,
CQ-TV 207] are taken in parallel to the
data inputs of 8 4511 display drivers.
The destination lines [OA0 — OA2]
are taken to the data inputs of an 3 to

8 decoder 74HC138. The enable pin is
fed from a differentiated version of the
Config line from pin 8 of U4 [Fig. 6,
CQ-TV 207 again].

Thus the selected source is latched into
the selected destination display driver.

Fig. 2 shows the circuit. A common
cathode resistor is used to limit the
segment current, and is a lot simpler
than using seven resistors in the anode
leads.

The device will be in use at IBC in
September, and I will report on its
performance later.
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10th Anniversary for GB3TM '

By John Lawrence GW3JGA

B3TM, the 23cms ATV repeater
Gon the north coast of Anglesey,

North Wales came on air in
July 1994 and has been in virtually
continuous operation since that time.
Everything is totally original except
for two cooling fans (seized) an input
coupling capacitor in the Worthing box
and one set of aerials. This is a good
reliability record considering that the
repeater is not housed in a building
or someone’s shack but is in a steel
cabinet completely out in the open,
on top of a hill 200m amsl. There are
gales and rain gusting across the Irish
Sea in the winter and the sun baking
down in the summer (well, perhaps not
this summer). The Alford slots were
replaced a few years ago, the original
ones developed a fracture of the internal
soldering due to continuous vibration in
the wind.

A 3cms Input

GB3TM now has a 3cm input which
became operational on 15! August
2004. The 3cm aerial direction is due
south (due north would only be of
interest to MM ATV). A valid FM
ATV signal on 10.340 GHz will gain
access and the repeater output is on

‘GW3JGA, GWSFEY, GW4KAZ 3cms Tests’ by GW3JGA

1.316 GHz. Members of the GB3TM
Group carried out 3cm tests in August
from Penmynydd, 11 miles south of the
repeater, checking access, sensitivity
and band switching between 23cms
and 3cms. The picture shows, left to
right, John GW3JGA with a Gunn TX
and PW dish, Barry GW8FEY with

similar kit and Brian GW4KAZ with a
converted Blue Cap LNB and an offset
dish. The received signal at the repeater
was two ‘P’ points higher from the Blue
Cap than from the two Gunn systems.
The Repeater Keeper of GB3TM is
David GW8PBX, QTHR.

Visit our web site - www.cg-tv.com

For further information, contact:-
S. Marshall, G6NHG,
25 Carlcroft,
Stonydelph,
Tamworth,
Staffs., B77 4DL.

G6NHG

10GHz Horn polyester coated mild steel (20 dB)......... £25
10GHz Horn Stainless Steel (20dB) .. .....
2.4GHz spun aluminium Horn (14dB) with mast mounting
bracket. ....... ... ... . il
1.3GHz Alford Slot .. ..................
24GHz Alford Slot .. ..................
Weather proof covers for Alford Slots. . . . . .
SMA to WG16 Feeds. . .................
WG 16 Flanges .......................
WG16 to WG17 adapters. . ..............
3cms slot antennas from . ...............
3cems filters from . ... .. ...l

Telephone 01827 897920. 7:30pm - 10pm weekdays.
Email: g6énhg@gb3wb.com

HS Publications

7 Epping Close, Derby, DE22 4HR.
Telephone: 01332 38 16 99
Email: GarrySmith@dx-tv.fsnet.co.uk

DX-TV Converters

VHF-UHF TV Aerials

DX-TV Publications and Videos
Amplifers - Filters - Hardware

e  Technical Books

*  BBC Test Card music CDs

e TV Clocks and Archive Publications

Send 3 First Class stamps for our latest catalogue

Personal callers by prior arrangement only please
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DATV in simple terms - Part 1 '

By Brian Kelly

am going to try to explain digital

television in layman’s terms
and without getting too involved in
mathematics. The reasons for this are
that [ am a layman and I have never been
any good at maths! I have however, a
reasonable grasp of the techniques used
in digital TV systems and plenty of
experience in electronics.

In this short series of articles, I

Almost without exception, when I
mention digital ATV people switch
straight off, because they think it is too
complicated for them to understand and
they have a perfectly good analogue
system already - so why bother
changing. While it is true that digital
is complicated, it is no more so than
analogue, but it requires you to look
at things in a different perspective.
It is probably easier to visualise the
effect of something you can read on a
voltmeter or oscilloscope rather than a
massive chain of numbers, but when it
comes to a complicated video signal,
the distinction starts to blur. Consider
for example the problems of ‘group
delay response’, ‘chroma phase error’
and ‘transient overshoot’; are you well
versed in their causes and prevention?
Probably not, but these are likely to
be the main causes of distortion in
your analogue signal. The basics are
straightforward, but the devil is in the
detail. The good news is that digital
is much simpler because none of the
mentioned distortions exist and - once
the first principles are understood -
everything else follows the same rules.
Digital is digital, there are no variations,
deviations or anomalies as analogue
has.

In order to make the introduction as
painless as possible, I am breaking this
mini tutorial into easy steps. The first
step is to explain how a digital signal
is produced from an analogue one. The
process is called ‘Analogue to Digital
Conversion’ or ADC for short.

ADC has been around for as long as
numbers. That may seem a strange
statement but if you recall your earliest
memories as a child when asked how
old you were, you probably said ‘four
and a half® or something like that.
You mentally converted an analogue
quantity, your age, into a numeric
value. I am sure you will immediately
recognise many more examples that

you, and generations before you, have
made without even realising it. All
an electronic ADC does is convert
an amount of something, usually a
voltage, into a number representing that
amount.

Before delving into measurement
techniques, we need to define a few
terms which will be used later. The first
is ‘resolution’; this is the size of the
number (not its actual value) which will
hold the measurement. If you prefer, you
can regard it as the amount of accuracy
that it is possible to measure to. A higher
resolution means the analogue quantity
can be represented more accurately.
Because digital systems work in binary,
the resolution is usually a multiple of
two, for example 2, 4, 8 or 16 bits are
common. Each bit that is added doubles
the resolution. You might like to think
of resolution as the number of markings
along a ruler; the more there are, the
easier it is to take an exact reading
from it.

The other important term is ‘conversion
time’. This is a measure of how long it
takes to produce the digital value when
an analogue input is presented. Different
types of ADC take significantly
different times to complete their tasks.
A longer conversion time means it
takes longer to take the measurement
and produce the result. The longer it
takes to return a value, the fewer values
can be returned in a given time period.
This pace is generally referred to as

the number of ‘samples per second’. If
for example you were measuring tide
height at the seaside, taking one sample
per hour would give a set of figures
that nicely demonstrate the rise and fall
of the water height. If you changed to
sampling once per minute, the readings
would show more clearly where the
highest and lowest tides occurred;
they may have been missed before if
they fell between the hourly readings.
If the samples were taken still more
frequently, say once per second, the
individual waves would start to show
as well as the background increase and

decrease of the tide. As you see, the
more rapidly the samples are taken, the
more detail can be extracted from the
measurements.

Back to talking electronics; if a signal
is sampled frequently enough; the
samples can be converted back to a
close approximation of their origin.
Because modern ADC devices can
convert extremely quickly, it is not
only possible to convert fast enough
to show the outline of a signal, it
is possible to take samples within a
single cycle of a signal. For reasons
deeply buried in mathematics, (and
therefore not to be explained in detail
here) it is necessary to take at least
two samples of a signal to be able to
recover anything meaningful from it.
Digitising a 2MHz signal would for
example require sampling at a rate of at
least 4MHz and preferably more.

Digital TV signals are actually a stream
of numbers read out of an ADC circuit.
After processing, transmitting, receiving
and a bit more processing the numbers
are recovered in their original form and
fed to a device that does the opposite of
the ADC. This is perhaps confusingly
called a DAC or Digital to Analogue
Converter. It takes numbers in and
produces a voltage out. (fig.1) Like
their ADC counterparts, they also have
a resolution and a conversion time and
these factors also have to be taken into
account when conveying signals.

It is difficult to demonstrate the effects
of different resolutions and sampling
rates in a printed form like this, but in
a live picture it is very obvious. I have
used a computer graphics package to
manipulate the same image and try to
show the effect each has, so you can see
the resulting pictures in print. (fig. 2)
Note that the different resolutions have
no effect on the sharpness of the picture,
they only show as a limited number
of shades while the sampling doesn’t
affect the shades (except that they can’t
be seen so well when the detail is lost)
but it does affect the sharpness.
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As the resolution increases or the
sampling rate increases, the quantity of
numeric measurements also increases.
The actual rates used depend on how
many measurements can be stored
or sent to their destination, given the
practical problems arising from a
limited transmission bandwidth. There
is a trade-off between quality and
quantity which is decided by the needs
of the broadcaster.

There are many ways to measure a
voltage and return a digital value from
it. Let’s look at a few of the common
ones and see if they are suitable for use
in a video application. Note that any of
these methods could be used but some
would require circuits running so fast
or components of unwieldy values that
they would be impractical to utilise.

1. Dual slope integrators.
I’'m sure we have all measured the
voltage across a charged capacitor at
some time and see it gradually fall as
the charge leaks away. What we saw
was a voltage falling as time passed
by. If we timed how long it took for the
voltage to reach zero and knew how
fast the charge was leaking away, we
could work out how much was there to
start with. That’s the principle of a dual-
slope integrator. A timer operates while
a series of switches route the voltage
to charge a capacitor, then isolate it
and then remove the charge. The timer
period is a numerical representation of
the amount of the original charge. The
higher the voltage, the longer the period
and hence the larger the count is. The
count is used as the ADC digital data
output.

2. Flash converters.

These are named because of their speed,
not because of any optical phenomenon!
They use a bank of comparators to
compare the input with a pre-determined
list of voltages. The voltages generally
come from taps along chain of series
resistors. A reference voltage is applied
to the top and bottom (often zero at the
bottom) of the chain so at each resistor

junction there is a voltage proportional
to its place along the chain. As the
resistors are normally of equal value, the
voltage steps are all the same size. Each
of these voltage references is connected
to one input of a comparator and the
voltage being measured is applied to all
the other comparator inputs in parallel.
Any comparator seeing more on its
measurement input than its reference
input will switch output state, the others
won’t. All the comparators seeing more
on the input than from the divider chain
will switch one way, the remainder
the other way. By looking at all the
comparator outputs to see which is
in each state it is possible to derive a
number equivalent to the input voltage.

3. Successive
approximation converters.
These are similar to flash converters in
some ways but use a different method to
decide the output measurement. Instead
of using lots of comparators each
connected to a tap along the resistor
chain, these use a single comparator
and a series of switches to connect
it to different taps. The switches are
cleverly arranged to minimise how
many are needed and in general these
ADC use much less silicon area. To be
efficient with only one comparator, the
switches have to be operated in such a
sequence that they find the voltage in
the minimum number of tries. Starting
at the bottom tap and working up is
not an option, especially when there
may be several hundred taps to try. The
method they use is rather like a number
guessing game, they start by connecting
to the tap half way down the chain and
the comparator says ‘more than’ or ‘less
than’ when it compares the tap with the
input voltage. The next step depends
on the outcome of the first ‘guess’. If
it decided the voltage was below half
way, it next tries the mid-point between
zero and half way tap, in other words
the quarter way up tap. The comparator
again decides whether the voltage is
above or below that tap. If below it
again compares half way between that
tap and zero, if above it compares with

that tap and the mid-chain tap. Each
time a decision is made and each time
a new half-way is decided until the
numbers of bits of resolution are used
up. Each time a switch is operated,
the difference between the voltage on
the resistor chain and the one being
measured is halved, hence the name
‘successive approximation’. The way
the digital output is created is very
simple; if the input was higher than
the guess, a ‘1’ is output, if lower a
‘0’ is output. When all the guesses are
used up the ones and zeroes make up
the digital output data. As a bonus, as
the bits are guessed one at a time, the
output can be read serially while the
conversion is in progress.

4. Ramp and compare
converters.

These are very simple in operation
and actually use a DAC, a counter
and a comparator to perform the ADC
function. The idea is to start with a
small but known voltage from the
DAC and compare it to the one being
measured. The voltage is then gradually
increased by incrementing (adding one
to) the number fed to the DAC. When
it reaches or just exceeds the unknown
one, the comparator tells us to stop and
the number fed to the DAC at that point
is used as the output. Although it’s a
measure of the voltage being created,
we know from the comparator that it
must match the one we are measuring.
You might think of it as a pair of
weighing scales, the unknown on one
side and the known on the other. When
the scales balance, the known side
matches the unknown one.

Those are the four most common
ADC types. There are many more,
including ones that use the voltage
to tune an oscillator then measure its
frequency and ones that use pulse width
techniques, but these are well outside
the scope of this article.

Each type has its good and bad features;
finding the best compromise, especially
when dealing with TV signals is all-
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Type

Good points

Bad points

Dual-slope integrator

Very accurate. Simple to build. No critical
components

Very slow. Speed depends on voltage being
measured.

Flash converter Very fast

Complicated to build. Precision parts needed.
Fixed speed.

Successive approximation

Medium speed. Serial output available

Complicated to build. Fixed speed.

Ramp and compare

Simple to build

Speed depends on voltage being measured.

important. Let’s investigate the features
of each type:

For slow-scan applications, the speed
probably isn’t that important, although
it’s worth mentioning that some dual-
slope integrators on the market will
struggle to achieve five samples a
second. Generally, though, the sampling
rate will be fast enough to exceed that
needed for transmission.

As the scan rate increases, so does the
need for faster sampling rates and the
slower converters start to fall out of the
race. Another important factor is how
constant the sampling rate is. Take for
example the ramp and compare type;
if the DAC gave outputs in steps of
ImV and the voltage being measured
was 2mV, the conversion would stop
at a count of two. If we are increasing
the DAC count at fixed intervals, two
intervals will have elapsed. On the other
hand, if the voltage being measured
was 250mV the count would have to

reach 250 so that many of the intervals
would be taken. For a standard 8-bit
ADC the range of conversion times
can be as much as 255 cycles and as
little as one cycle. With a range so
wide it can be difficult to maintain the
timing restrictions placed on a digital
transmission.

In practice, the flash and successive
approximation types are most used and
with the high integration of modern
integrated circuits it is possible to
fabricate all the component parts of
these, including the resistor chain on
one chip.

The speed needed for TV depends
upon the highest frequency in the video
waveform, in other words, the video
bandwidth. Given that a minimum of
two samples are needed per cycle, the
sample rate must be greater than 2
times that frequency. If we assume a
5.5MHz bandwidth, (for PAL, a bit less
for NTSC) the sampling must take place

at no less than an 11MHz rate. Bear in
mind that each sample is more than one
bit wide, in most cases 8-bit resolution
is used, so if sent serially an 11MHz
sampling rate becomes an 88MHz bit-
rate. Successive approximation ADCs
conveniently give a serial output, for
the other types an additional shift-
register is needed to convert the parallel
data into serial format.

That concludes the first part. We
have seen that any voltage can be
converted to a numerical value and
that the sampling rate determines how
closely the voltage is tracked, while the
resolution determines how accurately it
is measured. We have looked at a few
methods of doing the conversion and
discussed the speeds we need to use in
order to convey a quality picture. In the
next article, we will look at the clever
tricks we can do with numbers and
why they are more versatile than their
analogue equivalents.

TV pictures from the PC.

atching TV on the computer
is becoming popular, with TV
tuner cards and the like, but

I wanted to do it the other way round
- watch my computer on the TV! I
needed a composite PAL version of
whatever was on my monitor, to feed
to an ATV transmitter, of course, or to
record onto a vcr.

Now there are video cards with
‘TV Out’ but I didn’t really want to
choose and purchase a plug-in board,
as previous encounters with ‘TV Out’
options had been tricky. Then I spotted
a little device in the Maplin catalogue.
It is powered from a usb slot and is
‘Plug and Play’, with vga in, and both
composite and s-video out. It sounded
just the thing, and it was!

Not a lot more to say really, it ‘does
what it says on the tin’; the computer
image appears on the monitor and the
TV simultaneously.

PC to TV converter. Unplug monitor from PC, and connect to VGA
Out socket. Plug VGA In port on device to outlet on PC. Connect usb
for power. Composite video produced at phono plug!

Page 28

CQ-TV 208 - November 2004

Copyright © by the BATC



Narrow Band Television Demonstration '

By John Lawrence GW3JGA Televisor under construction

full house of members and guests
A([){f the Conway Valley Amateur
adio Club were treated to a
demonstration of NBTV when John
GW3JGA showed various methods
of generating and displaying 32 line
NBTV pictures.

The main Televisor was a Baird type
Nipkow disc system using a bank of 35
LEDs as the light source. A modified
oscilloscope was also used to display
NBTYV pictures (see Circuit Notebook
82).

The picture sources included a CMOS
pattern generator, images from the
NBTYV Association CD and live pictures
from a 625 line-to-NBTV converter. A
special NBTV CD had been recorded
by Frank GWOVUP showing historic
pictures and sound downloaded from
the Web and converted to NBTV.

Members of the CVARC were able
to see themselves on the 32 line
mechanical televisor.

The pictures were taken on a
conventional camcorder and digitally
converted to 32 line NBTV. The
mechanical televisor picture of 2cm x
3cm was ‘enlarged’ by viewing it with
a Pye ‘Lynx’ tube camera, making use
of its Vidicon storage characteristic to
remove the flicker and then displaying
it on a conventional 625 line monitor.
The results were surprisingly good.
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DATV Experience so far... '

By Ian Waters G3KKD

The AGAF DATV boards
from Wuppertal University

hen the club received some
AGAF DATV boards from
Germany, | was asked

if T would take one set on loan for
evaluation. Part of the deal was to write
up the results for CQ-TV.

For those not familiar with them a
set comprises two boards each 4 X 6
inches, an encoder and an exciter.

The encoder accepts either PAL/NTSC
composite video, or Y/C plus left and
right audio. It digitally compresses
these according to the MPEG 2
specification and produces a transport
stream with a bit rate selectable from
1.68 to 27 M bit/s. This is passed to
the exciter which adds forward error
correction (FEC) selectable from 1/2
to 7/8 and modulates a carrier in the
70 cm band using either quaternary
phase shift keying (QPSK) or gausian
minimum shift keying (GMSK). The
default settings, as received, are: QPSK
at 4167 M bit/s and 7/8 FEC.

I built these boards into a small rack
frame (Fig 1) together with a suitable
power supply and a home designed up-
converter from 70 to 23 cm. I arranged
for the 70 cm frequency to be set
to 437.25 MHz, which seems to be
optimum for ATV in that band and
then specified the up-converter crystal
to give a 23 cm output on 1260 MHz.
This falls between the input and output
of the local GB3PV repeater and is free
of radar. RF drive on both bands is thus
available.

After some market research I decided to
buy a Technomate TV-5500D free to air
(FTA) set top box satellite receiver. This
seemed to be the most suitable for ATV
purposes and one of the least expensive.
As it tunes from 950-2150 MHz it can
receive a 23 cm transmission directly
and it transpires that its sensitivity is
better than some of the earlier types
thus often removing the need for a
preamplifier. After finding out how to
set up the receiver, the hand book is not
much use, and - connecting the TX and
RX via a 60 dB pad - excellent digital
pictures appeared.

Shuttleworth
As reported elsewhere, DATV featured
prominently at this year’s convention

Figure 1 - The boards in a small rack frame

with presentations by Noel Matthews
and Dave Crump as well as myself.

I used the exciter and FTA receiver
together with two small aerials to
transmit pictures across the lecture
room and demonstrate some of the
interesting features of DATV.

For years we have been accustomed
to see some comforting noise on a
receiver before trying to tune in a
signal. Not so with DATV. One has a
totally blank screen until a signal of
adequate strength is acquired when the
result is at once P5. It is P5 or nothing,
no noisy pictures.

When the signal drops the sound goes
at once but the receiver continues to
display the last received picture frame.
If this is a still test card, one may not be
aware that the signal has gone until a
“No signal” notice appears.

If one is in QSO with a talkback link in
use one becomes aware of the 0.75 sec
coding and decoding delay which can
be quite disconcerting.

If one looks at the spectrum of an
AM or FM TV transmission one sees
variations with changes in picture
content. The QPSK spectrum looks
identical regardless of whether it is
modulated or not.

If one listens to the transmission on
a communications receiver one hears
no frame buzz or bursts of sideband
energy every 15 kHz, just white noise.

One only sees an increase in noise
when tuning in a DATV signal on a
conventional ATV receiver.

After Shuttleworth

After Shuttleworth I decided to buy
the boards on loan from the club. This
would permit experimentation without
time constraints. It would have been
unfortunate to have put a lot of effort
into developing equipment, only then to
relinquish the fundamental component.

70 cm Transmission

Both I and the club feel strongly that
we should invigorate ATV on 70 cm
and see digital as a way to do this. As
an interim measure during 2001, while
waiting for the AGAF boards to arrive,
I developed a narrow band 70 cm AM
transmitter and receiver, which was
published in CQ-TV 196&7. With this
I proved it is possible to operate ATV
on 70 without interference from or to
other band users. And that was using
AM not digital.

There are two approaches to using
DATV on 70 cm, QPSK or GMSK.
The 70 cm tests carried out so far in
the UK, see CQ-TV 206, have used
QPSK signals of appropriate bandwidth
generated by ex-commercial equipment.
However 1 wished to use the AGAF
boards the default settings of which,
given above, produce a signal a little
over 4 MHz wide, which is of course
too wide to radiate on 70. At the time of
writing, 16 August 04, I am discussing
with our German friends the possibility
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of obtaining some boards set up to
produce an appropriate signal.

In the interim, for a test, I have fed the
default signal into the amplifier chain
of my 70 cm AM transmitter running
into dummy load. These amplifiers,
developed for amplitude modulation,
proved quite adequate for digital and
gave an output of 14 W with spectral re-
growth better than 35 dB below carrier.

It was realised that the up-converter,
developed for 23 c¢cm would also be

suitable as part of a 70 cm receiver.
It could convert the received signal,
after pre-amplification, to a channel
that could be processed by an FTA
STB. There may however be a problem
with some STBs not decoding the
low symbol rates associated with the
narrower bandwidth.

The other approach, GMSK, has been
used with excellent results in Germany
employing a special receiver developed
by AGAF. Not only does this permit
signals of

suitable bandwidth, but the use of
GMSK, being an FM like signal, enables
non-linear power amplifiers to be used
permitting higher power without the
generation of spectral spread.

Pending further information, 70 cm
development is currently on hold. I will
probably first try QPSK and then if a
receiver becomes available try GMSK.

23 cm.Transmissions.

I have a rather strange arrangement at
my QTH for 23 cm forced on me by
being surrounded by wooden attenuators
ie large trees. To get the best take off
the aerials are some 150 ft from the
shack with the TX PA and RX down-
converter in an annex at the base of the
mast. For conventional FM 1 produce
about 3 W of carrier frequency RF in
the shack, which is sent to the annex
by a piece of 0.75 inch coax with a loss
of 7.42 dB. The 500 mW arriving then
drives an M57762 amplifier brick to
give about 10W. After final feeder loss
and aerial gain the ERP is about 1 kW.
When adding a digital capability to the
station it was obviously necessary to fit
in with this arrangement. A simplified
block diagram is shown in Fig 2.

For 23 cm digital 70 cm QPSK, from the
AGAF exciter, is firstup-converted to 23
cm. It then passes to a drive amplifier.
This consists of an electronic PIN diode
attenuator, which permits the TX output
power to be varied, followed by three
stages of broadband amplification. At
maximum power these deliver some
62 mW to the next amplifier stage. For
this I used another M57762 amplifier
brick. This is perhaps overkill but the
module was available and as it has a
maximum power capability of 18W
it was operating in this application
significantly de-rated in the interests of
linearity and hence a reasonable level
of spectral re-growth. It may be noted
that while the data sheet for this device
gives the small signal gain as 13 dB,
in fact when only being called upon to
deliver 2.5W the gain is nearer 16dB.

The output passes to a patch panel
which permits either the FM or digital
drive to be sent via the cable to the
annex, amplified and transmitted.

Results

Once the system was up and running
simplex transmissions were made to
stations in the Cambridge area. I am
indebted to Bob GI1SAA of Histon
near Cambridge who used his FTA
satellite receiver and co-operated in
the first tests, which were of course
P5. Since then PS5 results have been
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received by three other stations. I think
it no exaggeration to say that they were
rather amazed at the quality of the
pictures and sound.

Perhaps most noticeable is not just
the absence of noise, but the complete
absence of noise in the colours and
the colour quality. As is well known,
our FM system is a cut down version
with half the bandwidth of the FM
system once used for links and satellite
broadcasting. This means that while
several sidebands of the lower frequency
luminance components of the picture
are transmitted, only the first sideband
of the colour gets through. As a result
the colour sub-carrier is 6 dB below
the luminance and it takes a very strong
signal to completely eliminate chroma
noise. On digital, the colours are clean
and strong. The pictures are also free of
ringing, group delay errors, streaking
and all the other artefacts we have lived
with for years.

The variable attenuator permitted the
TX power to be reduced by up to 12dB,
or to an output of 0.5W. On most paths
it has been possible to do this without
losing the PS5 picture. This was some 10
dB down on the reference FM picture
which was reported as P4.

Picture quality isnow mainly determined
by the sources. Video cameras, which
looked fine on FM now show their
imperfections!

TX Module details

As this is not a constructional article I
will only give a general outline of the
modules constructed for the DATV TX.
I do not suggest that these are optimum
arrangements; they were put together
using parts available, but they work. If
anyone would like more detail please
contact me.

The 70 to 23 cm up-
converter

The circuit of the up-converter, Fig 3, is
quite conventional. The 70 cm output of
the AGAF exciter, at about —18dBm, is
fed to the mixer by a 13 dB attenuator.
This was found to be necessary to
prevent the mixer from generating
spectral spread. The 23 cm signal from
the mixer is then amplified by a single
ERA-5 MMIC amplifier having a gain
of 16 dB. An interdigital filter, with an
insertion loss of 2 dB, then removes
any local oscillator and other unwanted
mixing products so that an output of
about —24dBm is available.

The up conversion local oscillator
uses a well known circuit. The output

of an oscillator, using a 68.56 MHz
third overtone crystal, is multiplied in
two frequency doubling stages to give
822.75 MHz. This when mixed with the
437.25 MHz output from AGAF gives
the 1260 MHz carrier desired.

The Drive Amplifier

The output from the up-converter is fed
to the drive amplifier. This module, Fig
4, comprises an electronic PIN diode
attenuator, which permits the TX power
to be varied, followed by three stages of
broadband amplification.
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The variable attenuator employs 4
PIN diodes type MPN3404 in a series
shunt arrangement. The amount of
attenuation, up to 12 dB, is controlled
by the voltage applied with respect to
a fixed 1.2V established by two diodes.
The whole attenuator is supplied from
a 5V rail.

When the system was tested it was
found that there was a little too much
gain so a fixed attenuator of 5 dB was
added following the variable element.

The two stages of ERA-5 amplification
employ the manufacturer’s circuit
values, although it has been found that
none of the devices used give as much
gain as the data sheets suggests.

The third stage uses an RF Microdevices
amplifier IC type RF2317. This is mainly
intended for CATV applications where
linearity is necessary to amplify many
channels without inter-modulation. It
is claimed to have an output IP3 of
+47dBm. At maximum TX power this
delivers 62 mW, +18dBm, to the next
stage. As the RF2317 requires a device
voltage of 8.5V at 150 mA the LM317T
regulator is adjusted to provide this.

As all these amplifiers are broadband 50
ohms in and out, no tuning or matching
circuit elements are required. It is
however desirable to keep the coupling
capacitors small (220pf, Xc 0.57 ohms
at 1260 MHz) and adequately decouple
the supplies to prevent excessive LF
gain that could lead to instability.

Power measurement

Power measurement is a bit tricky.
Using a spectrum analyser fed with
appropriate power attenuators needs to
be done with some care. Among other
difficulties, the spectrum analyser’s
resolution filter bandwidth needs to be
appropriate for the spectral width of the
DATV transmission or serious errors
can arise.

The best approach, which I use for
signals over about 0dBm or 1 mW, is to
use a thermal power meter again with
appropriate power attenuators. Don’t
forget to put them in line, its expensive!
This measures the RMS value of the
whole QPSK spectrum ie all the power
arriving at the thermal sensor. Of course,
the accuracy is only as good as that of
the attenuators.

The various diode probes etc present in
the station, while useful to show that
the TX is working and at its normal
power output, are of little value for
actually measuring power.

Where Next?

When one looks at the benefits of
digital - greatly improved picture
quality, bandwidth conservation and the
possibility to reduce transmitter power
- it must be the way ahead.

Until the price of the encoder and
exciter boards falls, and prices usually
do, not many individuals will want to
invest in digital for their home stations.
However by equipping repeaters with

an optional digital output the cost can be
spread and will probably be acceptable.
With a higher quality down link, the
overall results through a repeater will
be enhanced. People will certainly then
see any imperfections they may have
in their own transmissions. As FTA set
top boxes are less than £100 new and
may soon come on the surplus market
for less, reception should not be beyond
most people.

When one looks at the complexity of
the AGAF boards one doubts if there
will be much if any home construction
possible. However all the rest of the
station, the up-converter, amplifiers and
power supplies etc all fall well within
amateur construction capability.

For my part I intend, when possible, to
press on with 70cm development and
perhaps at some future date publish
details including an up-converter for
receiving 70 on a FTA set top box.

My station is QRV for 70cm AM and
23cm FM and QPSK digital. T keep an
eye open for lifts, but if anyone sees
extra good propagation developing and
would like to try a QSO using any of
these modes, or all of them, please do
contact me. [ am usually at home. My
QTH is Stow-cum-Quy, 5 miles East
of Cambridge. Locator JO 02 CF. My
e-mail is ian.waters(@freenet.co.uk, but
as I do not log on all that frequently it
would be best to phone 01223 811477.
Other details are as in the call book. I
look forward to seeing you.
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Circuit Notebook 85 '

Using Stripboard (Veroboard)
for Video Projects by John
Lawrence GW3JGA

Printed Circuit Boards were readily

available from BATC Member’s
Services, I was an avid builder of
BATC  projects.  Unfortunately,
because of low demand it is no longer
economical to provide them. I do not
have access to PCB facilities so I have
to consider alternatives. For very short
term projects I have resorted to using a
‘Plugblock’ (Maplin FD31J) and fixing
the completed circuit and ‘plugblock’
in a suitable box. For a more permanent
arrangement [ use stripboard, for
example the Video Detector in Circuit
Notebook 83.

Stripboard

Stripboard is made of PC board material
(e.g. SRBP) 1.6mm thick and is punched
with 1 mm holes on a 0.1 inch grid. One
face is plain, where the components
are mounted, (the ‘component side’)
the other face (the ‘copper side’) has

In the past, when the relevant

Figure 1 - Circuit Diagram

copper strips running the length of the
board at 0.1 inch centres. Stripboard is
available in various lengths and widths
(from Maplin as SRBP Matrix Board
e.g. JP49D) and can be readily cut to

size. The purpose is to make use of the
copper strip as a conductor along one
direction while using components and
wire links, at right angles to the copper
strips, to form the complete circuit. The
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Figure 2 - Stripboard Layout

copper strip can be cut at appropriate
positions to isolate a particular section.
Stripboard users have varying methods
for arriving at a completed board. The
method I use is described below.

The Circuit Diagram

For the purposes of explaining the
method, I am using the circuit diagram
of an Audio/Video switcher, shown in
Figure 1. This will eventually be used in
our ATV Repeater GB3TM. Its purpose
is to sequentially look at several video
inputs (controlled by an onboard PIC)
and hold when a valid signal has been
located. I have already patched up the
circuit on a Plugblock to check that
it works. It contains audio, video and
logic signals. It is not meant to be a
constructional project but a real circuit
with which to show the various stages
leading to a finished unit.

First draw or redraw the circuit diagram
in pencil on squared paper (school
exercise book). Drawing the circuit in
a tidy way will be helpful in laying
out the stripboard later. The ICs are
drawn in their physical form and
orientation, with the pins numbered
and in the correct positions, as viewed
from above. The connections between
the components are drawn with either
horizontal or vertical lines and right
angle bends. If the lines become too
close together or something needs
repositioning, then rub out and redraw.
This may seem tedious but it is the
first stage of a process which hopefully
leads to the most suitable arrangement
for finally laying out the components
on the stripboard. A circuit drafting
programme on your PC could be used,
but only if the IC pin layout agrees
with the physical positions. It leads to
confusion if it doesn’t!

The Stripboard Layout

After manipulating the circuit into
an accurate and tidy diagram, the
information is transferred into the layout
drawing, as shown in Figure 2. It is
helpful to have the circuit pinned up in
front of you when drawing the layout. It
is also helpful to make the drawing to a
larger scale than the 0.1 inch grid of the
stripboard. I find that 0.25 inch or 5Smm
squared paper to be about right. I have
printed out on my PC some A4 sheets
with lines and small circles to look like
stripboard, but squared paper is fine.

Only one layout drawing is made, this
is of the component side. The copper
strips are shown as viewed through
the board (X-ray fashion). For each
soldered joint a black blob is penciled
in at the hole position, for each cut in
the copper track an ‘X’ is marked on the

hole. Tracks are only cut at the position
of a hole.

I normally start laying out the board
with the most signal-critical part of the
circuit first which, in this case, is IC1
and IC2. Keep in mind where the signal
and address lines might go and how the
supply lines may link together. Draw
in wire links to connect together, say,
all the earth pins. Put ‘X’s to indicate
breaks in the tracks. If a clash occurs
somewhere, then rub out and try again.
Resistors can be fitted flat on the board
or stood up ‘Japanese style’ taking up
less space.

When all is complete and every
connection has been checked, then
connecting pins and fixing holes are
added. You can now see the overall
size of the board. The copper tracks are
marked alphabetically with track ‘A’ at
the bottom and the holes are numbered
horizontally with row ‘1’ at the extreme
left. This gives each hole a unique
address e.g. N13 (which is a cut in the
track under IC2).

Stripboard Preparation

A piece of stripboard is cut to size,
in this case 24strips wide by 38 holes
long.

It must be possibly to identify any hole
from both the component side and the
copper side. A strip of masking tape is
stuck on the component side along the
bottom edge, just below the lowest row
of holes. Another piece of masking tape
is stuck at the extreme left edge, but not
covering any holes. See Figure 3. Turn
the board over and place strips of tape
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Figure 4 - Stripboard Copper Side

back-to-back with the previous strips of
tape. See Figure 4.

To avoid confusion please note that
the piece of stripboard shown in the
photographs had unusual white stripes
already printed on the plain side which
unfortunately makes it look like the
copper side! Use a fibre tip pen to
identify each copper strip by letter
and each row of holes by number.
The component and copper sides with
letters and numbers are shown in Figs.
3 & 4 respectively.

The copper tracks can be cut using either
a Spot Face Cutter (Maplin FL25C) or a
3.5mm drill held in a pin vice. Working
from the left side of the layout, identify
a break in a track at, for example, B3.
On the copper side locate hole B3 and
cut the track. Continue until all the
breaks have been cut. It is easier to cut
tracks before any soldering has been
done. See Figure 5.

Fitting Links and
Components

It is best to start with wire links followed
by resistors, small components, IC
sockets, connecting pins, leaving any
large components until last. For links
I use 22swg tinned copper wire which
has been pre-stretched to make it really
straight. I bend the wires and component
leads to match the hole spacing and after
inserting the component I slightly splay

the leads so that the wire or component
stays in place during soldering. The
completed unit is shown in Figure 6.

Testing

Testing follows the usual procedure,
a critical visual inspection for correct
components, dry joints, solder blobs
etc. Common faults are missing wire
links or the omission of a cut in a track.
If the ICs are on sockets then remove
them and make an ohmmeter check for
possible short circuits. If all ok, insert
ICs, apply power and perform static
voltage checks followed by a functional
test.

How long will all this take?
Starting with a circuit similar to Figure
1, which is a tested circuit, I would
guess the project could be completed in
about two evenings.

Stray capacitance

The measured total stray capacitance
between one track and the two tracks
either side is 3.5pF/inch (1.4pF /cm).
At first sight this may seem a lot. In
the layout discussed, the most critical
components, as far a stray capacitance
is concerned, are R7 and RS, which set
the gain of the video amplifier in IC2.
Stray capacitance here could affect the
video frequency response.

The stray capacitance across R7
is 3.5pF/inch x 0.4 inch (length of
adjacent track) x 0.5 (one side of track
only) = 0.7pF. The stray capacitance
across R8 is the same. In this instance
the attenuator R7 and RS is actually
frequency compensated by the equal
stray capacitances across the equal value
resistors (how lucky can you get?). The
measured frequency response of the
stripboard video switch circuit is flat
to 6MHz (the limit of my multiburst
generator).

Reference

Making Circuits (Plugboards &
Stripboard) Construction and Workshop
Practice - Radio Communication
Handbook p.16.17, Sixth Edition, Radio
Society of Great Britain

Figure 5 - Stripboard cut tracks

Visit our web site - www.cq-tv.com
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Reflections on IBC 2004 '

By Mike Cox

What did 40,000 + visitors and

exhibitors make of it? First of all,
the atmosphere around the show was
very positive — exhibitors were more
confident of their future than they were
last year.

IBC 2004 has been and gone.

There are some exciting developments
around. If you ask me to highlight
them, then the predominant ones are:-

* High Definition [HD];
almost everyone and his
dog are offering HD capable
equipment.

. The LED has arrived as a
serious source of illumination
and light for displays.

*  Tape may be on its way out;
Panasonic are deadly serious
with their P2 system using
compact flash memory.

HD is the subject of much debate,
mostly about the distribution format.
There is intense competition between
WM9 [Microsoft] and MPEG-4, both
of which can deliver HD with around
4 — 8 Mbps bit rate, ie only slightly
higher than existing digital distribution
on SD using MPEG-2. Euro1080 has
jumped the gun somewhat by starting a
satellite delivered service using MPEG-
2 encoding, with 19.1 Mbps bit rate.

As mentioned in CQ-TV 205, JVC
launched their HDI0 prosumer
camcorder last time, but the 50 Hz
version is still not ready, but Sony [and
others] have the HDV format. [FIGS
1 & 2]. This neat camcorder records
10801 on DV tape cassettes.

They have allied themselves with
Pinnacle, Avid, Apple, Ulead, Canon

etc so that there is editing capability
for the format, and further camcorders
likely.

A small row blew up when someone
from BBC Research suggested that the
EBU should adopt the 720p standard
[1280 x 720 pixels, roughly equivalent
toa 177 LCD display ].

However this view was countermanded,
but many felt it had highlighted a need
to decide to whether to ditch interlace
in future systems. There is much
support for this as both camera sensors
and modern displays are by nature
progressive, and interlace introduces
difficulties in processing, particularly
at the display end. The last bit of news
was a statement from the BBC that
they had probably bought their last SD
cameras.

A few years ago, a blue LED would
cost around £5, and was pretty dim.
Now blue LEDs cost a little more than
red and green ones, but they are now of
equal brightness.

Barco, Daktronics, Mitsubishi and Sony
were showing excellent large screen
displays using LEDs. Two of these
were used by the IBC Info Channel
[CQ-TVs passim].[FIGS 3 & 4]

Fig. 3

However the other part of the story is
the rise of the white LED. Up to now
this has been used for bicycle lights, but

is now a serious contender to replace
the filament lamp.

Several manufacturers were showing
LED camera lights. IDX, normally
known for batteries, were showing a
particularly neat lamp to replace a 35 —
40 watt halogen lamp. [FIG. 5] This one
only draws 11 watts for the same light
output. Other advantages include no
colour temperature shift as the light is
dimmed. Others were showing around-
the-lens rings [FIG. 6], or bars. Another
benefit of the LED is its ruggedness
compared with a filament lamp.

Fig. 1 Fi9-5

The ruggedness aspect is enhanced by
Panasonic’s work on solid state memory
to replace tape or disc in camcorders.
Their P2 technology has now matured
and IBC TV News cameras used these
cameras this year. [FIG. 7]

Although the 4 GB cartridge [ the
same size as a PCMCIA card] costs
about 2000 euros at present, this is
sure to drop, and each card is good
for 100,000 recordings. The almost

Page 38

CQ-TV 208 - November 2004

Copyright © by the BATC



Fig. 7

complete absence of mechanical parts
in the camera apart from the lens must
make for a much more reliable system..
If you are news-gathering, the LED
camera light will add to the robustness
of the unit.

Looking around the exhibition, the
CRT display is somewhat rare, being
replaced by ever improving LCD or
Plasma displays. This year, a Display
Zone was inaugurated. This offered
space to display manufacturers, and
had displays of every size from small
Teletest LCDs through 61”7 Sony
Plasma displays to large digital cinema
projectors from Christie and Sanyo.
Nearby, Mitsubishi had a stand topped
by a large LED display, with some
excellent DLP back projectors arranged
as video walls. [FIG.8 AND 9,]

Elsewhere in the show, ARRI showed
a camera with a large CMOS single
chip sensor, as used in high end still
cameras. This is intended for digital
cinematography, and records at 72

frames per second. From this, all the
normal frame rates can be derived
by interpolation. A large screen
demonstration looked pretty impressive.
They have linked up with Snell and
Wilcox  for

the processing

technology.

[FIG. 10]

The Info
Channel
worked well
for 6 days,
24 hours a
day, with the
SDI mixer
behaving itself,
as did the SDI
Router [FIG.
11]. This was
put to good use
as two of the
Info Channel
sources were
also needed elsewhere in the IBC

Technical Facilities system. They had
to record as well as play-out to CAR,
and so the Router handled all that
without patching. Embedded audio
passed without a problem.

We closed the Info Channel down at
6pm on the last day, and managed to
get all 19 boxes of kit packed up by 12
the next day. The philosophy of using
3 screen areas worked, as we were
able to get the IBC TV News subtitled
and re-framed to top left of screen,
leaving the strap and right hand areas
for information. [FIG. 12]
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Audio Routing Switcher '

By Richard L. Carden
VK4XRL

ot much information has been
| \ | forthcoming in regards to audio
facilities relating to ATV. It
maybe nice to have those beautiful
colour testcards, computer graphics,

videotape and cameras, but not much
good without the associated audio.

The digital domain takes care of
the audio by imbedding it with the
associated video signal. Maybe we
might see an article from Mike Cox in
the future to follow up on his excellent
digital series of articles. In the mean
time, most of us will have to do with
the old analogue system. This circuit
was developed when John VK2ZUH
required an audio switcher to marry up
with a video switcher that I had drawn
up some time ago. Since we wanted

to have some control over
input levels, it was decided
to provide these facilities
within the audio router.
This saved on separate
audio DA’s.

The Audio
Switcher

Each audio input is fed via
a level control so we can
match all input levels that
are to be handled. It can
handle a minimum input
level of around 250mV
p-p for around 1.5V p-p
output, separate VU meter
facilities are also provided
to simplifier setting up.
Each voltage follower input
op-amp feeds the inputs
to a 4051, an 8 x 1 data
multiplexer. The input is
fed via a 10K resistor to the
4051 while the output feds
another op-ampforming the
output circuit. The output
also feds a second op-amp
which is connected to a
VU meter if required. The
10k resistor and the output
feedback resistor of 56k
give a gain of around 5.6,
while the parallel capacitor
reduces the bandwidth.

Dual 8 X 1 audio switchers
can be made for stereo by
duplicating the 4051 and
associated output circuit.
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Control is carried out via logic applied
to the ABC select inputs (pins 11, 10, &
9). This can be connected to the vision
switcher select logic to allow audio
follow video switching.

So far we have only arranged for eight
audio inputs, however some people
require even more inputs. Eight inputs
was easy to provide because of the 4051
8 X 1 data multiplexer IC. However, if
we need to go further then this, then we
could use a 16 X 1 data multiplexer, for
example the 4067 IC. It is also possible
to use the original 8 x 1 circuit and add
extra circuitry to provide the other two
inputs. I have included a circuit which
uses a 4052 IC to provide these extra
inputs. To make the logic simple and to
save any changes in this area, you will
notice that for inputs one to eight the
4052 toggles between the inputs YO0 and
Y1, these inputs been connected to the
output of the 4051.

STEAM TV
Dicky Howett reports

Cameramen get younger every year! This happy chap finds something to look at during this Augusts Lincoln Steam Rally.
The camera is a veteran Marconi Mk 7, exhibited with two ob vans as a side show by Paul Marshall and friends. Much passing
interest was expressed about ‘how to do tv ‘ even if it was all a shade over thirty years ago..and the camera still works!
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1W-PA for 13 cm FM-ATV '

By Torsten Fechner, translation
by Klaus Kramer, DL4KCK

fter building the 13 cm-ATV
exciter we have to raise the
output power from 300 mW to

1 Watt. This is done by a BFQ34 UHF
transistor.

Construction

A double sided epoxy board has to be
etched and cut following the layout plan,
then holes for the trimmer, resistor and
Sky capacitors are drilled. The collector
and base connectors of the transistor are
cut to 6 mm length, bent upwards, and
a square hole for it's broad connector
plates is rasped through the board. In
order to shield it we prepare a copper
foil 3 cm x 3 cm, tin-plate it on one side
and drill a small hole in it's center for
the ceramic body of the BFQ34.

The board (Platine) will be mounted just
behind the cover (Boden) in order to
pass the ceramic body through it and fix
a heat sink at the bolt. Mark the cover
through this transistor hole and drill it
accordingly. The heat sink (the same
size as the sheet metal case) is drilled
in the same way and is then test fitted
together with the transistor, board and
case. The input and output connectors
(BNC or N type) are mounted similarly
close to the cover with the signal pins
lying on the strip line (Leiterbahn)
of the board, so the edges will be
protruding over the cover.

The distance from the cover to the
board should be around 3 mm, and
if a connector's teflon flange hits the
board, it can be cut off. Now close the
covers and solder the connectors with a
big soldering iron and sufficient solder.
After it has cooled down, put the board
into its place and solder the ground side
to all the sheet metal sides.

BFQ34 mounting

Tin the ground side of the board
around the transistor hole and mark the
collector side of the transistor with a
ballpen on it's body. Now put it through
the hole from the ground side and bend
the four connectors accordingly onto
each circuit path and solder them. On
the ground side the copper foil is laid
with its tinned side onto the emitter
connectors, pressed flat and soldered
using a high temperature. The tin
should be squeezed out of the edges.
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Assembly

quiescent current is set to 150

Now the other parts are mounted Parts List mA using the 100 ohm trimmer,

and soldered onto the circuit path
side, not forgetting the supply
voltage components. The 2.5 pF
Johanson trimmer capacitors are
mounted carefully with the red dot
pointing to the ground connection
hole.

Alignment

For the Sky trimmmers we need
a small plastic pin with a flat
end; for the Johanson trimmers
there are special pins available,
but DIY is possible. In each case
be careful because the trimmer
plates are fragile. Terminate the
input and output by 50 ophm, and

2 x BNC or N connectors

1 x resistor 470 Ohm

1 x trim resistor 100 Ohm

2 x diode 1N4148

2 x capacitor 1 uF

2 x capacitor 1 nF

2 x Sky capacitor trimmer 5 pF
2 x Johanson microwave trimmer 2,5 pF (type 5800)
1 x SMD capacitor 10 pF/EDPU

1 x sheet metal case 74x74x30 mm
1 x supply voltage connector

1 x heat sink (see text)

1 x transistor BFQ34

1 x copper foil 3 cm x 3 cm

and - with a power meter for 2
GHz at the output and a 250
mW TX at the input - the Sky
trimmers are set for maximum
output. The 100 ohm trimmer
has to be adjusted again for 150
mA maximum DC current.

Now the Johanson trimmers
are aligned carefully for peak
output, in turn with the Sky
trimmers. Each capacitor may
have a second position for
maximum output, then all other
trimmers have to be realigned.

Reprinted from TV Amateur

then apply a 12 Volt supply. The

issue 133, http://www.agaf.de

ATV meeting at broadcast station NDR Hamburg .

ore than 50 guests listened
to interesting lectures from
different readers. Everything

was transmitted via DBOFS (Hamburg
ATV repeater), around 30 percent of
the guests are active there. We have
plans to move it to a TV tower in 165 m
antenna height gaining more coverage.
TX frequency is 1288 MHz with
hor. polarisation, QPSK modulation
with 5 Megasymbols/sec. Behind the
receiving antenna a selective 40 dB
preamp should be used in order to avoid
overmodulation by mobile phone relais
stations. Now the lectures:

1) Martin Fritz, DL2HAO, reported
latest news from the inviting ATV
group with 51 members now, existing
since 1977 at two locations in Hamburg
Lokstedt and Rothenbaum.

2) Norbert Huckfeld, DK6XU, gave
an overview of DBOFS developments
since 1978 and showed coverage
diagrams. He discussed pros and cons

of different ATV modulations in respect
to TX power and rf bandwidth. So a 10
Watt FM-ATYV signal equals to 180 KW
AM-ATYV, and digital QPSK gains some
6 dB more together with MPEG video
compression for reduced bandwidth.

3) Stephan Reimann, DGS8FAC,
explained design andusage othis D-ATV
components, digital satellite receivers
are containing quite similar devices.
Another supplier of rf components is
Michael Kuhne, DB6NT.

4) Thorsten Schulze, DG1HT, discussed
properties of different satellite receivers
used for ATV, some update software
for them can be found on his excellent
homepage www.dglht.de

5) Iwo Schulz, DGOCBP, reported
the present state of the ATV repeater
linking project in northern Germany,
comprising of DBOEUF on a 342 m
telecom tower near Hoehbeck-Gartow
with ATV links to Berlin, Hamburg

(DBODTV) and DBOHEX on the
Brocken mountain, homepage wwww.
dbOhex.de. He showed nice pictures
from the tower and a software program
used for calculating the range of a link
(www.cplus.org/rmw/english.html).

6) Roberto Zech, DGOVE, from Brauna
near Dresden introduced his components
and explained construction of PAs with
Motorola transistors specified for 960
MHz, but also useful at 1300 MHz, as
well as alignment with Smith diagrams
and layout design by a software called
“PUFF” from www.ukw-berichte.de.
Roberto’s homepage is at www.dgOve.
de.

Catering with coffee and cakes
completed a very interesting day which
will be followed by more to come in
a two months interval. Thanks to the
organizers,

73 Manfred, DC2FK, translation by
Klaus Kramer, DL4KCK
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That Elusive Spot '

By Doug Pitt

Dicky Howett belatedly donned a

suit of sackcloth and ashes to atone
for repeating an unsupported claim by
the late Albert Abramson.

In the Summer issue of “CQ-TV”

Abramson was, in general, a meticulous
writer but the subject referred to by
Dicky represented an isolated exception
to his general method. In the “History of
Television” quoted, Abramson claims
that Baird secretly used the flying spot
technique to create his earliest successes
(i.e. from October 1925 onwards)
rather than from autumn 1928 when
conventional wisdom, including the
testimony of old Baird employees such
as Tony Bridgewater and Ben Clapp,
says that W. Jacomb unveiled the first
spotlight apparatus.

Yet Abramson admits that floodlight
TV involves oppressive levels of

illumination while the flying spot
technique gives its best result in the
dark (i.e. without additional lighting).
Yet William Tainton, allegedly the first
living TV subject, retreated from the
heat and glare of the first (October
1925) success.

It is easy to confirm experimentally that
spotlight-derived TV signals are hugely
superior in signal-to-noise ratio to the
corresponding floodlight equivalent,
yet complaints about heat and glare
continued to be voiced by subjects
throughout 1927 and early 1928.

The strongest piece of evidence against
Abramson’s theory probably occurred
in February 1928 when Baird and his
helpers invested a huge amount of
secretive work in the transatlantic TV
transmissions. This was Baird’s most
elaboratepublicity stunt, yetphotographs
taken at the time of the subjects reveal
huge banks of incandescent lamps;

neither William Fox nor Mrs. Mia
Howe for example are able to open
their eyes fully because of the glare. It
is absolutely inconceivable that Baird
would have used this inferior floodlight
method if the vastly superior signals
derived from the spotlight technique
had been available to him at that time.

The floodlight system was not alone in
attracting criticism from its subjects.
The absence of steady ambient light
led many subjected to the spotlight
technique to complain of being unable
to see their own extended hands and
feeling disoriented by the 12.5 Hz
flashing in the eyes. (The writer of
these lines was once the target of a
Baird spotlight projector). Just one
such complaint prior to autumn 1928
would have added some weight to the
Abramson theory.

Subscription Rates '

Years Surface Airmail
One £15.00 £21.00
Two £29.00 £41.00
Three £43.00 £61.00
Cyber £10.00 £10.00

lease note that the surface rate
covers postage within the Europe,
airmail rate is NOT required

If your subscription is due before the
next issue of CQ-TV, you will soon be
receiving a letter containg a personalised
renewal form.

We hope that you will continue to
support the Club and we look forward
to receiving your renewal by post or via
our web site.

Cyber membership is currently only
available to members outside the UK.
Cyber member will not receive a paper
copy of CQ-TV, but will be able to
download the electronic (pdf) version.
Please note that these files require the
Adobe Acrobat reader version 6 or
above.

DATV boat mobile '

translated by Klaus, DL4KCK

in Friedrichshafen AGAF (with

Uwe, DJSDW and Willi, DC5QC)
had prepared a new attraction: after the
Zeppelin last year it was DATV boat
mobile from the Lake Konstanz this
time. The first 1 Watt/13 cm digital ATV
signal went up to “Pfaender” mountain
in Austria and was retransmitted

l |10r the HAM RADIO 2004 fair

digitally with 4 Watt on 23 cm to the
AGAF-DARC stand in Friedrichshafen.
A big Tv set there showed beautiful
pictures from the Alps and the lake,
and sometimes the operator Rudolf,
DJ3DY, at the “Pfaender” mountain
was able to switch to the live DATV
signal from the round trip boat where
his son Thomas, DK5DF, could barely
direct the antenna in the fair wind on
deck. With greater distance the second

TX signal on 23 cm at the mountain
inhibited live video from the Isle of
Mainau (about 46 km), as long as the
HAM RADIO stand was fed. Besides
magazines like the new TV-AMATEUR
there was an HDTV projection shown
with high resolution video files from
PC hard disk received on the Astra
satellite channel “Eurol1080” and on
the internet.
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Members’ Services .

All prices in UK pounds (£) Each P&P Qty Total
Camera Tubes, Scan Coils, Bases & Lens Mounts
3., ONE INCH VIDICON BASE .« ettt ti e et i e e e i i £1.20...£030. ... i .
4....... 2/3 INCH VIDICON BASE .+« e v oot ettt et e e e e e e £0.80...£030. . ... s e
VIDEO AND I2C CircuIT BOARDS/COMPONENTS
T ... SYNC PULSE GENERATOR PCB . ............................ £14.00...£043 ... .
40...... I2CCPUPCB . . .o oo, £10.00...£043 ... . .. e e e,
41.... .. T2CVDUPCB ..o £10.00. .. £0.43 .t e,
43 ... .. SAAS5231 GENLOCK IC . . ... £8.80...£030. ... . e
44 ... ... SAAS243PE TELETEXTIC ... ... . . i £14.70...£030. ... s e,
45... ... PCF8583 CLOCK IC. .. ... . e £7.00...£030. ... . e
39...... LMI1881IN SYNC SEPARATOR IC . . . ... ... . £3.50...£030. ... . e
81...... 12C 27256 EPROM.. . . . .o\ oo e £9.70...£0.30. ... e e,
38...... PCF8574P INPUTEXPANDER IC . . .. ... ... ... . . £4.70...£030. ... e e,
10...... T2C RELAY PCB. . . oot oe e e £6.50. .. £0.43 ...t e e e,
9 ...... PCF8574A INPUT EXPANDER IC. . .. ... ... .. ... .. ... ..... £4.70...£043 ... .
RX, TX AND SSTV PCB’s AND GENERAL COMPONENTS
47 ... .. 7O0CM UP CONVERTER PCB . ... ... .. £13.50...£043 ... e
50...... 108.875 MHZ CRYSTAL . . o oottt e e e e i £8.20...£030. ... i e,
68...... 4.433618MHZ CRYSTAL . . . o oottt et e £325...£030. ... i e .
69...... S5.0MHZ CRYSTAL . . . oottt it £325...£030. ...
86...... 24CM SOLID-STATE AMPLIFIER PCB ... ...... ... . ... ... ..... £10.50...£043 ... .. .
STATIONERY & STATION ACCESSORIES
T3...... BATC BLUE DIAMOND CLUTCHPINBADGE . . . . ..o oo eeeann £1.75...£030 . ...t i e e,
74...... BATC CLOTH BADGE . .« v v ettt e e e et e e i £4.00...£030 .. ... i e e,
75...... BATC EQUIPMENT LABEL (0) .« o\ vt o et e e i eeeeens £0.25...£030. ... 0 s e e
76 ...... BATC SQUARE WINDSCREEN STICKER . . . . v oot e eeie e £0.10...£030. ... s .
78 ...... BATC TEST CARD. . . oottt ettt et e e £0.50...£043 . ... . e .
79...... BATC REPORTING CHART . . o ot vttt e et £0.10...£043 ... e

ToTaL GOoDS AND POSTAGE - AMOUNT ENclosed S

BATC Publications '

Publication Each Qty Total

An Introduction To Amateur Television (225gm). . .......... it £5.00 .. i e,
The latest handbook full of detailed information on how to set up your

ATV station, plus lots of new video and RF construction projects.

The Amateur TV Compendium (155gm) . ... o i £3.50
The BATC handbook featuring construction articles on video units,

24cm and 3cm ATV, a Digital Frame Store, and much more.

The Best of CQ-TV (150gm). . . ... .ot e £3.50 .. e,
A compilation of the best construction articles from CQ-TV’s 133 to

146

CQ-TV BacK ISSUCS: . ..ottt e e e e e e e e £1.50 .. i e,

The following issues are still available. Please circle those required:
142, 143, 144, 147, 150, 153, 154, 156, 158 159, 162, 163, 164, 166,
167, 168, 169, 170, 171, 173, 174, 175,176, 177,178, 179, 180, 181.
182, 183, 184, 185, 186, 187, 188,189, 190, 191, 192, 193, 194, 195,
196, 197, 198, 199, 200, 201, 202, 203, 204

Special Offer: Any four of the above issues ... .......... ... .. ... £5.00 .. e
205,200, 207, 208 . . ..ot £375 o
The BATC DVD .. oo e £5.00 ..

Total Goods and Postage - Amount Enclosed.  £................

PLEASE MAKE CHEQUES PAYABLE TO ‘BATC’.
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Digital Down Under '

By Richard L.
VK4XRL

ver the past few months the
Orepeater VK4RKC here in

Brisbane, Australia has been
upgraded to digital. A digital receiver
was installed first so that either 1250
MHz FM or DATYV can be received and
re-transmitted on 426.25 MHz. This
has enabled tests to be conducted from
other members QTH’s to ascertain if
going digital at their location would
at all work. Results so far have been
very encouraging, with only 1W DATV
being required in most cases to obtain
PS5 pictures.

Carden

The 1250 MHz DATV transmitter has
been set with the following parameters,
Symbol Rate 7500 and FEC % as
shown above. These settings allow
dual transport streams which are set as
Video 1, 4800 and Video 2, 4600. An
extra receiver will be installed over the
next few months to enable the second
channel to be utilized.

DATV Transmitter

To enable DATV from our site we
elected to use 13cm, the frequency
selected being 2439 MHz. The reason
is that we obtained a MDS transmitter
which was capable of producing
S0W FM or 15W digital. We initially
modified it to accept a 70MHz IF

Glass House Mt. as discovered by Capt. James
Cooke in 1770, viewed from the camera on the

repeater site mast

VK4RKC goes digital

input from a 70MHz FM exciter to do
the initial testing. Having proved its
capabilities, the DATV exciter from SR
Systems was connected with the same
parameters as used on 23cm to the final
PA. Good results have been obtained
using a down-converter from Mini-Kits
here in Australia. However at times
the signal will disappear due to other
activity in the 13cm band i.e. Wireless
LAN systems and the portable Video
Senders now operating in the band.
Since the bandwidth is
only 10 MHz, we may
try shifting it within
the allocated band
2439 +/- 9 MHz to
see if we can eliminate
the problem. The SR
DATV units produce
a fixed testpic, which
is utilized to show
the frequency and
parameters used as
shown below.

With dual transport
systems from the
digital transmitter,

it should be possible to conduct two
way exchanges using different input
frequencies. Tests will be conducted
once we have a second input frequency.
Also, we hope to conduct tests using the
RF input module from SR Systems.
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Look what | found! RCA Telecine caught in a Time Warp '

By Peter J Stonard

y friend Rich, who is well
known by his nickname
“LabGuy”, sent me an email in

late May of this year, relating to an item
on eBay “RCA TK-29B TELECINE
TELEVISION CAMERA NEW IN
CRATE” Hmmm. That’s the kind of
thing that both he and I dream about.
In fact our friendship began several
years ago with a few “eBay Battles”
over TV camera tubes and other bits.
We’ve learned not to fight, and in fact
we live fairly close to each other, and
often lend a hand as our collections
grew past the tabletop scale. Some of
our nicer pieces (studio cameras, even
studio VTRs) often require a “Two
Person Lift”.

So what do we have here, anyway?
Well, it turns out to be a very interesting
story, and as of this writing only some
of the details have been determined. If
you’d rather stay in suspense skip this
paragraph, otherwise read on, spoilers
follow. The item was more than just
the camera, and it was brand new and
in the RCA factory crates! It’s now in
my procession, and hopefully by the
time this edition CQ-TV is printed the
telecine will be assembled together. To
get it from the seller I had to be the
top bidder on eBay, and that process
ended at almost seven hundred dollars.
Not bad for an item that is thought to
have cost the original owner about one-
hundred-and-fifty-thousand dollars in
1983. This is the tale of what we got
and how we got it.

The seller of this item on eBay provided
some background, and clearly didn’t
know what he had on his hands. His
motivation was money, and once my
cashier’s check arrived to pay him
the high bid we fell into a strained
relationship that ended once the crates
were picked up by the trucker that I

TK-7B slide projector

arranged. So where to begin? Let’s
wind the clock back to 1983.

What Is A Telecine?

In the early days of television the only
practical recording method was to film
the monitor screen and later play back
that film (after chemical processing).
The cinema craft was a little further
along, in its second quarter-century
when TV broadcasting started in 1936,
so mastering film-to-video became a
high priority.

A common alternative name for Telecine
is “Film Chain” or “Film Island” — a
good indication that equipment is far
from compact and simple. From the
beginning and until the application
of video tape recording in the late
1950s, film was the only video storage.
Later, with the proliferation of digital
computer tools in the 1990s, television
source materials shifted from film
and videotape to digital storage. So
for a very long time equipment was
needed to transcribe film to video for
transmission, and even today it’s still
needed for TV and DVD mastering
work.

There are two principle methods to
this end, both called a Telecine, but
using different techniques. For direct
conversion to video the film can be
projected in to a television camera lens,
and that is the method used by RCA to
this day (there are a few systems still in
use, although RCA ceased operation as
a company in 1986). The other method
uses a flying-spot from a precision CRT
to scan the film frames and the light is
collected by a PMT (Photo Multiplier
Tube). This method has been refined
commercially, by Rank Cintel. More
recently Bosch has taken the path of
using CCD imagers and digital signal
processing.

How Does A Telecine
Work?

The images on film are composed of
frames, and each one is projected to a
screen in sequence, and fast enough to
give steady motion (because it’s above
the persistence of human vision). The
images on the film may be slightly
different, thus portraying motion in
the scene. The camera captured these
frames with a similar stop-motion
shutter mechanism. The universal film
speed is 24 FPS (Frames Per Second),
and a double shutter in the projector
give the screen 48 flashes per second

Author emerges after taking the
rig out on the local motorway

to reduce flicker even further. Standard
movie theatre film is based on 35mm
positive film; the format is standardized
by the SMPTE (Society of Motion
Picture and Television Engineers).

While 35mm prints widely exist for
theatre releases, and are therefore
available to TV stations, the station
in turn must have a means to convert
them to video for transmission. This
is the work of post-production houses,
and they also turn out the masters for a
DVD release of a theatre film. Overall
it’s very costly to create and distribute
on 35mm film.

For this reason in the days prior to
about 1975, when ENG (Electronic
News Gathering) appeared, all medium
and large market TV stations had 16mm
format film cameras and darkrooms in
house. The expression “film at eleven”
was often used to excuse the late arrival
of film from the field, missing the early
evening news.

So a typical telecine might be set up
for both, 16mm or 35mm film. The
national network feeds would source
film from 35mm theatre stock, while
local market stations would air from a
16mm source. A further complication
is that theatre prints have optical sound
tracks (that are ‘printed’ on the film at
the same time as the images) but locally
shot film uses magnetic sound tracks. A
telecine 16mm projector requires both
methods of audio playback.
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The author in a state of
unbalance

It’s not been possible to fit a feature
movie on a single roll of film except
in some special cases such as in-
flight 16mm movies of the 1970s, and
more recently for 70mm film used by
Omnimax theatres. For continuous
program playback a telecine really
needs two projectors much like a
theatre, to allow one to be loaded while
the other is projecting. The switchover
is signalled by that little circle flash
in the top right-hand of the screen to
alert the projectionist. The single TV
camera of the Telecine is switch (or
Multiplexed) optically between two or
more projectors.

There are other uses for a telecine in
addition to transcribing movies. Much
of the graphics in Television before
the invention of the CG (Character
Generator, often called a “Chyron” due
to the popularity of one of the first
commercial units, again during the
1970s), were stored and used in 35mm
slide format. So ideally our telecine
should have a 35mm slide projector
(or two).

Three-Four Pull-Down

The two principle TV standards in the
world, NTSC and PAL, do not operate
at 24FPS. So some trickery is needed
to make clean video from film. In the
PAL world the film is sped up a little
bit to 25FPS and uses a conventional
projector. For NTSC there is a nasty
conversion up to 29.9FPS (actually we
say ‘“30FPS”) that involves exposing
some frames twice. In the modern
world of home theatres the opposite
is done to get back the original 24FPS
format by a process called Three-Four
Pull-Down. As a practical matter the
Telecine projector for NTSC has a five
bladed (instead of four blades) shutter.

As an aside, here’s a little movie trivia.
If you see a TV image in the scene of
a theatre movie it’s really operating at
24FPS to prevent banding or flicker
on the film’s image. This takes some
digital image conversion on the set of

the movie, and modified TV monitors
with 48Hz vertical scanning. One may
spot a credit at the end of the movie
for the crew that did the ‘“24 Frames
Playback” work.

Surprise Package

Knowing a little about the equipment,
but not really a lot, I set my expectation
low. Perhaps this was just a camera
(which is still a welcome addition to
my collection)? I emailed the seller for
help and got a laundry list of RCA MI
(Master Index) numbers, that RCA gave
to everything from complete transmitters
down to the smallest hardware fastener.
Not much help so far...

The seller said that he opened one of
the crates and read the “TK-28C” name
from the big red book. Aha, this project
comes with documentation! Wait, one of
three crates? So the sixty-four thousand
dollar question has to be “What’s in the
other two?” How ironic that the phrase
sixty-four thousand dollar question
originated on a TV game show in the
1950s...

This and other questions were nagging
at me during the seven-day auction. I
fired off a couple of email messages
to other collectors and pieced together
a story. A moot point as there would
be only one winner and with eBay it’s
“winner takes all”.

As you may guess, [ was the high bidder
and after a few email messages to the
seller we switched to phone contact.
He was in Abilene, Texas, and I am in
San Jose/”Silicon Valley”, California.
About 1600 miles (2600km) by road...
He’d won the crates and boxes at a
live auction and didn’t realize the size
of the prize until it was dropped in

Rich works the tailgate

TP-66 16mm projector upended
to a pallet jack

his driveway. The auction was held in
Abilene to clear an old warehouse that
had been abandoned for almost two
decades. The crates were addressed to
an Abilene TV station, WSUZ, from
three separate RCA facilities in New
Jersey, USA. We found out that WSUZ
had been granted an FCC license in
1986, but did not go on the air. The
seller pointed out that Abilene was in
the “bible belt” of Texas, and many
local churches operate radio or TV
outlets. Apparently this was brand new
equipment that was delivered but never
installed! It had sat for almost twenty
years in a warehouse. Protected from the
sun but not protected from the famous
Texas humidity and high temps.

Take The Long Road Home (with
apologies to “Super Tramp”)

Options for me were:

(1) To go and get it (and likely
rent a truck after flying in to
Dallas, about 200 miles east of
Abilene).

(2) Arrange a door-to-door freight
by truck.

(3) Arrange a combination of air
cargo and truck freight

(4) Forget about it, and leave the
prize for the eBay “under-
bidder” or the landfill. (The
seller said he though the crates
were useful, everything in them
could be dumped).

I decided to make my own delivery
arrangements, and after a few phone
calls T was hooked up with David
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Smith Trucking out of Dallas, who
drove out to pick it all up and dropped
it off at the Dallas/Fort Worth Airport
cargo company. David did a great job,
was patient with the seller, who took
a one-week holiday when my auction
payment arrived. David’s driver helped
me get the crates weighed in at an Air
Cargo company. Very nice!

Once the crates were in DFW cargo |
arranged for them to be flown to San
Francisco. The carrier does a lot of
business and probably doesn’t know
me very well, but over the years they’ve
flown several bits of my collection
around the USA. This was to be the
middle leg of the journey, and now the
crates were in California but still 45
miles (72km) from home. The quotes
for the last leg of the haul were higher
than the airfreight leg! So with Rich’s
help we rented a large truck and went
on an adventure of our own.

This is the story summary, in real time
this took from the end of May to the
beginning of July, and it was delayed
a few days further by the national 4th
July holiday. Also, neither Rich nor I
had seen the crates or their contents.

On the day of our final leg of the
delivery, the local truck rental company
let us down and time was wasted. They
didn’t have a truck with a power lift
tailgate, or the required pallet jack, both
items were specified in the reservation.
Rich came to the rescue, with the name
of another local rental company. While
more expensive they were also reliable,
and we took command of the biggest
rig I’ve driven. It’s not the biggest on
the US highways, and I don’t have a
‘Class A’ license, but at 26,000 pounds
(11,800kgs) and 24 feet (over 7metres)
long it was a monster.

Just as well! The shipment was

more than the three crates we’d been
expecting. While the largest crate was

TP-55 optical multiplexer opened

a whopping 605 pounds (275 kg) and
approx 65 x 64 x 26 inches (1.63 x 1.62
x 0.66m) there were two smaller crates
and two pallets of cardboard boxes for
a grand total of 1826 pounds (830kg).
Needless to say we worked very hard
that afternoon to bring the crates to my
driveway and return the rented truck
with a full tank of diesel.

Treasure Trove

You can’t hide a project of this size. Our
neighbours wondered why we might
need three new pianos. (Judy, my wife,
wonders why we need one telecine...)
So over the next couple of days we took
apart the crates, and while not quite the
same as opening an Egyptian mummy’s
tomb, we were gazing on a time warp
of twenty years. During the past couple
of decades all technology has raced
forward.

Remember, I was only expecting a
1970s studio camera guts in a metal
cabinet. This was indeed there! Along
with a TP-55 Multiplexer cabinet, a
TP-66 16mm Movie Projector, and a
TP-7B 35mm slide carousel. Not to
mention every possible connector and
nut, washer, and bolt. The materials
and detailed drawings were found in the
factory wrappings. Nice clear technical
drawings done by several skilled hands
no doubt — this project left the factory
in late 1983, just before the dawn of
CAD/CAM and computer drafting.

What’s next?

I had decided to participate in that
eBay auction for two reasons. (1) I'm
curious, and (2) I couldn’t bear the
thought of this ‘time capsule’ going to
the landfill. So I took action. Now it
was in my hands (well in my driveway
until SWMBO said otherwise), what
should I do? I thought of piecing it out,
back to eBay perhaps? A donation to a
museum, for the tax credit? Or, drum
roll please, building my own Telecine
Suite!

To install this equipment requires a
floor space of about 40 square feet (3.75
square metres), the installation manuals
give details of concrete footings and
cable ducts. After all, we are trying to
align three huge cabinets to eliminate
distortion and vibration in a 16mm
movie frame...

So I've decided to shuffle around my
home video lab and try to fit it in. I
can’t wait too long; as of this writing
we’re enjoying the last of the summer
sunshine. Another incentive is that the
local City will hold their annual clean
up day later this month. This year it

TK-28C camera crate opened

looks like the City will be picking up
the crates from an RCA telecine.

Film at Eleven?

One of the first tasks is to operate
the projector. I needed some 16mm
footage; so we’ve been looking at the
local flea markets, boot sales, and
Hamfests for 16mm stock. Bingo! In
southern California near Hollywood
we found a reel of cartoons (B/W,
sound) and a colour print of the “Bob
Newhart Show” (a comedy TV series
1972-1978). Hopefully it’s a complete
episode (18 — 20 minutes?).

Later, on eBay again, I won an amazing
array of WW-II military training films,
a mix of B/W and rare colour 16mm
stock. So far I only know them from
the labels, but we’re looking forward
to viewing such topics as “The Cathode
Ray Oscilloscope” and “Radio Compass
in Flight” and “Flying Weather” and
something about propellers and also
one on wood shop machines. About
two-dozen rusty cans in all (the film
looks dry and clean inside).

I'll follow up with more news and
pictures (and hopefully some 1980s
vintage NTSC video) as the project
continues. If you have any operational
experience with the RCA TK-28C
system then please send me an email!

The author wishes to thank Jay Ballard,
Chuck Pharis, and Rich Diehl for their
help. Special thanks for Rich, who
carried half the burden on delivery
day. Photos by the author, unless
noted otherwise. The author lives in
California, and is best reached by email:
pstonard@ix.netcom.com
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ATV 10 GHz — New World Record '

By Paul-André Schmid

team EA7/FACXQ-F1URI operated

by F4CXQ/Hervé and FIURI/
David as well as the team I8/HESIBC
operated by HB9DUG/Michel and
HB9RXV/Paul, made the exploit to
push back the distance of the ATV 10
GHz world record to 1’564 km! During
nearly 20 minutes, B3-B4 images were
exchanged and recorded.

July 1, 2004, towards 12h00, the

The two teams wish to pay tribute to
the holders of the preceding record for
the motivation they transmitted to us,
that is to say HB9AFO/Michel and EA/
F1AAM/Jean-Pierre which realized,
June 17, 1999 at 7h30 the distance of

1’031 km. The trunk made

It is a team success! A big thank you  back the limits of the exploit radio TV~ in JM89AD in the south of Italy. The
to all the OM suppliers and friends who  amateur. trunk of 1’564 km, completely maritime,
contributed, by their participation, to passes below Sardinia.

the success of this week “La Grande Station EA7/FACXQ was in IM97CP,
Bleue” and made it possible to push  south of Spain and station I8/HESIBC

Station EA7 /| FACXQ
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Station 18/ HESIBC

Picture received at EA7 (IM97CP)

Picture received at 18 (JM89AD)
The equipment in EA7/FACXQ:

Dish 150 cm
15 watts SSB and ATV
Altitude: 30 m asl

The equipment in IS/HB9IBC:

2 dishes 120 cm
25 watts SSB and 23 watts ATV
Altitude: 60 m asl

The attempts were numerous during the
week to benefit from the experiments
already accumulated in 2003. But also
to test the many information read on
these famous “ducts”, kind of tubes,
which leave under certain weather
conditions to pass the signals at such
distances, this in spite of the roundness
of the ground. It is often between
11h00 and 15h00 that we noted on our
SSB beacons the best signals allowing
us to hope for an ATV liaison.

The pointing of the antennas was made
with an half degree precision and... we
had just to wait that the propagation
wants to do its work well!

Thank you to the OFCOM (Federal
Office of the Communication of
Switzerland) which allocate us the
special call sign HESIBC for this
attempt. All the details are available
on the site www.swissatv.ch under the
heading “La grande bleue”.

EA7/FACXQ:-
F4CXQ/ Hervé and F1URI/ David

I8/HESIBC:-
HB9DUG/ Michel and HBORXV/ Paul
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Deadlines

Q-TV is published quarterly
in February, May, August and
November each year. The
deadlines for each issue are as follows:

Please send your contributions in as
soon as you can prior to this date.

Will all prospective contributors
please be sure to read the ‘Notice

CQ-TV Commercial Advertising Rates '

f you would like to advertise in

CQ-TV, then please contact our

advertising manager, Trevor Brown,
14 Stairfoot Close, Adel, Leeds, LS16
8JR, England. Telephone: +44 (0) 1132
670115. Email: adman(@cq-tv.com

to Contributors’ on page 3 so that
you understand the implications of
submitting an article for publication.

If you have pictures that you want
including in your article, then please

February | 30th December send them, in the highest possible

May | 30th March quality, as separate files.
August | 30th June Commercial adverts should be sent to
November | 30th September: Trevor Brown, the advertising manager,
at 14 Stairfoot Close, Adel, Leeds,

LS16 8JR. Tel: 01132 670115. Email:
adman(@cg-tv.com. Members’ sales and
wants should be sent to the Editor.
Email: editor(@cg-tv.com

Dicky Howett’s book Television-
Inventing The Image’ is approaching

R Slony Ol publication. It charts 50 key
television innovations (zoom lenses,

Quarter page £50 £75 outside broadcasting, video tape,
pan heads, pedestals etc). Dicky’s

Half page | £100 £150 book is fully illustrated with over
100 photographs, most never seen

Full £150 £200 before. Full review next issue. For

ull page publication details contact Kelly

Books www.kellybooks.co.uk
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Televisor under construction - see page 29
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