


STTI’s International Satellite Television Reception Guidebook (1982) 

by Stephen J Birkill 

Warning – everything about this book is seriously out of date (especially the cover photo!) 

I wrote STTI’s International Satellite Television Reception Guidebook in 1982 – that’s 
39 years ago and only 20 years after the launch of the world’s first active 
communications satellite, Telstar 1.  In that first 20 years, the most significant 
innovation was the shift to geosynchronous satellites with steerable beams. 
Otherwise the technology remained much the same: the same modulation 
techniques and multiplexing methods, the same (more or less) frequency bands; 
what changed was the scale of operations. My 1982 centre-spread map documents 
100 active commercial communications satellites in the geostationary (‘Clarke’) 
orbit; most of these carried 12 or more transponders, each capable of relaying one 
or two analogue TV services. Today the number of satellites has risen to thousands, 
and with shaped beams, active digital beam- and frequency- multiplexing and all-
digital content, the concept of a discrete linear transponder is inadequate to define 
the number of simultaneous channels each ‘bird’ can provide. 

My background was in conventional (terrestrial analogue) TV broadcasting. I’d joined 
the BBC in 1966, straight from university, and worked on television transmitters for 
15 years, eventually becoming Transmitter Manager at the Corporation’s high-power 
TV and FM station at Holme Moss in Yorkshire, with responsibility for the Emley Moor 
UHF station and numerous unattended relay stations across the north of England. 
Prior to that, in my teenage years I’d developed an interest in long-distance TV 
reception (DX-TV) from Europe, and also in amateur TV transmission (my radio and 
TV call-signs were G8AKQ and G6ABK/T). Then in 1975, while at the BBC, my 
interest in TV DX-ing was rekindled by reading about the experimental S-Band and 
UHF TV transmissions being made by NASA through the Applications Technology 
Satellite ATS-6. The satellite, originally over the USA,  had been relocated to 35 
degrees east as part of the SITE experiment, to demonstrate instructional TV 
programme distribution to remote Indian villages, and after a few calculations and 
rough estimates I realized it might just be possible to pick up these broadcasts at my 
then home in Sheffield, UK. The Indian villages were using 12-foot (3.7-metre) 
dishes; I had a 5-foot (1.5m) mesh dish I’d built years before for the 1296MHz 
amateur band (and too small to work efficiently at UHF), and I was way outside the 
satellite beam’s target area (see image on page 63) – I knew it wouldn’t be easy. 

Still, I designed a feed system and 860-MHz low-noise amplifier for my 5-foot dish, 
and studied methods of low-threshold wideband FM demodulation. When all seemed 
to be working I took the dish upstairs and balanced it on a chair, looking out of the 
south-east-facing landing window on the appropriate bearing and elevation angle. 
Nothing but a screen full of noise. I persisted, and a few days later I must have hit 
upon the right time of day to catch the test transmissions, for emerging from the 
noise I could see the unmistakeable shape of 625-line sync pulse bars. This was 
enough to let me further optimize system sensitivity, and when a few days later I set 
up the dish outside in the garden I was rewarded by the sight of All-India Radio’s on-
screen ID.* 
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Encouraged by this success, I went on over the next few years to design and build 
experimental equipment for C-Band (4GHz) and Ku-Band (11/12GHz) satellite 
downlinks, and to develop further my low-threshold FM demodulators and improved 
antenna feed systems, the better to enable small-dish reception. In 1981 I decided 
to quit my (by then management-directed) career at the BBC to concentrate on 
satellite systems consultancy and receiver design, through my own company Real-
World Technology Ltd. 

Meanwhile, in the late 1970s, CATV trade publisher Robert B Cooper had brought 
satellite TV to homes across America, long before there were any ‘direct broadcast’ 
satellites as such. He’d learned of my 1975 work with ATS-6 and realised that it was 
possible for amateur electronics enthusiasts to build their own ‘Television, Receive-
Only’ (TVRO) earth stations and effectively eavesdrop on the satellite channels used 
by cable TV programme providers (the likes of HBO, Showtime and WTCG/WTBS at 
the time) to distribute their services to cable TV head-ends across the country. All it 
took was a dish antenna, a low-noise amplifier (LNA) or downconverter (LNB or LNC 
according to whether its downconversion was in a wideband block or a single 
channel) and a comparatively simple receiver as indoor unit. Snag was, the low-
power satellite signal demanded a dish of around 20ft (6m) aperture, though if you 
were content to lose the fade margin required by the Cable operators you could get 
by with a 12- or 16-foot dish for most channels, in most states.  But then size wasn’t 
too big an issue: the folks without CATV service generally lived outside the cities, 
and rural backyards could usually accommodate a big dish. 

At first such things were strictly for the hobbyist: in the best traditions of popular 
mechanics, the enthusiast could construct a dish as large as his garden (or his 
neighbours) could support, and he could fit it out with a simple horn feed. It didn’t 
need to be steerable – RCA’s domestic C-Band Satcom I or II carried all the services 
of interest. If he (or she) was a radio amateur (‘ham’ in US parlance) or had some 
basic electronics experience he could assemble a receiver IF ‘back-end’ at 70MHz 
with an FM TV demodulator, and feed its output to the family TV. The LNA/LNB/LNC 
generally had to be a commercial item – its microwave techniques were quite beyond 
the reach of most amateurs and its semiconductors hard to obtain. 

But by the end of the 1970s, thanks to Bob Cooper’s publicity, the ‘backyard dish’ 
had become a desirable product, just begging to be consumerized. Bob’s ‘Community 
Antenna Television Journal’ (CATJ) did much to promote this emerging (but still 
unofficial) direct-to-home TV market, by publicising the players and providing details 
of the necessary equipment – I wrote a monthly column for the journal myself, 
detailing some of the technologies I was using, and a number of small firms 
appeared with new products – dishes, mounts, feeds, receivers – aimed at the 
growing market.  

Bob Cooper set up STTI Inc. (since defunct) and organised conventions and 
exhibitions in various cities across the USA, where inventors and entrepreneurs could 
meet with manufacturers, and dealers with the public, to license ideas and 
demonstrate products: an entire Las Vegas casino parking lot full of huge white 
dishes baking in the south-west sun was quite the sight. Bob’s STTI also published a 
series of manuals or handbooks, each written by a pioneer in the field, to encourage 
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private experimentation in satellite TV reception. Many enthusiasts copied the advice 
in the manuals, constructing their own antennas and receivers, and not a few of the 
ideas started to show up in commercial products displayed at the shows. 

It was against this background that I was asked to create a Guidebook for the 
reception of international TV satellite services. I knew this would give the real 
enthusiasts something worth pursuing, while the home (USA) market was turning 
increasingly commercial. I decided to assume my reader was probably but not 
necessarily USA-based, and possessed a certain basic level of understanding of the 
technologies and terminologies of satellite TV (footprints, link budgets, polarization, 
FM threshold, subcarriers and the rest), so that I could concentrate on the 
differences attending ‘foreign’ reception and direct the reader towards trying 
something new and more challenging, acknowledging that most would, like myself, 
be constrained to using a dish very much smaller than those of the Intelsat class ‘A’ 
or ‘B’ terminals (typically 31m or 19m)  normally employed for this kind of reception! 
Throughout this period I had nothing larger than my 8-foot (2.4-metre) Andrew solid 
dish (surplus to BBC requirements after the decommissioning of a redundant 
terrestrial 7GHz microwave link terminal on the old 750-foot mast at Holme Moss) 
and no test gear beyond my home-built spectrum analyzer, displaying sideways on a 
TV monitor! (The analyzer display, integrated with my narrow-band receiver – note 
the white rectangle ID at upper right – features in several of the screen-shots in this 
book.) 

Satellite systems of the Soviet Union loom large here, not through any ideological 
preference but for the simple reason that they were at the time by far the easiest 
‘foreign’ satellites to receive throughout the northern hemisphere. And their origin 
carried, especially to the US reader, a whiff of the exotic and unknown. Around this 
time I also collaborated with noted British space expert and Kosmos-tracker the late 
Geoff Perry on a series of contributions to the US Senate reports “Soviet Space 
Programs: 1976-80” containing my observations of the television capabilities of the 
various spacecraft in the Molniya and Statsionar orbits. The reports can be found in 
the US Library of Congress, Washington DC. 

Of all the ‘Coop’s Manuals’ this one got the luxury treatment. Printed with US ‘Letter’ 
size (11 x 8½”) pages on heavyweight glossy paper and bound with staples (others 
had been loose-leaf) it was able to accommodate a full double-page spread for the 
orbital map on the centre pages (between pp.39-40), printed on one side only to 
facilitate pinning up as a reference poster. Yet physically it felt much like the 
engineering trade journals of the day, which made the $80 cover price look a little 
steep to this relatively impoverished Englishman! Still, Coop must have got it right – 
it seemed to sell well. I recall the mail-order sales returns included some very well-
respected names and institutions in education, industry and government, as well as 
many overseas government organizations and broadcasters. 

Style-wise, I found myself continuing to use the informal, attempted American-folksy 
tone I’d employed for my CATJ column. The language grates a little now and in 
places seems to me dated (datable, anyway) and unduly patronizing, but it seemed 
to go down well at the time and I hope you will forgive me any misjudgements and 
treat it as the historical document it must surely now be. Much of the content is of its 
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moment, and many specifics became outdated in the space of a few months from 
printing. For this PDF release I have corrected about 20 typesetting mistakes, but 
apart from adding this introduction I’ve updated nothing. My approach was 
optimistic, as befits a publication for the enthusiast: the footprint maps for instance 
show my estimates of typical saturation EIRP contours rather than the worst-case, 
end-of-life values used by engineers for network planning. There are approximations, 
estimates and conjectures, but I haven’t found any serious errors. 

Throughout the 1980s I had advocated for Europe a regional direct-to-home system 
of medium power satellites of high channel-count and using conventional modulation 
formats, as opposed to the WARC-BS scheme of quasi-HDTV via high power satellites 
carrying only 5 channels per country (remember BSB?), so I particularly regret the 
book coming just too soon to even hint (apart from the mention of a proposed 
‘LuxSat’ on p.75) at the analogue DTH revolution sparked by Europe’s SES/Astra in 
1989, the transmission parameters of which I was able to help formulate in 1988 at 
that historic meeting between SES (satellite), BTI (uplink), Sky (programmes), 
Amstrad (receiver), Concentric (dish), Marconi (LNB) and RWT (tuner). The Amstrad 
analogue set-top boxes, the first to be designed specifically for those parameters, 
employed some of the small-dish optimization techniques I touched on in this book. 

As a ‘Guidebook’, it’s spectacularly useless today, just like those receivers. But well, 
that’s technology! 

Stephen J Birkill 

Vancouver, Canada, January 2021 

* I later learned that this was the world’s first private direct-to-home satellite TV
reception, acknowledged by Bob Cooper (CSD, 1984) and Arthur C Clarke (How
the World was One, 1992).
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