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NOW FROM THE ACKNOWLEDGED LEADERS 
IN THE FIELD OF AMATEUR TELETYPE, CODE 
READERS AND TRANSMITTERS 

DEWSBURY ELECTRONICS 

PRESENTS 

"THE MICROPATCH" 

The new low cost method of using your Vic 20 or 
Commodore CBM64 for the reception and 
transmission of RTTY, ASCII, and CW. 
IS IT EVER EASY???? 

It certainly cannot be easier than with the Micropatch', simply plug in to the games port of your machine, 
supply 12-14 volts DC, connect transmitter and receiver, type in an 8 character command code. Thats it. So 
easy. Display features menu, status line receive portion of screen, transmit line (showing characters 
currently being transmitted) a transmit buffer which allows you to precompose your messages. There are 10 
variable length memories, the contents of which can be edited with word processing style insertion and 
deletion. Receives morse up to 99 WPM with autotracking of the received morse, the receive speed is 
displayed. CW transmit presettable up to 99 WPM. Send/receive baudot 60,67,75,100,132 WPM, or 100 & 300 
baud ASCII. European tones mark 1445hz space 1275hz. Many other features too numerous to list here, SAE 
for details. Price £129.00 £1.75 P&P. 

For those who have the BBC computer we can offer the computer patch CPI, which has all the features listed 
above, & come here theres more, this CP-1 can also be used with the Vic 20 and CBM64. £169.00 plus software 
BBC 25.00 Vic & 64 £33.91. P&P £2.50 
WANT AMTOR? again G4CLX can help, with the famous AMT-1 from ICS Electronics, software available for 
Vic, CBM64, BBC and IBM CP. 
WANT RECEIVE ONLY? 
Then perhaps the telereader can be of service, from the CWR610, CWR670, CWR675, we have them all. 

For those who want just RTTY, ASCII, SITOR and AMTOR receive only.. . .coming soon from Switzerland THE 
PROCOMTOR AFR2000 - COME HERE,. THERES MORE, fully yes fully AUTOMATIC, simply tune in the 
required station - Procomtor will AUTOMATICALLY select speed, shift, and phase. Process shifts from 50hz 
to 1000hz. Will receive 200 baud press services - also, but keep it quiet, FEC procedures used in secret 
services. Shhh 

New opening hours 0930-1715 Monday thru Saturday. Engineering support on site. 
SAE ENQUIRIES 

ACCESS/BARCLAYCARD ACCEPTED 
LICENCED CREDIT BROKER 

Dewsbury Electronics offer a full range of Trio Equipment always in stock 
We are also stockists of DAIWA - WELTZ - DAVTREND- TASCO TELEREADERS - MICROWAVE MODULES-

ICs AMTOR - AEA PRODUCTS - DRAE 

Dewsbury Electronics, 176 Lower High Street, Stourbridge, West Midlands. 
Telephone: Stourbridge (0384) 390063 

VISA 111.Access Instant finance available subject to status 
Written details on request 
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TWO METRE 
DX INTO 
PORTUGAL  

'Would the Charlie Tango station 
please QSY from S20?' 
Traditional ethics may well have 

prompted the request, but it was one of 
those rare occasions when protocol had 
to give way to mere common sense. I was 
not begging the question. Suppose the 
local FM net needed the frequency to 
arrange an important sked? Or perhaps 
the newly-licensed G1 down the road 
was itching to try out his home brew 
collinear? And what about that mobile's 
abortive CQ calls? 
Such thoughts, such nagging self-

doubt, such inner turmoil and soul-
searching...such hypocrisy! As I discov-
ered while monitoring the two metre SSB 
calling channel, it is each to his own 
when the Big One promises super DX 
and the prospect of working new squares 
and new countries. There's nothing quite 
like Sporadic-E for demonstrating that 
amateur radio is not quite the gentle-
man's pursuit that it is sometimes made 
out to be. In fact, such conditions tend to 
prove that in the law of the jungle, the 
strongest and most cunning are the least 
likely to starve. 
Anyway, back to 145.500MHz late one 

sunny afternoon earlier this year — 30 
June to be precise. Tropospheric 
propagation was producing nothing 

Steve Anderson G6VBU worked 

 Sporadic-E into CT-land   

on S20. Why didn't he QSY? 

extraordinary and that old benchmark, 
GB3VHF, was being received at its 
typical 4/1 strength at my unsophisti-
cated station in the Vale of York. I figured 
it was time I went for tea. 

Intuition 
Whether it was by intuition I'll never 

know, but, having nothing better to do 
than wash the pots, mow two lawns, rub 
down the exterior paintwork, walk the 
dog or kick the XYL(!), I returned to the 
shack 45 minutes later for a quick check 
on band conditions. GB3VHF — perman-
ently locked in the memory of my FT29OR 
— was still well down in the noise; the 
Cornish beacon, GB3CTC, was inaudi-
ble, and the distant repeaters were as 
distant as ever. 
But a two-second listen on 144.300MHz 

was sufficient to ensure that my routine 
check had paid dividends. Chaos ruled. 
The loudest signal was from an EA 
station going through the pile-up 
motions on Sporadic-E, with half a dozen 
further Iberian operators bending the 
proverbial needle either side of the 
calling channel. I heard later that one 
particular amateur in the North of 
England claimed to have logged 15 new 
squares that evening, but it was soon 
apparent that my 2.5 watts of RF into an 

eight-element yagi were unlikely to 
establish any contacts further south than 
Watford. 

It is not, of course, that you need any 
great power, height or a high-gain 
antenna to work good DX. But around 
6.45pm on a Saturday is hardly conducive 
to a quiet time on two metres, and it was 
obvious on this occasion that the 
licensed listeners (a bitchy comment 
there — Ed.) were shaking the dust from 
their PTT buttons and, coupled with the 
ever-active and more powerful stations 
on 144MHz, making it virtually impossible 
for the QRP enthusiast — the under-
privileged? — to link up with Spanish or 
Portuguese operators. 

Usual tactics 
I tried the usual tactics, of course, 

including calling CO away from the 
rabble, using the term QRP and, in 
desperation, asking those who had been 
successful if they would bring me into 
the next brief QS0. As I said earlier, it 
was each to his own, and it was 
remarkable just how deaf the average 
English station had suddenly become. 
Perhaps they were all using unmodified 
FT-290Rs? 
Not even the fact that my home's name 

is Spanish — Mi Amigo — made any 
difference to my efforts. By now the 
opening had lasted for more than 45 
minutes and our borrowed time must 
have been coming to an end. 

In frustration, I listened on the FM 
portion of two — and, with the exception 
of local stations, 145MHz was quiet. 
Using horizontal polarisation I called CO 
DX on S20 and, within a matter of 
seconds, two or three foreign stations 
came back to me. 
They were immensely strong, of 

course, and shared the unfortunate 
characteristic of speaking not a word of 
English. I could not even make out one 
callsign, let alone exchange the all-
important details. 
A minute later my CO call was 

answered by a station south of Porto — by 
CT1BR, to be precise — and all the 
particulars, both here and in Portugal, 
were noted without difficulty. I'd made it! 
It was my first excursion into CT-land, my 
furthest-ever DX — about 979.5 miles, 
according to an amateur colleague at 
Burstwick, near Kingston-upon-Hull — 
and my most impressive contact for 
weeks on S20. Now what about trying to 
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LOWE SHOPS 
Whenever you enter a LOWE ELECTRONICS' shop, be it 
Glasgow, Darlington, Cambridge, Cardiff, London or here at 
Matlock, then you can be certain that, along with a courteous 
welcome, you will receive straightforward advice. Advice 
given, not with the intention of "making" a sale, but the sort 
which is given freely by one radio amateur to another. Of 
course, if you decide to purchase then you have the knowledge 
that LOWE ELECTRONICS are the company that set the 
standard for amateur radio shops and after-sales service. The 

shops are open Tuesday to Friday from 9.00 to 5.30 P.m., 
Saturday from 9.03 to 5.00 p.m. and close for lunch each day 
from 12.30 till 1.30 P•m• 

In Glasgow the LOWE ELECTRONICS' shop (the telephone 
number is 041-945 2626) is managed by Sim GM 3SAN. Its 
address is 4i5 Queen Margaret's Road, off Queen Margaret's 
Drive. That's the right turn off Great Western Road at the 
Botanical Gardens' traffic lights. Street parking is available 
outside the shop and afterwards the Botanical gardens are well 
worth a visit. 

In the North East the LOWE ELECTRONICS' shop is found in the 
delightful market town of Darlington (the telephone number is 
0325 486121) and is managed by Don G3GEA. The shop's 
address is 56 North Road, Darlington. That is on the A167 
Durham road out of town. A huge free car park across the road, a 
large supermarket and bistro restaurant combine to make a visit 
to Darlington a pleasure for the whole family. 

Cambridge, not only a University town but the location of a 
LOWE ELECTRONICS' shop managed by Tony G4NBS. The 
address is 162 High Street, Chesterton, Cambridge (the 
telephone number is 0223 311230). From the A45 just to the 
north of Cambridge turn off into the town on the A 1039, past the 
science park and turn left at the first roundabout, signposted 
Chesterton. After passing a children's playground on your left 
turn left again (between the shops) into Green End Road. Very 
quickly, and without you noticing it, Green End Road becomes 
High Street. Easy and free street parking is available outside the 
shop. 

For South Wales, the LOWE ELECTRONICS' shop is located in 
Cardiff. Managed by Richard GW4NAD, who hails from 
Penarth, the shop (the telephone number is 0222 464154) is 
located within the premises (on the first floor) of South Wales 
Carpets, Clifton Street, Cardiff. Clifton Street is easily found, 
being a left turn off Newport Road just before the Infirmary. 
Once in Clifton Street, South Wales Carpets is the modern red 
brick building at the end of the street on the right hand side. 
Enter the shop, f ollow the arrows past the carpets, up the stairs 
and the "Emporium" awaits you. Free street parking is available 
outside the shop. 

LOWE ELECTRONICS' London shop is located at 223/225 Field 
End Road, Eastcote, Middlesex (the telephone number is 01-429 
3256). The shop, managed by Andy G4DHQ is easily found, 
being part of Eastcote tube station buildings and as such being 
on the Metropolitan and Piccadilly lines (approximately 30 
minutes from Baker Street main junction). For the motorist, we 
are only about 10 minutes' driving time from the M40, A40, 
North Circular Road (at Hangar Lane) and the new M25 junction 
at Denham. Immediately behind the shop is a large car park 
where you can currently park for the day for 20p. There is also 
free street parking outside the shop. 

Although not a shop there is on the South Coast a source of good 
advice and equipment — John G 3JYG. His address is 16 Harvard 
Road, Ringmer, Lewes, Sussex. (telephone 0273 812071). An 
evening or weekend telephone call will put you in touch with 
John. 

Finally, here in Matlock, David G4KFN is in charge. Located in an 
area of scenic beauty a visit to the shop can combine amateur 
radio with an outing for the whole family. May) suggest a meal in 
one of the town's inexpensive restaurants or a picnic on the hill 
tops followed by a spell of portable operation. 

For many years  
I have found much pleasure in slowly tuning a receiver across the 
short wave bands. I remember discovering that the new wireless, 
just purchased by my Grandfather, had on it a short wave section. 
So, after the family had listened to "The Archers" and set about 
the evening's activities, I was left with the set to myself, able to 
tune around and listen to the world. I am certain that the thing that 
fascinated me then is still the same today; the fact that 
transmissions from such exotic places so far away could be heard 
in my own surroundings. Perhaps I am a romantic at heart but to 
imagine the sights and sounds of the countries originating the 
transmissions was special. I find it difficult to describe the feeling. I 
have since spoken to many people who have shared the same 
experience, they too find it difficult to explain. 

Since those days  
things have changed and many receivers have come and gone. 
When compared with the large pieces of surplus equipment once 
used by the short wave listener in his shed at the bottom of the 
garden, today's equipment looks "very HI-Fl". Most of the 
receivers carry the description "general coverage" meaning that it 
will tune without gaps frequencies from around 100 kHz to 30 
MHz. Such wide coverage means that not only can you listen to 
amateurs and short wave broadcast stations worldwide, you can 
also hear Radios 1, 2, 3 and 4 and Laser on 588 kHz. To the short 
wave listener this is a great advantage over rigs which only have 
selected bands. It is usually the band you particularly want that the 
manufacturer had decided you could do without. The receivers 
which I now describe are all "general coverage", and I might add 
are each capable of giving you the satisfaction which I describe 
above. 

the R600  

At the start of the range is the TRIO R600 which costs £272.83 
including VAT. This is the receiver for the beginner, the person of 
limited means or the cynic who does not really believe my 
enthuse. The R600 is a basic receiver covering from 150 kHz to 
30 MHz and having switched upper and lower sidebands, wide 
and narrow am and cw. It has a 20 dB attenuator and a noise 
blanker fitted as standard. Operation is simple, select the mode of 
operation, turn the MHz dial to the correct band and, by using the 
VFO knob, tune to the desired frequency. The clear digital 
readout makes station selection simple. The TRIO R 600is an ideal 

receiver for shack, bedroom or lounge. 

LOWE ELECTRONICS 
Chesterfield Road, Matlock, Derbyshire. DE4 5LE. 
Telephone 0629 2817, 2430,4057, 4995. Telex 377482. 
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the R2000  
Moving upward from the R600 we find the TRIO R2000. The 
receiver covers frequencies from 100 kHz to 30MHz and has, 
in addition to the facilities found on the R600, a ten channel 
memory to hold for quick access your favourite stations. 
Memory operation is versatile, each memory retaining not 
only the frequency but the mode of operation. Each memory 
can be also used as a separate VFO. In addition to AM, USB, 
LSB and CW the R2000 is fitted with FM which, when used 

with the VC 10 internal vhf converter, enables the amateur 2 
metre band to be fully listened to. Another advantage over 
the R600 is that the R2000 tunes continuously up the band 
and not in 1 MHz sections. Three rates of tuning are provided 
enabling the band to be either searched diligently or quickly 
"scanned". With the optional VC 10 fitted the R2000 adds to 
its frequency range the VHF section from 118 to 174 MHz 
and, of course, operates on AM, FM. USB, LSB and CW. Fast 
or slow AGC can also be easily selected using a front panel 
switch. Altogether a fine receiver and ideal for today's 
listener. The TRIO R2000 costs £436.75 including VAT. The 
optional VC 10 costs £117.00 including VAT and is easily 
fitted inside the receiver. 

from JRC, 
the NRD515  

There are amongst us a discerning few for whom only the 
best is good enough. For them there is only one receiver: this 
is the NRD 515 manufactured by the JAPAN RADIO 
COMPANY. The receiver is built to professional standards 
and is designed to give its owner the ultimate in listening 
pleasure. Covering 100 kHz to 30MHz the NRD 515 has pass 
band tuning, slow and fast AGC and a preselector covering 
the broadcast bands from 600 kHz to 1.6 MHz. Optional 
accessories include a 96 channel memory unit (NDH 518 
£264,00 inc VAT), a remote frequency controller giving 
keyboard frequency entry, plus an additional four memories 
(NCM 515 £169.75 inc VAT) and a matching speaker 
(NVA 515 £45.41 inc VAT). The NRD515 short wave monitor 
receiver costs £965.00 inc VAT. 

and the AR2001.... 
It is rare to use a piece of equipment so refreshingly new as to 
be devastating. Although it has been my pleasure to use 
numerous receivers over the past years nothing has so 
captured my attention as has the AR 2001 from the company 
AOR. Authority On Radio, AOR, sums them up exactly. In 
the past there have been several receivers covering parts of 
the HF/VHF/UHF spectrum but never before a receiver 

tuning continuously from 25 MHz to 550 MHz. Never before 
a receiver having AM, narrow band FM and wide band FM. 
Never one that could be afforded by all enthusiastic 
listeners. The AR2001 is the new concept in receiver design 
combining user friendly controls to aid listening with a 
carefully designed receiver that actually works. The receiver 
with its continuous coverage between 25 and 550 MHz 
enables its owner to listen to a multitude of transmission 
sources. The provision of three modes, AM, narrow band FM 
and wide band FM are essential when one considers the 
variety of information that can be received. AM for the 
VHF/UHF airband channels, narrow band FM for amateur 
radio, CB and business radio and finally wide band FM for 
broadcast and TV sound. Digital frequency readout is 
combined with visual reminders of receiver state and for 
night time listening the panel is illuminated. Scanning, 
memories, memory scan, programmable band scan are all 
part of the receiver and to aid operating the memory not only 
remembers the frequency but the mode of operation. The 
AR2001 receiver costs £345.00 inc. VAT. 

LOWE ELECTRONICS 
Chesterfield Road, Matlock, Derbyshire. DE4 5LE. 
Telephone 0629 2817, 2430,4057, 4995. Telex 377482. 
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CURRENT COMMENT  
CROESO Y CYMRU 

This year's Welsh Amateur Radio 
Convention took place at the Oakdale 
Community College in Blackwood, 
Gwent on Sunday, 29th September. In the 
past the event has been to a large extent 
neglected by large sections of the 
amateur radio press, and on arrival we 
soon realised that the scale of this well 
organised event and the range of 
activities on offer deserved better 
coverage. 

In addition to the trade stands and 
bring-and-buy, many groups and clubs 
were represented, films were on show 
and there was even an opportunity for 
class B operators to take their Morse test 
on the spot. Without doubt however, the 
major attraction at this year's convention 
was the appearance of NASA astronaut 
Dr Anthony England WOORE, who had 
come from America especially for this 
event. 

In the halls 
Although many of the big names were 

absent, some large firms, such as 
Dewsbury Electronics, had made the 
long iourney to Wales to set up their 
stalls. Supplementing these, dozens of 
smaller firms more local to the area were 
in attendance, with a particular emphasis 
on components, spares and working or 
non-working surplus and secondhand 
equipment. There were certainly several 
bargains to be had amongst the wide 
range of electronics and radio gadgetry 
on offer. 
A local firm, Newbridge TV, included a 

demonstration of Russian satellite TV on 
their stall, making use of a roof-mounted 
dish from Wolsley Electronics Limited. 
The RSGB and BARTG were repre-

sented, the latter offering their full range 
of books, PCBs and kits as well as selling 
secondhand RTTY equipment and club 
accessories. 
Several repeater groups were also 

represented, including GB3BC (Bristol 
Channel), GB3VVW (West Wales), GB3BB 
(Brecon Beacons) and GB3SG (South 
East Wales). The Mendip Repeater 
Group was also represented. This group 
maintains GB3VVR (Wells, 2m) GB3UB 
(Bath University, 2m), GB3VS (Bridgewa-
ter, 70orn) and is soon to put the GB3LIT 
Bath University 24cm ATV repeater on 
the air. 

Coincidentally, on the way down to 
Wales from London, one of our group had 
worked through the Wells repeater into 
Tiverton in Devon (while we were in a 
traffic jam n the Severn Bridge), so it 
was nice to meet and talk to members of 
the group who had made it possible, and 
to find out more about them. 
The nucleus of the group got together 

in 1978, with their first repeater (WA) 
going on the air in September 1980, and 
the group now has almost 500 members. 

The group's organisers made the point 
that attendance at conventions such as 
this gives them the chance to meet their 
members, enrol new members and 
generally put the repeater on the map, as 
well as keeping it on the air. 
The organisers of the event - Black-

wood Amateur Radio Club - operated 
talk-in on 2 metres, and manned an HF 
special event station GBOORE, the 
cal'sign issued to mark Tony England's 
presence at the event. Our photo shows 
Tony at the mike, watched by the mayor 
of IsIwyn Borough Council, Bob Cooke 

Highlight 
The highlight of the event was the 

illustrated talk by Tony England. Using 
film of the last shuttle mission and slides. 
he explained details of life and technol-
ogy in space, including the astronomy 
payload of 51F on which he will be a 
mission specialist. 
He then outlined the amateur radio 

activity planned for this mission, includ-
ing the exciting news that a second 
American licensed amateur will be 
present on 51F, thus doubling the 
potential operating time on the flight. 
He then answered questions on the 

proposed experiments, and on subjects 
ranging from 'zero-gravity' to the politics 
of space exploration and even toilets on 
the shuttle! 
Despite a busy schedule during his 

short stay over here, Dr England was kind 
enough to grant a special interview to 
Amateur Radio magazine, which appears 
on the next page. 

Overall, the organisers are to be 
congratulated for an event which pro-
vides a model for many others. Without 
doubt it was considerably more friendly 
than gatherings such as Woburn or the 
NEC convention, yet it was not 'low-key', 
for it managed to make headlines in the 
world of amateur radio and beyond. 
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CURRENT COMMENT: WOOR 
During the Blackwood convention 

Amateur Radio had the privilege of a 
special interview with the next radio 
amateur in space — Dr. Anthony Eng-
land. Dr. England is forty-two years old 
and has been involved with NASA for 
seventeen years. He will be a mission 
specialist on flight 51F next year. Here 
then are his comments on forthcoming 
amateur radio activity on the shuttle: 

Q: Can you tell us about your amateur 
radio background? 
When I was twelve years old I became 

interested as an amateur. I think I got my 
licence when I was thirteen. All through 
high school several other young fellows 
and myself experimented with building 
things — not nearly as sophisticated as 
people have now — but we had an awfully 
good time. 
I remember we even built a little CW 

system that we could operate up our 
sleeves. It would buzz against our elbow 
and we would squeeze tweezers up our 
wrist, so that when our teacher was 
lecturing we could sit there and talk to 
each other with our code systems. I 
suppose most amateurs have done 
something like that. 

Q: Can you tell us the details of expected 
activity on your flight? 
Spacelab 2 flies next Spring, April 17th. 

It is primarily intended for solar astro-
nomy and some stellar astronomy, and 
these major objectives in the sciences 
are what the mission is all about. 
Amateur radio is an add-on and it's done 
in our spare time. The equipment is built 
and all the co-ordination is done by 
enthusiasts in the United States and 
amateurs who are also engineers at 
NASA. 
When I operate the amateur radio 

system in orbit I'll be doing so on my 'off' 
shift — it won't detract from the primary 
objectives of the mission. What we hope 
to do as part of the amateur experiment 
is a littlé bit of communicating, like Owen 
Garriott did last year in Spacelab 1, but 
we hope to do it in a slightly more 
structured way. 
There were thousands of amateurs all 

over the world who wanted to talk to 
Owen, and there's only a limited time to 
do it, so we're concerned that we use that 
time as effectively as we can. This time 
we'll try to do more scheduled work with 
clubs, particularly school clubs. We, and 
I'm talking about a group of us, are 
interested in promoting amateur radio 
and technical careers among young 
people, and we just want to give a boost 
to that community of young folk who are 
interested in the sciences, and who 
perhaps don't get as much recognition as 
football players, etc. So this seems a 
good way to use the resource of amateur 
radio in space. 
The other things that we hope to do are 

intended to allow a lot more people to 
participate in the amateur experiment on 
the shuttle. 

Firstly, we intend to use what we call a 
'repeater mode', where the amateurs 

would be able to talk up on one 
frequency and their signal would come 
down on another frequency. We can just 
leave that on without our involvement, so 
it won't take up any time, and if the 
shuttle flies over you can talk up on 
2 metres and come down on 10 metres, so 
that will be a good experiment. 
Also, we're in the middle of the F2 

layer, which is an ionisation layer. We 
believe that this will act as a wave guide 
and that the 10 metre wave will travel a 
long way around the earth within that F2 
layer, and then be scattered off and 
downwards. We're not sure what the 
propagation will be on 10 metres but we 
anticipate that this 2 to 10 metre link may 
go most of the way around the earth. It is 
part of the experiment to see how this 
works. 
The other thing we hope to do on 

10 metres is to have slow-scan TV on 
board, which will just be set up in the 
background so you can see the crew at 
work. This scene will be sent down on 
amateur TV. 

Q: Are there any particular effects 
encountered with propagation from the 
shuttle? 

It's a relatively straightforward opera-
tion. It's a bit like where I grew up in 
North Dakota; there weren't many 
amateurs there, so with a relatively 
modest antenna and a modest rig, I could 
transmit to any place in the world. The 
shuttle is a little bit like that—there aren't 
many other transmitters up there. So we 
can, with just a few watts, do a pretty 
good job of communicating. 
We were concerned, for instance, on 

the first mission when the antenna was 
on a window inside the vehicle, and we 
couldn't get the antenna outside. As it 
happens, when Owen was talking to the 
ground, the window wasn't often facing 
the earth but facing out to space. There 
were enough currents in the ground 
system reacting against that antenna in 
the window, that these currents to the 
belly of the orbiter were, in fact, what was 
radiating and he didn't have a bit of 
trouble communicating. 

Q: Did NASA take much persuading to let 
you take amateur radio on board the 
shuttle? 
During the first experiment I think that 

they took some persuading. Not that 
NASA was against it, but they wanted to 
be sure that it was a meaningful activity. 
So they sounded a lot of people out in the 
community as to whether or not this was 
a genuinely positive thing for NASA to be 
involved with. 

It worked out so well for Spacelab 1 
that I think they've made things a lot 
easier for us, and so far we haven't found 
much resistance. 
We've got approval in concept for what 

we're going to try to do, and right now 
we're making an evaluation to ensure 
that our plans don't affect anything else 
on the orbiter. We've got to be very 
certain that we're not contaminating 
communications between the orbiter 
and the earth, or affecting the science in 
some way with our radios. 

Q: On the first mission there was alot of 
trouble with jamming and people talking 
on the downlink. Do you know from Owen 
Garriott what it actually sounded like up 
there? 
Owen wasn't aware of people transmit-

ting on the downlink because he wasn't 
listening on his downlink, but one thing 
that he did notice was that the squelch on 
the rig he was using was based on the 
signal-to-noise. This was achieved by 
comparing the power of the channel he 
was listening to with adjacent channel 
power. 
There were so many people transmit-

ting up on all the channels with very high 
power that the signal-to-noise between 
the channel he was listening to and 
nearby channels was nearly one. At this 
point it would turn his radio off. So there 
were whole passes where he would cross 
over the country and not hear anybody at 
all because there were so many people 
trying to talk to him. 
We've modified, or rather Motorola 

have modified that radio and we won't 
have that problem again. But one of the 
things that I think is kind of unfortunate 
is that now we won't have that problem 
we'll be captured by the stronger signal, 
that is by the super stations, running a 
kilowatt with a ten element beam and all 
that kind of thing. That's really not in the 
spirit of what we wanted to do. 

Q: What tips do you have for people 
trying to contact you? 
We will do some random communica-

tions and if folks are trying to catch us on 
that, I think the main tip is to understand 
when we're going over and what we're 
really doing, to avoid disappointing alot 
of people who weren't able to talk to us 
last time, because they were transmit-
ting to us when we were really beyond 
the horizon and couldn't get to them 
anyway. 
Even on passes where we go overhead 

there will only be certain times when I'll 
be free to operate the radio. We'll 
probably use some sort of protocol like 
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CURRENT COMMENT: WOORE 
Owen did, where we transmit for so many 
seconds then listen for so many seconds 
— that seemed to work pretty well. 

All I can say is, if you know howit works 
you'll have a fair chance of getting at it, 
but again there is the problem that we 
will be captured by the powerful stations. 

Q: So really, you're making a request to 
keep the power down? 
I would like to have people keep the 

power down and some people will 
honour that and some people won't. It 
isn't a matter of power — it only takes a 
few watts to do it and all the rest of it is 
just being down there. 

Q: What equipment will you actually be 
using in the shuttle? 
We'll have the Motorola transceiver for 

this 2 metre up and down. We're going to 

use a 2 metre scanner that is a receiver 
only. I'm not sure what make has been 
chosen, they're looking at several — the 
Bearcat and others. 
What this will do is sample a set of 

frequencies that we've chosen, which 
will be published in OST. It will pick out 
one transmission and then turn it around 
to a single 10 metre frequency and 
transmit it back down. So you can 
transmit up on any of those frequencies 
and the scanner will walk across and 
capture one of them, turn it around on 
10 metres and send it down, and then 

walk on to the next one. 
This will be on whenever the TV isn't 

on, so I think there's a good chance that 
somebody could get that, and if some-
body does hear you then we'll be glad to 
provide a QSL card with the fact that you 
were able to get through the system. 
On the slow-scan TV, we haven't 

decided yet whether to use a spare 
orbiter camera or a commercial camera. 
The orbiter camera has its advantages, 
but the problem is that it's a balanced 
load output and it's a scene-grabber — it 
takes a snapshot of a scene and scans 
itself inside and sends that down on 
slow-scan, so you don't have all that 
smear-out problem which you have with 
normal slow-scan TV. 

It's a robot system, which is a commer-
cial rig, that has an unbalanced output, 
so we'll have to build a balanced/unba-
lanced amplifier on the front end of that, 
or we'll have to go out and buy a 
commercial TV camera. We haven't 
decided which we want to do yet. That 
will be sent down on 10m FM, the same 
frequency that the repeater will operate 
on. It will be one mode or the other. 

Q: Will the antenna again be inside? 
We've got a pass-through for co-ax 

through the bulkhead which we've been 
promised access to, and part of the 
technical feasibility is that we know it 
exists — Rockwell have said that they 

could hook it up for us and they won't 
charge us for it. 
Some of the water closets, as you folks 

call them, have to be removed to get to 
the bulkhead. We normally take that out 
between each flight anyway—so we don't 
think it will be a problem, but until 
everybody says 'yes, that's what we'll do', 
we can't be sure we'll get that pass-
through. If so, we're going to have a 
loaded whip for 10 metres in the payload 
bay. We'll still use the window for 
2 metres: that way if the other system 
fails in some way, it will be separate and 
we can still do the 2 metre transmission. 
There is another experiment we're 

going to do in the amateur radio area. We 
have an electron gun on board that sends 
out an electron beam (it's only a tenth of 
an amp). 
This beam propagates along magnetic 

field lines and forms a charged conduc-
tor, essentially, that may be 100km long 
and the diameter may be 30-40 metres or 
something like that. We're going to set 
down a bunch of these and they persist 
for 15-20 minutes. It's like a meteor burst. 
We'll set down a series of these and you 
can try to bounce your signals off them. 
So that too, should be a very interesting 
experiment. 

Thank you for sparing the time to give 
this informative interview — and good 
luck with the mission. 

11.177;" renli" rAne-g 
* NEW PRODUCT * 
* 24cms * 
* FM TV Downconverter * 

From reviews received already, from independent test sources this product 
is likely to become a market leader .... read on 

1250DC 50 
The 1250DC50 is a completely self-contained 24cms downconverter compatible 
with our 50MHz video intermediate frequency processor demodulator. The 
module has facilities for remote tuning and AFC input. The full 24cms TV 
allocation is covered with minimal loss in gain. 

SPECIFICATION 
Input frequency range: 
Intermediate frequency: 
Local oscillator injection: 
Conversion gain: 
First RF stage: 
Mixer type: 
Post mixer processing: 
Operating voltage: 
operating current: 
internal stabilisation: 
External connections: 

RF connections: 

1240-1325MHz 
50M Hz nominal 
1190-1325M Hz 
>25 dB; 30 dB typical 
MGF 1100 Ga As FET 
Discrete Schottky ring 
SL560c amplifier 
11.5-14.0 Volts 
80 mA nominal 
8.5V: 5.5V rails 
AFC input 
Supply input 
Tuning voltage input 
8.5V rail output 
BNC 

Unlike the maiority of our extensive product range this unit will not be available as a kit The complexity of 
the circuitry demands a high level of instrumentation to allow correct alignment Minor variations in 
assembly technique could also not be tolerated at such a high frequency For these reasons we have 
reluctantly decided to modify our policy but would point out that the VIDIF for use with the above is 
available in either kit or assembled form 

Inclusive Price: £69.95 
Place your order now for the 1250DC50 or any of our product range by mail order or credit card While our 
staff strive to give a return of post service please allow 28 days for any possible delay particularly on 
assembled modules Our current catalogue is available by return of post on receipt of an AS stamped 
addressed envelope Please add 75p to your total order for postage and handling 

ANYONE CAN SELL A KIT ...REPUTATION SELLS OURS 

UNIT 13, YOUNGS INDUSTRIAL ESTATE 
in ALDERMASTON, READING RG7 4PQ 

TEL: (073 56) 71444 TX: 848702 
VISA 

NEXT TO 
MAIN CAR PARKS 

RTTY and CW TRANSCENE with NO TERMINAL UNIT 
This fantastic program interfaces direct with your rig. Split screen, type ahead, 
26 memories and much, much more. Tape and kit for the very simple interface 
for only £17.50. For CBM64 and VIC20 (needs at least 8k expansion). CW-only 
version for SPECTRUM £10. 
And throe vary popular programs for CBM64, VIC20, BBC-B, SPECTRUM 
LOCATOR OTH or Maidenhead locator or 1st 8, long. Gives distance, beam and 
return headings, long path details, VHF contest points and totals. Converts 
between locator and at & long. Tape and instructions £6. 
LOGBOOK Records date, band, mode. callsign and a large space for remarks of 
all your contacts. Superfast callsign search. Easy updating of files. 
Screen/printer output. Tape and instructions £6. 
MORSE TUTOR Britain's best. Learn fast in easy stages from absolute beginner 
to over 40wpm. Join the hundreds who have succeeded with this program. Tape 
and full learning guide £6. For ZX81-16k also. 
RAE MATHS Gives you all the practice and testing you need. Tape and 
comprehensive reference detailing all you need to know £8. For ZX81-16k also. 
VIC 20 needs expansion. Don't let maths make you fail. PASS with this program. 
All programs are menu-driven, very easy to use and come with full instructions 
Prices include p&p 1st Class by return. Add £1 per tape if outside UK or Ireland. 

technical software 
Fron, Upper Llandwrog, Caernarfon, Gwynedd LL54 7RF 

Tel. 0286 881886 

EAST ANGLIA S LEADING SUPPLIER OF RADIO COMMUNICATION EQUIPMENT 

EASTERN COMMUNICATIONS 
n  31 CATTLE MARKET ST, NORWICH 

TEL: 0603 667189 

FOR 
THE • 
BEST 
IN 

SCANNING 
RECEIVERS 
 „now_  
EVERYTHING FOR THE RADIO AMATEUR INCLUDING 

STOCKED AMATEUR ELECTRONICS UK 
A FULLY 

BRANCH OF — \17/ 

VISA 

J.I.L. SX200 
SX400 

UNIDEN CR2021 
A.O.R. AR2001 

agar SX400 

MARINE, RADIO AMATEUR & BUSINESS COMMUNICATIONS 
MONDAY-FRIDAY 9.09.6.00 

FULL 

SATURDAY 9.30-3.00 DEMONSTRATION FACILITIES 
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WHERE BETTER DEALS ARE MADE 

S X 400 roe 

ICOM IC-745 

• 
Adie 

......... . ... 

• • ,1101L-. • - 

YAESU 757 GX 

YAESU 
FT-980 
CAT 
SYSTEM 

ICOM IC-R71 

TS 711E 

Kenwood's new Multi Mode 
Base Station 

PHONE FOR BEST PRICES 

EVEN FASTER BUY MAILORDER 
YAESU 

FP HE Te/Rx 
FT980HF 
SP980 speaker 
FT 1020F Te/Fle 
FC102ATU 
SP102 speaker 
FM/AM 
FT 7711F Tx/Re 
MRKT77 marker 
FP700 PSU 
FC700ATU 
MME516mount 
FT757GXFIF Tx/Re 
FC757AT ATO 
FP757GXPSU 
FP757HD PSU 

FF30 IF5I1°E aZWR„ 
El pAni 70cm Tel% 
FT209 2m Tx/Re 
Ff 2091,015w 
NC11 charger 
NC mates 
CSC1Acase 
131A/5 Ant 
MMEllImpunt 
FL2010amp 
Fr 208 2m hinett1 
FT708 70cm Ikheld 
NC9C charger 

Flaertir 
MMB 10 
FT 2038 2m h/hek1 
FAH- 12826 rn.c 
601821 bracket 
FT23013 2m 25w 
FT7301370cms lOw 
FT726R 2m 
430/726 
114/726 
50/726 
SAP26 

1567 00 
1329 00 

61 50 
719 00 
18000 
55 DO 
19 00 

179 00 
10 85 

115 00 
103 00 
14 40 

718.00 
245 00 
115 X 
179 DO 
599 00 
279 00 
259 00 
239 00 
259 00 
10 55 
22 00 
445 
565 

28 19 
66 55 

209 00 
189 DO 
920 

23 00 
16 00 
815 

175 00 
17 60 
8.00 

269 00 
239 00 
775 00 
259 00 
165 00 
195 00 
99 90 

KEN WOOD 
TS930S HE few 
01930 ATO 
SP930 speaker 
T54305 HF tcvr 
PS430 AC psu 
SP430 speaker 
AT250ATU 
ME1430moteleund 
FM430 FM mo0 
158305 HE Ice, 
VF0230VFO 
01230010 
SP230 speaker 
TS530SP HE tcvr 
VF0240VFO 
TS130S HE Icvr 
11120200w bn 
ME31000 mobile mount 
SP120 speaker 
SP140 speaker 
AT130ATU 
PS20 PSU 
TL9222kw 
15711E 
1091302m 'Cyr 
009A base 
107930 2m tro 
PN4000A 2m/70cm 
TS2600 2m H/H 
06253030w amp 
ST2 charger 
SC4 case 
MS1 
SMC25 speakeurrc 
P925 mud 
LH2 case 
BT1AA case 
DC25 125 
183600 70cm H/H 
TM401A 70cm 
TM201A 2m 
SP50 speaker 
R600 Re 
R2000 Re 

1150 00 
150 00 
62.96 
75900 
119 00 
31.00 

277 00 
12.00 
36 50 

758.00 
258 00 
113 00 
43 00 

669.00 
95.00 

576.00 
177 00 
19 50 
27.99 
14.49 
98 95 
57 75 

950 DO 
PRONE 
458 00 
19.00 

323.00 
169 DO 
249 00 
73.90 
54.90 
14.50 
33.90 
17.00 
26 50 
25.40 
598 
17 00 

279 00 
310 00 
279.00 
11 95 

272.00 
436 00 

ICOM 
tc751Ht t-t t-tt 
1CPS35 t'L,L • 
IC745 HE le, Re 
IC730 HE Tx/Fle 
PS15 PSU 
ICR70 
ICR71 Re 
FL4511ter 
FL63 filter 
2KL leve 
2710 2m base 
271H 2m 100w 
PS25 PSU 
2900 2m 25w 
471E 70cm base 

C490E 70cm 
022m hmeld 
04 70cm h/held 

11M9speakerirruc 
LC3 case 
LCII case 
BP3 wad 
6174 AA 
BPS 
DC112v 

1113 
1,09100 
149.00 
839.00 
55900 
11900 

. 565.00 
61900 
45 00 
3900 

1.349.03 
629 00 
649 00 
89.00 

199 00 
735.00 
19000 
23900 

1.0 a 
16.50 
6.95 

25.00 
25.00 
796 

48.00 
1250 

WEI/ 
SP2001kw 
SP300 1kw 
SP400 150w 
SP1OX 200w 
SP15M 200w 
SP45M 100w 
SP250 2kw 
SP350 200w 
AC38ATU 
CA-350 prOjeCtor 
CT 15A 50 wall 
CT150 400 war 
CI 300 
CH2OASWitch 
CH2ONSMICh 
DF72C Ouplezer 
RS4554a PS11 

AMATEUR RADIO EXCHANGE LTD 

82.00 
115.00 
82.00 
28.75 
41.00 
59.75 
57 75 
69.95 
7395 
12.75 
895 

42.00 
58.00 
TO 75 
37 00 
19.50 
3900 

MICROWAVE 
MML140/30Ls 
MML144/505 
MML144/100S 
MML144/100HS 
MML 144/1001 S 
MML 144/2005 
MML432/30L 
MM1432/50 
MML432/100 • 
MMC435 /600 
MM2001 
MM4001KB 
MMT144/28 
MA17432/285 
MMT432/144R 
MMT1296/144 
MMC144/28 
MM 0050, 500 
MMFI44 

DATONG 
FL 
712 
FL3 
070 cw Mot 
00270MPO 
AD370MPU 
DC144/28 
ANF 
SRB2 

TONNA 
20505 50mHz 
20104 144mHe 
20109144mHz 
20209 144mHz 
20118144mHz 
20113144mHz 
20117144mHz 
20419 130mHz 

131 
75 00 
92.00 

149 95 
149 95 
169 95 
245 00 
139 95 
129 95 
245 DO 
29 90 
189 00 
299 00 
109 00 
159 95 
184 00 
215 00 
29 90 
75 00 
11 90 

131 
79 35 
89 70 
12810 
56 35 
51 75 
69 00 
39 60 
67 85 
86 25 

33.15 
14.95 
17.70 
2000 
32.40 
31.00 
37.60 
20.70 

• 

AR 2001 

VERY SPECIAL OFFERS 
• NEW FRG/700 + DRAE SLOW SCAN UNIT £488 
• NEW FRG7700 £325 
• FRG 7700 DISPLAY MODELS £299 
• DRAE SLOW SCAN £189 
From your radio receiver to your TV 

INSTANT HP 
AVAILABLE 

RI -17- 24 HOUR TELEPHONE ORDER SERVICE 

PRICES CORRECT AT TIME OF GOING TO PRESS 
ALL OFFERS SUBJECT TO AVAILABILITY. 

WE CANNOT POSSJBLY LIST EVERY SINGLE 
ITEM WE STOCK BUT WE DO CARRY ALL THE 
WELL-KNOWN BRANDS OF AMATEUR RADIO 
EQUIPMENT . INCLUDING: 
ALINCO Rotators and VHF amps 
BNOS Power supplies and VHF amps 
DIAMOND antennas 
JAYBEAM 
T.E.T. 
DRAE 
ICS AMTOR 
WRASSE slow scan 
TONNA antennas 
HI-MOUND keys 
AKD wavemeters 
SMC HS antennas 
F.D.K. 
MICROWAVE MODULES 
MUTEK 
TONO RTTY/CW/AMTOR 

PHONE FOR BEST PRICES 
CLOSED-Mondays OPEN Wednesdays 
FULL DETAILS. TUES, WED, FRI 9.30-5.30. 

ALL PRICES INC. VAT THURS 9.30-6.00. SAT 9.30-5.00. 

LONDON 
373 UXBRIDGE ROAD 
ACTON, 
LONDON W3 9RH 
Tel 01-992 5765/6 

NORTHERN 
38 BRIDGE STREET, 
EARLESTOWN, NEWTON LE WILLOWS, 
MERSEYSIDE WA12 9BA 
Tel 092 52 29881 

NOVEMBER 1984 please mention AMATEUR RADIO when replying to any advertisement 9 



STRAIGHT 
LEVEL 

All the latest news, comment and 
developments on the amateur radio scene 

TAU SPC-3000 
After the success of their 

unique SPC Transmatch ATU 
in kit form, TAU Systems are 
now set to launch their new 
SPC-3000 ATU, essentially the 
SPC Transmatch in a robust, 
high quality cabinet. 
With its roller coaster 

tapered pitch inductor, the 
SPC-3000 offers continuously 
variable tuning from 1.5 to 
29.35MHz, and the unit has a 
built-in 1KW 4 to 1 impedance 
ratio balun. The spaced-plate 
capacitors of the series/par-
allel capacitance (SPC) for-
mat are rated at 5KV (tested to 
7KV), and there is a five 
position antenna switch for 
five input/outputs. Twin 
meters give SWR and power 
readings. 
The SPC-3000 is solidly built 

(in Britain) to traditional pre-

cision engineering stan-
dards, and will last a lifetime. 

It is available direct from 
TAU, or from selected retail-
ers, for £349.95 inc VAT. 

TAU Systems Ltd, 51 
Greenhey Place, East Gillib-
rands, Skelmersdale WN8 
9SA. 
Tel: (0695) 24662. 

PORTABLE IRON 

Greenwood Electronics is 
launching a new butane 
powered portable soldering 
iron, the Oryx Portasol. 

Little bigger than a felt tip 
pen (175mm x 19mm), the 
Portasol works on different 
principles from conventional 
gas-powered irons. There is 
no flame during operation, 
the chemical energy of the 
butane gas being converted 
directly to heat by means of a 
patented catalytic converter 

in the solder tip. 
Conversion rate is adjust-

able to provide control over 
tip temperature and, at its 
maximum setting, the iron 
delivers power equivalent to 
a 60 watt electric soldering 
iron, the tip temperature 
being adjustable between 250 
and 450°C. 
The Oryx Portasol iron will 

run for up to 60 minutes on its 
internal gas supply, and 
refuelling, which takes 

11. 

seconds, is identical to filling 
a gas cigarette lighter. 
The same principles that 

make gas cigarette lighters 
safe are applied to the Por-
tasol. 
The Oryx Portasol can be 

carried in the pocket. It is 
supplied with a protective cap 
and is immediately ready for 
use, the cap including an 
igniter to start the catalytic 
conversion. 
The introduction of this 

compact new iron brings a 
new dimension to soldering. 
Equally invaluable to the 
engineer, the wireman, the 
repairer and the hobbyist, the 
Portasol offers the advantage 
of eliminating all risk of 
electrical damage to sensi-
tive components. 
Replacement tips — which 

include the converter — are 
readily available. 

For further information 
please contact: Greenwood 
Electronics, Portman Road, 
Reading,Berks. RG3 1NE. Tel: 
(0734) 5958441. 

POWER BUFFERS 
The NIKE product range of 

power buffers safeguard 
computers against moment-
ary and short duration mains 
failures. They are also effec-
tive against certain types of 
mains borne interference. 
The range is compatible 

with the Oric ATMOS, 
16K/48K Sinclair Spectrum 
and the ZX81. 
Rechargeable nickel cad-

mium cells are kept on float-
charge by the mains power 
pack. When the mains supply 
is lost, the cells take over the 
task of supplying the compu-
ter. Over 30 minutes of back-
up is provided. 
More rapid charging of run-

down cells is achieved by 
keeping mains power on with 
the computer switched off. 
Manufacturer's original 
power packs must be used. 
The units include batteries 

and are ready for use. An ON-
OFF switch for the computer 
is provided. Two coloured 
LEDs act as status indicators. 
Helpful SAVEing techni-

ques are given in the User 
Notes. 

For further information 
contact: Cambridge Mic-
roelectronics Ltd, 1 Milton 
Rd, Cambridge CB4 lUY. Tel: 
(0223) 314814. 
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STRAIGHT & LEVEL 
`MSX — AN INTRODUCTION' 

Century Communications 
has published MSX — An 
Introduction', the first book 
giving a step-by-step 
introduction to the 
revolutionary new range of 
MSX home computers due for 
UK launch this Autumn. The 
first machines to be launched 
will be those from such giants 
of the consumer electronics 
industry as Sony, Toshiba, 
Sanyo, JVC, Phillips, and 
Yamaha, and these already 
appear destined to capture a 
significant proportion of the 
pre-Christmas micro boom. 
The difference between 

MSX and the previous 
generation of home micros is 
that any MSX program written 
to run on any MSX micro will 
run on any other, irrespective 
of the manufacturer. The 
same goes for peripherals 
and other add-ons confor-
ming to the MSX specifica-
tion. 
The implications of this for 

the consumer are that rather 
than being tied to a single 
manufacturer's products and 
software, MSX buyers will 
have immediate access to a 
wealth of add-ons from a 
variety of suppliers — a situa-
tion which has long been 
accepted in an area such as 

‘1,r 

-MSX-
AN INTRODUCTION 

hi-fi, but which to date has 
been impossible in the home 
computer industry. 
'MSX — An Introduction', by 

Jonathan Pearce and Graham 
Bland of Reflex Communica-
tions Ltd, takes the uniniti-
ated from the most basic 
concepts of computers and 
their programming, through 
to complex techniques 
involving the advanced fea-
tures of MSX-BASIC. The 
style of the book has been 
made as conversational as 
possible, unlike many other 
books on the market which 
imply a mysticism in program-
ming that does not really 
exist. 
To further aid first-time 

users, the book is available in 
two forms, one including a 

cassette of MSX-BASIC prog-
rams, thereby saving the 
tedious and unnecessary 
volume of typing generally 
associated with learning to 
use a computer. The book will 
also be widely available at the 
points of purchase of MSX 
computers, being supplied 
through top retail chains 
including W H Smith, Boots, 
John Menzies, Dixons and 
Laskys. 
The book takes a new 

approach to the means by 
which a programming lan-
guage should be learned. 
Following the introductory 
stages of the book, MSX-
BASIC commands are dealt 
with one by one so that the 
user is familiar with their 
scope and function before 
being asked to write prog-
rams. Basic programming 
techniques are then covered, 
with the programs used mak-
ing the fullest possible use of 
MSX advanced graphics fea-
tures. 

Later stages of the book 
look at more complex techni-
ques, together with MSX-
BASIC's most powerful fea-
tures — its graphics and music 
capabilities. It is here that the 
optional cassette tape really 
comes into its own, partic-
ularly with the 'Paintbox' 

program, which allows the 
user to draw on the screen in 
a variety of colours, and using 
tools including brushes, pen-
cils, compasses, a spray can 
and an eraser. This program 
demonstrates effective use of 
sprites (the things that allow 
space invaders to move about 
on a screen, for example) in 
MSX. 

In addition to providing a 
full and readily understand-
able MSX-BASIC specifica-
tion, appendices to the book 
also cover MSX-BASIC func-
tions, error codes and mes-
sages, full screen editor con-
trol keys, and a summary of 
the difference between MSX-
BASIC and SV-BASIC — the 
language supplied by Spec-
travideo with its SV-318 and 
SV-328 micros—thus allowing 
these micros to be prog-
rammed. 
, The price for the book only 
is £7.95 and £12.95 for the book 
and software pack (book 
together with cassette) 
respectively. 

For further information 
contact: Century Com-
munications, Century pub-
lishing Co Ltd, Portland 
House, 12-13 Greek Street, 
London W1V 5LE. Tel: (01) 434 
4241. 

NEW FROM ICS 
ICS have brought out what 

they claim is the ultimate in 
computer games, DOCTOR 
DX, which will be of particular 
interest to those wishing to 
practice contest operating 
skills or improve their Morse. 
With this module plugged 

into the rear of a Commodore 
64, an amateur radio trans-
ceiver appears on your TV 
screen in colour graphics. 
Touch the function keys and 
the tuning scale moves up 
and down. Touch other func-
tion keys and the transceiver 
switches bands. 

Listen to the loudspeaker, 
and you will hear stations 
sending Morse as you tune 
across them — complete with 
background noise. You are in 
the middle of a CQ worldwide 
DX contest, with stations 
working each other, calling 
CQ etc. If you enter your 
latitude and longitude and 
time of day at the beginning, 
you will find that the coun-
tries you hear are appropriate 
to the propagation from your 
location at a sunspot max-
imum. All 304 DXCC countries 
are represented — with a 

density weighted according 
to the amateur radio popula-
tion of each country. 
Plug a Morse key into 

DOCTOR DX and you can call 
each station. If your operating 
is good, it will call you back 
with a full contest exchange. 
Your score is kept on the 
screen. At the top of each 
band are slow Morse stations. 
At the bottom are faster and 
more 'expert' stations. 
DOCTOR DX is now avail-

able in the UK at only £96.95 
including VAT, plus £1.50 P&P. 
Previously known for their 

more expensive, high quality 

AMTOR and RTTY terminal 
units, ICS has now introduced 
a new, versatile low cost 
terminal unit for the begin-
ner, experimenter or VHF 
operator. 
Requiring 12 volt dc input at 

150mA, the RM-1 connects to 
a home computer via either 
TTL or RS232 level interfaces 
(both are supplied as stan-
dard). It can be used to send 
and receive RTTY or AMTOR 
at up to 100 bauds with 170Hz 
shift. 
Also available are CW send 

and receive and wide band 
ASCII communications at up 

to 1200 bauds. European IARU 
tone standards are supported 
and the wide band receive 
mode can be used for receiv-
ing commercial 425, 850Hz 
shift RTTY, as well as data 
transmissions from the 
UoSAT series satellites. 
A range of software and 

cable packages for the RM-1 
is available from ICS for many 
of the more popular home 
micro computers. Most other 
RTTY software on the market 
can also be used with the 
RM1. It is plug compatible 
with other ICS terminal units. 
Packaged in an attractive 

screen printed enclosure, 
with a comprehensive 
manual, the UK made RM-1 
lacks the extensive filtering 
of ICS's more expensive 
terminal units, but is ideal for 
most medium to strong signal 
applications. 
Altogether, surprising 

value at £70.50 including VAT 
and £1.50 P & P. 

For further information 
contact: ICS Electronics Ltd, 
PO Box 2, Arundel, West 
Sussex, BN18 ONX. Tel: (024 
365) 590. 
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STRAIGHT 8( LEVEL 
MORAY MARATHON 

The Moray Marathon was 
held on August 12th, was 
organised by the Moray Dis-
trict Council Recreation 
Department among others, 
and was a 26 mile race 
through towns and villages in 
the area. The race started and 
finished at Cooper Park, 
Elgin, with well over 200 
competitors taking part from 
all over Scotland. 
The Moray Firth Amateur 

Television Club (callsign 
GM8AVT) took the opportun-
ity to send live pictures of the 
race to a receiving station at 
Cooper Park from two sites, 

one at Covesea, which is 
about 41/2 miles north on a 
high part of the road between 
Lossiemouth and Hopeman, 
and the other at Lesmurdie 
Road, about 11/2 miles north-
east on the outskirts of Elgin. 
These sites were chosen to 
show the runners after the 
start and again in the latter 
stages of the race. 
TV amateurs taking part in 

this exercise included 
GM4VRE, GM4IZY, GM4GUQ, 
GM6UHC, GM4PMT, GM8-
AZS, GM4H MN, GM4WJA, 
GM8ETF and GM4XKG, show-
ing clearly that ATV is a very 
active mode in the north. 

........«.•••••111111..•••••••••••me• 

ANDY TIPS by Deejay 23cm TV REPEATER 
A number of people have 

expressed interest in a 23cm 
TV repeater for the South-
ampton/Bournemouth area. 
Several possible locations 
are being discussed. 
Suggestions have been 

made that it may be better to 
have two repeaters — one for 
the Poole/Bournemouth area, 
and one for the Southampton 
area. This would permit better 
coverage of the low lying 
areas in the central parts of 
Southampton, Bournemouth 
and Poole. 

In order that any proposals 
can take into account all 
interested amateurs in the 
areas concerned, it would be 
most helpful if those 
genuinely interested in 23cm 
TV operation in the areas in 
question could contact Nick 
Foot, G4WHO, 47 Mallard 
Road, Colehill, Wimborne, 
and let him know of their 
interest. 

2m DXPEDITION 
A major DXpedition is cur-

rently being planned by mem-
bers of the West Kent 
Amateur Radio Society 
(G3WKS) who are located in 
Tunbridge Wells. 
The objective of the expedi-

tion is to establish a station at 
an identified, if somewhat 
inaccessible, location in Eire, 
and attempt a direct contact 
between Europe and North 
America on the two metre 
band — 144MHz. Such a con-
tact could be a considerable 
accomplishment on the band 
and the group believe that 
with the right preparation and 
effort this world-first contact 
could be achieved. 
The group is currently look-

ing for sponsorship in the 
form of both radio and other 

equipment to help achieve 
the goal. It is intended to 
make a video presentation of 
the preparations and the 
expedition, which will be 
made available to clubs who 
are interested. More details 
will be available as plans 
progress. 

For further information 
contact: Nigel Peacock 
(G4KIU), 64 Cleveland, Tun-
bridge wells, Kent TN2 3NH. 
Tel: (0892) 33586. 

THANKSGIVING 
For the fourth year, a hands-

across-the-sea commemora-
tive station, callsign 
WA1NPO, will be on the air on 
America's Thanksgiving Day, 
Thursday 22nd November. 
The station will be located 

in Plimoth Plantation, near 
Plymouth, Massachusetts, 
within the precincts of a 
living-history museum which 
vividly depicts life in Plimoth 
Colony, the first permanent 
English settlement to be 
established in the New World. 
The museum's exhibits 

include a reproduction of a 
complete pilgrim village as it 
existed in 1627, and a full-size 
replica of the Mayflower. 
On the UK side, a com-

plementary station, callsign 
GB2UST, will be operated by 
Sidmouth (Devon) Amateur 
Radio Society from the 
astronomical observatory 
200ft above the town, which is 
set in the heart of the Sir 
Walter Raleigh country. 
Both stations will be operat-

ing from 1300 GMT to 2000 
GMT on frequencies 14180, 
14255 & 14345KHz SSB on 
20 metres, and 21260 and 
21385KHz SSB on 15 metres. 
WA1NPO will be looking for 
calls from any UK station, and 

HOLES 

 1 
RE 

GLUE HERE IF 
NECESSARY 

V  CRESS -SECTIONAL 

VIEW  

Andy says: 
"Cheap and simple insulated spreaders for open-wire antenna feeder 
can be made from lengths of plastic moulding used for holding loose 
pages in folders. This plastic spine material is then drilled the correct 
distance apart and slid into place on the two wires. The plastic grips the 
wires, but a blob of glue adds extra security." 

an attractive certificate 
featuring the Mayflower will 
be available for confirmed 
contacts. 
Further details are avail-

able from: Peter Jackson, 
G3ADV, 32 Brown Avenue, 
Park field, Nantwich, 
Cheshire CW5 7DH. Tel: 
(0270) 627149. 

RACAL USER GROUP 
The Racal User Group is a 

non-profit organisation which 
aims to enhance the interest 
and enjoyment of amateur 
radio enthusiasts who own or 
use communications equip-
ment manufactured by Racal, 
which is now available on the 
surplus market. 
Considering the number of 

RA17/117 receivers that have 
passed into amateur hands 
over the last few years, there 
should be many amateurs 
who could benefit from a 
group like this. 
So far the group has had 

several enquiries, each of 
which have received a copy of 
the Racal User Group news-
letter. The newsletter costs 
70p to produce, so the sub-
scription for the first four 

issues will be £2.80 and all 
support would be appreci-
ated. 

For further information 
please contact: Peter Barker 
G8882, the organiser of the 
group, at 8A Alwyne Place, 
London N1 2NL. 

COMPONENTS FAIR 1985 
On the 10th March 1985 

(11am to 4.30pm) the 1985 
Components Fair will be held 
at Carleton Community Cen-
tre, Pontefract. The event is 
based on the Mobile Radio 
Rally but the difference is that 
it is aimed at the home 
constructor. 
Traders are invited to sell 

components, surplus equip-
ment, instruments and anten-
nae only; new black box type 
equipment is not allowed. 

For further information 
contact: N Whittingham 
G41SU,7 Ridgedale Mount, 
Potefract, WF8 1SB. Tel: 
(0977) 792784. 

PRICE CHANGE 
The price in the Dewsbury 

ad (inside front cover) should 
read £159 and not £129. 
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— From I.C.S. 
The RM-1 Radio Modem 

• 170Hz shift IARU tones for RTTY/AMTOR at up to 100 Bauds 
• 800Hz shift IARU tones for ASCII data transfer at up to 1200 Bauds 
(Can also be used to demodulate 425, 850Hz shift RTTY and UoSat 
satellite data) 

• CW demodulator with keyer output. 

Two interfaces are built in: 

TTL 
RS232 
switcheable 

12 Volt D.C. input 
Connects to PTT/MIC and SPKR lines of your transceiver. 

It can be used for high speed computer data exchange or standard RTTY 
or CW (with suitable programs). 

The RM-1 is compatible with the following I.C.S. software: 
RTTY/CW/ASCI I, for VIC-20 or CBM-64 £33.91 
AMTOR/RTTY/CW/ASCII for VIC-20 or CBM-64 (MBA-TOR) £60.00 

3f 31 :00 Add P&P  91 
RTTY/CW (Tx) for BBC model B  

The AM-1 can also be used with any other ASCII terminal emulation or 
RTTY software. Plug compatable with almost all American RTTY software. 

Maximum Versatility; Maximum Ease of Use and Minimum Price, the AM-1 
is suitable for a wide range of medium to strong signal applications. 

Professionally built in a screen printed metal enclosure with extensive 
documentation by I.C.S. - the data communications specialists. 

P&P £60£1 :°5: 
Price  

Please add VAT (o 15% 
Callers by appointment 

CONTACT US FOR DETAILS OF OTHER RADIO DATA COMMUNICATIONS SYSTEMS FOR USE WITH HOME COMPUTERS. 

ICS ELECTRONICS LTD 
PO BOX 2, ARUNDEL 

WEST SUSSEX BN18 OND 
PHONE; 024 365 590 

VISA 

92-

Mi 6M. 
Designed and 
manufactured 
In Gt. Britain 

TAU SYSTEMS LTD 
51 GREENHEY PLACE 
EAST GILLIBRANDS 
SKELMERSDALE WN8 9SA 
ENGLAND Phone: 0695 24662 

INTRODUCING the REAL ATU 
FULL COVERAGE, TUNES 1.5 CONTINUOUS TO 29.350 Mcs 

Special Features 
1 Renowned "SPC" transmatch circuit 
2 TAU innovative composite designe 
3 Large spaced Capacitors rated 5kV, tested to 7kV 
4 Roller Coaster Inductor infinitely variable 
5 Balun built in, 1Kw, 4 to 1 impedance ratio 
6 Transmitter switch, thro ATU or direct to antenna 
7 Five position antenna switch to 5 input/outputs 
8 Twin Meter automatic readout of SWR & Power 
9 unsurpassable transmission strength and clarity 

10 Solid, traditional precision radio engineering 
11 Heavyweight, long-life construction 
12 Superb ultra-compact cabinet design with tilt feet 
13 Superlative finish and looks — compatible with all rigs 
14 Will tune any Transmitter/Aerial combination to optimum 
15 Lifetime Investment — will never need replacing 

NEW 

cabinet dimensions, wide 313mm, high 

• 

model SPC 3000 

147mm, deep 380mm 
unpacked weight 9.7 kilos of solid quality engineering 

£349 95 including UK VAT 
• 

ex works, carriage extra 

UNDOUBTEDLY THE FINEST ATU AVAILABLE — NOBODY MATCHES UPTO US! TAU SYSTEMS LTD 
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LETTERS 
JUSTICE? 

I have just read the 
'Justice/injustice' article in 
the October issue of Amateur 
Radio, and I am spitting 
blood. I have no doubt that the 
anonymous writer of the 
article wrote it in good faith, 
but turning his excellent 
advice into practice whilst 
being 'turned over' is not an 
easy task. 
The article mentions 

'reasonable times' for 
inspecting stations and 
sympathises with someone 
who's wife gets called on by 
two men in the afternoon. I 
have been 'frog marched' out 
of my laboratory by two 
Customs and Excise officers, 
accompanied by two 
engineers of the Radio 
Regulatory Division, and had 
my vehicle (equipped with 
legal 2m and 70cm rigs only) 
thoroughly searched. 
On a separate occasion, I 

was stopped on my way to 
work by two uniformed police 
officers and charged for 
possessing an illegal CB set. I 
was then locked up in a police 
cell for three hours whilst my 
vehicle, containing the same 
equipment, was searched by 
officers of the Radio 
Regulatory Divison. 
Readers may care to dwell 

on the technical guidance 
given to the police: 'If a 
transceiver has more than 16 
channels, it is an illegal set'. 

It is interesting to note that 
the inspectors refused to sign 
the log book of my station; I 
was also refused a solicitor. 
I have complained to the 

Radio Regulatory Division 
(then controlled by the Home 
Office) and was told that the 
definition of a 'reasonable 

time' would have to be 
determined by the courts. 
The advice offered in the 

article about the inspection 
being carried out by only one 
person would be humorous if 
it did not bring back such 
unpleasant memories. The 
Customs and Excise and 
police officers both 
threatened to arrest me for 
failure to co-operate when I 
asked for the station to be 
inspected only by the 
properly authorised person. I 
have had my equipment 
operated by unlicenced 
police officers despite my 
protests. 
The writer of the article may 

also be interested to know 
that I was threatened with 
arrest for 'failure to co-
operate' when I refused to 
transmit when ordered to do 
so by a uniformed police 
officer. ' 
To sum up, although the 

article gives good advice, it is 
impossible to follow when 
being threatened with arrest 
or locked up in a police cell. 
Incidentally, (eventually) I 
was offered £12 
compensation by the police. 
Hush money? 
The Chief Constable of 

Essex no longer wishes to 
discuss my arrests and no 
charges were brought against 
me. I should also like to point 
out that I have always used 
completely legal amateur 
equipment. 
Hugh Allison G3XSE, 
Birchanger, Essex 

RSGB DEMOCRACY 
We might find it easier to 

comment on the letter from 
Mr Bragoli G6RBY (October) 

if that gentleman had told us 
which of his interests is not 
promoted by the RSGB. 
He speaks first of all about 

an undetermined percentage 
of radio amateurs, then 
mentions the majority, all 
without much of a clue about 
the point he is trying to make. 
Why on earth should the 

RSGB hold a referendum on 
each major issue? Like most 
other organisations, it elects 
a governing body, be it a 
committee, council, or 
whatever, to act on the 
members' behalf for a given 
period, at the end of which 
anyone can make their 
opinions known by means of 
the ballot box. This applies 
from Parliament right down to 
the local ladies' club. When 
did Mr Bragoli's MP last 
canvass his constituents 
before voting on an issue? 

In the case of our national 
society, there are plenty of 
opportunities for one's voice 
to be heard. One can always 
contact the devoted but hard-
pressed headquarters staff, 
one's area representative, 
regional representative, or 
the zonal council member..lf 
these are not enough, anyone 
can raise points in either the 
formal or informal sessions of 
the AGM or, if sufficient 
members desire, they can ask 
for an Extraordinary General 
Meeting. 
Mr Bragoli speaks about 

changing the representations 
put to the DTI, and I am 
wondering if he is one of the 
mini-minority who want an 
easy passage onto the HF 
spectrum without taking a 
12wpm Morse test. I always 
get suspicious when people 
talk about democracy-

IGNITION INTERFERENCE 
Regarding your request in 

Current Comment (October) 
for any tips or mods for 
readers to pass on, here is a 
simple means of reducing 
ignition interference to a 
vehicle fitted transceiver. 
Take the power supply from 

the vehicle battery as normal 

+ Coax 

(giving smoothest supply), 
observing earth polarity. The 
lead from the battery to the 
rig should be replaced by 
coax—the supply via the 
centre core, with the outside 
braiding being earthed out at 
both ends (battery and rig), 
hence a shielded supply. A 
plastic connector between 

Pleat oc connector 

12V 
."--"1 Outer 

braid 

Outer 

braid ." 

coax centre and rig leads will 
suffice, only leaving the rig 
earth to be taken to the 
nearest good earth point. 
This has cured 99% of 

mobile 27M Hz and two metre 
ignition interference in my 
experience. 
Craig Booker, ex VP8AQQ 
Rochester 

TN/R. 

Lead an abort a• poe•ible 

they so often propose just the 
opposite. Every minority has 
the right to speak, but 
this does not mean that their 
opinions should over-
rule those of the majority. 
Mr Bragoli does not agree 

with the RSGB, so he has 
made his point by not joining. 
So be it, but he really should 
not then criticise from 
outside until he is in 
possession of all the facts. 
Why not join and put your 
ideas forward in the proper 
(democratic) manner? 
E G Allen, G3DRN, London 
SW20 

'OLD TIMER' 
In answer to J H Clifton's 

letter iñthe October issue, 
may I say that in my opinion 
we 'old timers' do not have the 
'holier than thou' attitude. 
Maybe some newly licenced 
amateurs who constantly 
quote regulations to others 
could fall into that pigeon 
hole. 
I passed my RAE in 1964, but 

was operational long before 
that as a communications 
engineer on the Hamble river 
and around the south coast. 
I have several would be 

'Hams' calling on me for help 
and instruction in radio etc, 
and at 68 this keeps me on my 
toes. My late father operated 
CW and later AM from 1912 to 
1927, except for the war years 
when he was the electrical 
manager for Camper & 
Nicholson where he 
remained until his retirement 
in 1959. 
At the age of 5 years he took 

me aboard the MY Electra, 
Marconi's yacht, at the time 
anchored at Southampton's 
town quay where he had been 
rewiring the WT office. This 
was a very well remembered 
time in my life. 
I have rebuilt his old spark 

Tx with the original spark 
generator and Morse key. 
I was giving a talk on 

sparking and introduced the 
Tx at the Three Counties 
Radio Club at Liphook a 
couple of years ago, and was 
taped by Radio 210 Reading. 
The talk was put out on the air 
and this certainly gave my ego 
a boost, but at no time has 
there been a 'holier than thou' 
attitude. 
PG Robins G8BSK, 
Southampton 
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ELECTRONICS 
LIMITED 

5 The Street, Hatfield Peverel, Essex 

Tel: Chelmsford (0245) 381626/381673 

Telex: 995801 (Ref A5) 

Serving the amateur experimentor for over 19 years we are certainly the largest specialist amateur 

radio dealer in the south-east with all major lines on permanent demonstration. 

HF TRANSCEIVER 

=-98OR 
7102 
FT757GX 
TS930S 
TS430S 
TS830S 
TS530SP 
1C751 
1C745 

£1329 
£719 
£719 

£1195 
£779 
£758 
£669 

£1099 
£839 

IC74 5 

WrIei;r7t.1-111 
£775 
£279 
£850 
£269 
£458 
£488 
£279 
£649 
£789 
£499 
£299 
£379 
£219 
£785 
£360 

FT726R 
FT29OR 
TS780 
FT23OR 
TR9130 
TW4000A 
TM201A 
IC271E 
IC271H 
IC290D 
IC27E 
C5800 
C8900 
TS711E 
TH2NE 

70CM 726 
FT79OR 
FT73OR 
TM401A 
IC471 E 
1C471 H 
1C490E 
IC45E 
IC120 
C7900 
TM411E 

£259 
£259 
£239 
£310 
£735 
£879 
£549 
£345 
£455 
£239 
£410 

HANDHELD 
FT209R 
FT203R 
FT203R/FNB3 
FT708R 
TR2500 
LS2OXE 
C110E 
21C2E 
IC4E 
ICO2E 
TM21E 
TM41E 
TR2600 
TR3600 

glàâiiOreaDLUffl 
20% Deposit + 6 Monthly 
Payments OR 50% Deposit and 
12 monthly payments. Avail-
able on many regular priced 
items. 

£239 
£175 
£155 
£189 
£246 
£139 
£139 
£179 
£229 
£239 
£189 
£198 
£260 
£289 

FL2100Z £599 
IC2KL £1349 
'PSU 
Henry Radio Big Linears to 
Order 

MIZIMUMUZZIIMM 
LPM1443/100 £172 
LPM10/100 £149 
LPM25/160 £207 
L1443/100 .£143 
Full Bnoe Range Stocked 
LPM432-1/50 TBA 
LPM432-10/50 £155 
MR150 £169 
4M6OW £149 
71-160W £175 

Full Tono Range Stocked 
LA2035 £53 
LA2050 £90 
LA2065 £87 

MIZZifÈJMUL11.11. 
New Yaesu Soon 
R2000 £435 
R600 £272 
R71E . £589 
R70 £565 

R70 

R71 E tà-i-egge-g-4-1-41-ig;p11 
THETAsso £299 
CWR685E £739 
CWR675EP POA 
THETA5000 £839 
(AMTOR) 
T9100E 
(AMTOR) 
12' Amber Monitor 
12" Green 
Monitors 

AERIAL TUNERS 

£699 

£95 
£99 

FC102 
FC757AT 
AT230 
AT250 
AT930 
AT100 
AT500 
CNW518 
CNW419 
CL680 

£185 
£245 
£143 
£277 
£150 
£285 
£399 
£233 
£148 
£81 

SP200 
SP300 
SP400 
SP1OX 
SP15M 
SP45M 
SP250 
SP350 
AC38M 
CA35A 
CA23N 
CT15A 
CT15N 
CT150 
CT300 
C1-120A 
CH2ON 

ROTATORS 

£82 
£115 
£82 
£29 
£41 
£60 
£58 
£70 
£74 
£13 
£13 
£9 

£17 
£42 
£58 
£21 
£37 

F U2000 
KR250 
KR4OORC 
KR6OORC 
KR2(X)ORC 
EMR400 
DR750OR 
DR 7500X 
DR750OR 
DR7600X 
K R500 

£50 
£55 

£121 
£173 
£339 
£89 

£139 
£129 
£192 
£169 
£129 

11/LEDLIZeA;LEEIRIA 
Arrow will meet or beat any 
genuinely advertised price 
subject only to stock 

availability 

We buy big - phone us for 
price 

SWEDISH 
Keys 
BK100 
HK708 
HK802 
MK701 
MK703 
BY1 
(Bencher) 
Vibroplex to Order 

£55 
£25 
£14 
£79 
£28 
£29 
£36 

PS300 
PS35 
PS15 
PS25 
FP757 
FP757FID 
PS430 

£166 
£149 
£119 
£89 

£125 
£179 
£119 

TER ANTENNA 
.liatE2DIÈLLm 

HB238P 
HB33M 
HB338P 
HB34D 
HB433DX 
HB443DX 
HB464DX 
M LA4 
MV22C 
MV3BH 
MV4BHR 
MV5BH 

£149 
£199 
£199 
£239 
£229 
£309 
£469 
£79 
£30 
£40 
£83 
£79 

Send SAE for details new TET 
range 

TONNA AERIAL 
New 2 x 5 El Cross 2M 
4E12 metre 
9E12 metre 
13 El portable 2 M 
16 El portable 2 M 
17E12 metre 
9E1 cross 2 metre 
9+19 El'Oscar 
9 El portable 2 M 
19E170cm 
21E1 70cm 
Atv Ant 21E1 
19 El cross 70cm 
5E16 metre 
23E11296MHz 
23E11250MHz £25.90 
4 x23 Elframe 1250 £139.95 
4x 23 El frame 1296 £139.99 
2M 2 way power split £35.94 
23cm 2 way power split £26.45 
24cm 2 way power split £26.45 
70cm 2 way power split £30.05 
2m 4 way power split £37.37 
23cm 4 way power split £26.45 
24cm 4 way power split £28.28 
70cm 4 way power split £35.79 
3.7 metre mast £18.59 
5.7 metre mast £21.85 
7.7 metre mast £33.29 

MIKMEEM£MMI 
Some 27 years ago when 
G3LST was newly licenced 
your scribe remembers with 
some affection a used equip-
ment dealer who described his 
wares with many a well-turned 
phrase. Nowadays we do things 
a little differently. Our ever-
changing stock of used equip-
ment is now on a very clever 
programme on the Company 
Computer written by Adam 
G6MON our resident expert, 
and is up-dated after every few 
sales/purchases. If you would 
like a copy just send us a 
stamped self addressed 
envelope (several if you like). 
Just to return to the old days - 
my own FT9010M is for sale 
having just been lovingly re-
aligned, new 6146's etc. The 
receiver is really superb @ £485 

£28 
£14.95 
£17.71 
£31.05 
£29.00 
£37.66 
£32.43 
£34.27 
£20.00 
£20.70 
£29.67 
£29.67 
£34.27 
£34.30 
£25.90 

AUTHORè SE D 

YAESU 

it's a snip... 
Our most successful Glasgow 
shop has a problem, it's just not 
big enough. Bill & Jim have 
been running RAE classes 'in 
the shop' If you want to try for 
the RAE contact Bill on 339 6445 
;The success rate has been 
axceptional - congratulations 
lo pupils & tutors ...) Both Bill 
Jim are now Class 'A' further 

congrat's & are deeply into 
PACKET RADIO. If you would 
like to know more about the 
latest developments send an 
SAE to Glasgow shop. If you 
would like copy programma 
FREE - please send a tape or 
mini disc. 

The new TS711E Trio/Kenwood 
2m base station is really quite 
remarkable, and at the time of 
writing is available from stock-
please 'phone for price. 
New stocks of the TS780 dual 
bander should also be in stock. 
We had great fun playing with 
the TR2600 and it's callsign 
generator. This excellent 
handy has VOX facility also. Ex 
stock at £260. 
Although we are pleased to 
have the FT20/700 2M & 70cm 
FM mobile. Yaesu's answer to 
the TW4000A if only it could 
have been all-mode. Perhaps 
Yaesu have this up their 
sleeve's? We're sure it would 
be another winner. 
Rumours abound of an FT100 - 
successor to FT102 - probably 
FT757GX circuitry & power 
supply in a base station con-
figuration. If you send us an 
SAE we will mail details as 
soon as it appears in Tokyo .. . 
Of course if you have an 
ARROW CREDIT CARD (for 
which there is no charge) you 
should receive a mail-shot 
regularly ... as will all our 
regular customers. 

MONTHS SP AL 
OFFERS 

CASH & CARRY 
FT102 Last few of this excellent 
transceiver £665. 
FRG7700 General coverage 
receiver £299. 

1C745 ICOM HF Transceiver 
£739. Few only at this price. 

FT757GX 'On the air' Special 
offer £685. With free G5RV 
multiband antenna & free 
MH1BH fist microphone. plus 
power FP757GX £100. If purch-
ased with offer. 

CHOICE, SERVICE & KEEN PRICES AT 3 LOCATIONS NATIONWIDE 

GLASGOW BRANCH 

Arrow Electronics (Scotland) 
51 Hyndiand Street 
Partick 
Glasgow 
Scotland 

Tel: 041 339 6445 

Bill McJimpsey GM5NHJ 

WELSH BRANCH 

Arrow Electronics (Wales) 
14 Carreg-y-Gad 
Uanfair-P-G 
Anglesey 

Tel: 0248 714657 

John Lewis GWBUZL 

MAIL ORDERS 8 HEAD OFFICE 
Arrow Electronics Ud 

5 The Street 
Hatfield Paverai 
Chelmsford 
Essex CM8 3YL 

Tel: (0245) 381626/381673 
Peter G3LST, Bob G6AKL 

Adam GSMON 

Most major creditcards accep-

ted plus Lombard / Tricity 

-Creditcharge" cards. Our own 

club card available. Please ask 

for details. Instant credit, short 

or long term finance, interest 

free scheme see above. 

C=1:21=11 
VISA 
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News for HF operators compiled by Don Field G3XT"1"   

I write this column having 
just returned from the Clip-
perton DX Convention in 
Paris. International gather-
ings of this sort are a marvel-
lous opportunity to meet peo-
ple with a common interest, 
many of whom one has pre-
viously spoken to over the air. 
Under such circumstances 
language problems seem to 
vanish. This was my first 
Clipperton Convention (so 
named because it was started 
by the group of French DXers 
who put Clipperton Island on 
the air in 1978), and it enabled 
me to meet, among others, 
DJ9ZB (who has operated 
from all over the world and 
was a member of the abortive 
Clipperton Island expedition 
earlier this year), I8UDB (who 
has operated from many of 
the islands off the Italian 
coast), DK6XR and DK7XN 
(who have conducted several 
operations from the Pacific), 
TL8GE/STO, FM7CD, and 
many other French and over-
seas DX personalities. 
The programme at the con-

vention included a number of 
slide presentations of DX and 
contest operations, enough 
to make the mouth water and 
to create a desire to have a go 
oneself. On the other hand, 
conditions can sometimes be 
anything but hospitable in 
these remote DX locations. 
This is something brought 
home by some of the slides 
but often forgotten by those 
of us who sit at home and 
complain when we think the 
DXpedition is not giving us 
the attention we deserve. 

The Colvins 
One of the presentations at 

the convention was about the 

South American operations 
last year of Lloyd and Iris 
Colvin (W6KG and W6QL), 
who I mentioned back in the 
February column. By the time 
you read this, Lloyd and Iris 
will have set out on their 
1984/85 expedition, this time 
to Africa to operate from 
those African countries 
which they have missed on 
their previous visits. These 
will primarily be countries in 
Southern and South-Eastern 
Africa. Their tour was due to 
begin on October 1st and will 
continue until April 1st 1985. 
Lloyd and Iris have now 

made more than 1 million 
contacts on their travels 
around the world, and have a 
collection of about half a 
million QSL cards, all 
carefully filed, back home in 
California. The OSL address 
for this year's trip will be the 
same as always: The Yasme 
Foundation, PO Box 2025, 
Castro Valley, CA 94546, USA. 

San Felix or San Fiasco? 
For most DXers the great 

event of recent weeks has 
been the appearance of 
CEOAA from the South Amer-
ican island of San Felix. 
Among European DXers, San 
Felix ranks as the most 
wanted country' in the world. 
There had been only two 
previous amateur radio 
operations from the island, 
the first under the callsign 
CEOXA in 1965, and the 
second by W9IGW/CEOX and 
K9KNW/CEOX in April 1972. 
This latter operation was pri-
marily on CW and most con-
tacts seem to have been with 
the USA. 
The consequence of San 

Felix's rarity is that, at least 

for the first week or so of this 
latest operation, there has 
been pandemonium on and 
around the CEOAA frequency, 
hence the San Fiasco head-
ing which is taken from one of 
the US DX bulletins. Opera-
tion during the first few days 
was mainly on 14110KHz, to 
lists taken by various South 
American stations earlier in 
the evening (or in some cases 
the previous day) on 15 
metres. CEOAA has subse-
quently appeared , on 
21050KHz CW, and with SSB 
on 21245,7075 and 3735KHz. At 
the time of writing most SSB 
operation continues to be by 
list, but the pile-ups are 
starting to diminish and some 
UK stations have now worked 
CEOAA on 4 bands. So far 
there has been no suitable 
propagation on 10 metres. 
The San Ambrosio and San 

Felix Islands, to use the full 
name of this island group, are 
a territory of Chile and con-
sist of several islands and 
rocks of volcanic origin about 
540 miles off the Chilean 
coast. 

In recent years a number of 
amateur groups have tried to 
obtain permission to operate 
from the islands, but there 
has been marked reluctance 
on the part of the authorities 
to allow anyone other than 
Chilean nationals to visit the 
islands. In 1981 there was a 
furore when KF10/CEOX 
appeared on the air claiming 
to be on San Felix. He said he 
was there to install some kind 
of radio beacon and had been 
able to get a permit to 
operate. Subsequently the 
operation was disallowed by 
the ARRL when evidence was 
submitted from South Amer-

ica to the effect that KF10 had 
never been off the mainland. 
Curiously, however, there 

has recently been a reference 
to the fact that the latest 
CEOAA operators are using 
some of the equipment instal-
led on the island by KF10 back 
in 1981! Perhaps the truth will 
never be known. However, 
the good news is that this 
latest operation most cer-
tainly will count, having been 
conducted by Chilean nat-
ionals under the auspices of 
the Chilean amateur radio 
society. OSLs will be avail-
able from PO Box 700, San-
tiago. 

Contests 
Once you have recovered 

from the October contests 
you can start to think about 
the OK DX Contest which 
takes place on 11th Novem-
ber. This is similar in format to 
the CO WW but lasts one day 
only, with both SSB and CW 
contacts permissible. 
However, a station can be 
worked only once per band, 
either on CW or on SSB. 
The following weekend 

(10/11th November) is the 
occasion for the RSGB's 
second 1.8MHz contest, a 
short but frantic affair, espec-
ially now that almost every 
country in Europe has a 160-
metre allocation. UK par-
ticipation in RSGB contests is 
restricted to RSGB members 
only, one good reason for 
joining your national society. 
The last full weekend in 

November (24/25th) is the 
setting for the CQWW CW 
(see G3TXF's article last 
month). I used to operate the 
full 48 hours with an old-
fashioned straight key, but 
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gave in a couple of years ago 
and bought an electronic 
keyer. To achieve a high-
ranking score in the all-band 
category requires a lot of 
effort and determination, but 
otherwise why not have a 
dabble and practice your CW 
for a few hours? 
Another CW only contest is 

the TOPS 80 metre contest on 
1st/2nd December, starting at 
2000 GMT the first night and 
running for 24 hours. TOPS is 
a club of enthusiastic CW 
operators, but all amateurs 
are invited to take part in this 
event which takes place at the 
bottom end of 80. Remember, 
if you take part, that the 
bottom 5KHz of the band are, 
by tradition, reserved for 
intercontinental working only 
and, indeed, the contest rules 
last year stipulated that the 
bottom 12KHz should be kept 
clear of local traffic. 

French news 
One of the benefits of 

attending amateur conven-
tions is that you pick up 
various snippets of news. The 
Clipperton Convention was 
no exception. In conversation 
with F6FYD I learned that he 
will be QSL manager for a new 
operator on Kerguelen 
Island, FT8XA, who will arrive 
on the island in late Novem-
ber. The operator's name is 
Rafik and he will be active 
mostly on CW using an FT-
101E. Another attendee at 
the convention was TL8GE 
who has previously operated 
from the South Sudan as 
TL8GE/STO. It seems that his 
job will continue to take him 
there for about one week in 
every month and he will take a 
transceiver with him 
whenever possible. Finally, it 
appears that a group of 
French amateurs are looking 
into the possibility of an 
operation from Mali either 
late this year or early in 1985. 

Other news 
VE3FXT, George, is another 

amateur whose feet never 
seem to touch the ground. 
George operated for a long 
period from Thailand, and has 
also been active from many 
other rare spots. His latest 
project is to operate from 100 
countries in the course of a 12 
month period, starting in the 
UK in mid-October. George 
promises some sort of award 
to anyone who works him 
from all 100, though I doubt 
that he will have many takers! 
One country that has 

become increasingly rare in 
recent years is A6 (United 
Arab Emirates). At one time 
there were many British resi-
dents operating under the old 
MP4T prefix but, since 
independence, there have 
been very few legitimate 
operations (though several 
unlicensed stations have 
appeared). Thus the news 
that Dennis Shepherd, 
G3LCS, will shortly be in A6 
working for a member of the 
A6 royal family, who holds the 
call A61AA, must be very 
welcome. We can only hope 
that Dennis will be able to use 
his royal connections to get 
an A6 licence. 
For those still needing a 

contact with China, BY5RA 
shows up on Wednesdays and 
Saturdays on 14180KHz from 
1200Z with DU9RG, who runs a 
list operation for the BY. On 
the Wednesday asked a spe-
cial effort is made to work 
Europeans. 
Having said this, I checked 

the frequency today (a 
Wednesday) and was able to 
hear DU9RG quite well but 
the BY was inaudible. 
However, on at least one such 
occasion there has been 
propagation to the UK. 
By the time you read this, 

VKOGC should be back on the 
island of Macquarie for 
another tour of duty. During 
his last tour he put an excel-
lent signal into the UK, espec-
ially in the mornings on 40 
metres. As far as I am aware, 
he is exclusively an SSB 
operator. 
Turning again to the conti-

nent of Africa, a recent arrival 
on the bands has been 
J5WAD, whose home call is 
UB5WAD. So far he has been 
limited to operation on 
14157KHz because his current 
rig is crystal controlled, but 

he will be there for 15 months 
and hopes to get a multiband 
rig in the near future. His QSL 
manager is UA4PW (via the 
USSR bureau). 
Also from Africa, WA2HZR 

hopes to be active from some 
of the South African home-
lands later in the year. In 
particular he is expecting to 
operate as WA2HZR/V9 
(Vendaland) from November 
21st to 28th and as S8HZR 
(Transkei) from November 
29th to December 5th. Later 
on he may operate as S42HZR 
and as WA2HZR/ZS. All 
operation will be on CW, 80 
through 10 metres, and QSLs 
go to his home address: D 
Church, Box 592, Mexico, NY 
13114, USA. 

Wake Island 
Now to the Pacific. A letter I 

have from Tom, AH3AA/KH9, 
tells me that he and Dave, 
AH9AB, are still on Wake 
Island but rather inactive at 
present. This is because 
there is no power to the main 
shack and they are having to 
operate from their living 
quarters with wire antennae. 
However, they hope to put 
matters straight in the near 
future and intend to give 
particular attention to work-
ing Europe during the autumn 
DX season. 
Another one to look for, if 

you were prompt in buying 
your copy of this magazine, is 
ZK1 (South Cook Is). Two 
Dutch amateurs are there 
until November 5th, operating 
as ZK1XC (SSB) and ZK1XD 
(CW). QSLs go to PA3BFM. 
Derick, 9K2BE, is now back 

in Kuwait for his final tour of 
duty. He will leave there in 
mid-December to travel over-
land back to the UK. In the 
meantime he will continue to 
be active on the bands and is 

Ron Stone GW3YDX and Nigel Cawthome G3TXF at the 
1984 HF convention 

happy to arrange skeds. His 
telephone number in Kuwait 
is 5314242. 

T3OAT 
Just a few days ago I had the 

pleasure of meeting Alan, 
T3OAT, who was back on leave 
in the UK. I mentioned in the 
September column that Alan 
was hoping to return to Kiri-
bati if his contract was 
renewed, and when I saw him 
he confirmed that he would 
be on his way back in October. 
He hopes to do more LF band 
operating when he returns, 
and also said that he may be 
able to make a second visit to 
Kanton Island as T31AT some-
time in 1985. 
On his visit there earlier 

this year he made about 3000 
contacts, using the large log 
periodic antenna left there by 
the Americans, who used to 
have an airstrip on the island. 
The reason Alan was unable 
to make more OSOs was that 
he was on the island to do a 
job of work and was only able 
to go on the air during his free 
time. In any case, he had to 
cycle the length of the atoll to 
reach his operating site, not 
an easy ride he tells me, 
especially in the dark. The 
resident population of Kan-
ton Island is 17, mainly 
maintenance staff who keep 
the various government 
equipment on the island in 
working condition. 

Kiribati, east to west 
The three DXCC countries 

T30, T31 and T32, are all part of 
the Republic of Kiribati, 
spread across 2000 miles of 
ocean. It is particularly diffi-
cult for the government to 
administer such a geog-
raphically dispersed nation, 
and Alan commented that 
there are unlikely to be many 
DXpeditions by outsiders 
because flights to the main 
centres of population are 
infrequent and unreliable, 
and the more remote islands 
are served only by boat. 
T3ODB has now left the 

islands and is operational 
from St Lucia as J6LDB, so 
Alan and T3OBY are now the 
only DX- minded amateurs 
left on Western Kiribati. 
T32AB and T32AF continue to 
be active from Eastern Kiri-
bati, putting a potent signal 
into Europe on 20 metres. 
So there we are for another 

month. News, views, etc can 
be sent to my home address: 
63 West Drive, Caldecote, 
Cambridge CB3 7NY. 

NOVEMBER 1984 please mention AMATEUR RADIO when replying to any advertisement 17 



THE ANGUS 
McKENZIE TESTS 

Some twenty years ago there were 
many manufacturers of HF transceivers 
outside Japan, and even six years ago 
there was much stiff opposition, partic-
ularly from the States. Japanese com-
petition though has been so great in 
recent years, and their factory produc-
tion methods are so efficient, that one by 
one European and US manufacturers 
have closed down production lines as 
they just could not make a competitive 
rig. 

In an effort to make products even 
more economically, Japanese manu-
facturers have found that synthesisers 
installed to control local oscillator 
frequencies are cheaper to produce in 
large quantities than normal VF0s, and 
thus the tendency for almost all modern 
rigs is to employ synthesiser microp-
rocessor controlled circuitry. 
This has had advantages, in that it is 

easier to add many bells and whistles, 
including memories, but the disadvan-
tage is that of local oscillator phase 
noise near the carrier, and in some 
instances quite a long way out as well. 

Normal VFO 
The Ten-Tec Corsair has been 

designed to offer a normal type VFO 
system for tuning with very low inherent 
carrier phase and amplitude noise, using 
the latest techniques, to return to the 
benefits of such circuitry in a rig and give 
improved performance which has not 
been available for quite a long time to the 
amateur, outside the few very expensive 
and specialised rigs. 
The Corsair only includes CW and SSB 

on all amateur bands, including the new 
ones, from 160 to 10m, The very fact that it 
excludes both AM and FM is the reason 
that its performance is so amazing on the 
modes provided, and no compromise has 
been reached in order to accommodate 
the wider bandwidth modes. 
The transceiver offers an outstanding 

performance in many areas for an 
operator who wishes to specialise in DX 
and contest operating, with the ability to 
winkle out weak signals very close to 
strong ones, whilst hardly knowing that 
the strong ones are actually present. 

If you look at a Corsair you will see that 
it does not have a modern high-tec 
appearance and you will not find an 
amazingly compact but cluttered front 
panel. Instead, its front panel is, indeed, 
very well laid out with plenty of space 
around all the controls, all of which I 
found very easy to use, although I have 
some reservations about the VFO. 
Receiver facilities include RF and AF 

gain; variable band pass tuning with a 
centre indent; a very effective notch 
filter tunable right across both side 

TEN-TEC CORSAIR 

HF TRANSCEIVER 

bands; AGC fast, slow and off; an offset 
control with a switchable narrow or wide 
range, which is also switchable to 
operate on receive only, transmit only or 
transceive; and three filter positions, the 
normal one being 2.3KHz bandwidth, and 
the other two being optional, a choice of 
1.8KHz, 500Hz and 250Hz being available. 
The review sample included 1.8KHz and 
250Hz. 
A large band change switch selects 

500KHz wide bands, 10m being 
accommodated therefore in four chunks. 
The mode switch selects normal SSB 
(USB above 14MHz and LSB below it), 
reverse SSB and CW, a fourth position 
locking the transmitter on for test 
purposes. 
Five rotary controls are provided for 

vox gain setting, vox delay, compression 
threshold and on/off, noise blanker and 
ALC threshold. A row of three position 
lever switches, which feel quite chunky, 
select vox/OSK fast or slow (this brings 
the Ax gain up very rapidly or slowly for 
break in operation). The other levers 
provide functions already described. 
A Tx drive control is provided for 

setting the PA and driver gain to the 
required level (effectively a mic gain on 
SSB and a carrier level for CW). 
A four position meter switch selects PA 

cathode current, forward power, SWR, 
and compression indications on trans-
mit, whilst it gives a conventional S-
meter indication on Ax, although for 
some inexplicable reason the S-meter is 
disabled if the switch is left in the PA 
current position. 
A push button near the VFO knob 

allows the 750Hz tone to be heard for 
beating with an incoming CW signal in 
order to obtain perfect transceive. Two 
review samples were checked and the 

750Hz injection on the first was at a 
reasonable level, but on the second it 
was barely audible! 
The frequency digital readout has 

100Hz resolution, LEDs being provided 
to indicate RF amp on (when this is 
switched out a 10dB attenuator also 
comes in on Ax to further improve the 
front end RFIM performance); offset on; 
processor on and ALC threshold having 
been reached. 
Underneath the rig is a large hole 

through which one can put one's digit to 
adjust CW side tone level and pitch. 

Back panel 
On the back panel some extremely 

useful sockets are provided, so often 
missing on competitive rigs or, if they are 
fitted, more awkward to use. Three 
phono sockets in a row give audio input 
direct to the microphone input circuitry; 
audio output in parallel with the built-in 
speaker and not switching the latter off 
when a plug is inserted; and an open on 
Ax/short on Tx for controlling an exter-
nal linear (NB the outer of the phono 
socket is grounded). 
A quarter inch mono speaker jack is 

also provided which does cut out the 
internal speaker when a jack plug is 
inserted. Three additional phonos are for 
PTT, Morse key and auxiliary 12V dc 
(always live and providing up to 2 amps). 
A VFO in/out connector is fitted which 

is normally bridged but can, of course, be 
used with a Ten-Tec external VFO unit 
for additional flexibility allowing internal 
or external VFO control, or split in either 
direction for Tx and Rx Another auxiliary 
12V dc phono socket is provided adja-
cent to the VFO socket which is also 
rated at a maximum of 2 amps. 
A multi-pin accessory socket provides 
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12V on Tx, OV on Rx on pin 1, 8V regulated 
on Tx and Rx on pin 2, 12V dc maximum 2 
amps on pin 3, shift voltage (external 
input) on pin 4, 12V on Rx only on pin 5, 
internal VFO enable on pin 6 (normally 
bridged to the +8V regulated line), 
external relay switching open on Rx and 
short on Tx ref earth on pin 7 (maximum 2 
amps at 12.5V), ground on pin 8 and a 
relay contact which is closed on Rx and 
open on Tx on pin 9. 

Relays 
I discussed with Chris Ridley at KW 

Ten-Tec whether higher voltage relays 
could be used with this socket and he 
was of the opinion that voltages up to 
200V dc could be used satisfactorily, 
provided that the current was not too 
high under short circuit conditions. 
Another socket is provided for inter-

connection with a Ten-Tec linear, 
although it could be used with other 
models. The socket provides ground (pin 
1), 12V on Tx (2), 12m enable (3), common 
(4), and 160 to 10m excluding 12m on pins 
5 to 12. Thus, this socket provides logic 
switching for the required frequency 
band as well as Tx/Rx. 
A large earth wing nut is fitted just 

below this socket for the provision of a 
solid earth connection. The 13V power 
socket has four connections including 
reverse control lines to knock off the 
power supply if excessive current is 
drawn. 
The back panel includes a very 

substantial heatsink for the PA transis-
tors and an S0239 socket for the main 
antenna or linear RF interconnection, a 
subsidiary phono socket providing 
either for a separate Rx antenna or a feed 
to an external receiver, this being 
switchable with a small countersunk 
switch. 
The loudspeaker is underneath the rig, 

and four feet underneath are com-
plemented by a bail stand which can be 
pulled forward to lift up the front of the 
rig, thus allowing the speaker's output to 
be thrown forward rather better. 
The riv is housed in a metal cabinet and 

both the top and bottom covers can be 
easily removed to allow the inside to be 
seen. There is plenty of internal space 
and whilst the wiring is not as neat as that 
in most Japanese rigs, it is so much 
easier to get at everything, and there is 
plenty of room for adding modifications 
and, for example, extra sockets on the 
back. 
My colleagues all felt that the rig would 

be quite easy to service and not the sort 
of nightmare that requires most 
Japanese rigs to be returned to the 
dealer! Whilst on this subject, I also 
applaud the helpful instruction manual 
which includes sections on dealing with 
problems that could be encountered, 
and in providing most helpful informa-
tion regarding the relevance of the 
Corsair's performance when in actual 
use. 
There is no nonsense in this booklet 

and I digress here by commenting that it 
was a relief to see that there were no 

idiotic remarks, such as 'if the rig does 
not work, plug power supply into the 
mains' or 'do not use rig on icy ski slopes 
as it will not operate very well' or, finally, 
'do not drop rig on floor as tatami mat 
might get broken!' 
I am not joking here for we have seen 

all these quoted remarks in one instruc-
tion book or another. I must also state 
that the importers are extremely helpful 
and an excellent technical back-up is 
available with superb after sales service, 
which counts for a lot. 

Top view 

It is fascinating to see exactly why the 
front-end and IF performance of this rig 
is so good. The output from the first 
mixer goes straight into a 12-pole crystal 
ladder filter with around 2.3KHz band-
width at 9MHz, which is then followed by 
a frequency change down to a second IF 
of 6.3MHz. The VFO is permeability tuned 
and runs from 5.0 to 5.5MHz at around 
18KHz per revolution of the tuning knob. 
The VFO beats with crystal controlled 

oscillators and the output feeds directly 
into the first mixer. The second local 
oscillator is controlled by the offset 
control but is nominally at centre 
position unless switched in. By having 
the first filter immediately after the 
mixer the blocking performance is 
outstanding, and this makes an enor-
mous difference when tuning across the 
LF bands. 
The review sample was fitted with the 

optional additional 8-pole IF filter type 
220, which I strongly recommend. The 
transmit section is at 9MHz which is then 
mixed up to the final frequency with the 
same oscillator mix as is provided for the 
first Rx mixer. 
The transmit filtering is taken care of 

by a 9-pole crystal ladder, which is 
amazingly effective at filtering out the 
unwanted side band and further impro-
ving the carrier rejection. 

Subjective tests 
The first sample to arrive, whilst 

working quite well, seemed to have a 
rather poor RF sensitivity, and the IM 
performance, although good, failed to 
come up to my expectations, particularly 
on 40 and 15m. For this reason, a second 
sample was substituted and we ran many 

of the tests in the laboratory in front of 
the importer's technical representatives 
who were completely satisfied with the 
test procedures. 

Superb 
The second sample produced what I 

can only describe as a superb perform-
ance on the LF bands, 160, 80 and 40m, 
which I have not known from any other 
rig. What seems so outstanding about the 
Corsair was not only the general abs-
ence of any muck in the background, but 
the extraordinary ability of the amazing 
IF filters to reject almost completely co-
channel interference which was remark-
ably close. 

It made me realise that whilst in the 
past I have been undertaking reciprocal 
mixing tests to as close as 20KHz 
spacing, I should have been taking 
measurements very much closer still. 
The Corsair's performance actually 
demonstrated what is possible in a very 
well designed rig in which the main SSB 
filter comes immediately after the first 
mixer. 
RF sensitivity was as good as one 

would ever need from 160 up to 18m, but it 
was just reasonably good on 15m, and 
only adequate on 10m. I would have 
preferred the 10m sensitivity to have 
been 3 or 4dB better so that very weak 
stations could be more easily received 
when band noise was very low, and there 
is a distinct advantage to be gained by 
using an additional pre-amp for such 
circumstances. In general practice, you 
would probably find the sensitivity 
satisfactory, but quite a few modern rigs 
are better. 
I must emphasise that whilst the 

sensitivity on the lower bands is theore-
tically poorer than average, in practice 
this is totally irrelevant, for band noise is 
so high that you could never use more 
sensitivity unless you wished to receive 
top band from a leaky dummy load! At no 
time did I note any RFIM problems on the 
front end, although the lab tests revealed 
some spurii. 

In tuning across all the bands with a 
screened dummy load connected to the 
antenna socket, there were one or two 
sprogs at high signal strengths, the worst 
one being on 28.976MHz at S8.25. 
However, the same frequency can be 
tuned in by tuning below 29MHz on the 
29MHz segment, and this is recom-
mended in the instruction book. Other 
sprogs were noted on 28.487, 21.319 and 
18.165MHz, all at S4.25. A few other very 
weak sprogs were noted but were of no 
consequence. 

AGC 
The AGC is of the hang type, and one's 

attitude to this is obviously highly 
personal, for I happen to dislike it 
considerably. When set to slow, the 
dynamic range of a voice is held 
extremely well with almost no AGC 
action for just over one second, and then 
very suddenly, full gain is restored. This 
therefore causes antenna and front end 
noise to pump like mad if you are 
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G3OSS TESTS 
listening to someone who is constantly 
stopping for a breath for more than one 
and a half seconds. 
With AGO on fast, it has the same 

characteristic but after only 0.2 seconds 
(see pen charts). This can be excellent 
for OW break-in, although almost 
impossible for SSB. The hang AGO is 
also very irritating if there is a sudden 
crack or spit. so frequently noted on LF 
bands, and this could be obviated if the 
noise blanker worked well, but alas, it 
doesn't. 
The blanker seemed to cope with loud 

ignition interference on HF but was 
hopeless at LF, and Ten-Tec should do 
something about this. The product 
detector had a very clean performance 
and audio quality was superb, having 
very low inherent distortion and the 
internal speaker giving adequate volume 
for normal use, but relatively little in 
reserve. 

Filters 
The notch filter was excellent, 

although it required very fine adjustment 
to notch completely an annoying carrier. 
I was rather unhappy with the feel of the 
VFO. The first sample was very spongey 
and had a deal of backlash, and whilst the 
second sample was better, I still found it 
awkward to tune SSB in very accurately. 
The importers explained to me that the 

VFO system essentially produced slight 
backlash because of its design, which 
has to give good mechanical stability 
when finally tuned. However, one could 
get over the problem of having to tune up 
and down tens or hundreds of Hz on an 
LF net, in which many operators seem to 
be incapable of netting properly, by 
using the offset control in its fine 
adjustment mode on transmit and 
receive. 
Both the wide and narrow SSB filters 

were fabulous, the narrower one giving 
just about enough pass band to permit 
good copy whilst giving the maximum 
rejection of adjacent interference. The 
OW filter was also excellent, although I 
am surprised that its good shape at the 
top was not maintained down to very low 
levels, and also, noise did not seem to go 
down on OW when the filter was switched 
in. I noticed around 5dB loss through the 
sharp OW filter and this obviously 

AGC action (fast) Paper speed = 1 Omm/S ' 
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counteracted what should have been an 
effective sensitivity improvement for 
OW. 
The S-meter on the first sample was 

very well set up but on the second 
sample it was far too sensitive, although 
there are presets for adjusting this 
internally. The 750Hz audio beat oscilla-
tor for CW was extremely quiet, but again 
there is a preset provided for this which 
had been poorly adjusted by the manu-
facturer, and I did not have time to fiddle 
with it. 
The frequency readout was easily 

visible but, for some odd reason, the 
hundreds of Hz are indicated with a 
different colour, and slightly displaced 
from the remainder of the digits, which is 
unusual. All the back panel facilities are 
very simple to use and are well described 
in the manual. 
Having stated that the SSB reception 

quality from RF and AF aspects is so 
good, I should comment that the transmit 
side was also very easy to use. In 
checking the transmitted output into a 
dummy load with another receiver in the 
lab, I was particularly struck by the 
absence of the usual mic amp noise and 
even IF noise seemed to be far lower 
than usual. 
Other stations tuning in to my trans-

missions reported that the transmitted 
quality was good, that I Ps were held 
down reasonably, and that the transmis-
sion was cleaner than many, although the 
Ten-Tec mic supplied gave a rather 
coloured quality and lacked HF clarity. I 
would recommend, therefore, the use of 
an alternative mic such as a Heil, 
recently reviewed. 

CW break-in 
OW break-in keying was superb, the 

receiver coming live almost immediately 
after the key was released in the QSK 
fast mode. OW transmission is automatic 
when the key is held down and the mode 
is switched to OW, the normal PTT on the 
mic and on the back not having any effect 
here. 
On SSB, the vox control worked 

extremely well, and the processor was 
generally liked, although on one occa-
sion I did get some RF feedback on 10m 
which did not occur again when I later 
tried to repeat the problem. OW was 

clean, and undoubtedly the rig will suit 
first class operators very well indeed. 
RTTY can be accommodated, and the rig 
should work well with AMTOR. 

Laboratory tests 
The original rig supplied had very 

uneven RF sensitivities varying from 
0.8µV on 24MHz to 0.3/2V on 28MHz for 
12dB sinad on the widest SSB filter. I 
suggest the first sample was a rogue, for 
the second was much better, being 
0.22/LV at best on 15 and 10m, degrading 
only slightly on other bands. The RF 
intercept point varied between OdBm at 
worst, to +7.5dBm at best with RF preamp 
switched in, figures varying slightly 
depending upon the method of measure-
ment. 
At first glance these figures are just 

good and other rigs have given better 
measurements, but on further investiga-
tion we found that the Corsair retained 
these measurements even when the 
interfering carriers were only spaced 3 
and 6KHz off channel! This performance 
is quite exceptional and contributes to 
the superb reception quality. The best 
measurements, incidentally, were 
obtained on 20m, whilst 10m gave the 
worst figures, which are good anyway. 
Now we come to some measurements 

which have shaken all of us in the lab. For 
measuring the reciprocal mixing per-
formance. I do not normally put the 
disturbing carrier (the special muTek 
crystal control generator at 28.55MHz) 
closer than 20KHz spacing. 
The figure obtained at 20KHz was so 

exceptional that I felt that there was 
justification enough for taking measure-
ments closer in. There was only slight 
degradation at 10KHz, so we got closer 
and closer, ending up with an unbeliev-
able 92dB ratio with the disturbing 
carrier only 2KHz LF of the received one, 
which was giving a 1KHz beat note. This 
is tantamount to saying that the side 
band rejection was around 92dB! 
We went even further, and 1.5KHz LF 

still gave figures better than 80dB, which 
also speaks well for the IF selectivity. Not 
only did this show unbelievably low 
phase and amplitude noise on the first 
local oscillator, but it also showed the 
excellence of the IF section. 
Looking at selectivity, it can be seen 
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G3OSS TESTS 

Results across 
the bands 

1.9MHz 3.7MHz 7.05MHz 10.12MHz 14.2MHz 18.11MHz 21.26MHz 24.92MHz 28.55MHz 

RF sensitivity input EMF/2 
for 12dB sinad dBm4LV 

-117/0.32 -117/0.32 -117/0.32 -117/0.32 -119/0.25 -119/0.25 -120/0.22 -118/0.28 -120/0.22 

RF intercept point (dBm) 
best figures quoted 

+2.5 +3.5 -1.5 --- +7.5 --- +4.5 --- 
0 All with 
preamp 

in 

RF input for S9, preamp 
in, dBm 

-90 -92 -90 -90 -93 --- -93 --- -93 

Tx Harmonics 2nd/3rd/ 
spurii, dB 

-54/-61 
slight 

-50/-58 
slight 

-50/-56 
clean 

-50/-56 
slight 

-50/-53 
slight 

-50/-55 
slight 

-57/-57 
-48 

BN F/-60 
-60 

BN F/-53 
-42 

that both SSB filters were superb, while 
the OW narrow filter was excellent. The 
notch filter gave a 37dB notch at best, 
with rejection at 20Hz off notch at 29dB, 
50Hz off at 19dB, and 100Hz at 11dB. This 
is quite a reasonable notch shape and in 
practice it was most useful. 

S-meter 
The S-meter was very even on all bands 

at S9, the sensitivity varying by only 3dB. 
This level though was far too sensitive at 
around 51.À.V, and it should have been 
around 20dB less sensitive! It had clearly 
been wrongly adjusted at the factory, for 
there was a standing reading just below 
Si. The law was not perfect but reason-
ably logarithmic. 
The AGC pen charts showed that on 

'slow', after a 30dB drop, a 7dB level was 
recovered in the first 1.25 seconds, 
followed by 15dB in the next minute 
fraction of a second, followed by the 
remaining recovery in several seconds. I 
found that the 15dB sudden recovery was 
very irritating. With AGC fast, it can be 
seen that recovery takes place in only 0.2 
seconds. 
The AGC charts had to be made on the 

first sample and were not repeated on 
the second. Product detector distortion 
was at a fairly low level at low frequen-
cies, and rather better than that of most 
rigs, whilst for frequencies above 1KHz 
the distortion was lower than I have yet 
measured on an SSB product detector, 
thus contributing to the superb audio 
quality. There was no change in distor-
tion when switching AGC from slow to 
fast. Available audio output power was 

AGC action (slow) Paper speed lOmm/5 • 
- - - -  - - - - 
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adequate into 8ohms, but much more 
power was available into 4ohms. 
When we were taking the RFIM 

measurements on 80m we kept getting 
very strange results, noting a double 
beat on some frequencies. We spent a lot 
of time investigating this, and by coinci-
dence discovered a slight problem in 
that 80m frequencies one side of 
3.75MHz mirrored an equivalent amount 
the other side at around 60dB lower. My 
only explanation for this is that 
breakthrough directly from the VFO from 
5.0 to 5.5MHz was beating with 4.0 to 
3.5MHz to give a 9MHz IF, this being 
superimposed beneath the normal local 
oscillator frequency. 

It seems that better isolation of the 
VFO from the local oscillator injection 
would avoid the problem. We checked 
the IF passband ripple on the wide SSB 
filter, for on the first sample it was not too 
good, but the second sample was 
excellent showing only +/-0.5dB across 
the top. We confirmed that the narrowest 
OW filter lost around 5dB gain. 
RF sensitivity on the narrowest filter on 

OW showed no improved sensitivity as 
compared with that of the SSB filters, 
when it should have been around 10dB 
better. This is the penalty introduced by 
this form of design, but it should not be a 
disadvantage below the 18MHz band. 
No normal image problems were 

encountered, and in every other way the 
receiver seemed excellent. 
The transmitter could give an output 

power variable from almost no output up 
to 105W out on all bands, both OW and 
PEP outputs peaking about the same. We 

were a little surprised that the output 
consistency was so good, showing 
excellent ALC control, the measure-
ments being undertaken on the first 
sample. The second one was used for 
intermodulation product tests, the avail-
able outputs being around the same. 
At 100W PEP output on 28.57MHz third 

order products were well down, but I felt 
that higher order products did not 
decrease as rapidly as I would have liked, 
suggesting that the standing current in 
the PA was set a little low. 
At 50W PEP, the third order products 

were remarkably low, but again the 
higher order products did not fall rapidly 
enough. We also noted that some 
products varied a little with time as the 
PA was warming up. Whilst the receiver 
frequency accuracy had been within 
100Hz, the OW offset on Tx was 200Hz off, 
for it should have been 750Hz offset. 

Harmonics 
Harmonic outputs were generally 

reasonably well down, the worst 
measurements being 50/-53dB for 2nd 
and 3rd harmonics respectively on 20m. 
We did note though one particular set of 
spurii which did concern me a little. On 
10m there was a constant spurious 
output at 27MHz (3 x the carrier 
generator frequency) at -44dB ref 100W, 
and another spurious which was spaced 
above the carrier by an amount which 
was always the difference between the 
carrier and 27MHz. This spurious mea-
sured at around 42dB and the problem 
was noted on both samples. 
Unfortunately, if you transmit in the 
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20 FARNHAM AVENUE, HASSOCKS G3WPO 
WEST SUSSEX BN6 8NS [WPO COMMUNICATIONS] 24hr 

07918 6149 
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ANSAPHONE 

DSB/CW DSB80 2w + UNIVERSAL MORSE MEMORY 
Our most popular klt ever. Simple 80m (also Our unique design which works with Hand 
160m version) Tx/Rx with superbly sensitive keys! 10-120 sec message length at any 
receiver. VEO. Basic pcb kit (only needs input/output speed. Memory back-up. 
psu/mic/key & speaker) ONLY £37.45. Case sidetone, battery or external supply. 
(punched but plain finish)/ hardware £24.45 SPECIAL MS VERSION now available with 

and digital display option @ £24.10. All above 1-15 sec message length. 

for £79.00 inc. 12v operation. £49.50 

2w - DSB DSB2 ANY SINGLE 
CW BAND 160 — 15m 

C (-;_IRWP AF filterea cive etcr wAitNhymsiInNiG-PLLEL VBAFON.DS eimi Brelask-min. 

Digital display option. Basic pcb Kits (21 £68 needs onlypsu (12v) mic - key/speaker. Kits with case 

(punched but unfinished) hardware £89.50 or with 
case plus display £113 (160/80m) or £118 (40-15m). 

SPECIAL OFFER best selling 20m DSB2 basic kits 

., .., ..1,...„,...„e, 
READY 

only -teeta„•' BUILT 
£37.45 -eme-ealiet  

Basic Kit 

only C63! 
q? - 

S. .0 Ad-
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ALPHA — SINGLE BAND SSB/CW 
50W TRANSCEIVER KIT 

WE SPECIALISE in kits for Um horns constructor. Why OMEGA — 9 BAND MULTI 
not try something from us soon? Many kits are suitable TRANSCEIVER/FULL CM 
for beginners and come with comprehensive 

instructions. drilled tinned pcb and pots, wire etc. Our , . 

products are used worldwide and can help YOU get on - 

the air to work the world or the locals. Many other 
products under development — watch this space for  
details. Most kits have pcb s and instructions only Our most complex kit for the 
available Our full catalogue is available for 50p in constructor. High performance 
stamps (no cheques etc; or short form tor S.A.L. Kits are dynamic range PLL synthesised 
sent in 7-10 days. but allow up to 28 days for delivery Of Custom case and hardware available. 
popular items it not ex-stock. Export-turope use UK for full details. Unique Mailing 
prices Hest Of World-UK f 5%. Ail prices include post 8 
vAl. Leave your credit card orders on our ansaphone Newsletter service available 

stamps. 

-MODE 
CW 

enthusiast 
90dB + 
design. 
Write 
List/ 

for £1.00 

160M 
Or 
20M 

i--- " i " •1 
— - 

0  " / "•"- - 
•e.. • 

- 
Our latest Transceiver for mobile or base 
station use. Full kit with painted custom 
case/bracket/digital display £199.50. Basic 
pcb kit with all components £149.50 (no 
display). 90dB+ dynamic range, excellent 
sensitivity, RF blanker, IF Gain. 

BUILD AS 
PORTABLE OR 

.• BASE STATION 

Get on 2m FM! 6 channel max. 1W+ Tx and 
ideal for beginners. These are popular kits 
with Rx @ £39.50 & Tx £32.90. Both kits for £68. 
Verocase (undrilied) to make portable rig 
£7.50. 

4 . 
£681 ii . .,, 4., I Y . e - - 

VFO KITS OTHER KITS 
. MINISYNTH As used in DSB2. 1 band PLL VFO ' SPEECH PROCESSOR only E1390. KIM KIT, SWL or 

ORP 5W 1-30MHz only £29 45. ACTIVE AUDIO FILTER for 
versions for 9 & 10.7MHz it's and for 1Rn inm ...,,,,,.... improving selectivity (low level input/output) 8 positions 

(28-28.6). Full kit with tuning cap and crystal £29.70. SSB/CW for £16.65. HF BROADBAND PREAIAP 11-30W-U1 
suitable for use with G3ZVC/ G4CLF designs, 15d8 gain —only Very stable — will drive an SBL1. VHF MINISYNTH £13.50. PIN switched. 

our 2 metre version with continuous coverage of 
144-146MHz. Direct output on 2m and options for up We stock 1000pF Screw in FeedIhroughe at 0.35 ea or £120/10. 

to 3 other bands ie 135 — 137 for Rx + 2 repeater 
Don t forget most of our OMEGA kits are suitable for use with 

shifts. Full kit with air tuning cap £38.50. Again, very 13321/0134CUr designs to finally get them on the air 
stable — drives SBL1. OMEGA 9 band version — all 
amateur bands with 1MHz coverage. Very stable and e'en The MICRON — 6 band CW only transceiver with COMING 

Nca—gse. optional ATU/SWR. 8/10 watts or ORP. 
clean output PLL VEO. For 10.7MHz if's, the full kit 
with all crystals is £108. Drives SBL1 or similar. variable filtering Our answer to the HW-7/9 etc. Rate for 

dMalls when available. 80 — 10m including 30m. RIT. 
Attenuator etc. 

SPECIAL PRICES ON SURPLUS EQUIPMENT 
Racal RA17 receivers, high grade communications receivers, 500kHz/ 
30MHz in 30 effective bands from £195.00. Eddystone receiver 730/4, 
500kHz/30MHz in 5 bands £145.00. All in excellent condition. Carriage 
£15.00. Sanyo RP8880 9 bands portable communications receivers 
£125.00. Pye Westminster W15 low band AM £30.00, p&p £2.50. 27ft 
teloscopic mast with guys, insulator etc £25.00 collected. High 
Impedance headphones with boom ;mike, new £7.50. Avo valve testers 
£35.00, p&p £4.00. New 28 range digital multimeters £40.25. PCR 
receivers, LW/MW/SW, untested less PSU £20.00, p&p £5.00. 10ft whip 
aerials £4.00, p&p £1.50. Creed teleprinters model 75 £25.00. 
Teleprinter carriage £5.00. Black Star frequency counter in stock from 
£89.00. Various single and double beam oscilloscopes, signal 
generators, valve testers, output meters etc always in stock. Surplus 
circuit book containing circuits and notes on many surplus receivers, 
transceivers etc £7.50. Send 50p for illustrated catalogue, includes £1 
voucher. Over 500 sets in stock. Avo's amateur rigs wanted for cash. New 
shop open at 218 St Albans Rd. Come and see the bargains! 

WEIRMEAD LTD, 218 St Albans Road, Watford, Herts. 0923 49456 
Access/Visa Welcome 
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10-160m (including 3 new bands) 
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Price £516 incl VAT & Delivery (UK) 
Prices subject to fluctuation, check with KW first. 

WRITE OR PHONE FOR DETAILS 
PURCHASE BY HP, ACCESS OR VISA 

KW TEN-TEC LTD 
Vanguard Works, Jenkins Dale 

Chatham, Kent ME4 5RT 
Tel: 0634-815173 



G3OSS TESTS 
CW portion on 10m at full output, you are 
in danger of transmitting a spurious CW 
signal which, incidentally, is right in the 
satellite portion of the band! We checked 
the audio passband from mic in socket to 
transmitted output, and this was almost a 
textbook desirable response, virtually 
flat from 400Hz to 2.7KHz, attenuating to 
-60dB at 3.52KHz, whilst 55Hz was -40dB. 

Finest performance 
We had a look at the total noise output 

of the transmitter ref full carrier when 
the mic input was short circuited, but 
with controls left in their normal posi-
tions for full output, with the spectrum 
analyser measuring with 10KHz band-
width. We were stunned to see that the 
total energy, including that of the 
suppressed carrier, was only -75dB, 
surely the finest performance that I have 
noted on an SSB transmitter! Alternate 
sideband rejection was also phenomenal 
and literally down in the noise. 
One or two other spurii were noted on 

various bands, the worst being a genera-
tion on 19.540MHz when 21.260MHz was 
transmitted, the spurious level being at 
-48dB. On other bands various spurii 
were below -60dB. 
Almost no drift was noticeable on Tx, 

even when transmitting a continuous 
50W carrier for a minute, any drift being 
less than 10Hz. The maximum current 
drawn on Tx should be around 18 amps 
when the rig is feeding a 50ohm load. Rx 
current, incidentally, is around 1 amp 
under normal conditions. 
The range of the offset control was 

'found to be from +/-970Hz on the 
minimum position, and from +/-3.5KHz 
on maximum. These ranges seemed 
ideal for normal purposes. The maximum 
vox hold time was around 1.5S variable 
down to almost instantaneous dropping 
out. 
More than enough mic gain has been 

provided for medium and high impe-
dance mics, and very strong compress-
ion is available if required, although I 
would not recommend more than around 
12dB for normal use. The instructions are 
very specific about the position of the 
power/gain control for transmit and this 
was observed during tests. We found that 
there was stacks of gain available in 
reserve. 
We used the rig with a professional 

power supply as the Ten-Tec one was not 
supplied, and if you do not use the latter, 
Ten-Tec can supply a magnetic operat-
ing cut out switch in the 13V input 
connection lead which will trigger out 
the supply if excessive current begins to 
be drawn: there are very helpful com-
ments about this in the manual. The RF 
gain control, when pulled, switches the 
PSU on/off whilst the HF gain, when 
pulled, cuts out the RF preamp. 

Conclusions 
It soon became evident in the subjec-

tive tests that this rig was unusual in that 
several performance areas were 
obviously outstanding. For this reason, 
out of sheer fascination, my colleague, 

Jonathan Honeyball, and I spent many 
hours carrying out tests to investigate 
further some of the remarkable aspects. 
I do not doubt that the received 

capability is one of the very finest I have 
ever encountered, and the transmitter 
seems to have got so many points right 
that competitive models get wrong. The 
exhaustive reciprocal mixing, selectivity 
and RFIM tests prove the rig's excell-
ence. 

In looking over all these aspects, I feel 
quite confident in recommending the rig 
for DX contest and very serious use by 
operators who do not want so many of the 
unnecessary facilities provided on the 
latest Japanese competition. 
The rig excels at LF, and is very good at 

HF, and the received performance is 
matched by the excellent transmit side, 
although I was a little disappointed with 
the Rx and Tx spurii. You will probably 
get used to the VFO backlash which you 
might at first feel to be a disadvantage, 
but careful use of the offset control 
overcomes the problem quite reason-
ably. 
The rig is very expensive for its 

facilities (at present £913 including VAT 
for the basic Corsair), but you are paying 
for its design excellence and concept, 
including simplicity in operation, with 
what must be virtually optimum perform-
ance in almost all areas. 

Final areas of criticism are very 
personal, and I suppose the points that 
most annoyed me after trying the rig for 
quite a time, were the poor noise blanker 
and the AGC hang circuitry which I just 
cannot get used to, and which would 
actually stop me from purchasing the rig 
myself. 
I feel. sure though that many users 

would actually like it as it stands, and 
they might well dislike the more usual 
exponential type AGC recovery. The 
excellent manual includes complete 
specifications, circuits, very detailed 
alignment and servicing instructions and 
useful hints. 
The rig measures 130 x 380 x 360mm and 

weighs 6.4kg. The power supply type 260 
costs £179.40 incl VAT, and the auxiliary 
external VFO type 263 costs £175.95 incl 
VAT. The hand mic type 700C is £28.00 incl 
VAT, but is not recommended. 
Optional filters include 1.8KHz type 

288, 500Hz CW type 285 and 250Hz, CW 
type 282, each costing £45.50 incl VAT. 
The review sample also included an 
8-pole 9MHz filter, type 220, costing an 
additional £22.76 incl VAT, which is 
strongly recommended. 
I would like to thank KW Ten-Tec Ltd of 

Chatham, Kent, for the loan of the review 
samples and for their considerable 
assistance in helping me prepare this 
review, and also my colleague, Jonathan, 
for painstakingly assisting me with all the 
measurements. 
A strong recommendation for purch-

ase then if you are really fussy about 
performance, and are not concerned 
about the questionable kudos of having a 
rig that looks very technical externally 
and has umpteen bells and whistles. 

Ten-Tec Corsair HF Trasceiver 
Laboratory Results 

Reciprocal 
spacing 
100KHz 
50KHz 
20KHz 
10KHz 
5KHz 
3KHz 
2KHz 

1.5KHz 
(Interefering 
10m) 

Selectivity wide SSB 
6dB 
40dB 
60dB 
80dB 
Shape factor 1.3 

Selectivity: 1.8Hz SSB filter 
6dB 
40dB 
60dB 
Shape factor 1.5 

Selectivity: 250Hz CW filter 
6dB 
40dB 
60dB 
80dB 
Shape factor 3.9 

Audio distortion from strong RF carrier, 
125mW/8ohms 
300Hz 1.4% 
700Hz 1% 
1KHz 0.8% 
1.4KHz 0.4% 

mixing 

carrier 

ratio dB ref 

low 

stated 

106dB 
106dB 
106dB 
102dB 
100dB 
95dB 
92dB 
81dB 

ref wanted, on 

2.3KHz 
2.75KHz 
2.95KHz 
3.5KHz 

1.8KHz 
2.4KHz 
2.7KHz 

220Hz 
575Hz 
865Hz 

2.12KHz 

Audio power output for 10% THD 
2.4W into 8ohms 
3.8W into 4ohms 

Audio output constancy for RE input 
variations (1st sample) 

-60dBm/OdB 
-70dBm/-0.9d8 
-80dBm/-1.7dB 
-90dBm/-2.6dB 
-100dBm/-3.9dB 
-110dBm/-7.8dB 

-120dBm/-16.5dB 

S-meter calibration (second sample) 
Si -120dBm 
S3 -117dBm 
S5 -113dBm 
S7 -106dBm 
S9 -93dBm 
S9 + 20 -64dBm 
SO + 40 -38dBm 

Pre-amp on/off gain difference for 
S9 reading 15dBm 

Tx carrier and mic/IF noise ref 100W PEP 
output SSB 

-75dBm 

Transmitted audio pass band for 3dB 
points 400Hz to 2.7KHz (see text) 

Tx power output CW/SSB PEP 
160 to 10m 105W 

2 tone IPs 28.57MHz 100W PEP 
3rd 
5th 
7th 
9th 

-32/-32dB 
-43/-47dB 
-46/-48dB 
-48/-48dB 

etc 
2 tone IPs 28.57MHz, 50W output 
3rd -42/-50dB 
5th -41/-47dB 
7th -43/-55dB 
9th -45/-47dB 

etc 
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Weston 
YAESU PRICE LIST (INC VAT. FREE DELIVERY) 

Cot No. teat Deraription Price C 
Inc. VAT & cam 

EOUPYINT 
1195 FT-102 
1196 SP-102 
1197 SP-102P 
1198 FV-1020M 
1199 FC-102 
1206 FAS-1-4R 
1201 FT-1 
1229 FT-77 
1247 FT-960 
1243 SP-980 
1214 FT-757G0 
1215 FP-75700 
1264 FC-757AT 
1240 FP-757HD 
1218 FRG-7700 
1249 FRG-T700M 
1254 FAT-7706 

Transceiver 

Speaker 
External speaker d phone patch 
VFO Scanner 
ATU 
Antenna Switch 
Transceiver All Mode/General Coverage 1490.00 
Compact Transceiver 465.00 
Transceiver (CATI/General Coverage 1250.00 
Speaker 59.00 
All Mode Transceiver/General Coverage 575.00 
AC PSU 139.00 
ATU 239.00 
HD PSU 170.00 
General Coverage Receiver 365.00 
General Coverage Receiver with Memory 430.00 
ATU 46.00 

664.00 
52.00 
09.00 

219.00 
175.00 
40.00 

1255 FRA-7703 
1257 FRV-7700 
1246 FL-2100Z 
1276 
1200 NC-1 
1201 PA-1 
1205 FP-4 
1220 FP-80A 
1231 FT-290R 
1202 CSC-1A 
1210 MMB-I1 
1211 NC-I1C 
1247 FL-2010 
1241 FT-720RU 
1217 E-72L 
1218 S-72S 
1233 FT-208R 

"1st" with YAESU in the UK and 
"1st" with the discerning buyer 

YOUR ONLY INDEPENDENT IMPORTER OF 

AND 

\ 

SYMBOLS OF 
INDEPENDENCE AND EXCELLENCE! 

Active Antenna 
Converter 118/130 110/150 70/80MHz 
HF 1200W Linear Amplifier 
AM Unit for FT-101Z 
Desk Charger for FT-202R 
12V Adapter for Fr-202R 
AC PSU 4 Amp 
AC PSU 45 Amp 
2M All Mode Transceiver, portable 
Carrying Case 
Mobile Mount 
Charger 
2m 10W Linear Amplifier 
70CM Mobile Transceiver. IOW 
Extension cable, 4m 
Switching box 
VHF Handle FM Transceiver 

KENWOOD PRICE LIST. 2 YR WARRANTY. FREE DELIVERY. 
Tepe Deecepfion Rd.:* C 

In. VAT crr. 
1331 TS-30S Transceiver. HF. w.gen coy receiver 1125.00 
1330 TS-930S As above with automatic ATU 1225.00 
1329 SP-930 Speaker and filters 57.00 
1313 MC-60A Desk Top Microphone scanning 52.00 
1357 YK-88A1 6kHz AM filter 32.00 
1356 YK-138C1 500Hz CW filter 32.00 
1348 YG-1550-1 500Hz CW filter 75.00 
1349 VG-455CN-1 270Hz CW filter 90.00 

1320 TS-430S 
1310 PS-430S 
1319 SP-430 
1314 FM-430 
1321 MB-430 
1321 PS-30 
1326 TS-530S 
1327 SP-230 
1325 AT-230 

Transceiver, HF, w gen coy receiver 
DC power supply. de luxe cooled 
External speaker 
FM Unit 
Mobile Mount 
DC PSU 
Transceiver, HF 
External Speaker 
Antenna Tuning Unit 

730.00 
113.00 
30.50 
33.75 
12.50 

114.00 
619.00 
50.00 

149.00 

1302 KB-1 
1328 R-600 
1333 DCK-1 
1332 R-1000 
1335 R-2030 
1337 TA-240) 
1301 ST-1 
1309 MC-305 
1322 AT-250 
1338 TA-2506 
1304 ST-2 
1342 VA-2530 
1306 SMC-25 
1361 BT-1 
1311 PB-25 
1305 SC-4 
1375 TR-2300 
1340 SM-220 

De luxe VFO knob 
Receiver 
DC Operation Cable kit 
Receiver 
Receiver 
Transceiver 15W FM 10CH Mem 

Base Stand 
Hand Microphone 
Automatic ATU 
2m FM Transcerver 
Base Stand 
25W Amplifier 
Speaker microphone 
Manganese Battery Case 
Nrcad Battery 
Soft case 
2m Transceiver (demo) 
Station Monitor 

42.00 
83.00 

569.00 
20.00 
19.00 
19.00 
42.00 
53.00 

260.00 
4.00 

27.00 
10.00 
63.00 

219.00 
37.00 
15.00 

199.00 

11.50 
259.00 

8.25 
299.00 
415.00 
175.00 
45.00 
14.00 

280.00 
219.00 
52.00 
73.00 
17.00 
5.50 

25.00 
14.00 

170.00 
275.00 

1228 FT-790R 
1258 NC-7C 
1260 FBA-2 
1261 MMB-10 
1262 NC-9C 
1263 Fi -23091 
1237 FT-726R 
1238 430/726 
1239 SAT726 
IIICROPNONES/ACCESSORIES 
1208 MH1 B8 Hand mic - scanning 
1235 YM 38 Desk mic - scanning for FT-1/102/707 series 
1250 YM-49 Speaker mic for FT-290/230R 
1213 OTR-21D 24-hour quartz clock 
1216 YH-55 Lightweight headphones 
1219 YH-77 Lightweight headphones 
1278 Battery Holder for FRG-7 

* 15 YEARS EXPERIENCE 
* AFTER SALES SERVICE 
* FACTORY SALES 
* FULL WARRANTY 

70cm Multimode Portable 249.00 
Base Charger for FT-208/708 33.00 
Battery Sleeve for NC-718 3.50 
Mobile Bracket 8.00 
Compact Trickle Charger 9.00 
2m FM Mobile Transceiver. 25W 255.00 
VHF/UHF Multiband multimode Tnce er c/ve 2m 735 
70cm module 245.00 
Satelite Unit 95.00 

1344 DS-2 
1343 TR-8100 
1369 SP-40 
1371 MC 46 
1339 TA-9130 
1373 SP-120 
1370 BC-1 
1341 TA-9506 
1307 PS-20 
1316 TL-922 

1351 HC-10 
1350 PC-1A 
1303 RA-1 

DC/DC Converter for 15830S 
70cm Transceiver 
Compact Mobile Speaker 
Auto pitch Up-Down microphone 
2m All Mode Transceiver 25W 
External Speaker 
AC Adaptor for memory back up 
70cm All Mode Transceiver 
DC Power Supply 
2kW HF Linear Amplifier 

Digital World Clock 
Phone Patch 
Antenna 

15.00 
25.50 
16.00 
32.00 
11.00 
12.00 
3.90 

52.00 
279.00 
15.75 
41.50 

435.00 
34.00 

6.43 
429.00 
59.00 

929.00 

65.00 
50.00 
8.00 

ROTATORS . . we only stock the best . . . buy RELIABILITY . . . buy EMOTO 

e 
... WE ARE THE SOLE UK DISTRIBUTORS , 

EMOTO 105TSX For light HF and large VHF arrays 

EMOTO 105PSX Pre-set controller 

EMOTO 502SAX For heavier HF beams plus VHF/UHF 

EMOTO 1102MXX The really big one for large HF monobanders 

EMOTO 1103MXX As 1102MXX but greater turning power 

EMOTO 1102MSAX Circular dial 

EMOTO 1103SAX Circular dial 

MB-300 Rotary bearing 

450 Flexible mount for 103' 

451 Flexible mount for 1102/3 

£131.10 

£46.00 

£181.70 

£251.65 

£257.50 

£3313.10 

£343.85 

£19.55 

£5.32 

£12.65 

VHF ROTATOR 

only £39.95 Now! 

ask for Cat. No. 1145 

Penetrate the four corners of the earth with the 

DX "PENETRATOR" 
HERE'S THE SPECIFICATION ... 
* 3 elements on each band * Broadband operation 
* heavy duty 2kW rated * Stainless steel hardware 
* Gain up to 8dB * SWR less than 1.3:1 

HERE'S WHAT THE CUSTOMERS SAY! 
1. VK7NOW "I have recently installed a DX 33 bears and I would like to advise you that t am extremely 

satisfied with it. It certainly outperforms the THIJNR which I previously used and also the VSWR is 

lower" 

2. G3AAE "This letter is to tell you how pleased I am with the DX 33 antenna. On unpacking the DX 

334 was immediately impressed with the quality of the hardware, and in operation it is Just as 

impressive. I have used it on all three bands and have been obtaining excellent reports from DX 

stations all over the world. I have conducted tests with other stations and these show the electrical 

figures included in the DX 33 specification are fully met in practice. 
Congratulations on a very fine product." 

DX 33 

3 Element 

3 Bands 

NOW IN USE 
FROM VK7 to VE7! 
PRICES (INC. CARR. & VAT) 

ANTENNAS 
Cat No. 
WESTERN ANTEPWAS (Carnage weld) 
1075 DX-7/2 7MHz 2 ele ̀fag, Gamma matched 20 boom 
1076 DX-7/3 7MHz 2 ele Vagi Gamma matched 40 boom 
1077 DX-51 Rotary dipole for 28 24 21 18 & 14MHz 
1080 DX-6V 10 80m Multi and Vertical plus 30m 
1081 DX-31 Dipole 10/15/20m 2Kw pep 
1082 DX-32 2 elementb 10/15/20m 2kw pep 
1083 DX-33 3 element 10/15/20m 2Kw pop 
1084 DX-34 1 element 10/15/20m 2Kw pep 
1085 DX-31/32 Conversion kit 
1086 DX-32/33 Conversion kit 
1087 DX-33/44 Conversion kit 
1089 DX-103 3 element 10m Vagi 

1090 DX-105 5 element 10m Vagi 
1093 DX-4k Converts DX 31/2/3/4 to 40m dipole 
1091 DX-27/1 Rotary dipole for 22MHz C B 
1095 DX-27/3 3 ele B for 27MHz Gamma matched 
1096 DX-21/0 2 ele quad 2 10 15 & 201e 
IOW DX-26/0 2 ele quad 2 10 15 16 & 20m 

Prim 

247.25 
364.55 
93.15 

102.35 
83.95 

128.80 
188.60 
264.50 
51.75 
65.15 
78.20 
93.15 

117.30 
71.30 
13.22 
37.95 

205.85 
230.00 

VISA TELEPHONE ORDERS TAKEN ON BARCLAYCARD/ACCESS 
FAIRFIELD ESTATE, LOUTH, LINCS LN11 OJH 

Wuhan Electronic/ (UK) ltd Tel: Louth (0507) 604955. Telex: 56121 WEST G 

OPEN HOURS: 09.00-12.00; 13.00-17.00 Mon/Fri; SATURDAYS BY APPOINTMENT 
Goods ex-stock supplied by return. Prices ruling are those at date of despatch. 

Agent 

Northern Ireland 
Tom Greer G14TGR 
Norma Greer G14TBP 
Tel. Drumbo (023 126) 645 
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YAESU FT209R & FT209RH 

TWO METRE HANDHELDS 
Since first writing for Amateur Radio I 

have reviewed many different models of 
walkie-talkie, the latest review being 
fairly recent, and I did not really intend to 
review yet another model so soon. 
However the new Yaesu FT209 is so very 
good in most parameters that I felt it was 
important to give this review consider-
able priority as it is now my own personal 
choice for the 2m band. 
Although it resembles the earlier 

FT208, it also has more than a passing 
resemblance to the I com ICO2E, having 
very similar facilities. It incorporates just 
FM and can be switched to operate in 12.5 
or 25KHz steps. 

Front panel 
Looking first at the front panel, the top 

part incorporates the speaker micro-
phone and underneath it the liquid 
crystal display which indicates fre-
quency, repeater minus or plus shift if 
selected, 'save' mode in use, and 
whether the unit is on air or has found a 
channel in use. Also under this panel is a 
crude S-meter which, at least, indicates 
the presence of a signal! 

In the centre of the front panel is a 5 x 4 
matrix of push buttons, most of which 
have dual functions. A frequency can be 
entered by pressing 4 or 5, followed by 
two more figures and then the 'd' key, 
which then causes the rig to go to the 
closest preferred channel. 

If a 'function' button is pressed first, 
the 1 to 0 keys select alternative facilities 
as follows; 1 is repeater minus shift on Tx, 
2 is return to simplex, 3 is repeater plus 
shift, 4 is 'save time', 5 is tone squelch 
(not used in UK), 6 is tone squelch 
frequency (not used in UK), 7 is 'save' 
mode on, 8 is tone squelch encoder 
activate (not used in UK), 9 is beep on,* is 
'save' off, 0 is tone squelch off and, 
finally, hash is beep off. 
A tone squelch unit is an optional extra 

which could be useful for special 
purposes, in which case the appropriate 
buttons would be activated. Additional 
buttons provide single down and up 
steps or scanning, memory store, mem-
ory recall (ten memories included), 
reverse repeater Tx and Rx on/off, clear 
error, and the function select and 
frequency enter buttons. 

All these latter buttons have second 
functions, including the provision of 
separate Tx and Ax frequencies, chan-
ging the basic repeater shifts to non-
standard ones and back again, memory 
scan skip (this allows any combination of 
memories to be skipped during memory 
scan), clear, and step size in scanning 
mode. 

Priority operation is provided by call-
ing up any memory as the priority 
channel, changing to dial mode by 

pressing 'd' and then pressing hash; a 'p' 
letter being displayed to show priority 
operation, which allows the memory 
channel to be checked every three 
seconds or so. 

Finally, there is one particular function 
above almost all others which I must 
applaud, and that is the star function 
which allows immediate access of mem-
ory 0 into the dial mode. This is 
absolutely superb, for whatever the 
frequency remembered as last used by 
the rig, a predetermined calling fre-
quency immediately comes up on 
depressing 'star'. This will be most useful 
for Raynet use. 
Below the matrix pad are three slide 

switches selecting meter signal 
strength/power out or battery condition, 
scan for clear, busy or manual selector, 
and keyboard lock on/off. Several bat-
tery packs are available which slide on 
sideways along the bottom, a catch on 
the left side provided to lock them in. 
The underneath of the rig to which the 

battery makes contact includes a 
12.5/25KHz step switch which has to be 
activated by pushing a very thin 
screwdriver or pointer into it to change 
step. On the left side of the rig is a normal 
PTT spring-loaded switch and above it a 
1750Hz toneburst button. On the right is 
another push switch which allows back 
lighting of the LCD display and S-meter. 
The top panel is extremely well laid out 

and includes a firmly mounted 50ohm 
BNC socket for use either with a rubber 
duck or a 1/4 wave whip, or connection with 
coaxial cable for other antennae. An 
easy to use push button selects high or 
low transmit power, whilst the on/off 
switch is incorporated into the Ax gain 

11111 

control, a variable squelch control 
complementing this. 
Two more push buttons select vox 

on/off and vox sensitivity. A 3.5mm jack 
socket is provided for headphone con-
nection, whilst a 2.5mm jack can be used 
for an external microphone. Yaesu can 
supply an optional single earpiece 
headset with attached boom microphone 
(£14.50 incl VAT), type YH-2 which worked 
extremely well with the FT209, vox 
operation working superbly and partic-
ularly useful for mobile 'no hands 
operation', etc. This headset is very well 
made with acceptable microphone 
sound quality. Vox does not work unless 
an external mic is in use. 
On the back of the unit is an effective 

belt clip and also a small hole which 
provides access to a microprocessor 
reset switch, which clears all the memor-
ies and allows one to restart if the 
microprocessor has been corrupted. 

Accessories 
The set is supplied with a rubber duck 

antenna, a holding strap and a carrying 
pouch. There are two different models 
available: the FT209R (£239 incl VAT, 
rubber duck and case) being the normal 
version supplied with an FNB3 nicad 
battery pack giving 10.8V dc nominal; and 
the FT209RH, the high power model (£259 
incl VAT, rubber duck and case), sup-
plied with an FNB4 pack giving a nominal 
12V dc. 
The battery packs are interchange-

able, although the rigs themselves are 
different. The PA stage for the FT209RH, 
for example, gives 6W output off the 
supplied battery! An alternative battery 
case is available which can take six AA 
type cells, giving around 9V for lower 
power operation off dry batteries. 
Three chargers are available: the NC15 

(49.95 incl VAT) being a quick charger/dc 
adaptor (this will charge both Nicad 
packs); the NC9C (£9.20 incl VAT) which 
is a compact, slower charger for the 
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FNB3; and the NC18C (£9.20 incl VAT) for 
the FNB4 Nicad packs. A dc car adaptor 
charger type PA3 supplies both trickle 
charge and external dc operation. 
Underneath each battery are two holes 

for working the rig off external dc volts, 
and for trickle charge connections. Four 
separate indented lugs are provided for 
charging the battery from the NC15 fast 
charger. Up to 15V de operation is 
permissible by interconnecting external 
dc volts into the appropriate socket, 
higher voltages permitting higher output 
powers, of course. 

Subjective trials 
I have used both rigs for some time on 

their rubber duck antennae, on a 1/4 wave 
flexi-whip and on an outside antenna, my 
normal 2m 8/8. I have no doubt that the 
FT209RH is easily my top recommenda-
tion for a 2m handheld, for it has all the 
benefits of almost any other rig that I 
have ever used as a handheld in one box, 
with additional facilities as well. 
I liked the ICO2E, but its mysterious 

logic boobs upset me sufficiently to give 
it only a lukewarm review. The FT209, 
however, allows repeater shifts to be 
inserted into any memory without aggro, 
and if repeater shift is selected in dial 
mode it is retained whilst going up and 
down until it is cancelled, if one wants to 
hunt repeaters. 
Perhaps the most amazing facility is 

the 'save' mode which permits the rig to 
fall asleep for between 300mS and 3S, the 
time being determined by pressing a 
number button followed by 'save T', and 
then awakened again for 300mS in order 
to monitor a chosen squelched channel. 
In the save mode, whilst dormant, the rig 
is taking only a minute current, for only 
the microprocessor is alive as far as the 
timing mechanism section is concerned, 
and the LCD still shows the frequency. A 
'save' sign also appears to show the 
periods when the rig is dormant. 

In this way a frequency can be 
monitored all day long and the rig will 
only come alive if someone comes on the 
frequency and the current then 
increases to normal. Save mode is 
resumed when the carrier ceases. 
The FT209R (the lower power version) 

seemed to have an Rx frequency error, 
for I could still hear a strong station 

breaking through when selecting an 
adjacent 12.5KHz channel, but this fault 
is not present on the RH version 
supplied. 
The Rx sensitivity was not fantastic, but 

acceptable, and on my 8/8 antenna there 
was slight RFIM if strong signals were 
present on the band. 
Both transmitted and received audio 

were well above average in quality. 
There was sufficient audio power from 
the speaker for normal use, but insuffi-
cient for use in the car if there was high 
ambient noise. 

All the facilities were extremely easy 
to use and the rig was clearly designed 
for the best possible ergonomics. I was 
very pleased to see that Yaesu 
accommodated 12.5KHz spacing, other 
versions being available to special order 
for 5 and 10KHz spacing if required. It 
was most useful to be able to listen on 
repeater output by depressing just one 
button, resetting the rig to normal by 
depressing it again . 
The UK versions cannot receive or 

transmit out of band, even when an 
inappropriate repeater shift is selected. 
The rig has its own way of letting you 
know that you are making an error by 
giving beeps, with a flashing error sign 
appearing on the display. 

High/low power 
The unit is certainly not too heavy and 

the belt clip holds it quite securely. It was 
useful to have the high/low power 
switch, for low power operation is 
perfectly adequate for most (DSOs. Many 
handhelds will not operate directly from 
a 13V car dc system, and the ability of the 
209 to do so is yet another plus point. 
The RH version, which gives 6W output 

from its battery, is just about the highest 
power I would like to see on an FM 
handheld rig, and Yaesu have clearly 
thought out the excessive walkie-talkie 
power problem very carefully. Higher 
powers are somewhat dangerous if a 
rubber duck delivering much more 
power is held close to the head. 
The convenience of inserting fre-

quency with only four button pushes is 
fine, and I liked the up and down step 
buttons, which were so easy to use. 
I took the 209RH version on holiday 

with me to GM at the beginning of 

September and it performed admirably 
under all circumstances. Even from hotel 
bedrooms I was able to make contacts 
relatively easily that might have been 
missed with lower power. When walking 
with it in the 'save' mode in Loch Garten 
Woods it opened up beautifully when I 
was called by my friend GM4LPG. 
I had enormous fun working through 

GB3BI, the Black Isle repeater near 
Inverness, from the ski lift! 
I have no doubt that the 209 is the 

easiest to use handheld that I have yet 
enjoyed! Charging up with the high 
speed charger was so quick and effec-
tive that I never ran out of battery power, 
but I must admit that I did not waffle too 
much! 

Yaesu FT209RH FM received audio response 
(750uS pre-emphasis) 

ILO 

Laboratory tests 
We took measurements on two sepa-

rate units supplied from different 
sources and it was extremely interesting 
to note that there were some variations. 
Please note that in the tables the main 
results are shown for the FT209RH (high 
power), with results for the FT209R (low 
power) bracketed where applicable. 
The results discussed here are for the 

RH version, unless otherwise specified. 
The RF input sensitivity was fairly good, 
but the Icom competition was better by 
2dB. However, the 209R was 1dB worse 
than the RH when tested off channel for 
its best result, and on channel it was 
actually 3dB worse, as the internal 
crystal alignment caused the rig to be 
around 1.3KHz off channel. This problem 
affected the apparent sensitivity on 
channel, which can be seen on the table 
as only fair. 
The IF selectivity was checked with 

two methods, and the white noise 
method showed the selectivity to be very 
good, even at 12.5KHz spacing. The 
FT209R had a very lopsided selectivity 
due to its crystal alignment problem, with 
considerable audible breakthrough from 
one adjacent channel, whilst the other 
side was excellent. The signal strength 
meter has a scale of 1 to 10, and between 
1 and 9 the difference was only 18dB 
(16dB on the 209R), thus giving around 
2dB per S point, which is extremely 
mean! 
The RF intermodulation performance 

of the front end and mixer was not good, 
but no worse than most of the alterna-
tives and, unfortunately, this is to be 
expected from a handi-talkie. Synthe-
siser noise, though, seemed to be at a 
fairly low level. 
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The distortion in the discriminator and 

audio output amplifier measured very 
well on the RH model, but the R version 
gave twice as much distortion, again due 
to the received frequency offset error. 
800mW of maximum audio power should 
be quite sufficient, and is higher than 
that of some alternatives. 
Capture ratio measured well and the 

rig effectively limited at well below the 
12dB sinad point, which is good. The 
squelch operated well and no problem 
was noted. 
We checked the received audio 

response from RF input to the external 
speaker output socket using a 750gS pre-
emphasised signal, and the response 
chart shows this is almost ideal up to 
3KHz, although the response did not fall 
off anywhere near fast enough above this 
frequency. However, I don't think this 
really matters too much on a handi-
talkie. 
This excessive audio bandwidth, 

however, may have contributed to the 
below average 12dB sinad sensitivity 
point. A very good transmission actually 
sounds superb on this little rig when 
received. 
We noted quite a lot of quieting at the 

12dB sinad sensitivity point, showing the 
effect of the IF selectivity on distortion of 
very low level signals. The ultimate 
signal-to-noise capability of the rig on a 
strong signal was most praiseworthy, 
showing virtually no synthesiser whine 
breakthrough. 

Astonishing 
The transmitter section measured very 

well indeed, a frequency error of -420Hz 
being perfectly tolerable. An astonishing 
6W power output was noticed when 
operated with the 12V battery, which 
actually increased to nearly 7W on 13.8V 
dc external. This would be more than 
enough to feed a high power PA which 
would give around 90W output (eg the 
Microwave Modules' 10/100W model). 
No spurii were noted at all above the 

noise level of the analyser, either close 
in, or far out, from the transmitted 
frequency, and RF harmonics were 
below -60dB on both models. Repeater 
shift accuracy was excellent, and the 
tone burst deviation and frequency were 
well optimised. 
The average speech deviation peaked 

just below 5KHz, but when provoked 
under extreme conditions was only 1dB 
higher, which shows excellent limiting. 
We tried a frequency drift check, varying 
the external dc volts from 10 up to 13.8, 
and this resulted in less than a 10Hz 
frequency change over a period of a 
minute or so; the R. version drifting no 
more than 20Hz. 
The maximum current drawn was 

around 900mA on high power, which fell 
to 390mA on low power, which is 
reasonable as low power was much 
higher than average at around 0.75W. 
Unless you are an awful waffler, the save 
facility will reduce current consumption 
so much under average use that the 
batteries should last for at least a day's 

normal use for Raynet purposes. 
The Nicads for the RH version have a 

claimed capacity of 500mA hours, which 
allows for half an hour of continuous 
waffle etc, etc! Note the remarkably low 
current consumption of 7.5mA whilst in 
the save mode, increasing to 38mA for 
10% of the time. 

Conclusions 
The 209RH is just marginally heavier 

than the 209R, whilst the FNB4 is also 
heavier than the FNB3. The two rigs are 
the same size, but the FNB4 battery is 
about 2cm longer than the FNB3. The 
only slightly disappointing parameter is 
RF input sensitivity, but this is certainly 
not poor, although it is bettered, for 
example, by the ICO2E. In practice, the 
difference would be only slightly notice-
able on even weak signals, and it would 

only be an extremely weak signal which 
would show up differences. 
I admire both versions very much 

indeed, and very strongly recommend 
both, although I am concerned about the 
slight receiver misalignment of the 
FT209R sample. 
I very much enjoyed using the rig, and 

what more can I say other than that I will 
probably be purchasing one myself. I 
would like to thank SMC for loaning the 
FT209RH and Amcomm for loaning 
FT209R, both companies supplying 
various accessories. Yaesu certainly 
have a winner, and I expect this rig to 
become extremely popular. 
I would also like to thank my colleague 

Jonathan Honeyball for helping with all 
the tests. Yes, I think the RH, in 
particular, is the Rolls Royce of hand-
helds and will be difficult to beat. 

YAESU FT209RH (R) - LABORATORY RESULTS 
Sensitivity for 12dB sinad (1KHz modulation, 3KHz deviation) 
144.025MHz 
144.95MHz 
145.975MHz 

Selectivity 
blank carriers off channel to degrade sinad by 3OB (ref 12dB sinad) 
-t-/-12KHz spacing 
</-25KHz spacing 

122dBm (0.18V( (13,-119 5dBm) 
-122dBrn )0.18V( (R -119 5cIBm) 
-122dBm (0.18mV) (R -120dBm) 

Selectivity second method 
carrier off channel modulated with filtered white noise (ref 12dB sinad) 
/-12.5KHz spacing 

0/-25KHz spacing 

RFIM performance 
carriers off channel for 12013 sinad product (ref 12dB sinad) 
50/100KHz spacing 
100/200KHz spacing 

Calculated RF intercept point 

S Meter RF levels required for the following readings 
Si 
53 
S5 
S7 
S9 

Capture ratio 

Audio quieting at 12dB sinad 
3dB limiting point 

Maximum audio output (10% THD into 8ohms) 

Audio distortion 125mW into 8ohms) 
1KHz deviation 
3KHz deviation 

Best obtainable signal/noise ratio (approached at -77dBm (X6,V) into rig) 

Current drawn on Rn, normal squelch on, 38mA, save on current 

Current drawn unsquelched noise with vol at min 

Transmitter Illierunernerds 
Max RF output power at stated external dc volts 
FT209RH 13.8V 69W 144.5-145.8MHz 
FT209R 10.8V 3W 

RF output power from internal battery high/low 
F7209RH 
FT209R 

Carrier frequency accuracy 

51/42dB (R <57/17dB) 

73/67dB (R 72/66dB) 

30/20dB (R 34/6dB) 
74/69(113 (R. 71/64dB) 

67dB (R 64dB) 
67dB (R 65dB) 

-21 5dBm (R -23dBm) 

-110dBm (0.7V) 
-102dBm (1.6V) 
-98dBm (3µV) 
-95dBm (4o.rV) 
-92dBm (5.5µV) 

4 5dB 

16.5r1B (13 17dB) 
-126.5dBm (R: -125dBm) 

08W 

0.95% (R. 0.9%) 
1.3% (R, 2.5%) 

61d13 (R:80c1B) 

7.5mA 

513mA 

6 1/0 75W 
3.8/0.35W 

-420Hz (R -22Hz) 

Tx frequency drift over 1 minute max within 10Hz dc volts varied from 10 to 13.8 

Harmonic output ref fundamental 2nd/3rd 
FT209RH 
FT209R 

Normal/max provoked deviation 

Tone burst deviation 

Repeater shift accuracy 
Spurn. 

Tx current, high/low power at rated external voltage 
FT209RH 
FT209R 

Weights 
rig excluding battery 
Nicads. 

-62/<-70dB 
<-60/-80dB 

5/5.5KHz 

4KHz 

within 10Hz 
<-70dB 

910/390mA, 
630/250mA 

335gm (R 300gm) 
FNB4 235gm (R FNB3 215gm) 
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11(471,100w el 471 
ICOM can introduce you to a whole new world via the world 

communications satellite OSCAR. Did you know that by making simple 

modifications, you can Tx to OSCAR on the 430-440MHz IC-471 and Rx on the 2m. IC-271. 
Once these modifications have been made you can track the VFO's of the Rx and Tx either normally or reverse. 

This is unique to these ICOM rigs and therefore very useful for OSCAR 10 communications. Digital A.F C. can also be provided 
for UOSAT etc. This will give automatic tracking of the receiver with digital readout of the doppler shift. 

The easy modifications needed to give you this unique communications opportunity are published in the December '84 
issue of OSCAR NEWS. Back issues of OSCAR NEWS can be obtained from AMSAT (UK), LONDON, E12 5E0. 

,75Wr.f. 

BIM ON THE OTHER MIND... 
K-021E 
W04E2(70(3'11) 

The new direct entry microprocessor controlled IC-02E 
is a 2 meter handheld jam packed with excellent features. 

Some of these features include: scanning, 10 
memories, duplex offset storage in memory and odd offsets 
also stored in memory. Internal Lithium battery backup and 
repeater tone are of course included. Keyboard entry is made 
through the 16 button pad allowing easy access to 
frequencies, duplex, memories, memory scan and priority. 

The IC-02E has an LCD readout indicating frequency, 
memory channel, signal strength, transmitter output and 
scanning functions. New HS-10 Headset, with earphone and 
boom microphone, which operates with either of the 
following:- HS 10-SB Switch box with pre-amplifier giving 
biased toggle on, off and continuous transmit. HS 10-SA Voice 
operated switch box, with pre-amplifier, mic gain, vox gain and 
delay. The IC-2E continues to be available. 
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EON PRICES ARE 
DOWN TO FART 

(Please contact us or your local Icom dealer for current prices) 

11(-7511 
The IC-751 could be called the flagship of the ICOM 

range as it features 32 memory channels, full HF receive 
capability, digital speech synthesizer, computer control and 
power-supply options. The 751 is fully compatible with ICOM 
auto units such as the AT-500 and IC-2KL. The IC-751 now 
has a remote push-button frequency selector pad 

Standard features include: a speech processor, 
switchable choice of J-FET pre-amp or 20dB pin diode 
attenuator and two VFO's, marker, 4 variable tuning rates, pass 
band tuning, notch, variable noise blanker, monitor switch, 
direct feed mixer in the front end, full break-in on CW and 
AMTOR compatibility. 

The first IF is 70.045 MHz. Any XIT and RIT adjustment 
is shown on the display. The transmitter features high reliability 
2SC2904 transistors in a low IMD (-32d13(9 100W) full 100% 
duty cycle. For more detailed information on this excellent set, 
please get in touch with us. 

Agent: Gordon G3LEQ, or telephone Knutsford (0565) 4040. 
Please telephone first, anytime between 0900 — 2200 hrs. 

IC-11171E 

, 

For those who like the easy life, the R71E has the option 
of an infra-red remote control unit, making it a very 

sophisticated rig indeed, here are some details. 
100 KHz — 30 MHz all mode (with FM option). 

Quadruple conversion superhet. IF frequencies 70MHz,9MHz 
and 455KHz with continuous bandpass tuning and notch filter. 
Virtually immune from adjacent channel interference with 
100db dynamic range. Adjustable AGO, noise blanker and 
switchable pre-amplifier. Direct keyboard into twin VFO's with 
32 programmable memories. 5 year lithium memory backup 
cell. Memory and band scan with auto-stop. Tuning rates 
10Hz, 50Hz and 1 KHz with 6 digit readout. AC mains 
operation. Auto squelch tape record function. 

OPTIONS:- Synthesized voice readout, infra-red 
remote controller, 12 V DC kit, mobile mounting bracket, two 
OW filters 500 and 250 Hz, FM unit, computer interface, 
headphones. 

You can get what you want just by picking up the telephone. Our mail-order dept. offers you: free, same-day despatch whenever 
possible, instant credit, interest-free H.P., telephone Barclaycard and Access facility and a 24 hour answering service. 

Please note that we now have a new retail branch at 95, Mortimer Street, Heme Bay, Kent. Give it a visit, BCNU. 
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TIME 
STEP ELECTRONICS LTD 

FRO7 OWNERS 
DIGITAL AND 

And you can join them by using our custom designed 
DFC70 digital frequency counter. The DFC70 is 
specifically designed for the FRG7 and gives rock steady 
read out on all bands with 100Hz resolution. Signal 
frequency is computed and displayed unambiguously on a 
state of art LCD display specially made for us in Japan. It 
is not necessary to drill any holes and only one wire has to 
be connected to a well marked test point in the receiver, 

DFC70 Kit £19.95 Built and tested module £24.95 

Will also work with the Lowe SRX30 and Drake SSR/1. 

ARE GOING 

receive sideways 
of art FM detector 
in IF filter and a  

specially 
other receivers or 

a whole new 
be able to follow 
being worked by 

counter, you 
so be sure that 

the FM 42 is the 
when ordering. 

inc.) 

SIDEWAYS 

With our new FM7 adaptor module, you will be able to 
modulation (FM as it is otherwise known). Our superb state 
uses the very latest 3359 chip from Motorola, and has a bu ilt 

variable squelch control for noise free monitoring. Although 
designed with the FRG7 in mind, it will happily work with 
transceivers with a 455kHz IF amplifier. The FM7 will add 
dimension to your listening activities. You will of course 
legal CB contacts but you will also hear the exciting DX 
amateurs on 10 metre FM. Used in conjunction with our DFC7 

can accurately tune to a specific CB or amateur channel and 
you will not miss whatever goes on. 

Kit Price £9.98 Tested Module £14.95 P&P £1.00 (VAT inc.) 
For FM reception on receivers with any IF up to 50mHz, 

answer to all your problems. Please state frequency required 
Klt Pries E14.00 Tested Module £19.00 p&p £1.00 (VAT 

TIMOTHY EDWARDS MIC2 lee irrpHz eme-Anffle 
HEAR IT LIKE YOU NEVER HEARD IT BEFORE 

We are proud to announce that the well known RF consultant Timothy Edwards has given us the exclusive marketing 
rights to his new 2 metre pre-amp. Timothy Edwards RF designs are used by British Telecom amongst others and so you 
can be sure that this pre-amp will perform to perfection. It employs the incomparable BF981 which has a better noise 
figure at 2M than the often used 3SK88. Spec. Size (tiny) 34mm x 9mm x 15mm (same as Mk1) Noise figure 1.0db Gain 
26db Kit Price £4.95 (inc VAT & P&P). 

TRANSISTOR 2 N6456 m301-1 60 z PoutW Pin W Volts Price Not 3SK813 but BF981 Better 2M noise figure -0 6db 01 .40 
1.25 13.8 0.5 (Inc) (inc) ZTX 501 Gen purpose PNP 0.5A. 20 for 01 25 WIC/ BARGAINS 

NEW LCD COUNTERS 
At last a new range of 5 digit LCD counters that will cover up to 200mHz and give 1KHz resolution to 39MHz. Ideal for most 
short wave receivers using common IFs. Similar to the FC177 but cheaper! Supply voltage 5-15V dc. Will operate on 26 
different IF offsets. If this counter range won't do what you want probably nothing will. Works with all of Tony Bailey 
G3WPO designs, ask for conversion data. 

DFC40 0-4MHz £14.95 built DFC41 0-32 MHz £18.50 kit DFC42 0-200MHz £21.95 kit 

1.14A144. OUR ace RF designer Timothy Edwards has done it again! In line 
144MHz RF switched pre amp which needs no mo difica tion to any rig. Just put 

it in the co-ax feed, supply 12V and your deaf rx will have ear ache. Uses the 
BF981 with a total of 4 tuned circuits for the best out of band rejection. The 
relays are 50ohm gas filled with earthed metal cans and are good to over 

800MHz. This was originally designed for British Telecom Satellite Division' 
hence the provision for gold 14GHz SMC connectors. 1dB noise figure and 
18dB gain is guaranteed to improve all standard rigs on 144-146MHz. Will fit in 

standard diecast box (not supplied). Try one in the car under a wing mounted 
aerial and be surprised. LNA144 kit £14.95. Built and tested module £24.95. 

TONE BURST. Probably the smallest crystal 
controlled unit available. 1750Hz ± 0.1Hz. Supply 
5-15V. Will fit in the tiniest of rigs or even 
microphones. 

TBI Kit £6.50 

70cm POWER AMPLIFIER At last a cheap and easy UHF 
power module by TRW the world leaders in RF modules, 
Only 150mW input for a full 15 watt output all the way from 
430 to 440 MHz. Use with an attenuator for your handheld 
or build a simple TV Transmitter with the circuit provided. 
TRW MX15 £12.75 

TOP BAND CONVERTER Listen to the other local 
nets and DX on 160m with any 2m SSB receiver. 
Does not need a large aerial and will comfortably 
out perform most commercial receivers. 

UC160 Kit £9.95 UC160 built and tested £16.50 

2M MONITOR RECEIVER. A superb design featuring 
crystal and ceramic filters coupled with the MC3359 and 
BF981 results in an almost bomb proof monitor. Single 
channel with squelch and 500mW audio amplifier. No coils 
to wind and little alignment required. Uses standard 
crystals from 'PM Electronics'. MON2M Kit £19.95 Built 
and tested module £29.95. For professional use on 
18-200mHz built and tested module £38.50 including 
crystal. 

WHO'S TIMOTHY EDWARDS? He's 32, licenced for 14 years, was a 
senior design engineer at Pye Telecomm and now works full-time 
for Timestep. He's also responsible at Timestep for designing the 
synthesizers and down convertors for British Telecom used on the 
current ECS satellite system. He also specified and uses our new 
Spectrum analiser and signal generators costing over £40.000. 
Now you can see why our amateur modules always work properly 
and have full meaningful specifications.. 

GAS FILLED RF RELAY 
New Japanese 50 ohm low loss gas filled RF relay. Only 0.3dB loss at 430 MHz with 35 watts input. 
Ideal for switching pre-amps and the TRW MX15. BSWR 1.5:1 at 1gHz. 12 volt coil. DR12V £4.75 

All prices include postage and VAT. Send 35p for individual data on any of the above. 
Mail order only. Please allow up to 28 days for delivery. 
TIMESTEP ELECTRONICS LTD. WICKHAMBROOK. NEWMARKET, SUFFOLK. 
TELEPHONE NO 0440 820040 TELEX 817015 TWIST G 

, 

- 
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TWO METRE DX 

attract the interest of a Spanish amateur, 
I thought. 
But fair's fair. Perhaps Juan - sorry, 

one-should QSY off 145.5MHz and leave 
the channel free for other users. So I 
called CO DX on S22 and, sure enough, a 
CT station came back to me. But it was 
Carlos in Porto again and, with all the 
best will in the world, I'd become a little 
tired of working VA square! By now the 
entire mass of simplex and repeater 
input and output channels was occupied 

by Spanish and Portuguese amateurs, 
although I didn't hear one word of 
English from them. 
I did notice, however, that my success-

ful move from SSB to FM had been 
emulated by a number of other stations 
in Yorkshire, but whether any of them 
managed a DX contact - on S20 or 
otherwise - is anyone's guess. Sadly, all 
good things come to an end and, without 
warning, the E-vent died just a few 
moments later. Bring back the Porto-

geese', I was tempted to shout, but I 
didn't dare. 
Friends tell me it's unusual for Spor-

adic-E to be so easily worked on 145M Hz 
FM and that 2.5 watts into Portugal is a 
feat that many amateurs with much 
better equipment never manage to 
achieve. But, regardless of mode and 
method of propagation - tropospheric, 
Sporadic-E, Aurora or, dare I say it, 
bouncing signals off flying picket lines!-
there was little skill attached to my all-
too-brief QS0(s) with CT1BR. It was 
down to Lady Luck. 

Casually! 
But I didn't feel mean three days later 

when I happened, quite casually (!), to 
mention my Iberian DX at a meeting of 
the Goole Radio and Electronics Society 
in Yorkshire. 
One particular (former?) friend, 

G8ERX (Geoff), pointed out that a 
telephone call at the time would have 
been appreciated. I was surprised to 
learn that, in all his dozen years on the 
air, Portugal was one of the countries he 
had not yet contacted. And Geoff, who 
boasts an excellent aerial system and 
power to match, had never experienced 
a Sporadic-E opening, not even on S20. 
I promised faithfully I would ring him 

immediately when the next one occur-
red. But he's probably worked into 
Tunisia and Morocco already! 

CABLE T.V. HEAD END AND REPEATER AMPLIFIERS 

CMILIMEL co 
TCUU UHF-UHF Single channel converter. Gain adjustable -2dB-16dB. Maximum 

output ii-26dBmV. Crystal controlled oscillator. Power requirement 14V 25mA: 
(Quote Channels required). 
As TCUU except UHF to VHF converter. (Quote Channels required). 
As TCUU except VHF to UHF converter. (Quote Channels required). 

TCUV 
TCVU 

»OLE CMANNE1 AUTOMATIC GAM CONTROL AMPURERS 
TAG4863 Gain 48dB, maximum output 63dBmV. Regulator or - 8dB. Power requirement 

14V 210mA. 
TAG4063 Gain 40dB, maximum output 64dBmV. Regulator or - 16dB. Power requirement 

14V 210mA. 

SMILE CHANNEL AMPUFIERI3 
TSS4663 Gain 28-46dB adjustable. Maximum output 6.3dBmV. Power requirement 14V 

170mA. 
TSS3062 Gain 12-30dB. adjustable. Maximum output 62dBmV. Power requirement 14V 

26mA. 

DRIVER AMPURERS 
TS1030FM FM driver amplifier, 10dB Gain. Maximum output 30dBmV. Power requirement 

14V 10mA. 
TS1030B3 Band Ill driver amplifier. 10dB gain. Maximum output 30dBmV. Power 

requirement 14V 10mA. 
TS1030UHF UHF driver amplifier. 10dB gain. Maximum output 39c1BmV. Power requirement 

14V 10mA, 
TS1040S Single channel UHF driver amplifier. 10dB gain. Maximum output 443dBmV. 

Power requirement 14V 10mA. (Quote channel required). 

DOSTRIBUTION AMPLIFIERS 
7E2042 Domestic distribution amplifier. 1 input, 1 output. Gain 20dB. Maximum output 

42dBmV. 
TE1638 Domestic distribution amplifier. 1 input, 2 outputs. Gain 16dB. Maximum output: 

2 at 38d8mV. 
TS2046 40-860MHz. Gain 29dB UHF, 18dB VHF. Maximum output 46dBmV. 
TS2846 40-860MHz. Gain 28dB UHF, 22d8 VHF. Maximum output 46dBmV. 
TS2845 Separate UHF/UHF inputs. Gain 28dB UHF, 22dB VHF. Maximum output 

(16dBmV. 
TS2054 40-860MHZ. Gain 20dB UHF, 18dB VHF. Maximum output 54dBmV. 
TS2060 40-860MHz. Gain 20dB UHF. 18dB VHF. Maximum output 60dBmV. 
TS5565 Gum n 55dB UHF, 55dB VHF, 42dB FM. Maximum output 65dBmV. 

REPEATER AMPUFIERS 
TSC3660 Repeater. Gain 16-36dB UHF, 10-30dB VHF. Maximum output 60dBmV. 
TSC1n65 Repeater. Gain 16-36dB UHF, 10-30dB VHF. Maximum output 6.5dBmV. 
TSC3060 Repeater. Gain 10-30dB VHF. Maximum output 60dBmV. 

QUALITY AT LOW COST 
TAYLOR BROS (OLDHAM) LTD 

LEE STREET, OLDHAM. TEL: 061-652 3221. TELEX 669911 
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SPECIAL 

TEST FEATURE 

KEN WILLIAMS: 

TEST EQUIPMENT FOR 

THE AMATEUR 
For any serious constructor, test 

equipment is essential, for not only must 
he be able to trouble-shoot, he must also 
be able to take quantitative measure-
ments — for how else can he assess 
whether his latest masterpiece is better 
than the equipment it is to replace? How 
does he therefore set about acquiring 
the necessary equipment? 
Professional modern test equipment is 

extremely expensive and it would be 
impossible for any amateur to equip a 
home laboratory with all-new equipment. 
Other avenues of supply must therefore 
be considered. 

Points to consider 
In equipping the home laboratory or 

workshop, several considerations arise: 
1. How much space is available? 
2. What types of measurement are 

required? 
3. What accuracy of measurement is 

required? 
4. How is the available finance to be 

used? 
The first of these is obviously depen-

dent on domestic circumstances. If all 
work has to be done on the kitchen table, 
then bulky or heavy items of equipment 
cannot be considered. If a spare room or 
garden shack is available, more bulky 
items may be purchased and the equip-
ment may be left permanently in place. 
The second consideration is for the 

type of measurements required. A hi-fi 
buff will, in all probability, never have 
need for any frequency above 50KHz but 
will be very interested in low audio level 
measurement. A radio amateur will 
almost certainly find signal generators 
up to 200MHz plus almost essential. Both 
will require basic equipment such as a 
multimeter, an oscilloscope, audio out-
put meter, etc. 
Next to be considered is the measure-

ment accuracy required. Some para-
meters, such as voltage or frequency, 
must be to predetermined standards, for 
it would obviously be undesirable to put 
7 or 8 volts on a 5 volt logic chip. Other 
measurements need only be consistent. 

Typical of these is the output level of a 
signal generator, for in general it is only 
necessary to determine whether a 
receiver has deteriorated since its last 
check, six months previously, or if the 
new receiver is better than the old, and 
by how much. It does not really matter 
whether the switched 1 microvolt output 
level is 0.5 or 1.5 microvolts provided that 
it remains constant over a long period. 
The realisation of which measure-

ments need to be absolute and which are 
sufficient to be relative can lead to 
considerable economies in the home 
workshop. 
The final consideration is, of necessity, 

how is the available finance to be used? 
In this, priorities must be allocated in 
accordance with the intended work. 
However, certain basic items, such as 
multimeters, are common to all. Many 
other common items, such as AF output 
meters, although desirable, are by no 
means essential. An adequate substitute 
can be achieved by using a three or eight 
ohm resistor, as appropriate, as a load 

A COM V.,11 10A 

and measuring the output level with a 
multimeter switched to an ac voltage 
range. 

Analogue or digital? 
The modern tendency is to use a digital 

display meter and furthermore believe 
the indication implicitly. This assump-
tion is unjustified, for digital equipment 
can be as prone to error as analogue. In 
the price range normally considered for 
multimeters by amateurs, 1% accuracy 
would be exceptional. If higher accuracy 
is required, it has to be paid for! As I write 
this, I have on my desk a catalogue of 
professional test equipment and in this, 
any digital multimeter of better than 1% 
accuracy costs in excess of £200. 
Analogue meters are, in general, of 

somewhat lower accuracy — about 2% of 
full scale deflection being normal. 
These, however, have one big advantage. 
In the situation where the indication is 
varying, it is relatively easy to spot the 
trend, whereas with a digital display, this 
would be almost impossible. 

NOVEMBER 1984 please mention AMATEUR RADIO when replying to any advertisement 33 



SPECIAL TEST FEATURE 

A modern AVO 8 stands in front of the original Avometer The interior of the latest model shows the 'ladder' design on the PC shunts which enables 

adjustment of the final valve by cutting the steps' (photo: Thorne-EMI Instruments) 

Let us now cease talking in generali-
ties and look at the types of instruments 
available for different purposes. 

The multimeter 
The multimeter is the most essential 

piece of equipment in the home work-
shop or amateur shack. It will certainly 
see more use than any other piece of test 
equipment, for its inherent versatility 
ensures that it will be 'first choice' for 
almost every purpose. In consequence it 
must be easy to operate, reasonably 
accurate and mechanically and elec-
trically rugged. 
Many inexpensive multimeters are 

available but for many years the first 
choice of the professional has been the 
AVO Model 8 and its variants. This is an 
analogue instrument which fully meets 
the above mentioned criteria and gives a 
good service life also (the author has had 
his since 1953). 
These are expensive (about £150) but 

they are available on the secondhand 
market at about a third of that price. Also 
available secondhand is the Model 7 
which is very similar in appearance but 
has a much lower input impedance and 
consequently imposes quite a heavy load 
on high impedance circuits. 
To understand the effect which the 

input impedance of a multimeter can 
have, consider the measurement of the 
voltage across a device taking a constant 
lmA fed from a 12 volt supply via a 
6.8Kohm resistive load. In this circuit 
6.8 volts will be dropped across the load, 
leaving 5.2 volts across the device. An 
AVO 8 would be switched to the 10 volt 
range for which the input impedance is 
200,000ohms. This would effectively be 
parallel with the device whose impe-
dance would be just over 5,000ohms, and 
in consequence the meter would read 
about 0.17 volts below the correct figure. 

An AVO 7, however, has an input 
impedance of only 5000ohms and in 
consequence would load the circuit so 
heavily that it would only indicate about 
3 volts. 
The indication of any mechanical (as 

opposed to electronic) meter is ener-
gised by the circuit being measured. 
Consequently, the more sensitive the 
movement of the meter, the less power it 
will draw from the circuit under test. The 
AVO 8 uses a 37.5 microamp full scale 
deflection meter which is shunted to 
50 microamps. On the 10 volt range, it will 
require a series resistor of 200,000ohms. 
The meter is therefore said to be 
20,000ohms per volt. The AVO 7, on the 
other hand, was designed for electrical 
rather than electronic technicians and 
has a 1mA movement which is shunted to 
2mA giving 500mA per volt. 

Alternative 
If the price of the AVO 8 is prohibitive, 

another meter well worth consideration 
is the AVO ATR (Analogue Toolbox 
Range), which is about the cost of a 
secondhand AVO 8. These have a 
relatively high impedance and, as their 
name implies, are extremely rugged. 

In general, however, any meter of 
10,000ohms per volt or more, which is of 
reasonable quality, should prove per-
fectly satisfactory. 
Through this discussion I have not 

mentioned digital meters. Suitable 
instruments can be purchased, but to 
obtain an instrument with similarly 
rugged qualities and of equivalent 
quality to those which I have mentioned, 
the cost will be high. In setting up a 
workshop, it would probably be advan-
tageous to purchase a quality, lower cost 
analogue meter and use the money 
saved on other equipment. When finance 
permits, a second instrument, analogue 

or digital, can be purchased for it is often 
extremely convenient to be able to take 
simultaneous measurements. 

OsCIIIOSCOpes 
In the past, many people have con-

sidered an oscilloscope to be a luxury, 
but really it is a most basic piece of test 
equipment, for it is the only means by 

The AVO 1001 ATR 
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which it is possible to actually see what is 
happening. With any other instrument it 
is only possible to deduce this from the 
indications given. 
As an example of this, the author well 

remembers constructing an audio ampli-
fier some years ago which just would not 
produce the expected power output. 
After many hours of investigation, an 
oscilloscope was borrowed — and the 
problem was immediately identified as a 
28KHz spurious oscillation. 

Buy new 
In general, I would suggest that if 

possible, a new oscilloscope should be 
purchased. Although it is possible to 
obtain a much more comprehensive 
secondhand instrument, it is an 
unfortunate fact of life that many of these 
are almost impossible to maintain 
because many components, such as EHT 
transformers, were manufactured speci-
fically for one or two models and are no 
longer in production. Furthermore, by 
the time that prices drop to amateur 
levels, they have long passed their useful 
service life. 
Within the price range of £150 to £00 

there is a wide choice of excellent 
oscilloscopes. In general with these you 
get what you pay for, but nevertheless 
there are a few points which should be 
considered. 
The first of these is the size of the 

screen. As a personal preference, the 
author would always opt for the largest 
possible screen size, even at the 
expense of other features. Others may 
disagree, but measurements taken on a 
screen the size of a postage stamp are 
hardly likely to be accurate. 

Bandwidth 
The second consideration is the 

quoted bandwidth of the instrument. 
Many people believe that this is the 
highest frequency at which it can be 

used. This is not so. The frequency 
quoted is that at which the gain of the 
amplifiers is 3dB less than at low 
frequencies. It should be quite possible 
to view a 30MHz waveform on a 20MHz 
oscilloscope but, of course, the gain will 
be less. 

Thirdly, should a single or dual beam 
oscilloscope be purchased? Although, 
wherever possible, the author would 
choose a dual beam instrument, much 
useful work may be done with a single 
beam and if, at a later date, dual beams 
are necessary, a beam splitter can be 
purchased or constructed. 

RF signal generators 
New RF signal generators of adequate 

quality for quantitative work are all very 
expensive. These, almost certainly, will 
have to be purchased secondhand, and it 
is therefore necessary to consider what 
is required of these instruments. 
A signal generator is not a frequency 

meter, so absolute frequency calibration 
is not essential, although it should be 

within reasonable limits. The most 
important features of a signal generator 
are stability and the quality of the output 
attenuator. It is the latter which dif-
ferentiates between the laboratory stan-
dard and servicemens' quality equip-
ment. 
The attenuator of the latter will almost 

certainly be a simple potentiometer, 
whilst a standard instrument will have 
means by which the output can be 
adjusted accurately in 1dB steps. In 
addition, the better quality instruments 
will have automatic or manual set level' 
controls. Although servicemens' instru-
ments are adequate for simple tasks 
such as alignments, the higher quality 
instrument is essential for serious 
quantitative work. 
To cover the spectrum from LF to VHF, 

two or more generators will usually be 
necessary, but if the station interest is 
HF or VHF only, one generator may well 
suffice. 

Surplus 
The most common generators avail-

able on the surplus' market are manu-
factured by Marconi, all of which have 
proved extremely dependable. 
For LF and HF measurements, the 

TF144 series instruments cannot be 
bettered. They are rugged, stable and 
accurate, the only disadvantage being 
their size and weight, which is consider-
able. They were the industry standard 
generator for many years and can still 
give a good account of themselves. The 
calibrated frequency range is 85KHz to 
25MHz, but in practice the upper fre-
quency limit is beyond 30MFiz so in 
effect, the complete HF range is 
covered. 
TF144 series equipment can be 

obtained at quite reasonable prices and 
before purchase the only necessary 
checks are: that the instrument has not 
been modified, that the output and 
modulation levels are sufficiently high to 
reach the SET point on the meter, and 
that the attenuator is operative and not 
noisy. 
At VHF similar considerations apply. 

The lower frequency limit of many VHF 

The author's TF144G, still going strong from LF to 10m 
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THE THANDAR RANGE OF 

TEST INSTRUMENTS 
A wide range of high performance 
instruments that puts professional 
test capability on your bench. 

GENERATORS 
TG101 - Function generator. 002Hz to 
200kHz; sine, square. triangle; 600 n 
output; variable DC offset, external 
sweep, TTL output. 
TG102 - Function generator; 0.2Hz to 
2MHz, sine, square, triangle; 50 S2 
output. variable DC offset. external 
sweep. TTL output 
TG105 - Pulse generator; 5Hz to 
5MHz. free-run. gated or triggered: 
square wave and complement; sync 
output: TTL output 

THERMOMETERS 
TH301 - Hand-held; -50°C to 750°C: 
1° resolution. K-type thermocouple 
connector 
TH302 - Hand-held. -40°C to 1100°C 
and -40°F to +2000°F, 0.1° and 1° 
resolution, K-type thermocouple 
connector 

OSCILLOSCOPE 
SC110A - Bench portable. 10MHz, 
sensitivity 10mV/div; timebase 01p 
secs/div to 0.5 secs div. in 21 ranges 

MULTIMETERS 
TM351 - Bench portable; 31/2  digi 
LCD: 0.1% basic accuracy; 29 ranges. 
battery life > 2000 hours. 
TM355 - Bench portable; 31/2 digit 
LED. 0.25% basic accuracy; 29 ranges: 
battery or mains. 
TM356 - Bench portable; 31/2  digit 
LCD: 0.25% basic accuracy; 29 ranges: 
battery life > 3000 hours. 
TM354 - Hand-held; 31/2  digit LCD. 
0 75% basic accuracy; 14 ranges. 
battery life > 2000 hours. 
TM451 - Bench portable. 41/2  digit 
LCD: 003% basic accuracy: auto or 
manual ranging; sample hold and 
continuity buzzer 
COUNTERS 
PFM200A -- Hand-held; 8 digit LED. 
20Hz to 200MHz; 0.1Hz resolution. 
10mV sensitivity. 
TF040 - Bench portable, 8 digit LCD. 
10Hz to 40MHz; frequency. totalize and 
reset; 1Hz resolution. 
TF200 - Bench portable; 8 digit LCD: 
10Hz to 200M Hz. frequency, time 
average period. totalize and reset; 
external clock facility, 1ppm resolution. 
TP600 - 600MHz prescaler 
TP1000 - 1000MHz prescaler 

thandar 
ELECTRONICS LIMITED 

LOGIC ANALYSERS 
TA2080 - 8 channels. 20MHz, timing 
and state. 252 byte data and reference 
memories 23 bit triggering with trigger 
delay by eventsendior clocks Compare 
and search facilities Composite video 
Output. Microprocessor disassembly 
(Z80. 6800 and 6502) and RS232 
option 
TA2160 - 16 channels. 20MHz timing 
and state 252 word data and reference 
memories Can be configured as two 
independent or linked 8 channel 
analysers with separate clocks and 
independently set parameters. 34 bit 
triggering on two levels with trigger 
delay by events and/or clocks Powerful 
compare and search facilities RS232 
interface, composite video output. 
Microprocessor disassembler options 
for Z80 8085. 6809 and 6502 
TA232P - Serial data (RS232) pod for 
TA2080/TA2160 

For further information contact - 

Thandar Electronics Limited 
London Road. St Ives. Huntingdon 
Cambridgeshire PE17 4HJ. England 
Telephone (0480) 64646 Telex 32250 Test 

THE LOGICAL CHOICE  
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generators is 5 or 10MHz, which will 
therefore often cover the IF of VHF 
receivers and obviate the need for a 
second instrument. 

Frequency meters 
This is one of the few instruments for 

which high accuracy is required. 
In general, there are two types of 

frequency meter available: the digital 
frequency meter and the crystal het-
rodyne wavemeter. I would suggest that 
within the amateur radio environment, 
both have their place, for whilst the 
digital meter is easy to use and has high 
accuracy, it is incapable of measuring 
the frequency of a weak incoming signal. 
The older crystal hetrodyne wavemeter, 
despite being less convenient to use, 
achieves this without difficulty. 
Should you require only to measure 

locally generated signals, then the DFM 
is more than sufficient. Perfectly adequ-
ate instruments of this type can be 
purchased for under £100. 
Should it be felt that a crystal 

hetrodyne wavemeter is needed then it 
may be constructed or purchased 'sur-
plus'. The 'daddy of them all' is the BC221 
but the British 'Class D' is adequate if 
less versatile. 
An even cheaper alternative is to use a 

crystal calibrator in conjunction with a 
receiver. This can be readily constructed 
using a 100KHz or 1MHz crystal oscillator 
driving a series of dividers. The accuracy 
of the crystal can be checked by 
comparing a harmonic with a standard 
frequency transmission such as WWV or 
MSF. 

Audio frequency oscillators 
Although akin to RF signal generators, 

the requirements are not nearly so 
stringent. Provided that the waveform is 
good and the calibration reasonably 
accurate, they will perform their 
required task. Should the instrument not 
possess an output level meter and an 
accurate attenuator, a multimeter can be 
used to monitor the level, and an 
attenuator readily constructed at home. 
AF signal generators can also make an 

interesting project for home construc-
tion and, when complete, can be cali-
brated with a DFM, or by comparison with 
a piano or electronic organ, or by using 
Lissajous figures on an oscilloscope to 
compare with mains frequency. 

AF and RF power meters 
For almost all applications, a dedicated 

AF output power meter is not really 
necessary. For most purposes, such as 
receiver alignment, only a relative 
measurement of power is required and 
this can easily be achieved by using an 
appropriate resistive load and measur-
ing the voltage developed with a multi-
meter. To facilitate this, AVOs and some 
other instruments include a decibel 
scale which may be used in conjunction 
with any ac range. 

If a dedicated output meter is desired, 
it is a simple matter to mount a suitable 
load resistor in a box and measure the 

voltage developed with a rectifier-meter 
circuit. The instrument can be calibrated 
with a multimeter and the internal meter 
scale redrawn to suit. 
Inexpensive RF power meters are 

notoriously inaccurate, especially at 
VHF. The most commonly used instru-
ment in industry is the Bird 'Thru-line' 
but these are very expensive and are 
rarely found on the surplus market. 

Unusable 
The small twin meter VSWR indicators 

costing about £10 to £15, although 
boasting a power scale, are so inaccu-
rate as to be considered unusable in this 
application, although for VSWR 
measurements they are quite accept-
able. 
During recent months, Angus McKen-

zie G3OSS, has published a series of 
reviews of VSWR and RF power meters in 
Amateur Radio and I suggest that 
anyone needing such a meter should 
read these and make their selection 
accordingly. 
The RF dummy load is an essential item 

when testing transmitters. For frequen-
cies up to about 30MHz, these can be 
constructed at home, but at VHF the 
inductive and capacitive elements, 
which are always present, become 
significant and the load presented to the 
transmitter cannot be forecast. For such 
work a suitably rated load should be 
purchased. This, of course, can also be 
used on lower frequencies. 

Standards 
A noticeable feature of almost every 

piece of test equipment used in commer-
cial laboratories and workshops is a 
small label giving the date on which the 
calibration of the equipment was last 
checked. It is recognised that equipment 
will deteriorate and in consequence, 
from time to time is withdrawn from 
service and compared with laboratory 
standard equipment. Often these stan-
dards can be traced back to those at the 
National Physical Laboratory. 
To the amateur, this is not possible, but 

certain measures can be taken to ensure 
consistent results. It is obviously quite 
simple to compare two multimeters — but 
which one is correct? The mains supply 
voltage is one readily available standard, 
but even this may vary by 6%! 
A reasonably inexpensive standard 

may be made up by feeding a constant 
current through a Zener diode. If the 
voltage across the diode can initially be 
measured by a new or recently calibrated 
meter, this can provide a standard 
voltage source for the future. 

It is very difficult to measure RF 
voltage, especially at millivolt levels. 
Direct calibration of signal generators is 
therefore virtually impossible for the 
amateur. If both HF and VHF generators 
are used in the shack, however, it is not 
difficult to ensure that they are consis-
tent, which is more than adequate for 
most purposes. 
The lower frequency limit of most VHF 

generators is well within the upper 
frequency range of HF generators. If 
each is set to the same frequency, the 
relative outputs can be compared on a 
receiver with a signal strength meter. 
Any major discrepancy can be minimised 
by using a different 'SET RF' level on one 
or both of the generators. The result will 
not necessarily be accurate, but they will 
be consistent. 
Using methods such as this, most test 

equipment can be cross compared, an 
exercise which will ensure that reason-
ably consistent results will be obtained 
when making quantitative assessments. 

Never wasted 
From this article it may seem that a vast 

amount of test equipment is necessary; 
however, as with good quality tools, 
money spent on good quality test 
equipment is never wasted. 
By careful buying it should be possible 

to equip a workshop with a comprehen-
sive set of test equipment for less than 
the purchase price of a modern multi-
mode, and from it you will probably learn 
far more! 
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Lascar 
Electronics 

Lascar Electronics Limited, 

Module House, Whiteparish, Salisbury, Wiltshire SP5 2SJ 
Tel Whiteparish (07948) 567 Telex: 477876 

DOT MATRIX DISPLAYS 

The Full Service 

An evaluation system allows use of Dot Matrix System 
without specialised microprocessor knowledge Only a 
+5V DC supply is needed to have a system up and 
running in minutes Evaluation system Eval-1 contains a 
16 character 1 line display a controller module, inter-
connecting cable and a full instruction manual 

the highest quality from £299 Hitachi Oscilloscopes 
the most competitive prices + VAT 

Hitachi Oscilloscopes provide the quality and performance that you'd 

expect from such a famous name, with a newly-extended range that repre-
sents the best value for money as ailable anywhere. 

V-212 20MHz Dual Trace 
(illustrated) 

V-222 20MHz Dual Trace 
V-203F 20MHz Sweep Delay 
V-353F 35MHz Sweep Delay 
V-422 40MHz Dual Trace 
V-650F 60MHz Dual Timebase 

V-209 
V-509 
V-1050F 
V-1100 
V-I34 
VC-60I5 
VC-604I 

20MHz Mini-Portable 
50MHz Mini-Portable 
100MHz Quad Trace 
100MHz DMM/counter 
10MHz Tube Storage 
10MHz Digital Storage 
40MHz Digital Storage 

Prices start at £299 plus vat (model illustrated) including a 2 year warrants. 
We hold the complete range in stock for immediate delivery. 

For colour brochure gising specifications and prices ring (0480) 63570 
Thudby-Rehech, 46 High Street, Solihull, W. Midlands, B9I 3TB 

FREQUENCY COUNTERS 
HIGH PERFORMANCE 
HIGH RELIABILITY 
LOW COST 

The brand new Meteor series of 8-digit Frequency Counters offer the lowest cost professional performance available anywhere. 

• Measureing typically 2Hz 1.2GHz 
* Sensitivity < 50mV at 1GHz 
* Setability 0.5ppm 
* High Accuracy 
* 3 Gate Times 

* Low Pass Filter 
* Battery or Mains 
* Factory Calibrated 
* 1-Year Guarantee 
* 0.5" easy to read LED Display 

NOW AVAILABLE WITH TCXO OPTION 

PRICES (bic adasdonchaner, Pa P and VAT) 
METEOR 100 (1COMHz) £111.55 
METEOR 600 (600MHz) £141.55 
METEOR 1000 (1GHz) £142.05 

• 

Miim1111.••••••• 

Illustrated colour brochure with technical soecification and nrices availahlp on rpnliceet 

M1/12 Designed and 
Manufactured in 
Britain. 

Black* Star 
BLACK STAR LTD, 4 Stephenson Road, St Ives, 
Huntingdon, Cambs, PE17 4WJ, England. 
Tel: (0480) 62440 Telex: 32339 
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JOHN HEYS G3BDQ: 

DIP OSCILLATORS AND 

THEIR MANY USES 
Dip oscillators, also known as grid dip 

oscillators (GDOs) or dip meters, are 
perhaps one of the most useful tools for 
real amateurs. The word real is maybe 
unkind, but it serves to distinguish 
between those who just purchase and 
operate 'black boxes' tacked on to ready-
made antenna systems, and the rest of us 
who actually occasionally do make 
something, however humble or simple 
that item may be. Following hand tools, a 
soldering iron, and a multimeter, the dip 

oscillator comes next in the list of 
essentials for the chap who is or who 
aspires to be more than just a machine 
operator. 
Dip oscillators (D0s) are still called 

GDOs by those of us who were weaned 
on valves before the mid-1960's and the 
term can still be used for a device using a 
FET as its oscillator: the word gate being 
substituted for grid. The dip oscillator 
seems to have been a post-war concept 
and circuits started to appear in the 

The simplest GDO using a 6C4 valve. This is the circuit of G3BDQ's original 
model together with its mains power pack. A similar power pack is suitable 
for most valve GDOs. The Hartley type oscillator needs 'three-terminal' coils 
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amateur journals around 1950. The writer 
was at one time a keen constructor of 
what were then 'state of the art' 
transmitters and receivers, many of 
which appeared in articles published 
between 1953 and 1967. 

Trusty home-brew 
A minimum of test gear and a kitchen 

table construction technique was used. 
Without his trusty home-brew GDO such 
work, which demanded a fairly accurate 
determination of the frequency of many 
tuned circuits to be built and aligned, 
would have been almost impossible. 
Even today this same GDO, which retains 
its original valve, often comes down from 
its shelf in the shack cupboard to help 
determine a resonant frequency, the 
inductance of a coil or perform one of the 
many other functions possible. 
Many firms were formerly the makers 

of dip oscillators, but it is now becoming 
difficult to even discover advertisements 
for them. So far as is known there are now 
no valve versions advertised and a 
careful perusal of contemporary maga-
zines has revealed only the Trio DM81 at 
£75 and the Altai Dip Meter priced at £49, 
as being currently available. 
Both these instruments are solid-state 

designs and consequently suffer certain 
disadvantages. A personal experience, 

and also that of several of my friends and 
acquaintances, has shown that semi-
conductor dip oscillators have an inhe-
rent weakness; they can be pulled out of 
oscillation when coupled to good high Q 
circuits. I never knew a valve GDO to 
have this fault. 
Another problem associated with 

semi-conductor dip oscillators is the 
large variation in indicated current on 
their meters across each tuning range. 
Some even go out of oscillation at one 
end of the scale! This indicates that they 
are more sensitive to the changing Q of 
their own circuitry than valve oscillators. 

Batteries 
The modern solid-state types can of 

course be used with their internal 
batteries, whereas the older valved 
versions need a mains supply and a 
power pack which is heavy. The new 
battery powered jobs may be used easily 
out of doors for antenna adjustments etc, 
but I personally have rarely needed to 
use my GDO outside, and I wonder just 
how many battery operated DOs are left 
for long periods unused and suffer 
battery deterioration and even leakage? 
Anyway, batteries are the most expen-

sive kind of power supply and I prefer 
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mains operation whenever possible. A 
long mains lead (most folk have the 
drum-reeled extension cables for DIY 
etc) does not present much of a problem 
so long as sensible earthing precautions 
are taken. Some of the earlier valved 
GDOs only had twin mains leads with no 
provision for earthing, so take care. 

If the construction of a dip oscillator is 
being contemplated, I must recommend 
a valved version. Such an item will cost 
you nothing like the price being asked 
for factory built solid-state equipment, 
and it will be rugged and perform 
excellently! 

Some 'roll-your-own' tips 
I shall not give any detailed con-

structional advice to would be home-
brewers, but instead offer a few sure-fire 
circuits culled from the past, together 
with one or two hints of advice which will 
hopefully illuminate or simplify things. A 
GDO is nothing more than a tunable 
oscillator which has a sensitive meter 
(usually around 500µA FSD) in its grid 
return circuit. 
When oscillating there will be a healthy 

flow of negative grid current to earth 
through the meter, but if an external 
tuned circuit is coupled to the GDO 
oscillator coil, some of its RF energy will 
be sucked out to the external circuit and 
there will be a fall in the grid current. The 
tighter the coupling is, or the higher the 

or quality of the external circuit, the 
lower will be the grid current. 
The GDO tuning capacitor has a 

calibrated dial and the frequency can be 
read off when the dip is observed. 
Unfortunately, external circuits pull the 
GDO oscillator considerably and this 

The basic RF circuit of the now obsolete Heathkit GDO model GD-1U. 
Its Colpitts circuit uses simple two-terminal' coils. A half section of a 
12A T7 or ECC81 valve would be satisfactory in this circuit 

limits the accuracy of the dial markings. I 
always found it best to use my GDO in 
conjunction with a general coverage 
receiver which can pick up a strong 
signal (BFO on) from it, and so make it an 
easy matter to check the operating 
frequency even after pulling. 

Helpful technology 
Modern technology has now come to 

our aid. Following the suggestion of a 
local amateur (G4FET), I put together an 
LCD digital frequency counter using the 
quite cheap RS frequency meter module 
and their 150MHz pre-scaler IC. These 
units have stock numbers 258-063 and 
307-474 respectively. The finished unit is 
loosely coupled via a 5pF capacitor to the 
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Unusual GDO circuit which will work from just a 12 volt supply. The 128H7 valve is 
still obtainable but is rather expensive. Some saving is acheived however by its use 
of a 1 mA meter instead of the more sensitive /LA meters needed for most circuits 

GDO tuned circuit (a pin on the coil 
socket) and it makes both the tuning dial 
and the external receiver redundant 'at a 
stroke'! 

In Amateur Radio an advertisement 
can be found for the 'Time Step 
Electronics' LCD counters which are 
even cheaper. A ready built version 
which reads up to 4MHz is offered for 
under £15, and a kit to put together their 
DFC41 which will read to 32MHz is only 
£18.50. If valved versions of dip oscilla-
tors are used it is important to remember 
that they have quite a high RF output, and 
if tightly coupled to some transistor or IC 
circuitry they could cause damage. This 
is of course less likely with a solid-state 
DO which will run at quite low power 
levels. 

Plug-In coils 
Dip oscillators always use plug-in 

coils, for this makes it easier to couple 
them to external circuits. It is not always 
convenient to take the instrument really 
close to the circuit under test and I have 
found that a two turn link coil over the dip 
oscillator coil, connected to a length of 
thin coax (up to about 1 metre long), with 
a similar link coil at the far end will allow 
checks to be made on coils which would 
otherwise be inaccessible. 
Making plug-in coils can be quite a 

challenge now that such items are no 
longer obtainable from component 
stockists. Some ingenuity is needed, and 
I have found that the 11/4in dia cylindrical 
camera film containers make good coil 
forms. By adapting the so called wander 
plugs and matching sockets, suitable 
connectors can be fabricated easily. 
Some dip oscillator circuits use two-

terminal coils and these are especially 
suitable for home constructors as they 
simplify the coils. VHF coils do not have a 
former but are in the form of a loop or 
hairpin made from thick wire or copper 
strip. 
My first GDO tuned up to about 

150MHz, and in 1951 it was quite a 
challenge to calibrate it. There were no 
locals with receivers covering the range 
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30 to 150MHz, and in the end I had to 
resort to first principles and build some 
Lecher Lines along a long wooden plank 
with a metric rule to measure the dip 
points as the shorting bar was moved 
along. 
Without this early GDO I could not have 

made the many tuned circuits needed for 
my first 144MHz receiver and transmitter. 
Both used several multiplier stages from 
HF crystal oscillators which tuned to 
frequencies not available on the station 
receiver. 
By the way, you can calibrate your MF 

coils by using an ordinary broadcast 
receiver tuned to known frequencies. 
This goes for IF frequencies too, for a 
little RF from the dip oscillator will get 
into the IF stages of most receivers. 
No originality is claimed for the several 

circuits shown. They are derived from 
many sources and they all use valves. 
The valve types are obtainable quite 
cheaply from several advertisers (see 
Messrs PM Components Ltd) in Amateur 
Radio and elsewhere. The EC92 as used 
by Heathkit in their famous model GD-1U 
costs £1.25, and the little 6C4 triode is 
even cheaper. Valves are rugged and 
reliable and should last for many years in 
a dip oscillator which has only intermit-
tent usage. 
One may still discover suitable small 

power transformers to provide the valve 
heater supply (6 volts) and some HT. Not 

more than 100 volts HT is required and 
most circuits will perform perfectly on as 
little as 30 or 40 volts. The smoothing 
need not be elaborate either; just a 
simple RC filter is enough. 

Dip oscillator uses 
The first and perhaps the most impor-

tant facility offered by a dip oscillator is 
as a means to measure the resonant 
frequency of external tuned circuits, 
either inductively or capacitively. 
Usually the circuit under test is arranged 
to be positioned with its coil in the same 
plane as the DO plug-in coil. The 
coupling at first can be quite tight to find 
the dip initially; then for a more accurate 
determination of frequency the coupling 
is reduced. This shallows the dip, and 
simultaneously the frequency can be 
checked on the station receiver. 
A general coverage receiver is an 

asset if the circuit lies outside the 
amateur bands! Of course, even better 
and easier is to use a frequency counter 
as explained earlier. For capacitive 
coupling the external coil is positioned 
at right angles to the dip oscillator coil 
and brought up very close to it. The dip 
will not be anything like so pronounced 
using this technique and I am not too 
keen on it. 

If the coil is hidden away at an odd 
angle it may be the only way to couple 
your DO. My preference, however, is to 

use a form of link coupling as outlined 
previously. 
The output from a dip oscillator can 

also be used as a signal generator, and 
here the hum from its not too well 
smoothed HT supply will modulate the 
carrier produced and make its identifica-
tion easy. In this way an IF strip may be 
quickly aligned without closely coupling 
the DO to the equipment. 
We now take it for granted that a 

modern quartz crystal is going to be good 
and will oscillate when wired into a 
suitable circuit. Some of the vintage 
surplus crystals are not always so 
reliable and a dip oscillator may be 
pressed into service to check such 
crystals for activity before their use is 
contemplated. 

If a four turn coil is coupled to the DO, 
and its ends go to the crystal under test, a 
pronounced dip takes place when the 
crystal frequency matches that of the 
DO. The deeper the dip the more active is 
the crystal, and it will often take over the 
dip oscillator circuit over quite a range of 
its tuning. This is the old 'Goyder Lock' 
principle where the circuit with the 
highest (;) (the crystal) takes over from its 
inferior competitor. 

Handbooks 
Most amateur radio handbooks (cer-

tainly the ARRL and the RSGB) include 
some graphs which plot frequency, 
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SPECIAL TEST FEATURE 

How a Dip Oscillator is used to measure the 
frequency of tuned circuits. For accuracy of 
measurement a general coverage receiver or a 
frequency counter should be used in conjunc-
tion with the 'DO' Method 'c' is the least sensitive 
and will give a much shallower dip 

inductance and capacitance in parallel 
tuned circuits. With this information, 
together with a dip oscillator, there is an 
easy way to measure the capacitance or 
inductance of unmarked components. 

If an unknown inductance is put in 
parallel with say a 100pF silvered mica 
capacitor, the resonant frequency can be 
found using the DO, and a look at the 
chart will show the value of the induct-
ance. Similarly, by using a known 
inductor and an unknown capacitor, the 
value of the capacitor may be found. 
There is no need to delve into 
mathematical formulae when the graphs 
are available. As the Yanks say, 'it's no 
sweat! 

Circuit 
The quality or 0 of tuned circuits may 

be measured with little trouble. A high 
impedance RF voltmeter (once known as 
a valve voltmeter!) is connected across 
the tuned circuit being examined, and 
this circuit is then loosely coupled to the 
dip oscillator, which is set to the 
frequency by looking for the dip. The DO 
is coupled so that a set reading of say 100 
is on the RF voltmeter and the exact 
frequency is checked using a receiver or 
counter. 
Without changing the coupling in any 

way, detune the DO up in frequency until 
the reading on the voltmeter reads about 
70, at the same time noting this new 
frequency. Do the same thing with the 
DO tuned lower in frequency than that of 
the circuit being tested for another 70% 
voltage reading. Subtract the lower 
offset frequency from the higher offset 
frequency and divide the centre fre-
quency by the difference. The result of 
this simple calculation will be the Q of 
the tuned circuit under test. 
Although dip oscillators are often 

suggested as useful for making reso-
nance measurements on antennae, the 
writer has never found such measure-
ments to be easy. It is not possible to do 
anything at the shack end of a feed line 
and one must actually get out to the 
aerial! 
A capacitance coupling to the dip 

oscillator can be made from one end of 

your antenna (half wave) but this might 
involve a hazardous climb and will 
certainly not be an accurate measure-
ment of resonant frequency, for actually 
taking the reading detunes the wire 
being tested! It is better to check at the 
centre of a dipole, driven element or 
parasitic element where there is the 
point of maximum current and where the 
impedance is low. The coupling will then 
have negligible effect upon the reso-
nance. 
No feeders should be attached and 

both halves of the element must be 
joined with a small single wire loop. This 
then couples to the dip oscillator and a 
frequency measurement may be made. 
The problems engendered in performing 
this are great. You must somehow reach 
the dipole centre so a climb is involved. 
You must also have a really accurate 
read-out from your dip oscillator (say 
plus or minus 50KHz), so a good receiver 
or a frequency counter must be outdoors 
with you. 

For unbroken reflector or director 
elements a Delta match to a short length 
(inches only) of twin feeder coupled to 
the DO is a possibility, but has not been 
attempted by the writer. 

Similarly, a vertical 1/4 wave antenna may 
be checked for resonance. This time the 
small coupling loop is between the lower 
end of the radiator and the earth or radial 
connection point. A lot of what I must call 
'cod's wallop' has been written about 
cutting antennae to exact resonance. 
Good dipoles should be relatively low Q 
devices with broad band characteristics, 
and when cut to length by the accepted 
formulae will work perfectly well. A few 
inches one way or the other, even on 
28MHz, will have no effect upon the 
performance. 
The sharp frequency conscious anten-

nae often in use have high Q and are best 
avoided like the plague. Such antennae 
will give you enormous dips on the DO 
but as antennae they are lossy and have 
high SWRs when operated only tens of 

The Heathkit GDO model GD-1U with plug-in coils 
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KHz from their resonant frequency. This 
type of antenna often has a loading coil 
or coils and/or a capacity hat loading 
arrangement. 
Long wires do not need checking with 

dip oscillators. Their lengths are in no 
way critical, and indeed almost any 
length may be used and matched to the 
rig with an ATU (AMU?). Only an idiot or 
complete novice would want to trim a 
long wire to be exactly resonant for it 
would then have, at its shack end, either 
an extremely high or very low impe-
dance, which would be nigh on impossi-
ble to match with any type of ATU! 

Further uses for dip oscillators 
Most of the commercially available dip 

oscillators have a switch which changes 
the circuit to make it an absorption 
wavemeter. When then coupled to a 
circuit which has RF power on board, the 
DO is tuned for maximum on the meter 
and the scale reading noted. This type of 
instrument, by the way, is a compulsory 
item for licensed amateurs in this 
country. In addition, an earphone socket 
is also provided which allows the 
monitoring of an amplitude modulated 
signal. These days, this is of little use! 
Transmitter RF amplifier stages often 

have to be neutralised and this can be a 
tricky procedure. Using a dip oscillator 
coupled to the input (grid) circuit of a 
valve amplifier (all power OFF) and tuned 

to the same frequency, a deep dip will be 
found. If then the anode tuning capacitor 
is adjusted to resonance, an un-neutral-
ised condition will make the indicated 
dip flicker. 
The neutralisation control, normally a 

small capacitor, should be carefully 
adjusted to a point that allows the anode 
circuit to be tuned without any change in 
the grid circuit dip. When this is achieved 
the stage is properly neutralised. Always 
do this for the highest frequency band 
covered by the amplifier. 
Unwanted resonances in RF chokes or 

circuit wiring may be discovered with a 
dip oscillator. Such resonances can 
cause parasitic oscillations or even 
burnt out chokes. 
Toroidally wound coils are being 

increasingly used these days, and their 
enclosed fields mean that coupling them 
to a DO must be done with a small one-or 
two-turn link coil around the toroid core. 
Holding the DO plug-in coil near a toroid 
will not give the coupling necessary to 
give a dip. 

Conclusion 
For those unwilling to embark upon the 

construction of a DO, there is the Trio 
DM81. This is a solid-state instrument 
which tunes from 700KHz to 250MHz by 
using seven plug-in coils. It uses internal 
batteries, has a miniature earphone and 
a probe for use with capacitive coupling 

to tuned circuits. It weighs just 690g. The 
DM81 will perform all the functions 
outlined in this article and is one of the 
few types available in this country. 

CV17 
My old valve GDO with its 6C4 valve 

proved very useful one Sunday morning 
some 25 years ago. My AM Top Band TX 
was not working and I was unable to join 
the local net. I had some information for 
the late G2AON over in Eastbourne some 
25 miles away, and in desperation 
decided to attempt a OSO using my GDO 
as a CW Tx! 
How to key it was a problem, but it was 

solved by putting my key in series with 
the low impedance output lead from the 
ATU which was then link coupled to the 
GDO coil. A quick tune to the net 
frequency, a call to 'Will' in Eastbourne, 
when one of the more distant amateurs 
was transmitting, brought back an 
immediate response. 
I was able to send the information 

satisfactorily and received a 569c report. 
The use of dip oscillators as emergency 
transmitters cannot be recommended, 
but this story illustrates the versatility of 
the breed. I find it difficult to envisage my 
own station without a dip oscillator, and I 
am sure that many others will discover 
that such a device is one of the most 
useful and important shack accessories. 
Good dipping! 

FORTY OF THE BEST 
H100 50 ohm Low Lou COAX 80p per M 50m less 10% 100m leu 20% 
(Post 5P P(m) 

2 POPES RG213U I0.3mm low loss Coax NrC PVC 60p per m ,p 6p pan) 
3 PERMANIOD or BICC UR67 10.3nun Low Loss 50 ohm 60p perm (p 

6p(m) 
4 UR43 50 ohm solid conductor 5mm COAX 23p per in (p 3p pm) 
5 UR76 50 ohm stranded conductor Coax 23p per la (p 3p pm) 
6 POPES RG580U (UR76) with NC PVC 23p per m (p 3p pm) 

Mini Coax RG174.1.1 50 ohm 25p per mp 1p pm) 
UR70 6mm Coax 23p perm (p 3p pm) 
UR57 I0.5mm low loss 75 ohm COAX 60p per go (p 6P Pm) 
75 ohm Double Screened 8min 75 ohm Coax 25 per a (p 4p pm) 
Low LOSS UHF TV Coax 75 ohm 20p per um (p 3p pm) 
75 ohm Twin Feeder 18p per m (p 2p pm) 
Standard 300 ohm Twin Feeder 12p p a 4. 2p pm) 
BOFA GMP6 Slotted 300 ohm Feeder 20p per in (p 3p pm) 
Strong PVC covered Aerial Wire 6p per m (p 21/2 p pm) 
14 SWG Copper HD Aerial Wire 20p per . (p 21/2 p pm) 
500m Mixed equipment Wire on Reels £5 post £1.40 
GREENPAR 50 ohm N PLUGS for H100(UR67/213 £2.40 each 
Greenpar 50 ohm N line Sockets H100/UR67(213 £2.20 each 
Greenpar 50 ohm N Chassis Sockets OM each 
Greenpar 50 ohm N Plugs for UR43/76 £2.40 each 
Greenpar PL259s Silver,PTFE for HI00(67(213 £1.15 each 
Self Amalgamating Tape large roll £3.50 
Egg Insulators glazed ceramic I Va" long 50p each 
Egg Insulators large polyprop 244" long 65p each 
Standard chrome plated PL259s UR671-1100 50p each 

28 As above but for UR43.76 45p each 
29 2 x S0239 Coupler two sockets back to back 70p each 
30 As above but Plugs (PL259) back to back 70p each 
31 S0239 Chassis Sockets either square or round 50p each 
32 In line lightning arretors S0239(PL259 £1.20 each 
33 50 ohm 30 watt Carbon Dummy Load fitted PL259 £4 (normally £6) 
34 REVCO'SBE External Quality Speakers £7.95 (post £1) 
35 REVCO Professional Solder Suckers £7 (post 50p) 
36 DFtAE WAVEMETER to UHF £27 (post free) 
37 DRAE 3 Way AERIAL SWITCHES to 500 mhz £15 (post free) 
38 COSSOR Mid Band Transistor Radio Telephones with data £15 (post £3) 
39 Ditto but 20 watt output version 703 £18 less speaker 
40 90,000 MFD Computer capacitors 40v @." £2 P&P £1 
Postage is 44 per order on items not otherwise quoted. Vat included in all prices 
10% discount off 5 or more Greenpar items 

W H WESTLAKE, Dept AR, CLAWTON, HOLSWORTHY 

DEVON (0409) 253758 

I 
Triggering Oscillokope 
Sensitivity, 5mV to 5V/div 
• Bandwidth:DC or 21-1z tol0Mhz 
é Sweep Ratel0m5 to Olusidiv 
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REGULATORS 
LM3177 Plastic TO220 variable  £1.00 
LM317 Metal £2.20 
7812 Metal 12v 1A  £1.00 
7805/12/15/24 plastic   50p 
7905/12/15/24 plastic  50p 
CA3085 TO99 Variable regulator £1.00 
LM723 14 dil   50p 

EPROMS/MEMORIES 
27128-300nS  £18.00 
2764 INTEL/FUJITSU 300ns £6.50, 250nS £7.00 
2716 EX EQUIPMENT £2.00  10/£17.00 
2732A-4 NEW £3.50 EX EOPT £2.50 
2114 EX Et:WT(30p 4116 EX EQPT 60p 
4164-150nS £4 MC6810P  £1.00 

POWER TRANSISTORS 
T1P141, 142, 147 £1 ea, TIP112, 125, 42B 2/£1.00 
TIP3513 £1.30 TIP35C  £1.50 
SE9302 100V 10A DARL SIM TIP121 21£1.00 
2N3055 Motorola 50p 5/£2.00 
2N3055 Ex eqpt tested 4/£1.00 
MJE3055, MJE2955 eq u iv ea 50p 
2N5302 NPN 30A 60V SIM 2N3771 80p 

DISPLAYS 
Futaba 4 digit clock, fluorescent display FLT-02-8 
also 5-LT 16  £1.50 
Futaba 8 digit calculator, fluorescent display 9CT-
01-3L  £1.50 
LCD Clock display 0.7" digits  £3.00 
Large Clock display 1" digits  £3.00 
7 seg 0.3- display comm cathode 50p 

MISCELLANEOUS 
STAINLESS STEEL HINGES 14.5" BY 1" OPEN £1.00 
each 10/C7.00 

QUARTZ HALOGEN LAMPS 
A1/216 24v 150w £2.25 
H1 12v 55w (car spot)  £1.25 

WOUND POT CORES 
With adjuster unused 
R M7 LA4245 3/£1.00 
RM8 LA4344 2/£1.00 

MAINS TRANSIENT SUPPRESSORS 245v.... 3/£1.00 
TOK KEY SWITCH 2 POLE 3 KEYS - ideal for 
car/home alarms £3 £100+  £2.00 
12v 1.2w small wire ended lamps fit AUDINW TR7 
VOLVO SAAB 10/C1.00 
14v 0.75w MES lamps 8/£1.00 
Heat shrink sleeving pack  £1.00 
PTFE sleeving pack asstd colours  £1.00 
250 mixed res diodes, zeners  £1.00 
Mixed electrolytic caps 100/£2.00 
ITT CASS RECORD/PLAY AMP + cct £2.00 
Stereo cassette deck £5.00 
Stereo cass R/P head £2.50 
Mono head £1, Erase head 50p 
Thermal cut-out 50C, 77'C or 85'C 70p 
Thermal fuse 121'C 240v 15A 5/£1.00 
Vero pins fit 0.1" Vero 200/£1.00 
Double sided PCB pins 200/£1.00 
TO220 Micas bushes 10/50p  100/£2.00 
TO3 Micas + bushes  10/50p 
RELAYS 240v AC coil PCB mounting 2 pole 
changeover £1 3 pole c/o  £1.00 
Varley 24v dc 4p c/o relay 80p 
Fig. 8 mains cassette leads 3/£1.00 
KYNAR wire wrapping wire 2oz reel  £1.00 
PTFE min screened cable  10m/£1.00 
TOK IN MAINS RFI FILTER 250v 15A  £3.00 
TDK MAINS RFI FILTER 115v 15A  £1.00 
IEC CHASSIS PLUG/RFI FILTER 10A £3.50 
Epoxy potting compound 500g £2.00 
Mercury tilt switch small MOO 
Min. rotary sw. 4p c/o 1/8" shaft 2/C1.00 
Thorn 9000TV audio o/p stage 2/£1.00 
10m7 CERAMIC FILTER 50p  100/C20.00 
6m CERAMIC FITLER 50p  100/£25.00 

240v AC FAN 4.6' . SQUARE NEW £5.50 (£1) 
240/115v AC FAN 4.6" SO. NEW £7.00 (£1) 
12v DC Brushless fan reversible 
2.5" sq. 2" deep QUIET  toe° 
KL1PPON terminal block EKS 12/4 
12-way 20A term block  3/£1.00 
BELLING-LEE 12-way block L1469  4/C1.00 
POTENTIOMETERS short spindle 
2k5 10k 2m5 Lin  

45//r1 500k lin 500k log long spindle  
40KHZ ULTRASONIC TRANSDUCERS EX-EQPT. 
NO DATA PAIR/£1.00 
STICK-ON CABINET FEET  20/C1.00 
TO3 TRANSISTOR COVERS  10/£1.00 
TRANSISTOR MOUNTING PADS T05/7018 £3/1K DIL 
REED RELAY 2 POLE N/0 CONTACTS  £1.00 

RECTIFIERS 
120v 35A stud  50p 
12FR400 12A 400v small stud 4/£1.50 
BY127 1200V 1.2A  10/C1.00 
BY254 800v 3A  8/£1.00 
BY255 1300v 3A 6/C1.00 
1A 800v bridge rectifier 4/£1.00 
6A 100v bridge  50p 
10A 600v bridge  £1.50 
15A 100v bridge  £1.50 
25A 200v bridge £2.00 ea 10/£18.00 
25A 400v bridge £2.50 10/£22.00 

SCRs 
MC R72-6 400v £1 BTX95 800V 15A  £1.50 
BTX95 800v 15A  £1.50 
35A 800v stud  £2.00 
70A 500v large stud  £3.00 
MCR106 equiv. 4A 400v 40p ea 100/C20.00 
2N 5061 800mA 60V TO92  4/£1.00 
TICV106D .8A 400v 7092 3/£1 100/C15.00 
MEU21 Prog. unijunction  3/£1.00 

TRIACS diacs 25p 
TXAL225 8A 400V 10mA gate  2/£1.00 
TXAL228 8A 400v isol. tab  2/C1.00 
25A 800v ex eqpt. tested  £1.50 

CONNECTORS (Ex Eon% price per pair) 
'D 9-way £1; 15-way £1.25; 25-way  £2.00 
37-way £2; 50-way £3.50; covers 50p ea 
NEW 25-way PCB SKT  £1.00 
D9 PCB PLUG 90 deg  £1.513 
0.1 - double sided edge connector, 32-way ideal 
ZX81/SPECTRUM  £1.50 
0.1" d/sided pcb plug 24-25-way  £1.50 
2 pole sub min connectors ideal radio control RS 
466/472/488/343 5 pairs  £2.00 

IDC CONNECTORS 
25-WAY D PLG/SKT 37 D PLUG ea  £2.00 
20-WAY SOCKET (BBC USER PORT)  £1.00 
26-WAY SOCKET (BBC PRINTER)  £1.50 
34-WAY SOCKET (BBC DISC DRIVE)  £2.130 
40-WAY SOCKET  £2.00 

IDC CARD EDGE CONNECTORS 
D/S EX•EQPT 
34-WAY (FITS DISC DRIVE PCB)  £3.00 
40-WAY (FITS CENTRONICS 739 PCB)  £3.00 
50-WAY  £3.50 

WIRE WOUND RESISTORS 
W21 or sim 2.5W 100F ONE VALUE FOR  £1.00 
1R0 2R0 2R7 3R9 5R0 1OR 12R 15R 18R 2OR 27R 33R 
36R 47R 12OR 18OR 20OR 33OR 39OR 47011 560R 680R 
820R 910R 1K 1K15 1K2 1K3 1K5 1K8 2K4 2K7 3K3 10K 

W22 or sim 6 watt 7 OF ONE VALUE for  £1.00 
1122 1R5 9R1 1OR 12R 20R 33R 51R 56R 62R 120R 180 
27OR 39OR 56OR 620R 1K 1K2 2K2 3K3 3K9 10K 

W23 or sim 9 watt 6 OF ONE VALUE for  £1.00 

1122 1R0 3R0 6118 56R 62R 100R 22OR 27OR 39OR 68011 
1K 1K8 10K 

KEYTRONICS 
332 LEY STREET, ILFORD, ESSEX 
Shop open Mon-Sat 10am-2pm 
TELEPHONE: 01-553 1863 

W24/ sim. 12 watt 4 OF ONE VALUE for  £1.00 
R50 2110 1OR 18R 47R 68R 75R 82R 15OR 18OR 20OR 
27OR 400R 620R 820R 1K 

PHOTO DEVICES 
Slotted opto switch OPCOA OPB815  £1.30 
2N5777 50p  100/C26.00 
TI L81 TO18 Photo transistor  £1.00 
TI L38 Infra red LEO 2/50p 
OP12252 Opto Isolator 50p 
Photo diode 50p 6/£2.00 
MEL12 (Photo darlington base o/c) 50p 
RPY58A LDR 50p ORP12 LDR 85p 
LEDs RED 3mm or 5mm 12/£1  100/£6.00 
GREEN or YELLOW 3 or 5mm 10/£1   100/£6.50 
FLASHING RED 5mm 50p  100/£30.00 

DIODES 
1N4148  100/£1.50 
1S3740 Germanium 100/£2.00 
1N4004 or SD4 1A 300v 100/£3.00 
1N5401 3A 100V 10/C1.00 
BA157 1A 400V Fast recovery  100/£2.50 
BA159 1A 1000V Fast recovery  100/£3.50 

MULTI TURN PRESETS 
1OR 2OR 100R 200R 50OR 40p 
2K 5K 22K 50K 100K 200K 

IC SOCKETS 
8-pin 12/£1; 14-pin 10/£1.00; 18/20-pin 7/£1; 100/£12; 
1k/£80; 22/28-pin 25p; 24-pin 25p; 100/£20; 1k/£100: 
40-pin 30p; 16-pin 12/£1; 100/£6 

TRIMMER CAPACITORS small 
GREY 1.5-6.4pF GREEN 2-22pF  5 for 50p 
GREY larger type 2-25pF  5 for5Op 

SOLID STATE RELAYS NEW 
10A 250v AC 
Zero voltage switching 
Control voltage 8-28v DC  £2.50 
VARIAC 0 to 130v 6A new uncased  £6.00 

POLYEST'ER/POLYCARB CAPS 
1On/15n/22n/33/47n/68n 10mm rad  100/£3.00 
100N 250V radial 10mm 100/£3  1000/C25.00 
lu 250v C280 5/£1  100/C10.00 
1u5 P/carb 15mm rad  100/£5.00 (£1) 
2u2 160v rad 22mm 100/£10.00 (£1.50) 
4700 250v AC X rated rad 4/£1.00 
330 250v AC X rated rad 15mm  10/£1.00 
10n 250v AC X rated rad 10mm 10/£1.00 
100n 600V SPRAGUE axial 10/£1   100/C6.00 

BEAD THERMISTORS 
GLASS BEAD NTC Res (a) 20'c 80p 
25OR 1K2 50K 220K 1M4 
R53 THERMISTOR £2.00 

BEAD TANTALUM CAPS 
47u 3V 68u 6V 12/£1   100/£6.00 
2u2 20V 8/£1  100/C8.00 

SMALL AXIAL CERAMIC CAPS 
50V 
15p 18p 22p 27p 33p 47p 68p 82p 470p 1n 10n (25V) 

100/E3.00 

MONOLOTHIC CERAMIC CAPS 
100N 50v 100/£5 10N 50V  100/£3.00 
470N 50v 100/£7 1uF 50V 100/£8.00 

STEPPER MOTOR 4 PHASE 2 
9v WINDINGS 
£3.50  10/£35.00 

MIN ORDER £2.50 OFFICIAL ORDERS WELCOME 
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS 

P&P AS SHOWN IN BRACKETS (HEAVY ITEMS) 
50p OTHERWISE (LIGHT ITEMS) 

ADD 15% VAT TO TOTAL 

ELECTRONIC COMPONENTS BOUGHT FOR CASH 
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SPECIAL TEST FEATURE 

PETER DODSON: 

TEST CIRCUITS FOR 

THE AMATEUR 
Unlike the motor car accessory market, 

which unloads a high percentage of 
goods of doubtful value on a largely 
haive and trusting clientele, by far the 
greater proportion of 'extras' sold by 
amateur radio dealers is bona fide 
merchandise, purchased by customers 
who know what's what; you don't see a lot 
of 'go faster' stripes on Yaesu rigs! But 
having said that, there'are still enough 
amateurs with a practical bent who can 
both fulfil their creative desires by 
building their own test gear — and save a 
few bob. 

Basically, the test gear described 
below can be divided into two sections — 
that which is mandatory, and that which 
is for the convenience, if not the 

assistance, of the individual amateur. 
The circuits have been reproduced 
courtesy of the RSGB from whose 
publications they have been blatantly 
filched. 
Of the 'mandatory' equipment, there 

are two circuits, one for a simple 
absorption meter, to check that harmo-
nic radiation is not being transmitted 
outside amateur bands in general, and 
the other is a band-edge marker, to 
ensure that even the primary transmis-
sion is not going out beyond its particular 
amateur band. 

It is within the terms of their licence 
that radio amateurs must not only know 
about such equipment, but also that they 
should know how to use it. 

Fig 1 Circuit for 
simple absorption 
meter 
(Courtesy RSGB) 

6.3V 
0.3A 

TUNING COIL 

COUPLING 
COIL \ 

— WAVEMETER FRAME 

Range Tuning Coil Coupling Coil Wire 

1.5-4 MO 
4-12 Mcfs 
12-30 MO 

80 turns 
29 turns 
6.k turns 

6 turns 
3 turns 
21 turns 

32 s.w.g. enam. 
22 s.w.g. enam. 
22 s.w.g. enarn. 

I0Op 

Details of the inductance loop made of 
12swg copper wire. The dimensions are 
important. Calibration relative to base. 
(anticlockwise): 
230M Hz-20°: 220MHz- 8° 
200M Hz-16°: 180MHz-20° 
160MHz-25°: 140MHz-35° 
120MHz-50°: 100MHz-73° 
90MHz-90°: 80MHz-118° 
70MHz-152°: 65MHz-180° 

Fig 2 The circuit diagram for a VHF 
wavemeter. RFC1 and RFC2 are wax 
dipped 1/2 watt resistors of 1Kohm wound 
with 80 turns of 40swg wire 
(Courtesy RSGB) 

  50OFF OAS! 

RFCI C2 CR 

0-1mA 
RFC2 

C 1 4-50pF 
See Text 

The absorption wavemeter featured 
here requires more engineering skill 
than electronic technology in its con-
struction. It comprises simply a 20swg 
tin-plate box, 54 x 54 x 82mm, fronted by a 
64 x 89mm panel which contains a 
coupling coil, a tuning coil and a variable 
tuning capacitor (Figure 1). 

Construction 
The wavemeter frame is connected to 

one side of the tuning and coupling coil • 
and the tuning capacitor, and a resona-
tion indicator, in the form of a bulb, is 
fitted on flexible copper wire so that it 
can emerge above the box through a 
hole, to be clearly visible to the operator. 
Although a value of 6.3V 0.3A is quoted, it 
is possible to use a bulb of lower 
amperage to give higher sensitivity; on 
the other hand, using the value as shown 
ensures a reasonable tolerance against 
overload with adequate illumination at 
the resonance point. 
The front panel-mounted tuning capa-

citor suspends an octal valve socket 
immediately behind it on two tapped 
aluminium pillars: into this valve socket 
can be plugged a choice of tuning coils. 
Coil formers can be made from octal 
valve bases, fitted into bakelized paper 
tubes of suitable size, and the entire unit 
cemented together on completion: the 
windings are as in the table. 
Calibration of the unit is by way of an 

oscillator or a calibrated receiver. The 
latter method is achieved by tuning the 
receiver to the lower frequency end of 
the band to be calibrated. With a 
coupling coil of sufficient diameter to 
pass over the wavemeter tuning coil, 
connected in series with the aerial, the 
S-meter on the receiver should be 
watched carefully, whilst simultaneously 
tuning the wavemeter. 
At one point it will be seen that the 

needle of the S-meter will drop out 
completely, indicating a total absorption 
of signal frequency energy. This point 
can then be marked on the wavemeter 
dial and the receiver tuned to the next 
signal up the band — a process to be 
repeated all the way up the band. 
This device is adequate to cope with 

power outputs of half a watt or more. For 
anything lower — such as the local 
oscillator circuit of a receiver — a meter 
inserted in the grid-leak earth-return will 
dip as the wavemeter passes through the 
resonance point. Conversely, a millia-
meter inserted in the anode circuit of the 
LO valve will give an increased reading 
as the wavemeter is tuned. A VHF version 
is shown in Figure 2. 
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SPECIAL TEST FEATURE 
The second piece of equipment that is 

a mustwhen it comes to mandatory gear, 
is a band-edge marker to ensure that the 
amateur stays within his legal frequency 
limits. A somewhat unusual IC crystal 
calibrator appeared on the scene in 1973, 
courtesy of Paul Franson, and made a 
change from the use of decade IC 
dividers and associated digital-type inte-
grated circuits. 
This one, believe it or not, originated in 

electronic organs, being capable of 
using high-value resistors of up to 
20Kohms! This resulted in a very low 
power consumption of 14mA and an 
extremely long active life to a 9 volt 
battery. As can be seen from Figure 3, the 
2 : 1 divider units need no external 
component when used simply as a crystal 
calibrator: the sine wave RF signal is 
simply put in at one end and an 
abundance of square waves at half 
frequency come out. 

Optional extras 
So much for the must have variety of 

equipment, and on to the would like sort 
that can prove invaluable in fault-finding 
exercises. Most necessary of all, of 
course, is an AVO; that timeless piece of 
gear that nobody can remember coming 
onto the market. If you're lucky, you 
might pick up a secondhand one for 
about £30, but by and large, radio 
amateurs tend to hang on to their AVOs: 
if not as a back-up to their more 
sophisticated LED counterparts, out of 
sheer sentiment. There are other 
cheaper versions, but the principle is to 
have a device that will measure all three 
electrical components of volts, amps and 
ohms. 
Having said that, there is not a lot of 

point in having a meter that measures 
units of electrical energy if there isn't 
any energy to measure, and a signal 
injector is a very useful tool, and an 
extension of that age-old ploy of placing 
a finger on the grid and listening to the 
resultant hum. In a word, employing a 
signal injector system is a bit like using a 
ferret, in that you shove it down a hole to 
see if it emerges, where it emerges, and 
for that matter, in what form it emerges! 
Used extensively by maintenance 

engineers for fault-finding on all manner 
of electronic equipment from television 
sets to computers, these multivibrator-
type generators can also be used in the 
construction of radio gear as a stage-by-
stage check that everything is going 
according to plan. However, one advan-
tage over the 'finger-on-grid' method is 
that a signal generator has the capacity 
to extend well into the realms of RF — far 
and beyond the detector stage of a 
receiver. 
The size and shape of such a device is 

largely down to the ingenuity of the 
individual, as it is a piece of equipment 
that must, of necessity, be manoeuver-
able enough to be used in the most 
inaccessible of places. It is possible to 
make one from the jacket of a pen, using 
the ball-point as a probe. The version 
shown in Figure 4 uses small mercury 

Fig 4 Simple signal injector (Courtesy RSGB) 

cells to power the transistors, being type 
2N1265/5, or equivalent. 
An American idea that has been taken 

up quite widely by many amateurs is for a 
high gain field-strength meter. It origin-
ates from a design put forward by 
WA4DXP and comprises an untuned unit, 
the sensitivity of which is achieved by 
using a transistor amplifier powered by a 
1.5 volt cell. This is an alternative to what 
was formerly the accepted method of 
taking such measurements—with the use 
of a tuned circuit and plug-in (or 
switched) coils. 

Originally constructed with a 500gA 
FSD meter, there is no reason why the 
unit should not be equally effective 
using a 1mA meter. It is suggested, 
however, that high-impedance head-
phones should be used in place of the 
meter if the equipment is to be used as an 
AM monitor (Figure 5) 
This topic conveniently leads on to 

measurement of another kind, that of 
VSWR or, to give it the full title, 'voltage 

standing wave ratio': in a word, a final 
check of just how much energy is 
actually being transmitted. To a small 
extent, the popularity of SWR meters is 
down to CB enthusiasts: as, due to a lack 
of an alternative means of 'tweaking' 
their signals (or, for that matter, a lack of 
know-how), they were left with no option 
but to prune bits off their 'twigs' to attain 
peak transmission power. 

Real purpose 
For the benefit of newcomers to the 

realms of amateur radio, an SWR meter is 
used to balance the transmitted energy 
against the induced reflected wave; 
ideally a ratio of 1:1 should be (but never 
is) attained. 
Commercial versions are readily avail-

able from around £7 upwards, the 
operation of which is to switch first to 
radiated power, adjust the meter needle 
to maximum deviation, then switch to 
reflected power and see what is going 
out. 
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«him Dais 
CiIlTener £7.00 
GEC at Hitachi 6 push button 

21100xnerion £12.00 
GEC2110V/Cap £6.00 
ELC1043/06(AEG) £6.00 
ELC 1043/05 Msdhrd £6.00 
ELC1043(EaPanel) £3.75 
ELC 1042 " £5.108 
ELC 2000 " £7.00 
81X 2004 £10.00 
ELC 2006 £10.00 
GEC Toner ViCap Hitachi Aher 
1979E7541, ET547 £10.00 
U312(1.111F) " £4.00 
V314(VHF) " £5.00 
U32I £4.011 
11341 UHF £1.00 
U411 UHF £7.00 
U.V.411 Tuner £10.00 
ELC 104105 Thom £5.90 
Senn ViCap Miami 
UHF" £A.00 
VHF " £3.00 
(»Tom £6.00 
Portable & rotary Tuners Sanyo & 
Milani UHF £5.00 
6003 Nab V/Cap Tuner £10 CO 
NSF-UHFNHF Variant (old 
type) £8.011 
Mole UHFVHF(new type) £1.0111 
SONY 1400KV Tunis unit £3.50 
Thom Tuner PANEL with 
6:100K pots -3 cursors NO 
TUNER CRAW 
U321 on panel LOIS 
Tuner ono VHS Sylvania GTR 
Videon MTS 900 £2.50 
Mollard Video Modulator 
A01:ilk:anon, video tape recorders, 
TV cameras, vicko pro«, closed 
orc-uit C.C.I.R. system. Dan 

raPP040- £10.00 
VT 100 Sound Tuner Kit. TV. 
Viosound The latest design in 10so 
none fined with DNR, RF output 
and ilett10 £30.00 
Sylvania UHF VHF F6013 ,Fits 
Rank) £1.19 
Sylvania F6003 £4.00 
Sylvania UHF F47205 £6.00 
Sylvania VHF 900 £6.00 
Decca Bradford Tono, 5 
Button £4.00 
Small Tuner DX 175.220M111 
AutoChangeover £5.00 
9030 Thorn Tuner on Panel £7.00 
D.P.D. T. switch Black knob: 
Chase:1,0r PCB mount 40 

each or MI for £1.00 

SENDZ COMPONENTS 
53 Bishopstelgnton 

Shoeburyness, rce•FX SS3 BAF 

SAME DAY SERVICE 

All items subject to availability. 

No Accounts: No Credit Cards 

Postal OrcierfCheque with order 

Add 15% VAT, then £1 Postage 

Add Postage for overseas 

Callers: To shop at 212 London Rd 

Southend. Tel. 0702.332992 
Open 9-1,2 30-6. GVhfT school orders .."7,1,1 0. official 

heachngs add 10% handhog charge 
Tséeselpment Osealaseepes 11199604A 109E0 £90 

THORN 1400 4P.B. Mech Tuner 
THORN 1500 4P.B. Mech Tuner 

THORN 1590 4P.B. Mech Tuner 

THORN 3500 4P.B. Mech Tuner 

THORN 8000 4P.B. Mech Tuner 

THORN 8500 Mech. Tuner 

£I.00 each 

Delay Lines 
DL20A11110 
GO (Old Type) 
DL700 
UDLII 
KT3Luminence 
Lœnir.12. Delay Line (CVC 45) 
10o6 30m. fine 
10:21 fine 
10:3.15 fuse 
10:500mA 
10E1 amp 
1011.6 amp 
203 134.3 Fuses 
Co.A: Joint 
Co-A: Bening Lee Plug 
Coke Spüner 
UHF Modulator CCIR 
Infra Red Emitting Diode 
NE286H Small Neon lamps DEC 
& Philips 
Milliard 5 Watt Amps LP 1162 
New 

DL600 L1.00 
LI 00 
£1 09 

10p 
'50 

25, 
50p 
50p 
80p 
80p 
809 

£1.70 
15p 
12p 

£1.00 
f.3.00 
20p 

5P 

75p 

Mulard Brdirdband RF Power Modulera 
STIF BG V ;; £15.00 
UHF FIGY22E £15.00 
TRW MU1457 £15 00 

BF694 
BF758 
BF760 
BFTM 
BFT43 
BFE134 
BFW11 
13FX29 
sncs4 
BFY50 
BFYSZ 
BFY90 
BLY49 
BPW41 
BRC116 
BRX43 
BRX48X 
BRIM 
BSS68 
BSY79 
80195. 
BTY80 
BSX19 
8.0X20 
FT3055 
TCE82 
2N930 
2N2221 
2N2222 
2N2906 
ZN3055 
2N3566 
2N3702 
2N3711 
2N3583 
2N3904 
2N4355 
2194442 
2N4444 
2N5296 
2N5983 
2N6099 
2N6109 
2N6130 
2N6133 
2N6348 
2N6399 
2X 2N6099 on 
beat sink 
2SA437 
2511407 Sanyo 
TOO 
2513474 
25B566 
2SC381 
2SC458 
25015 
2SC732 
2SC733 
2SC1030 
2SC1172A 
2SC 1173 
2SC1419 
2SC1546 
2SC1725 
2SC2068 
25C2073 

10p 
35, 
35, 
15p 
10p 

89 
21Ip 
311p 
25, 
15p 
20p 
25p 
25, 
25p 
25p 
15p 
10p 
30p 
10p 
10p 
10p 
20p 
17p 
17p 
30p 
35, 
5p 

89 
80 

Ifip 
45, 
10p 
10p 
10p 
50p 
15p 
10p 

Ll 00 
£1.00 
40p 
Np 
40p 
40p 
SIP 
20p 
20p 
10p 

50p 
20p 

lOp 
34, 
IS, 
10p 
50p 
10p 
10p 
10p 

£1.00 
10p 
10p 
20p 
21Ip 
20p 
20p 
8p 

2SC2122A £1.00 
2SC2229 15p 
2SC7350 15p 
2SDI80 103 80v 
6A 
250200 
2SK30A 
BC107 
BC108 
BC109 
BC113 
BC114 
BC115 
BC 116 
BCH) 
BC119 
BC125 
BCI26 
BC139 
BC140 
BC141 
BC 143 
5C147 
BC 148 
BC149 
BC] , 
BC I ,0 
11C1 5-a 
BC158 
BC 159 
BC 160 16 
5C171 
BC 172 
BC 173 
BC174 
BC183 
BC184 
BC204 
8C207 
BC212 
BC2I3 
BC2 14 
BC237 
BC238 
BC239 
BC250 
8C251 
BC252 
BC262 
8C2636 
BC294 
13C298 
BC300 
BC301 
BC303 
BC307 
BC308 
BC309 
BC327 
BC 328 
BC325 338 pur 
BC337 
BC338 
BC347 
BC3496 
BC350 
8C365 

15p 
£2.00 
10p 
10p 
10p 
5p 

10p 
10p 
10p 
Hip 
25, 
20p 
10p 
10p 
10p 
30p 
25p 
25p 
10p 
10p 
10p 
Iflp 
10p 
101; 
10p 
10p 
25p 
10p 
10p 
10p 
10p 
10p 
10p 
10p 
10p 
10p 
10p 
lop 
10p 

8P 
10p 
8p 
10p 
10p 
10p 
20p 
300 
10p 
30p 
30p 
30p 
7p 
7p 
10p 
10p 
10p 
15p 
10p 
10p 
10p 
10p 
20p 
10p._ 

BC384 
BC394 
BC413 
BC4I4 
BC416 
13C440 
BC454 
BC455 
BC456 
BC460 
BC462 
BC463 
BC478 
BC527 
13C532 
BC546 
BC547 
BC548 
BC556 
BC557 
BC558 
BC559 
BC635 
BCX31 
BC.3132/36 Pair 
80132 
8D116 
80124 
130124 (moot) 
1301301 
80131 
00132/231 
50135 
131)136 
ODIOS 
BDI76 
80102 
BDI83 
BD202 
/30204 
BD22 I 
8D222 
1313221 
80226 
BD233 
50235 
80239 
13024k 
130244 
1313250. 
B 0252 
11D253B 
80330 
50332 
BD373b 
BD416 
BD433 
80437 
B13439 
BD501 
BF761 
BF851 
BF171 
B FR39 
BFR52 
BFR79 
13F1313 I 

10p 
10p 
10p 
10p 
10p 
30p 
10p 
10p 
10p 
M•p 
10p 
10p 
10p 
10p 
10p 
10p 
10p 
10p 
10p 
10p 
10p 
10p 
10p 
25p 
75p 
25, 
25p 
50p 
60p 
25, 
30p 
30p 
25, 
30p 

39P 
25p 

£1.00 
70p 
60p 
60p 
20p 
10p 
30p 
20p 
30p 
35, 
15p 
30p 
50p 
35, 
25, 
50p 
20p 
20p 
7.0p 
25p 
25p 
25p 
50p 
30p 

300 
300 
30, 
15p 
7p 
15p 
15p 

BFR87 
BFS60 
BRC.M.200 
BRC-61.300 

BRC1330 
B171122 

B176016 
BTT6018/64L23713 

B176218 
8771124 
8171224 
CA270AE 
CA270CW 
CA270CE 
CA920AE 
CA1310 
CA3065Q 
CA3019Q 

CA30561AE 
CA3I23 

CA3116 
CA3189 
CBEI6848 
CD4510 
DM7492 
FL11196 
HA1370 
HA 11223 
HEF4001 
HBF4011AF 
HE F40535 
.14913 
M1024= SAA 

M1025= SAA 

MC476p 
MCI307 
MCI 3t2 
MC1330 
MC 349 
MC 332 
MCI358 
MC 4602 

MC14013 
MC14016 
MC 4066 
MCI4514 

MCM2114 
.U614956 
MI.231 

ML236E 
11L2370 
ML23153 
ML239 
M615387 
61615611 
M6.15840 
N64106 

NE545E3 Dolby) 
NE555P 

NE555 

IL-1 
OPT600 
OPT601 
SAA611 

SAA661 
SAA1020 
SAA1021 
S.1A1024 
SA/t1025 
5AA 1073 
SAA1074 
SAA1075 
54.4.1124 

SAAI130 

SAA1174 
SAA1176 
SAAI250 
SAAI251 

10p 
10p 
40p 
50p 

75p£  
1.00 

£1.20 
L1.50 

£1.50 
£1.00 
£1.00 
50p 
50p 
50p 

£1.00 

SOP 
50p 
50p 

501, 
40p 

LI 00 
40p 

50p 
300 
50p 
40p 

£2.00 
45, 
10p 
10p 

10p£  
00 

£2 .00 
£2.00 

LI 00 
75p 

75p 
50p 

£1.00 
£1.00 
15p 
25p 
25p 
30p 
50p 

75p 

£1.00 
£2.50 
L1.54 
£1.50 
£.00 
£.00 
£1.00 
£1.00 
75p 

£1.00 

759 
60p 
60p 
25, 

20p 
20p 
50p 

£1.75 
f.4.00 
£4.00 
£2.50 
£2.50 
£3.00 
£.00 
£3.00 

£2.00 
£2.50 

0.00 
£3.00 
£3.00 
£4.00 

SAA1272 
SAA1276 
SAA5000 
SAA5000A 
SAA5012A 
SAA5020 

SAA5030 
SAA5040 
SAA5040A 
SAA5050 

SAFI032p 
SAF1039 
SAS560 

SAS660 
SAS670 
SL9015 
SL918 
TA7122 
TAA320A 
TAA470 
TAA570 
TAA61111 
TAA621 

TAA6615 

TAA641 
TA7117 
TA7120P 
TA7315AP 
TA 7607AP 
TA7609P 
TBA120A 
TBA120AS 
TEA 12061 
TBA12013 
TBA120.513 

TBA120SQ 
TBAI2OU 

TBA120Q 
TEA 120C 

TIM I 441 

T1A231 
TBA395Q 
TBA396Q 
TEA 396 
TBA440P 
TBA1440C 
TBA480Q 
TBA520 

TEAS 30 
IBA 540 

TBA 550Q 

TEA 560CQ 
TBA570 
TBA625 
TEAM! 
TBA651 
TBA673 
113A 720A 
TEA 730 
TBA7500 
113A760 
TBA780 
TBA8f30 

TBASIOAS 

TBASIOS 
113A820 

TBA830 
TBA890 
184.900 
TBA920 
TBA920Q 
TBA950 
TBA990Q 
TMS1000NL 

TMS1943(clockche) 
TMS9980 
TMS9901 

TMS271611.. 
TMS3529 

TMS4014 

TX-012 
TMS9902 
ULN2216 
51929841 
SN29770BN 
SN2977113N 
SN29772BN 
SN7402N 
SN7472N 
SN74107 
SN74167 

SN7472N 
SN75108AN 

SN7600I 
SN76003 
SN760I3ND 
SN760111 

SN76008 

£3.00 
£3.00 
L1.50 

L1.50 
£5.00 
£.50 
£.00 
£.50 

£I.40 
£3.50 

£2.50 

£2.00 
£.00 
£1.00 
£1.00 
£5.00 
£6.20 
£1.15 
50p 

£1.50 
75p 

£2.00 
£2.00 
£1.00 

£1.50 

50p 
50p 
50p 
40p 
50p 
40p 
50p 
40p 
40p 
40p 

£1.00 
75p 

30p 

40p 
£1.00 

75p 

501; 
L1.00 
75p 

[1.00 
£1.00 
CI. 00 
£2.00 
£2.00 
£1.00 
£1.75 
£2.00 
L1.50 

50p 
£.00 

£2.00 
£1.00 
L1.50 
£1.50 
/1.50 
11.50 
£1.50 
50p 

60p 

41/p 
60p 

£1.50 
11.00 
11.50 
1.50 

LISO 
£1.50 

£1.00 
£4.00 
£1.00 
£4.00 
m.o.° 

crop 
£1.00 
70p 

L1.00 
£1.24 
75p 
50p 

£1.00 

11.00 
£1.00 
£1.00 

£1.00 
£1.00 
70p 

20p 
31.00 
£1.00 
I/.00 
I1.50 
/1.00 

£1.00 
Filers 

5-5MHz 15p 
654.Hz 31Ip 
BF1.1455K 5P 

Thyrimon 
TO3F800 
BT106 Plastic 
BT106 Metal 
8T119 
BT120 
138C4443 
GI I Thyristor 
Decca 80-100 
2N4444 

LISO 

144 
£1.20 
£1.011 
£1.0111 
75, 
14p 
64, 

/1.011 

Tberosiatois 

VAI104 Sop 
1TTP7266312 15p 
PTH451 AOR 15, 
P737P Fits Pye & FT34 210, 

Degausing Thermistor fits 
most XIS 21Ip 
GEC Double Thertrustor 759 
G8 Deposing 35, 

BLY49 50p 

I.C. Heat Sink 20 for 11.00 

201T05 Heat Sink £1 .00 

CVC 9 power supply 

board £1.50 

CVC 20/2 mains panel £2.00 

rrr Mains Filter 

.I/250v/CVC 20 to 45 chu-

sis 50p 

Pots 10 k with Switch 25p 

Pots 47 k with Snitch 25p 

Mullard Surface Wave Filter 

RW I53P Colour TV Fil-

ter 40p 

Mullard Surface Wave Filter 

RW 154 Colour TV Filter 

40p 

GI I Line Scan P.C.B. £1.00 

GI I Power Supply P.C. B. 

£2.00 

SN76023N 

SN76033 
SN76110N 
SN76115AN 
SN76131 
5N76 14 IN 
SN76226 
SN76227N 
SN76228N 
SN76270 
SN76532N 
SN765MN 
S13476543 
5N76 546 
SN76550 
SN76552 
SN76570 
SN 76620 
5N76650 
SN76660N 
SN76620AN 
SN 76666 
SN76705N 
SN76707N 
SN76708AN 
SN 76720 
L'A7831,3C 
BT 100A 02 
BTI 38 10A 
BT I 46 
TEA 540Q 
TC2.270 
TCA170Q 
TCA640 
TCA660 
TCA270S 
TCA270SQ 
TCA740 
TCA/100 
TCA1130 

TCEP100 
TCE1200Q 
'TDA4400 
TDA1003A 
TDA1010 
TUA IOWA 
TDA1072 
TDA1151 
TDA1170 
TDA1190 
TDA1327A 
TDAI412 
TDA2003 
TDA2004 
TDA2010 
TDA2I40 
TDA2030 
TDA2525 
TDA2640 
104.2322 
TDA2530 
TDA2532 
TDA2540 
TDA2541 
TDA2571AQ 
TDA2575A 
TDA2581 
TDA2590 
TDA2393 
TDA2560 
TDA2600 
TDA261 I 
TDA2653 
TDA2002 
TDA2640 
TDA2680 
TDA2690 
TDA2593 
TDA3190 
TDA3560 
TDA357IQ 
TDA9403 
TDA3651AQ 
SN74LS I25AN 
SN74LS 248 
SIL4516 
SN161161NG 
SN16862AN 
SN16964AN 
SN29764AN 
UA72I 
UA7300 
RGP3OG 
MPSA14 
MPSA43 
MI13005 
61.1E5 IT 

611E340 
MJE660 
M18.661 
MiE3055 

£1.50 

L1.50 
£1.00 
50p 
50p 

£1.00£  
1 .00 

60p£  
.00 

£1.00 

50p 
£2.00 
£3.50 
LI AO 
30p 

10p£  
1.00 
50p 
50p 
40p 
50p 

Lb .00 
1.00 
75p 
75p 

£I.00 
40p 
40p 
70p 
30p 

L1.50 
. 00 

£1.00 
£1.00 
£1.00 
£1.00 
£1.00 
£1.00 
£2.00 
£1.00 

£2.25£  
1.00 

E1.00 
f1.00 
[1.00 
L1.50 
L1.00 
30p 

£1.00 
L1.00 
£1.00 
50p 
80p 

f.2.00 
£I.00 
£3.50 
£2.00 
£1.00 
£2.00 
£1.00 
L1.50 
£1.00 
80p 

£1.00 
£2.50 
/1.00 
£2.50 
/1.00 
L1.00 
50p 

i5.00 
£1,00 
£1.00 
f 1.00 
£2.00 
C1.00 
£1.00 
£1.00 
£1.00 
f 4.00 
L1.50 
£3.00 
£3.00 
30p 
50p 
50p 
50p 

L1.00 
50p 

LI .00 
45, 
45, 
10p 
10p 
10p 
10p 
25p 
28p 
25p 
25p 

C1.00 

TV Crystals 
4MHz 

4.433-619 

6MH2 

8.867238 

Large or small 50p each 

GEC Power Panel T\1106 

Thermistor PT34 New 

£1.00 

MIE.2801 
MIE2955 
641E11005 
Sarukron Deck 
SKE262.164 

30p 
50p 

301; 

34p 

Trantimon 
4.1222 
4.1223 
AC106 
ACI21 
AC124 
AC128 
AC137 
AC151 
ACI31 
ACI38 
ACI52 
AC153K 
AC142K 
AC169 
ACI 76 
AC176K 
ACI78K 
AC179 
AC186 
AC187K 
AC188 
AC 188K 
ACY2I 
AD 143 
ADI49 
4.0161/162 
AFI39 
AF181 
AF239 
AF367 
AL102 
BCI61 
00507 
BD509 
5D510 
50517 
80519 
80504 
BD535 
11135440 
BD562 
BD610 
130646 
BD676A 
80670 
BD681 
00007 
BD826 
110948 
BDX 
BDX32 
BF118 
BF121 
OF 127 
5E137 
BF157 
BF I 60 
0F161 
BF164 
BF179 
BF180 
BF181 
BF182 
BF184 
BF194 
BF195 
131,196 
BF197 
BF198 
BF I 99 
131,200 
BF222 
BF224 
BF238 
BF240 
BF244 
8F2456 
BF256 
B F257 
BF258 
B F262 
BF263p 
FIF264 
13F271 
BF273 
BF274 
BF324 
BF337 
BF355 
13F462 
BF363 
0F 367 
11F391 
BF394 
13E419 
BF423 
BF448 
BF449 
13F488 
BF459 
liF44,14 
BF469 
131,470 
BF480 
BF,94 
0F597 
BF671 

15p 
15p 
15p 
15p 
15p 
15p 
15p 
15p 
15p 
15p 
15p 
15p 
15p 
15p 
15p 
15p 
15p 
15p 
15p 
15p 
15p 
15p 
299 
50p 
50p 

pair 40p 
25p 

£1.00 
25p 
25p 

£1.75 
10p 
50p 
30p 
30p 
300 
30p 
30p 
10p 
30p 
30p 
40p 
50p 
10p 
50p 
25p 
20p 
50p 
30p 
20p 

£1.25 
20p 
20p 
25, 
20p 
20p 
20p 
20p 
60p 
30p 
20p 
20p 
20p 
20p 
10p 
10p 
10p 
12p 
10p 
10p 
20p 
10p 
15p 
25, 
16p 
45, 
20p 

11)88 
20p 
25p 
15p 
25p 
15p 
10p 
10p 
10p 
25p 
50p 
30p 
20p 
15p 
15p 
15p 
10p 
10p 
15p 
10p 
.30p 
10p 
30p 
10p 
30p 
20p 
50p 
10p 
10p 
30p 

DIL - DIL 1.C. Holders 

40Pin x 4 £1.00 DIL - QIL 

42 Pinx 5 £11.00 16Pin x 10 £1.00 

28Pinx5 80p 18Pinx 10 £1.00 

16Pinx 10 70p 28 Pinx4 £1.00 

24 Pin x 5 75p 8Pinx 10 50p 

14Pinx10 70p 16PinG11 each 10p 

18Pinx10 80p 



BARGAINS ---J7d A! fl1IDTT1! TATA 1!IIflTTU! 1000's OF 

HARD DISK DI VES 
Fully 

e ue,side0dVDAIATBETarLs:ei.3 " Mb disk drives 
Front load Free stand or rack mount [MAIO 
Exchangeable type tvia lid removal) ine.ao 
m.3029 PSU unit for 2 drives £13510 

DIABLO/ORE 44-4000A/9 5+5 es stock from iws.110 
1000's of spares for S30.4000, 3200, HAWK ex stock 

Plus in house repair, refurbishing service 
Call for details or quotation 

EX STOCK IIITEGRAI'ID CIR 
OVER 100,000 mum INCLUDING: 
Intel D8085AH-2 125.00 08271 165.00 FP1 500 Heavy Duty 25 cps daisy wheel 

D8202 D8257 -5 8255 D3002 RS232 interface, bi directional printers, 
2732 EPROM SPECIAL fully guaranteed Brand New at £499.00 
450ns 13.75, 350ns 14.00, 3oons 54.50 CALL FOR MORE DETAILS 

ROT LIRE DATA VASE 

DISTEL© 
THE ORIGINAL FREE OF CHARGE dial up data base 
1000's of stock items and one off bargains 
ON LINE NOW - 300 baud, full duplex CCITT tones, 8 bit 

word. no Parity 01-679 1888 

STILL IN STOCK 

ir,!', Orl I SAVE 
-f" with our range of BRAND NEW professional 

Keep y  our hot parts L and LIABLE cooling tant. 

ETRI 99XU01 Dim 92 x 92 it 25 met 
Miniature 240 v equipment tan complete with fee; guard £9.95. LD JS-3AR Dim. 3's Tx 2.5" compact ' The "Do Everything Printer" at a rice that will 

COMMIS 'CAB' 
All in one quality computer 
cabinet with integral switched 
mode PSU. Mains filtering. and twin fan cooling 
Originally made for the famous DEC POPS computer 
system costing thousands of pounds. Made to run 24 
hours per day the PSU fully screened and will deliver a 
massive +5v DC at 17 amps, +15y DC at 1 amp and -15v 
DC at 5 amps The complete unit is fully enclosed with 
removable top lid, filtering, trip switch, 'Power' and *Run' 
LEDs mounted on Ali front panel, rear cable entries, etc 
etc units are in good but used condition - supplied for 
240v operation complete with full circuit and tech man 
Give your system that professional Offish for only 
f 49 95 + Carr Dim 19" wide 16" deep 10 5" high 
Useable area 16"w 105h ti 5"cl. 
Also available LESS PEU, with FANS etc. Internal dim 
19w. 16"cl 10.5"h Elt“ Camagé & insurance £9 50 

very quiet running 240 v operation NEW te.95 
BUHLER 09.11.22. 8-16 y DC micro 
miniature reversible Ian Uses brushless 
servo motor for extremely high air flow, 
almost silent running and guaranteed 10,000 
hr life Measures only 62 a 62 x 22 mm. 
Current cost £32 00 OUR PRICE ONLY 
Et 2.95 complete with data. 
MUFFIN-CENTAUR standard 4" x 4" x 1.25" 

1 fan supplied tested EX EQUIPMENT 240 v 00%. 

at £10 50 1000's of other tans Ex Stock_ 099 £6 25 or 110 v at £4 95 or BRAND NEW 240v 

II I r tils.Pt P king mill n tb 

'UAL 8" DISK DRIVES 
Current, quality, professional produet of a 
major computer company, comprising 
2 x 40 track M PI or Shugart FULLY BBC 
COMPATIBLE single sided drives in a 
compact, attractively styled. grey ABS 
structured case with internal switched 
mode PSU. The PSU was intended to drive 
both drives and an intelligent Z80 controller 
with over 70 ic's. The controller has been 
removed leaving ample space and current 
on the +. -5. +12 and -12 supply for all 
your future expansion requirements. 
Supplied tested with 90 day guarantee in 
BRAND NEW condition with cable for BBC 
micro. Ex Stock at only£259.0U 
+ £10.00 carr. Limited Quantity Only 

SUPER PRINTER SCOOP 
›-‘.- Baggy, CE,NN,EvaddTR,....0 bH.91Cp hS .7 nc34:9-,..! 

plus 

ER Irepeated. Standard RON CS 
parallel interface for direct connection to BBC, 

ORIC, DRAGON etc. Superb print quell?, with full 

HIGH DEFINITION internal PROPORTIONAL SPACED 
MODE for WORD PROCESSOR applications. 80-132 

columns, single sheet, sprocket or roll paper handling plus 
much more. Available ONLY from DISPLAY ELECTRONICS 
at the ridiculous price of IMF £1111111 + VAT Complete with 

full manual etc. Limited Quantity -Hurry while stocks last 
Options. Interface cabie (specify) for BBC. OR1C. 

DRAGON or CENTRONICS 36 way pIg £12.so. SPIVS ribbon 
£3.50 each BBC graphics screen dump utility program £8.60 

Carrie e and Ins. £10.00 + VAT 

CE TERMIPRINTER 
A massive purchase of these desk too 
ponter terminals enables us to otter you 
these quality 30 cps printers at a SUPER 
LOW PRICE against their original cost of 
over £1000 Unit comprises of full OWERTY, 
electronic keyboard and printer mech with 
print face similar to correspondence quality 
typewriter Variable lorms tractor unit 
enables full width - up to 13 5" 120 column 
paper, upper - lower case, standard RS232 
serial interface, internal vertical and 
horizontal tab settings, standard ribbon 
edit/stable baud rates quiet operation plus 
many other features Supplied complete 
with manual Guaranteed working E130.00 or 
untested WA* optional floor stand (12 50 
Carr & Ins £1000 

DATA MODEMS 
Join the communications revolution with our 
range of EX TELECOM data modems Made to 
most stringent spec and designed to operate 
for 24 hrS per day Units are made to the 
CCITT 'tone spec With RS232 i/o levels via 
a 25 way D skt Units are sold in a tested 
and working condition with data Permission 
may be required for connection to PO lines 
MODEM 20-1 Compact unit to, use with 
MiCRONET. PRESTEL or TELECOM GOLD 
etc 2 wire uirecl connect 75 baud transmit 
1200 baud receive Dala i/o via RS232 
socket Guaranteed working with data £41 PS 
MODEM 20-2 same as 20.1 but 75 bauc 
receive 1200 baud transmit £130 00 
TRANSDATA 307A 300 baud acoustic 
coupler RS232 i/o £95.00 brand new Cf4 50 
NEW 05L21 23 Multi Standard modem 
'selectable V21 300-300 bps V23 75-1200, 
V23 12cio-75 full duplex_ Of 1200-1200 half 
duplex modes. Full auto answer via modem or 
CPU LED status indicators. CALL or ANS 
mode* Switchable ccrTT or BELL 103 
202 Housed in ABS case sae only 2.5' a 8.5" 
a 9' F286.00 + VAT 
For further data or details on other EX STOCK 
moderns contact sales office. 

Carnage on as moderns £10.00 + VAT. 

SPECIAL 300 BAUD MODEM OFFER 
Another GIGANTIC purchase of these EX BRITISH TELECOM, BRAND 
NEW or little used 28 data modems allows US to make the FINAL 
REDUCTION, and for YOU to join the exciting world of data 
communications at an UNHEARD OF PRICE OF ONLY £29.95. Made to 

the highest POST OFFICE APPROVED spec at a cost of hundreds of 
pounds each, the 28 has all the standard requirements for data base, 
business or hobby communications. All this and more!! 

• 300 baud full duplex 
• Full remote control 
• CCITT tone standards 
• Supplied with full data 

• CALL, ANSWER and AUTO modes 
e • Standard RS232 serial intenace 

NOW ONLY • Built in test switching 
£29.95 • 240y Mains Operation 

• Direct  • Modular construction isobted connection • 1 year full guarantee • Just 2 wires to comms. line 

Order now - while stocks last. Carriage and Ins. £10.00 

8" 191A8 WINCHESTER DISK DRIVE 
Made in the UK by a subsidiary of the World's largest disk drive manufacturer. 
This BRAND NEW "end of line- unit offers an outstanding opportunity to add a 
MASSIVE 19 mb of storage to your computer system. Superbly constructed 
on a heavy die cast chassis the ORE 3100 utilises 3 x 8" plattens in a dust 

free cavity. All drive functions are controlled by microprocessor electronics 
using an INTEL 8035 cpu and TTL support logic. Data to the outside world is 
via two comprehensive 8 bit TTL level bi directional data busses with full status 
reporting for ease of interfacing. Many features such as Av. seek time 35 ms, 
512 bytes per sector, +24, -24 and +5 v DC supply, plug in card system, and 
compact size of approx. 19cm H x 21cm W and 42cm D etc, etc, make this item 
a real snip. 

Units are BRAND NEW and BOXED and sold at a FRACTION of original cost 
- hence unguaranteed Complete with 150 page manual, circuits and 

applications guide. 

ONLY £225.00 Carriage £10.00 
Suitable power supply unit - sold ONLY with drive 139.95. 

PROFESSIONAL KEYBOARD OFFER 
An advantageous purchase of brand new surplus allows a great OWERTY full travel 
chassis keyboard otter at fractions of their original costa 
ALPHAMERIC 7204/60 full ASCII 60 key, upper, lower + control key. parallel TTL 
output plus strobe Dim 12" a 6" +5 & -12 DC £31.50. 
DEC LA34 Uncoded keyboard with 67 quality, GOLD, normally open switches on 
standard X, Y matrix Complete with 3 LED indicators & i/o Cable - 'deal micro 
conversions etc pcb DIM 15" x 4 5" 1241IS carnage on keyboards £3 00 

66% DISCOUNT 
ELECTRONIC 
COMPONENTS 
EQUIPMENT 

Due to our massive bulk purchasing programme which enables us to bring you the best possible 
bargains we have thousands uf I C s. Transistors, Relays Caps PCB s Sub-assemblies 
Switches. etc etc surplus to our requirements Because we don t have sufticient stocks of any 
one item to include in our ads we are packing all these items into the BARGAIN PARCEL OF A 
LIFETIME Thousands of components at giveaway prices, Guaranteed to be worth 
at least 3 times what you pay Unbeatable value, Sold by weight 

2.5kIs Et 23 + pp £1.25 5kIs £3.90 + £1.80 
10kIs £10.25 + pp £2.25 20 kls £17.50 + £4.75 

H PLUS VAT 
.6. t 

't 

l."•••• 

‘ei 

ad. 

BUDGET RANGE 
VIDEO MONITORS 

At a price YOU can afford, our range of EX 
EOUIPMENT video monitors defy 
competition!! All are for 240y working with 
Standard composite video input. Units are 
pre tested and set for up to 80 col use on 
BBC micro. Even where MINOR screen 
burns MAY exist - normal data displays are 
unaffected. 

1000's SOLD TO DATE 
9" HITACHI very compact fully cased. dim. 
21cm H x 21cm W x 22cm D. Black and 
white screen E44.93 
12" KGM 320-321, high bandwidth input, 
will display up to 132 columns x 25 lines. 
Housed in attractive fully enclosed 
brushed alloy case. B/W only £32.93 
GREEN screeni39.95 
24" KGM large screen black & white 
monitor fully enclosed in light alloy case. 
ljeal.sçhültodhops. clubs etc. 
Wit Y 
14" BRAND NEW Noyes COLOUR type 
NCI 414-CL. Many exacting features such 
as RGB TTL and composite video input. 
GREEN TEXT key, internal speaker and 
audio amp Even finished in BBC micro 
mechinq colours. Fully guaranteed. 
ONLY 099.00 

Carriage and ins on ALL videos £10.00 

SEMICONDUCTOR 
'GRAB BAGS' 

Mixed Semis amazing value contents 
include transistOra, digital, linear . IC 's Macs 
diod.es, bridge recs. etc etc All devices 
guaranteed brand new lull spec with manu 
facturers markings, fully guaranteed. 
50+ Et 55 100+ 1111 
TTL 74 Series A gigantic purchase of an 
-across the board" range of 74 TTL series 
IC s enables us to offer 100+ mixed 
"mostly TTL" grab bags at a price which two 
or three chips in the bag would nnormally 
cost to buy Fully guaranteed all I C's full 
spec 100+ fil10 200+ E 11 30 300 + E 11 30 

DEC lasEIERNER 
BAll-MB 3 5" Box. PSU, LTC £385.00 
DNI 1-AD 16 x RS232 DMA 

interface £2100.00 
OLV11-J 4 x EIA interface £310.00 
DUP11 Sych. Serial data i/o £650.00 
DZ11-B 8 line RS232 mua board £1350.00 
LA36 Decwriter EIA or 20 ma loop £270.00 
LAXX- NW LA180 RS232 serial interface 
and buffer option. VI 30.00 

LAX34-AL LA34 tractor feed £85.00 
MS11-JP Unibus 32 kb Ram £80.00 
MS11-LB Unibus 128 kb Ram £450.00 
MS11-LO Unibus 256 kb Ram £850.00 
MSC4804 Obus (Equiv MSV11-0 
256 kb £499.00 

PDP11 /05 Cpu, Ram, i/o, et £450.00 
PDP11/40 Cpu, 124k MMU £1850.00 
RT11 ver. 3B documentation kit £70.00 
RK05-J 2.5 Mb disk drives V3b0.00 
KL8JA POP 8 async £175.00 
M I8E PDP 8 Bootstrap option £75.00 
VT50 VDU and Keyboard - 
current loop £175.00 

1000's of EX STOCK spares for DEC 
POPS, PDPSA, POP11 systems & 
peripherals. Call for details. All types of 
Computer equipment and spares wanted 
for PROMPT CASH PAYMENT. 

Ali prices quoted are tor U. Maintancl paid cash with order in PoundaStirtingPLUSVAT. Minimum order valueEZ 00, Minimum Credit. 
CerdorderifiX Minimum BONA FIDE account orders from Government dept.% Schoots. Universities and established companies 
EARN Where met and packing not indicated pies» ADO C1.00. + VAT Warehouse open Mon-Fn S30 - 5.30. Sat 10.15- 53a 
We reserve the right to change prices andepecificatione without notice. Trade. Bulk and Export entwines welcome. 

, _O ri-rn tv, ri- 32 Biggin Way, Upper Norwood, London SE19 3XF 
Li-CL I 1\I-11 I" -1- Telephone 01-679 4414 Telex 27924 
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SPECIAL TEST FEATURE 

For the creative amateur, another 
American, K6QHZ, produced a DIY 
version which might not be as compact or 
convenient as its commercial equivalent, 
but which has been tested on this side of 
the pond by G6RC. Originally christened 
the Mickey Match, the modified version 
called the Minimatch (see Figure 6), 
employed a 16 inch line section of 
standard co-ax cable, adapted for this 
particular purpose by running an 
insulated pick-up wire under the braid-
ing by bunching it. 
This, it must be said, is a time 

consuming performance, but with a little 
patience and a lot of profanity, it can be 
achieved. The only problem, as far as 
G6RC was concerned, was in preventing 
the co-ax braiding from scratching the 
enamel insulating coating on the run-
ning wire, which would result in a short. 
Low-value carbon variable resistors 
might be a bit hard to find, but almost any 
cross-arm meter with an FSD of 60A 
should suffice. 

CW oscillators 
With the advent of a growing interest in 

the use of CW, oscillators for morse-
practice and CW monitors for listening to 
outgoing transmissions are finding 
favour in the ancillary' departments of 
many amateur radio enthusiasts. Time 
was (and I certainly don't remember it!) 
when the early railway signallers used 
key-clicks (or sounders) as the only 
available audible means of reception: 
even First World War communications 
were conducted in similar fashion. 

It might be of interest, incidentally, to 
know that Mr Morse might have been 
responsible for one form of telegraphic 
code, but not for the code in its present 
form. The revised version takes into 

CIV 

Fig 7 A simple morse-practice oscillator (diagram courtesy of Ray 
Marston & Newnes Technical Books) 

consideration the fact that some letters 
are used more frequently than others, 
and were therefore allocated fewer dots 
and dashes. 
Having imparted that relatively useless 

piece of historic unimportance, the fact 
remains that few, if any, radio amateurs 
can read key-clicks. They require an ICW 
to hear not only what they are sending, 
but also the quality with which they are 
sending it! Furthermore, the appearance 
of bug' keys and their electronic 
derivatives made the monitoring of out-
going signals imperative. 

Machine-gun morse 
Although the more recent electronic 

versions of the bug key regulate the 
duration-time of 'dashes' to match the 
speed of the 'dots', many users of 
original 'spring-type' bug keys fall into 
the inevitable trap. In an attempt to con 
fellow amateurs (and possibly them-
selves!) into believing that they are bug-
key wizards, they screw the 'dot'-rate up 
to a far too high level, with the result that 
their morse-sending resembles a volley 
of machine-gun fire interspersed with 
elongated 'dahs' — presumably during re-
loading! 
A Morse practice oscillator, therefore 

(along with an independent quality 
assessor) is definitely a 'must' before 
projecting yourself on an unsuspecting 
audience, most of whom would be too 
well-mannered to say 'QSD', but who will 
merely turn the dial to find somebody 
they can read! The simplest method of 
constructing a practice oscillator is 
shown in Figure 7 — a device which 
requires the minimum of components, 
making use of the ubiquitous 555 IC and 
which provides separate tone and 

volume controls. 

But having achieved the necessary 
competence on the practice gear, a 
monitor is still necessary for live opera-
tions. Such a unit is shown in Figure 8— a 
useful circuit which has 'done the 
rounds' of radio magazines and thus 
proved itself. It is, in fact, a dual-purpose 
machine which will not only provide a 
sidetone for CW monitoring, but will also 
check on the transmitter function. Dub-
bed the 'Der Mini-Monitor' by WB2AAI, 
the transistor forms an AF oscillator with 
its frequency determined by Cl, 02 and 
the high impedance headphones. 
Whilst it is possible to use the device 

entirely by rectified RF pick-up, the 
degree of coupling to the transmitter 
aerial tuning unit can be reduced by the 
use of the assisting battery. An alterna-
tive, shown in Figure 9 allows the 
amateur a certain licence in that virtually 
any transistor can be used. You must 
make sure that the crystal diode does not 
create harmonics: a problem easily 
rectified by the absorption wavemeter 
you've just made from Figure 1. 

Assortment 
So that is it — an assortment of test 

circuits which may give pleasure in the 
construction, and assistance in the 
operation of radio gear. There are many, 
many other devices of a similarly helpful 
nature. 
One thing about amateur radio enthu-

siasts is that they are willing, and even 
eager, to share their individual dis-
coveries with their fellow amateurs. 
Whether or not this generous (not to say 
unselfish) attitude is prompted by a 
desire to further the development of 
radio techniques, or just to show off, I 
wouldn't know; maybe it is a little bit of 
both, but, either way, we all win! 
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Glen Ross G8MWR 

The new schedule 
The new schedule comes into effect on 

10th November this year and contains 
some points of specific interest to the 
metrewave operator. Let us take the 
bands individually, starting with 50MHz. 
There is nothing allocated generally at 
this frequency, although 50 special 
permits have been issued and another 60 
are being negotiated. The long term 
future for amateurs on this band seem to 
be fairly bright with a strong possibility of 
an allocation at 50 to 52MHz. 
The RSGB are at present negotiating 

on the basis of the band being available 
to both class A and B operators, although 
whether this will come to fruition is 
anyone's guess at the moment. The band 
is at present only available outside 
normal TV hours, but apart from that the 
facilities available to those who do have 
a permit are broadly the same as on the 
other bands. 
On 70MHz the position is unchanged 

and of course the band is only available 
to class A operators. There is no 
prospect of any change to this arrange-
ment, because the band is not recog-
nised internationally and is issued to UK 
amateurs via one of the 'Footnotes' in the 
rulebook. 
The primary user of the band is the 

Ministry of Defence and there is a clause 
in the schedule which states that 'the use 
of any frequency shall cease on the 
demand of a Government official'. 
The band of interest to most class B 

and many class A operators is two 
metres, and here the situadon is the 
same as before in respect of frequencies 
and power. We are, however, the prime 
user of this band both in our normal and 
amateur satellite service. The satellite 
service is given separate recognition in 
the schedule and so counts as a service 
in its own right. 
The permitted modes are Morse, 

telephony in its various guises, RTTY, 
data, FAX and slow scan TV. The 
maximum power permitted is 26dBW, 
measured at the aerial. 
As an aside, the Americans have an 

allocation at 220MHz which is not 
available to us. However, due to this band 
having very little use, it now looks as 
though it will be withdrawn and handed 
over to the mobile service. 
This is surely a good demonstration of 

the 'use or lose' syndrome which could 
happen here, and nearly did happen in 

Belgium a year or so ago with respect to 
the next band on our list. 
Seventy centimetres provides a lot of 

problems for us. Firstly the amateur 
service has secondary status on this 
band, the primary users being the 
Ministry of Defence and various radio-
location services, the most notorious 
being the 'Syledis' system. This effec-
tively pushes the amateur down into 
the third layer of precedence on this 
band. 
Most of the national societies in 

Region 1 feel that this is not the right 
place for this type of location service, 
and pressure is being brought to bear on 
the national governments of the coun-
tries using them to attempt to get them 
moved. 

Inefficient 
It has also been claimed that they are 

inefficient in their use of spectrum space 
and that satellite based systems are not 
only more accurate but could also be 
cheaper. The only snag is that the users 
have already bought Syledis and they are 
hardly likely to want to change in a hurry. 
Another user of the band is the MOD's 

'Mould' system. This is a communication 
system which is interleaved' between 
the amateur repeater system, and carries 
traffic using military procedures and also 
data; most of the time they seem to send 
plain carrier. 
These frequencies must be avoided at 

all times. There are also geographical 
and power limitations in the 430 to 
432MHz area of the band which apply in 
the London and North Yorkshire areas. It 
is fortunate that these restrictions do not 
apply to the section of the band (432 to 
433MHz) which carries most of the 
amateur traffic. 

In addition to the modes listed for two 
metres, this band, and those higher in 
frequency, are also available for fast 
scan TV operation. On 23cms the band is 
from 1240 to 1325MHz, the most com-
monly used segment being from 1296 to 
1298M Hz. 
On this band the amateur service is 

again the secondary user and the 
amateur satellite service is listed for 
earth to space transmission only. This is 
an attempt to get some sense into the 
present system, where people trying to 
listen to the Oscar 10 downlink on two 
metres also get a fair ration of those 
using the same frequencies to transmit 

up to the Russian satellites. This, as you 
can imagine, causes a certain amount of 
confusion. 
On 13cms the band is from 2310 to 

2450MHz (this is one area where we are 
certainly not short of space and the 
bands get even wider as we go higher). 
The amateur again 'enjoys' secondary 
status and the satellite service is 
allocated 2400 to 2450MHz. A note tells us 
that we 'must accept interference from 
the industrial, scientific and medical 
allocations that also exist on this band'. 
The next band up is 9cms where we 

have an allocation from 3400 to 3475MHz 
on a secondary basis with no amateur 
satellite allocation. The allocations at 
6 and 3cms are on the same basis and 
remember that special permission is 
required before you use the band from 
24050 to 24250M Hz. 
On the bands at 47, 75, 142 and 250G Hz 

we are the primary users. These alloca-
tions are probably based on the pre war 
idea of giving 200 metres and down to the 
amateurs because these wavelengths 
were of no use and would at least keep 
them quiet. We proved them wrong then, 
and I suspect we will do so again. 
The power is still to be measured at the 

aerial, which means that you can take 
into account the loss of the feeder when 
generating the RF. This is probably not of 
any real consequence on two metres, but 
becomes very useful as the frequency of 
operation increases. 
Another point is that when using RTTY, 

data or TV transmission you must include 
your callsign, by voice or OW, at intervals 
not exceeding 15 minutes and on the 
same frequency. This would seem to put 
an end to sending pictures on RTTY that 
could take more than half an hour to 
complete. 

It has always been required that you 
send your callsign in this manner on any 
mode if the transmission time exceeds 
15 minutes, but this requirement has 
been rather ignored in the past. 
The sting is buried in footnote 'H' 

where it says that 'where the amateur 
service holds a band on a primary basis, 
this is on the understanding that they 
cannot claim protection from interfer-
ence from any other authorised service'. 
Could someone please explain to me 
how you can be a primary user of a band 
andhave to put up with interference from 
secondary users? 

Things in space 
The Get Away Special seems to have 

become contaminated by its British Rail 
namesake! The shuttle flight that should 
have left the platform on the 1st October 
ran several days late (too late for this 
edition in fact) and therefore we can 
bring you no news of the Marshall 
experiment. Details for QSLing etc, were 
given in last month's edition. 
On UoSAT 2, or Oscar 11 if you prefer, 

the news is that the clock has been reset 
to the correct time. Is there no end to the 
achievements possible on this machine! 
Users of Oscar 10 will find that the 

operation schedule has changed a little. 
Modes 'L' and 'B' are now both available 
on each orbit. Related to Mean Anomaly, 
the schedule is now: 0 to 90 Mode 13; 90 to 
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ON THE BEAM 
107 Mode L; 107 to 208 Mode B; 218 to 235 
OFF; 235 to 256 Mode B. 
There have also been some changes 

on the General beacon on 145.810MHz. 
The new system is still based on a 
30 minute schedule and is intended to 
give users more information on the 
status of the satellite. The new schedule 
starting from the hour will be: 0 to 5 
minutes CW; 5-15 minutes PSK; 15 to 20 
minutes RTTY; 20 to 30 minutes PSK. 
The schedule then repeats for the next 

thirty minute period. It is hoped that the 
information carried will be updated 
every week. Future satellites include the 
German Phase 3C unit, which will be 
similar to Oscar 10, and the Swedish 
SWASAT unit, which is in a very early 
phase of planning. Looking even further 
ahead is the idea of a Phase 4 unit which 
would be the start of a geostationary 
system. 

Odds and ends 
Last month we mentioned the 432MHz 

contact between GW8VHI and EA8XS. 
More details have arrived from Reg who 
gives some information on the equip-
ment used and queries the distance, 
which he claims as 2787Kms. 
Reg was running 50 watts to a 

19 element Tonna. EA8XS has 50 watts 
output to a pair of 16 element Tonnas on 
two metres, and on 432M Hz runs 50 watts 
to an array of eight 21 element Tonnas. 

He is also active on 23cms with 7 watts to 
a 1 metre dish and to top it off he has 800 
milliwatts on 2.3GHz. If you feel condit-
ions are good enough to give it a try he 
can be contacted by phone on 010 928 
640184. 
The RSGB 50MHz beacon, GB3HQ, is 

well received in most parts of the country 
and GB3ANG on 70MHz is now operatio-
nal again, putting a good signal into the 
Midlands when conditions are up a little. 
A possible first on 50M Hz was a contact 

between G3NOX and W6JKV who was 
operating stroke 'P' in Greenland. 
ZB2VHE, the Gibraltar beacon, has been 
putting good signals into the UK and 
giving a taste of what is to come when we 
get the band. 
Now on to some repeater news. GB3P1 

has recently had a new feeder system 
fitted which has made some improve-
ment to the coverage. In the Midlands 
GB3YJ at Leamington has changed 
callsign to GB3WK, but the proposed site 
change has not gone through yet. The 
70cms repeater at the same site is now 
back on the air. 
GB3GD, the Leicester data repeater, 

has also changed callsign to GB3RY. This 
was to clear the callsign for the Isle of 
Man repeater. GB3SH in Devon has had a 
lot of work done to it and now sports two 
new J beam four stacked dipole arrays, 
this in conjunction with a GaAsFET pre 
amp and a 25 watt linear has really put 

this into the good thing' class. 

Things to do 
For those of you involved at the higher 

end of the scale there is the Microwave 
Roundtable which is held at the Dept of 
Electrical Engineering, Mappin St, Shef-
field, on November 17th. Plenty of test 
gear and so forth will be available (more 
details from G8AGN, who is OTHr). 
For those of you in the North, the 

Microwave Society are giving a talk and 
demonstration at the Bolton club on 
November 1st. Talk-in will be in opera-
tion and details are available from 
G8MWR (also 0TH r). 
Contests coming up are the 70MHz 

fixed on 28th October, the 1296MHz 
cumulatives on November 2nd and 18th 
and the 144MHz CW contest . over the 
weekend of the 3rd and 4th of the month. 
The 432MHz cumulatives take place on 
the 10th and 26th, and looking forward we 
have the 144MHz fixed station event on 
2nd December. That should be enough to 
satisfy anyone. 
There always seems to be more to fit in 

than we have space for, but that is one of 
the good things about this hobby; there 
is something for everyone. I wonder if 
you had any luck on those moonbounce 
tests? There are some big stations 
around and maybe you were lucky, so 
please let us know. All information to me 
at 81 Ringwood Highway, Coventry. 

AUTUMN OFFERS! 
Test Geer 
An opportunity to acquire 1st class test equipment at low prices. Ex 
demo ,and obsolete stock — guaranteed! 

Hitachi Oscilloscopes 20MHz-100MHz 
Multimeters — Analogue and Digital 
Signal Generators — AM/FM and Video 
Function Generators etc etc 

All by leading makers. Also new equipment on favourable CWO 
terms. 

NICd'eettergers 
Top quality W German chargers for 'AA to 4Ah 'D' Special 'package 
deals' on chargers and cells purchased together. 
HURRY— send large sae for lists now as offers are on a 'while stocks 
last' basis only. 

DANESBURY INSTRUMENTS 
22 Parkway, Welwyn Garden City, Herts AL8 6HG 

Tel: 07073 38623 

mllgtenomm 
RADIO, TV AND RADIO COMMUNICATION SPECIALISTS 

THE UK'S LEADING SUPPLIER OF 934 MHz PERSONAL 

RADIO EQUIPMENT AND ACCESSORIES 

* A full range of Reftec, Crestbyte and Nevada Products 
* Everything you need for 934MHz, plugs, cables, masts, towers, 
SWR/signal metres, aerials, switches etc. 

* The largest stock available anywhere 
THE ONLY AUTHORISED REFTEC SERVICE DEALER 

We have practical and technical experience. Please call us for 
friendly help and advice. Credit terms and mail order facilities 
available 

For further information please ring Mike Machin on (0268) 691481 

ranee! 203, HIGH STREET, 
CANVEY ISLAND, ESSEX 

GCSYMB 
VISA 06VHC 

G4UVJ 

MJI 102 - ANEW NUMBER 
IN BRITISH 'SCOPES . . . 

Simple Operation — Fully Automatic Trigger — 
Single Beam — 100mV to 50V/Div. — Sensitivity — 
10mS to 1µS/Div. — Sweep — X - Y Facility — 
Lightweight and Compact 
and at a very lightweight price 

SEND FOR DETAILS NOW! 

MJ Instruments 
HILLTOP HOUSE, THINGOE 

BURY St EDMUNDS, SUFFOLK, IP32 68E. Tel: 10284) 67104 
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PHONE 
0474 813225 
3 LINES 

A&"   
INTEGRATED CIRCUITS 

49124 
AN2140 
AN239 
AN24014 
AN 264 
AN612 2.15 
AN362L 2.50 
AN7140 3.50 
AN7145 3.50 
AN7145M 3.96 
AN7150 2.96 
BA521 3.35 
CAI 352E 1.75 
CA3086 0.49 
CA3 , 23E 1.96 
CA31407 1.15 
ET76016 2.50 
HA1339A 2.95 
HA1366W 2.75 
HAI 377 3.50 
HA1156W 1.60 
HA1551 2.96 
LA1230 1.15 
LA4102 2.95 
LA4140 2.95 
LA40317 1.95 
LA4140 2.95 
LA4461 3.95 
LA4250 2.96 
LA4420 1.96 
LA4430 2.50 
LA4400 4.18 
LA4422 2.50 
LC7120 3.25 
LC7130 3.50 
LLC7131 5.50 
LC7137 5.50 
LM1011 3.15 
LM324N 0.45 
LM3I9DN 0.95 
L M31337 2.95 
M51513L 2.30 
M5155L 2.95 
M51521L 1.50 
8483772 2.00 
8483756 2.50 
MC13077 1.00 
MC13107 1.95 
MC1327 0.96 
MCI3270 0.95 
MC1330P 1.10 

SEMICONDUCTORS 

2.50 
2.60 
2.50 
2.80 
2.50 

MC1349P 1.20 
MC13507 0.65 

MC13517 1.60 
1.4C1357 2.38 
MC1358 1.56 
MC 1495 3.00 
MC1496 1.25 
MC1451067 

7.95 
MC1723 0.60 
MC33.57 2.75 
MC3401L 2.60 
ML2316 1.76 
ML232/3 2.50 
MSM5807 8.75 
L L02.A 5.75 

SA45004 3.50 
SAA 1025 7.25 
SAA5010 6.35 
SAS560S 1.75 
SAS570S 1.75 
SAS580 2.88 
SAJSB/T/U 

1.00 
SL901B 4.85 
SL917B 6.86 
SL1310 1.60 
SL1327 1.10 
SL13270 1.10 
SN 76003N 1.96 
SN760138 1.95 
S8160238 1.96 
88 760338 1.96 
51,476110N 0.59 
SN76115N 1.25 
SN76131N 1.30 
SN76226DN 

2.95 
SN76227N LOS 
SN76533N 1.56 
SN76544N 1.06 
SN76570N 1.00 
SN76650N 1.18 
51,176660N 0.90 
STK014 7.115 
STK015 5.96 
STK043 9.50 
STK415 7.05 
STK433 5.96 
STK435 7.95 
STK437 7.96 

n•Je, I .1/0 

STK461 11.80 
TA706147 1.50 
TA71067 1.50 

TA71207 1.86 
1471297 2.60 
TA71307 1.50 
TA71377 1.00 
147146 3.96 
747176AP 2.96 
7471937 3.96 
147203 2.05 
TA7204P 2.15 
74720547 1.16 
TA7222_AP 1.80 
1A72277 4.25 
TA73107 1.80 
TA7313AP 2.96 
TA73147 2.96 
1A71377 1.00 
1A73147 2.96 
7473217 2.28 
747609P 3.19 
TA761147 2.96 
TAA550 0.25 
TAA570 1.99 
TAA66113 1.20 
14.4700 1.70 
78412045,8/-
C 1.00 
TBA231 1.25 
TBA395 1.60 
TBA396 0.76 
TBA4410N 2.56 
TI344800 1.25 
TBA510 2.50 
TBA5100 2.60 
TBA520 1.10 
TBA5200 1.10 
TBA530 1.10 
TBA5300 1.10 
TBA540 1.25 
TBA5400 1.34 
TBA5500 1.95 
TBA560C 1.46 
TBA5600 1.45 
TBA570 1.00 
TBA641412 

2.60 
TBA651R 2.50 
18A7204 2.45 

P.M. COMPONENTS LTD 
DEPT REW SELECTRON HOUSE, WROTHAM ROAD 
MEOPHAM GREEN, MEOPHAM, KENT DA13 OCV! 

44712 
AC 126 
AC 127 
AC128 
AC12814 
AC141 
ACI41K 
AC I42K 
Ad I 76 
AC176K 
AC187 
AC187K 

' AC188 
AC I 88K 
40142 
40143 
AD149 
40161 
AD162 
ADI 61/2 
AFI06 
AF114 
AF121 
AF124 
AF125 
AF126 
AF127 
AF139 
AF150 
AF178 
AF739 
AU 106 
AUI07 
AU110 
47102 
8C1074 
BC1078 
BC108 
BC1084 
BC1068 
BC109 
BC1090 
BC109C 
BC114 
BC1164 
BC117 
BC119 
8C125 
BC139 
BC140 
8C141 
BC142 
13C143 
8C147 
BC147B 
8C1484 
BC14138 
BC149 
BCI53 
13C157 
BCI 58 
BCI59 
8C160 
8C761 
BC17013 
BC/71 
8C1714 
BC1718 
BCI 72 
BC I 72B 
8C1 72C 
BC173B 
BC174 
BC174A 
8C177 

0.25 
0.45 
0.20 
0.28 
0.32 
0.28 
0.34 
0.30 
0.22 
0.31 
0.25 
0.28 
0.25 
0.37 
0.79 
0.82 
0.70 
0.39 
0.39 
0.90 
0.50 
1.95 
0.60 
0.65 
0.35 
0.32 
0.40 
0.40 
0.60 
1.95 
0.42 
4.50 
3.50 
2.00 
2.95 
0.11 
0.11 
0.10 
0.11 
0.12 
0.10 
0.12 
0.12 
0.11 
0.15 
0.19 
0.24 
0.25 
0.20 
0.31 
0.25 
0.21 
0.24 
0.09 
0.09 
0.09 
0.09 
0.09 
0.30 
0.12 
0.09 
0.09 
0.28 
0.28 
0.15 
0.09 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

0.09 
0.09 
0.15 

BC178 0.15 
BCI 82 0.10 
BC182LB 0.10 
BCI83 0.10 
BC183L 0.09 
BCI84LB 0.09 
BC204 0.10 
BC20713 0.13 
BC201313 0.13 
BC212 0.09 
BC212L 0.09 
BC212LA 0.09 
BC213 0.09 
BC213L 0.09 
BC2I4 
BC214C 
BC214L 
BC237B 
BC238 
BC239 
8C2514 
BC252A 
BC258 
BC2584 
BC 284 
BC 300 
BC 301 
BC303 
BC307B 
BC327 
BC328 
BC337 
8C338 
BC3474 
BC461 
BC478 
BC527 
BC547 
BC548 
8C5494 
BC550 
BC557 
BC557B 
BC558 0.10 
13C63910 0.30 
13C7334 1.80 
80115 0.30 
80116 
13131247 
130131 
60132 
130133 
80135 
80136 
80137 
80138 
80139 
E30140 
80144 
131)150C 
/30159 
130160 
80166 
B0179 
BD 182 
BD201 
80202 
80203 
80204 
80222 
80223 
B 0225 
BC232 
BD233 
80234 
80236 

0.09 
0.09 
0.09 
0.09 
0.09 
0.12 
0.12 
0.15 
0.25 
0.39 
0.30 
0.30 
0.30 
0.26 
0.09 
0.10 
0.10 
0.10 
0.09 
0.13 
0.35 
0.20 
0.20 
0.10 
0.10 
0.10 
0.14 
0.08 
0.08 

0.60 
0.59 
0.42 
0.42 
0.40 
0.30 
0.30 
0.32 
0.30 
0.32 
0.30 
1.10 
0.29 
0.155 
1.50 
0.55 
0.72 
0.70 
0.83 
0.65 
0.78 
0.70 
0.46 
0.59 
0.48 
0.35 
0.35 
0.35 
0.49 

80237 
B0238 
BE/242 
1313246 
80376 
FID410 
80434 
130437 
130438 
130520 
130538 
1313597 
80701 
80702 
80707 
130)(32 
80757 
0E115 
8E119 
(3E127 
ElF154 
13E158 
BE160 
8E167 
0E173 
8E177 
61E178 
13E179 
BF 180 
BF181 
13E182 
BF183 
BE184 
BF185 
8F194 
8E195 
0E196 
8E197 
8E198 
8E199 
/3E200 
13E241 
/3E245 
BF257 
BF258 
0E259 
13E271 
BF273 
BF336 
/3E337 
BE338 
0E355 
0E362 
BF363 
13E371 
8E394 
8E422 
8E423 

13E457 
13E458 
13F467 
64E595 
8E597 
BER39 
0E640 
8E1341 
8E081 
0E088 
13E890 
8E091 
0E742 
8E1'43 
BEW61 

0.40 
0.40 
0.65 
0.73 
0.32 
0.65 
0.65 
0.75 
0.75 
0.65 
0.65 
0.93 
1.25 
1.25 
0.90 
1.50 
1.63 
0.35 
0.65 
0.39 
0.20 
0.22 
0.27 
0.27 
0.22 
0.38 
0.28 
0.34 
0.29 
0.29 
0.29 
0.29 
0.28 
0.28 
0.11 
0.11 
0.11 
0.11 
0.16 
0.14 
0.40 
0.15 
0.30 
0.28 
0.28 
0.25 
0.26 
0.18 
0.34 
0.29 
0.32 
0.37 
0.38 
0.135 
0.25 
0.19 
0.32 
0.25 

0.32 
0.36 
0.68 
0.23 
0.23 
0.23 
0.23 
0.28 
0.25 
0.30 
1.50 
1.75 
0.33 
0.35 
0.60 

TBA7500 2.66 ' 
TBA800 0.99 

TBABIOAS 1.45 
TBA8107 1.66 
TBA820M 0.75 
TBA8200 1.46 
784890 2.60 
TBA920 1.68 
184950/20 

2.38 
TBA970 2.95 
TBA990 1.49 
TBA9900 1.49 
TBA1441 2.16 
TCA270 1.10 
TC4270S0 

1.10 
TCA650 2.50 
TC4800 2.95 
TC48305 1.95 
TC4900 2.50 
TCAMO 1.65 
T04440 2.20 
TOA1001 1.95 
1041002,4 1.98 
T0410034 3.95 
TDA10044 3.25 
T0410064 2.50 
TDA1010 2.15 
TDA11335 2.50 
TDAI 037 1.95 
TDA1044 2.15 
T041170 1.95 
T1341190 2.13 
104127003.95 
TDA1327 1.70 
TDA2002 1.95 
TDA2003 2.95 
TDA2010 1.95 
TDA2020 2.95 
7042030 2.80 
7042140 3.95 
MA2151 1.95 
7042160 2.50 
TDA2190 2.95 
TDA2521 3.25 
1042522 1.95 
TDA2523 2.95 
7042524 1.95 
1042530 1,95 
11342532 1.95 
TDA2540 1.98 
TDA254, 2.15 
1042560 2.15 

104257, 2.95 
11342581 2.25 
TDA2582 2.95 
TDA2593 2.95 
T042600 5.50 
1042610 2.50 
T0426114 1.95 
TDA2640 2.60 
7042660A 2.75 
104.2690 2.45 
7043310 2.95 
TDA4600 2.50 
TDA9503 3.15 
1043560 3.95 
7E41009 1.35 
UPC566H 2.95 
UPC575C2 

2.75 
UPCI025H 

1.96 
UPC10281-1 

1.95 
UPC I032H 

1.50 
UPC11561-1 

2.75 
UPC 1158H 

0.75 
UPC1I67C2 

1.15 
UPCI1811-1 

1.25 
UPC1182H 

2.95 
UPC1185H 

3.95 
UPC1191V 1.50 
UPCI350C 

2.95 
UPC I353C 

2.45 
UPCI365C 

3.95 
UPC2002H 

1.95 
555 0.35 
556 0.42 
723 0.50 
741 0.35 
747 0.30 
748 0.35 
7808 0.60 
7805 0.65 
7815 0.63 

BFW92 0.85 TIP30C 0.43 
BE)(29 0.30 "Neal C 0.55 
0E084 0.26 71732C 0.42 
61E085 0.32 T103.3E1 0.75 
8E086 0.30 TIP348 0.75 
13E088 0.25 TIP414 0.45 
0E750 0.21 TIPIIC 0.45 
6E751 0.21 TIP42C 0.47 
0E752 0.25 71747 0.65 
8E790 0.77 TIP120 0.60 
BLY48 1.75 717125 0.65 
88 100 0.26 TIP142 1.75 
BRIO1 0.49 117146 2.75 
138103 0.55 TIPI61 2.95 
88303 0.95 11142955 0.80 
BRC4443 1.15 11P3055 0.55 
Err 100A/020.eis 11091 0.20 
81106 1.49 TVI06/2 1.50 
131116 1.20 ZRE0112 16.50 
81119 3.15 281100 6.50 
81120 1.68 281711 0.30 
BUI05 1.22 282110 4.50 
BU108 1.69 282219 0.28 
BUI24 1.25 282805 0.40 
BUI 25 1.25 283053 0.40 
BUI 26 1.60 283054 0.59 
13U204 1.55 283055 0.52 
BU205 1.30 283702 0.12 
8U208 1.39 283703 0.12 
8.12084 1.52 283704 0.12 
BU2080 1.83 283705 0.12 
BU326 1.20 283706 0.12 
13U3266 1.50 2143708 0.12 
8U407 1.24 2743733 9.50 
BU500 2.25 283773 2.75 
8U526 1.90 2N3792 1.35 
BU807 2.25 284280 3.50 
BUY20 2.15 21.14427 1.50 
BUY698 1.70 2144444 1.15 
MJ3000 1.98 285294 0.42 
MJE340 0.40 2145296 0.48 
MJE350 285298 0.60 
MJE520 0.48 2195496 0.65 
MJE2I355 254329 0.95 
MPS413 0.29 254715 0.80 
MPS492 0.30 25C495 0.80 
MR F237 3.45 25C496 0.80 
MR F4504 2SC9310 0.95 

12.50 20C1096 0.80 
MRE453 17.50. 25C1106 2.50 
MRF454 23.50 25C I I 727 2.20 
MRF475 2.50 2SC1173 1.13 
MRF477 10.00 2SC 1306 1.00 
0C 16W 1.95 2SC1307 1.50 
0C23 1.50 25C1364 0.50 
0C29 2.25 2SC1449 0.50 
0C36 2.28 20C1678 1.25 
0c42 Lcss 2SC 1909 1.43 
0C44 0.75 2SC1945 2.55 

0C45 o.se 2SCI 95, 0.05 
OC70 0.4$ 25C1957 0.60 
0071 0.53 25C1969 1.95 
0075 0.95 2SC2028 1.15 
OM 0.50 2SC2029 1.95 
OCIBW 2.50 2SC2078 1.45 
132008E1 1.70 25C2091 0.55 
620108 1.70 20C2098 2.50 
82322 0.58 2SC2166 1.95 
62323 0.86 28C2314 0.80 
62540 2.45 2SC2371 0.38 
6C416334 0.90 2SC93ID 0.95 
RCA 16335 0.90 150234 0.50 
S20600 0.95 2513325E 1.65 
SKE5F 1.45 38211 1.95 
71729 0.40 30K45 0.70 

T1P29C 0.42 35190 0.55 

41865120 
AW36 11 
CM E822W 
CME822GH 
CME1428GH 
CME1428W 
CME1523GA 
CMEI 523W 
CME1431GH 
CMEI431W 
CM E 20201-1 
CM E20241.4/ 
CM E2325W 
CME3126GH 
CME31280i4 
CME3I28W 
CME313201-1 
CME3I55W 
CRE1400 
CV429 
CV1450 
CVI526 
CV2185 
CV2191 
CV2193 
CV2328 
CV5119 
CV5320 
CVX389 
09-11001-1 
09-120 
1310-210GH 
DID-21001168B 
O10-210G H72 
010-23061-1 
D18230GM 
D10/29307/90 
013-27011 
013-30GH 
013-330M 
D13-47011126 
013-47011/34 
D13-47GH 
O13-51GL/26 
013-5101A/26 
013-4500H/01 
013-4710H/26 
D13-55001-I 
013-600GM 
D13-610GH 
013-6100M 
D13-61101-I 
D13-6110M 
1313-630G11 
D14-12001108 
D14-150041 
014-150GM 
014-1720H/84 
014-172GR 
014-172GV 
014-1730H 
014-1730M 
014-1730R 
014-1810H/62 
D14-181011/98 
D14-18103 
014-1810M 
014 181 G M50 
014-181W 
014-1820H 
014-1820M/98 
O14-203BE 
D14-20004/50 

NEW BRANDED CATHODE RAY TUBES 
65.00 
25.00 
19.00 
25.00 
45.00 
39.00 
39.00 
39.00 
39.00 
39.00 
45.00 
45.00 
45.00 
45.00 
45.00 
45.00 
45.00 
43.00 
25.00 
89.00 
35.00 
19.00 
15.00 
19.00 
15.00 
65.00 
85.00 
85.00 
55.00 
39.50 
43.00 
45.00 
65.00 
65.00 
35.00 
35.00 
35.00 
49.50 
49.50 
49.00 
55.00 
55.00 
55.00 
85.00 
85.00 
55.00 
55.00 
65.00 
59.00 
59.00 8 
59.00 
59.00 
59.00 
59.00 
135.00 
75.00 
75.00 
59.00 
55.00 
55.00 
55.00 
53.00 
55.00 
65.00 
65.00 
55.00 
53.00 
59.00 
55.00 
59.00 
65.00 
89.00 
85.00 

014-2000M 
014-2100H 
014-2700H/56 
014-310W 
014-3200H 
D14-320044/82 
014-3400H/KM 
014-340KA 
016-1000H 
D16-10001-1/65 
1316-100GH/67 
D16-100011674 
D16-100011/79 
016-1000H794 
1316-100GH97 
1318-1300W 70 
D18-160014 
021-100H 
021-100J 
021-1OLD 
0137 36 
DB7 36 
DG7 32 
DM/li 
DH7 91 
077 5 
DP7 6 
DP7 It 
DN13 78 
F15-101LC 
F16-10IGM 
F16-101L0 
F21-1300E1 
F21-130LC 
F21-13109 
F31-100M 
F31-1006 
F31-10LC 
F31-10L0 
F31-12LC 
F31-12L0 
F31-13GR 
E31-13L0 
F31-13LG 
F41-123LC 
F41-14ILG 
F41-142LC 
M7-120W 
M14-100GM 
B114-100KA 
M14 100LC 
M17-151000 
M17-151G6 
MI9-10007 
M19-10106 
M 1 9-I03W 
M23-11001.1 
M23-111W 
M23-111GH 
M23-111LD 
M23-112GM 
M23-11200 
M23-1120W 
M23-112KA 
M23-112L0 
1.123-112W 
M24-120GM 
M24-120GR 
4.424-120LC 
8424-120WAR 
M24-12IGH 
M24-12ILC 
M24-121WA 

75.00 
75.00 
75.00 

110.00 
85.00 
35.00, 
45.00 
45.00 
65.00 
69.00 
65.00 
75.00 
89.00 
75.00 
65.00 
69.00 
89.00 
65.00 
89.00 
69.00 
35.00 
45.00 
45.00 
95.00 
45.00 
35.00 
35.00 
43.00 
35.00 
49.00 
55.00 
55.00 
55.00 
55.00 
79.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
55.00 
65.00 
160.00 
160.00 
185.00 
19.00 
45.00 

55.00 
45.00 
175.00 
175.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
35.00 
39.00 
59.00 
59.00 
59.00 
55.00 
59.00 
59.00 

DIODES 
44119 0.08 
BA115 0.13 
84145 0.18 
84148 0.17 
BAI54 0.06 
BA156 0.15 
84157 0.30 
84013 0.04 
BAX16 0.06 
130105/3 0.30 
B715. 0.79 
BY126 0.10 
E17127 0.11 
/37133 0.15 
137164 0.45 
BY I 76 1.20 
137179 0.63 
137182 0.55 
BY184 0.35 
87199 0.40 
07206 0.14 
87208-800 0.33 

137210-800 0.33 
137223 0.90 
BY298-400 0.22 
87299-800 0.22 
87010 0.20 
137%36-150R 

0.20 
13703B-600R 

0.60 
87055-6000.30 
137071-600 1.10 
BZX61 0.15 
82788 0.10 
132795C30 0.35 
CS4B 4.50 
CS OS 8.45 
0A47 0.09 
0490 0.05 
0491 0.06 
0A95 0.06 
04202 0.10 
IN2106 2.95 

N23B 2.95 
N23C 2.95 
82308 2.95 
N23WE 2.95 
N4001 0.04 
N4003 0.04 
N4004 0.05 
N4005 0.05 
N4007 0.00 
84148 0.02 
N4448 0.10 
85401 0.12 
83402 0.14 
85403 0.12 
B15406 0.13 
N5407 0.18 
85408 0.18 
7744 0.04 
11923 0.15 
112002 0.10 

UNE OUTPUT 
TRANSFORMERS 

DECCA 100 
DECCA 1700 MONO 
DECCA 1730 
DECCA 2230 
GEC 2040 
GRUNDIG 1500 
GRUNDIG 5010-6010 
2222 5011-6011 
IT CVC20 
ITT CVC30 
PHILIPS G8 
PHIL IFS C9 - 
PHILIPS G11 
POE 725 
REIM T204 
TANDBERGE 90 
TELEFUNKEN 7114 
THORN 1590 
THORN 8000 
THORN 9000 
THORN 9800 
THORN MAINS 
TRANSFORMER 300133500 

7.93 
9.95 
8.95 
8.25 
8.95 
15.45 

13.45 
8.20 
8.25 
8.50 
8.99 
13.39 
10.95 
12.40 
11.15 
11.15 
9.50 
9.20 
9.95 

22.40 

9.70 

SOLDERING EQUIPMENT 
25W Ante> Iron 4.59 
Weller Instant Heat Gun 11.30 
240V Weller Marsman 4.74 
12K ,10 Solder 60,40 6.95 

.128 1 LA 
M28-12GH 
M28-121C 
M28-131C 
M28-13LG 
4.428-13GR 
M28-I3WA 
M28-13106 
M28-1320 
M28-133GH 
M31-100GH 
M31-101GH 
M31-1820R 
M31-18200 
M31-183W 
M31-184W 
M31-18401.1 
M31-184731 
M31-185GHNR 
M31-186W 
M31-190GH 
M31-1900R 
M31-190LA 
M31-190W 
M31-19IGH 
M31-19106 
M31-19100 
M31-191W 
B.131.192W 
M31-19501-I 
M31-21001-I 
M31-220W 
M31-27007 
M31-271731 
M31-271 GW 
M31-271W 
M36-12W 
M36-I41LA 
M36-141L0 
1438141W 
B136-170L0 
M38.10306 
M38-1130/1 
M38-120W 
M38-120WA 
M38-I21GR 
M38-121GHR 
M38-121LA 
M38-12IWA 
M38-122011 
1438-1220W 
1438-140LA 
B138-141LA 
M1438-1420R 
M38-I42LA 
N438-340731 
M38-341GR 
M38-341731 
M38-344739 
M40-120W 
4443-120M/01 
M43-12L0/O1 
M44-120LC 
4.444-1200R 
M47.25011/22 
M50-12001-1 
M50-120GR 
M50-120GV 
M50-120LC 
M61-120LC 
M61-120W 
S6AB 
SE4/0-77 

49.00 
55.00 
55.00 
49.00 
49.00 
40.00 
49.00 
55.00 
55.00 
55.00 
55.00 
55.00 
55.00 
53.00 
55.00 
65.00 
65.00 
63.00 
69.00 
69.00 
55.00 
55.00 
55.00 
59.00 
59.00 
59.00 
55.00 
59.00 
59.00 
59.00 
59.00 
59.00 
65.00 
65.00 
65.00 
65.00 
75.00 
75.00 
75.00 

73.00 
75.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
63.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
59.00 
65.00 
65.00 
65.00 
65.00 
65.00 
63.00 
65.00 
65.00 
65.00 
75.00 
75.00 
43.00 
45.00 

TELEX 
966371 
PM COMP 

5E4213731AL 
5E4213731 
5E524731AL 
SE5I-p31 
1937 
18488 
T94844 
V3191 
V4150LC 
V42548 
V4274GH 
V4283W 
V5002LD 
V500406 
V5004LD 
V6001GH 
V6006GH 
V600713731 
V6007GW 
06006G H 
06008W 
V6034WA 
V604CLA 
V6048F 
V6048J 
V6052GH 
V6052GR 
V60648 LA 
V6064BP31 
V6064C LA 
V6069GH 
06070731 
07016A 
07030 
070310H 
V7031/674 
V70354 
V70370 H 
V800406 
V8006GH 
V80104 
2871 
3871 
4E71 
3H/OBM 
5071 
513HP1 
5BHP1FF 
513H731 
5C71 
6E77/5 
13871 
131374 
17DWP4 
32J/10135 
1273 

11856444 

5545IGM 
9442E1 
954470M 
95449 
7709631 

eeernersorneaL 
95025 
955813 
9677M 
74231BAM 
071002 

072040 

55.00 
55.00 
55.00 
55.00 
65.00 
63.00 
65.00 
59.00 
55.00 
65.00 
65.00 
65.00 
65.00 
59.00 
59.00 
65.00 
65.00 
59.00 
65.00 
59.00 
65.00 
59.00 
59.00 
65.00 
49.00 
65.00 
65.00 
65.00 
55.00 
58.00 
55.00 
49.00 
65.00 
39.00 
59.00 
59.00 
49.00 
45.00 
65.00 
65.00 
63.00 
9.00 
13.50 
30.00 
55.00 
9.00 

30.00 
30.00 
30.00 
10.00 
39.00 
13.50 
17.30 
25.00 
69.00 
39.00 
39.00 
45.00 
75.00 
80.00 
75.00 
75.00 
79.50 

25.00 
25.00 
22.00 
10.00 
29.00 
24.00 
35.00 

SAW 

850 5.50 
870 0.13 
870 06100,25 
880 0.70 
88H 0.70 
89A 0.25 
B9ASKTD 0.40 
090 0.75 
810(3 0.20 
8138 0.50 
B144 3.00 
12 Pin CRT 

0.95 
NevIstor 2.95 
Octal 0.35 
06610 35.00 
UX5 1.75 
U07 1.75 
Valve Can 0.30 
81%011 0.14 
14P,nD,I 0.13 
t6 Del 0.17 
18 7,n011 0.18 

WIREWOUNO REINITORS 

4 Watt 5R6-10K 
7Watt 1347-22K 
11 Watt IF15-15K 
17Watt 16-15K 

ZENER DIODES 
BZJUS1 0.15 

6V2 705 8V2 9V1 10V 
11V 12V 13V 15V 16V 

18V 20V 22V 24V 27V 

30V 33V 36V 39V 47V 
51V 56V 68V 75V 

0.20 
0.20 
0.25 
0.30 

BZ788 0.07 
2V7 3V 3V3 3V6 3V9 

4V3 4V7 5V1 5V6 6V2 

6V9 7V5 6V2 9V1 10V 
11V 12V 13V 15V 18V 

20V 24V 27V 30V 

ENT MULTIPLIERS 
ITT CVC20 
ITT CVC30 
PHILIPS G8550 
RANK T204 
THORN 30003500 
THORN 8500 
THORN 9000 
UNIVERSAL TRIPLER 

6.35 
6.33 
6.96 
6.91 
7.57 
5.50 
8.00 
3.45 

REPLACEMENT ELECTROLYTIC 
CAPACITORS 

DECCA 30 (400-400 350V1 2.85 
DECCA 801001400.350V) 2.99 
DECCA 1700 1200-200-400-350V 3.55 
GEC 2110 (60030001 2.25 
ITT CVC20 t220,400v) 1.80 
PHILIPSG81600,300V1 2.25 
PHILIPS G912200,630) 1.19 
PHILIPS GI, (470.250V) 2.35 

POTENTIOMETERS 
STANDARD VERTICAL POTS 0.12 
MIN VERTICAL POTS 0.12 
STANDARD HORIZONTAL POTS 

0.12 
MIN HORIZONTAL POTS 0.12 
CONVERGENCE PRE-SETS 0.30 
SLIDERS LOG 0.48 
SLIDER LINEAR 0.48 

THERMISTORS 
vAio4o 0.23 

VA10566 
VA1104 
VAT8650 
VA 1097 

0.23 
0.70 

0.46 
0.25 

BATTERIES 
7V Power Mike 

batteries 

16175 E2 25 ea 

other prices on 

request 

SPARES & MOS 
FOAM CLEANSER 0.79 
FREZE IT 0.82 
SOLDA MOP NAM 
SWITCH CLEANER 0.79 
W040 1.25 
PUSH PUSH MAINS SWITCH 
(DECCA GEC RANK THORN 
ETC) 1.02 
PYE IF GAIN MODULE 6.99 
ANODE CAP (27KV) 0.69 

PUIN SUTTON UNITS 
DECCA ITT CVC206 WAY 7.98 
ITT CVC5 7 WAY 0.19 
PHILIPS GEI (55016 WAY 14.49 

VAINCAP TUNERS 
ELC1043 05MULLARD 
ELC1043,06 MULLARD 
U321 
3322 

8.55 
8.55 
8.25 
8.25 

20MM ANTI SURGE FUSES 
100M4-800MA 15p each 
14-5AMP 12peach 

20111M QUICK BLOW FUSES 
IDOMA 8p each 
200M4-5AMP 5p each 

52 please mention AMATEUR RADIO when replying to any advertisement NOVEMBER 1984 



PHONE P.M. COMPONENTS LTD TELEX 
0474 813225 DEPT REW SELECTRON HOUSE, WROTHAM ROAD •Mli 966371 
3 LINES MEOPHAM GREEN, MEOPHAM, KENT DA13 OQY L  PM COMP 

A SELECTION FROM OUR 
STOCK OF BRANDED VALVES 

lAt714 18.50 
AI998 11.50 
A2087 11.50 
A2134 14.95 
A2293 6.50 
A2426 29.50 
A2599 37.50 
A2792 17.50 
A2900 11.50 
83012 24.00 
A3283 24.00 
AC/TH I 4.00 
ACT22 59.75 
AC/S2 PEN 

8.50 
AH221 39.00 
AH238 39.00 
AL60 0.00 
ANI 14.00 
ARP12 0.70 
ARP34 1.25 
ARP35 2.00 
ATP4 2.50 
AX50 5.50 
AZI1 4.50 
AZ31 2.50 
B163 2.00 
135450 67.00 
85910 55.00 
85814 55.00 
CIK 19.00 
C3JA 21.00 
C6A 9.00 
C11120 70.00 
C1I08 54.95 
C1134 32.00 
C1143A 115.00 
C1149/1 

130.00 
CI150/1 

133.00 
CI534 32.00 
CCA 2.60 
CC3L 0.90 
CL33 2.00 
CV Nos Prices 
on request 

063 1.20 
DA41 22.50 
DA42 17.50 
DA90 4.50 
DA100 125.00 
DAF9I 0.45 
DAF91 0.70 
DAF96 1.00 
DC70 1.75 
DC90 1.20 
DCX4-1000 

12.00 
DCX4-5000 

25.00 
DET16 28.50 
DET18 28.50 
DET23 35.00 
DET24 39.00 
00125 22.00 
0091 0.70 
0092 0.60 
0096 0.66 
DF97 1.00 
C/H63 1.20 
DH77 0.90 
DH79 0.55 
DH149 2.00 
DK91 0.00 
DK92 1.20 
DK96 2.50 
0135 2.50 
0163 1.00 
0170 2.50 
DL73 2.50 
0191 1.50 
DL92 0.95 
D193 1.10 
13194 2.50 
D196 2.50 
DLSIO 13.50 
DLSI6 10.00 
DM 70 1.95 
DMI60 2.75 
0751 1.50 
D786/87 0.65 
07802 0.72 
0551 42.00 
E80CF 11.00 
E8OF 13.50 
E81CC 3.15 
0811 12.00 
E132CC 3.50 
E83CC 3.50 
E83F 5.50 
E136C 9.50 
E88C 7.95 
E88CC 3.50 
E88CC 

&amen. 
Special 5.95 
E9OCC 7.95 
E9OF 7.95 
E9IH 4.50 
E92CC 3.95 
E99F 6.99 
01301 19.95 
EI8OCC 5.50 
EI82CC LOO 
El8OF 6.50 
0186F 8.60 
E188CC 7.50 
E280F 19.50 
E283CC 10.00 
E288CC 13.50 
0551 42.00 
E1310F 18.15 
01148 1.00 
01520 6.05 
0850 1.00 
0876 1.95 
0879 1.95 
08891 0.00 
EABC80 0.70 
8A1-801 3.50 
0/334 1.50 

01341 3.95 
0E191 0.52 
EBC33 2.50 
EBC41 1.95 
EBC81 1.50 
EBC90 0.90 
EBC91 0.90 
0891 0.50 
08E33 2.50 
08E80 0.65 
06E83 0.65 
00E85 0.95 
0E1E89 0.70 
EBF93 0.95 
EBL 1 2.50 
0E1121 2.00 
EC52 0.75 
EC70 1.75 
EC80 9.30 
EC8I 7.95 
EC86 1.00 
ECM Loa 
C90 1.10 

EC9I 5.50 
EC92 1.25 
EC93 1.50 
EC95 7.00 
EC97 1.10 
EC8010 12.00 
ECC32 3.50 
ECC33 3.50 
ECC35 3.50 
ECC8I Special 
quallty 1.95 
ECC82 0.56 
ECC82 Mu/-
lard 1.50 
ECC82 
Phillps 1.10 
ECC83 0.65 
ECC83 
Ptullps 1.05 
ECC84 0.50 
ECC85 0.60 
ECC86 2.75 
ECC88 0.85 
ECC9I 2.00 
OCCISO 0.72 
ECC189 0.78 
ECC801S 3.50 
ECC803S 3.50 
ECC804 0.60 
ECC2000 12.00 
ECF80 0.85 
ECF82 1.15 
ECF86 2.23 
ECF200 1.85 
ECF202 1.85 
ECF801 0.85 
ECF804 6.00 
ECF805 2.50 
ECF806 10.25 
ECH3 2.50 
ECHO 3.00 
ECH35 2.15 
ECH42 1.00 
ECH81 0.65 
ECH83 0.78 
ECH84 0.69 
ECH2000 1.30 
ECL80 0.60 
ECL82 0.65 
ECL83 2.50 
ECL84 0.74 
ECL85 0.69 
ECL86 0.80 
ECL805 0.09 
EF37A 2.00 
0039 1.10 
EF41 3.50 
EF42 3.50 
EF50 2.50 
EF55 4.95 
EF7I 1.50 
E072 1.20 
EF73 1.00 
EF80 0.55 
0E83 3.50 
EF85 0.50 
EF86 2.25 
EF86 SPoc'a 
qualdy 3.15 
0E89 0.65 
0F91 1.50 
EF92 2.15 
EF93 0.95 
EF94 0.95 
EF95 1.50 
0097 0.90 
EF98 0.90 
0E183 0.65 
0E184 0.65 
0E730 1.80 
00731 3.50 
0E732 3.50 
013800 I 1.00 
00805S 13.50 

0E812 0.05 
0E1200 1.50 
EH90 0.72 
0090 0.72 
0132 0.95 
0133 4.00 
0134 2.25 
0134 Mollard 

3.95 
0134 PSI po 

4.50 
0136 1.50 
0L37 9.00 
EL38 4.75 
0141 3.50 
0142 2.00 
0181 6.95 
0182 0.58 
0184 0.75 
0185 4.50 
0186 0.85 
0190 1.50 
0191 6.00 
0195 0.70 

01153 12.15 
EL183E 3.50 
EL183P 3.50 
01360 6.75 
01500 1.40 
01504 1.40 
01509 5.25 
01519 0.95 
E L802 3.65 
01821 8.50 
01822 12.95 
EMI 9.00 
EM4 9.00 
EM80 0.70 
EM8I 0.70 
EM84 1.65 
EM85 3.95 
EM87 2.50 
0910 8.00 
EN32 13.50 
0991 1.10 
0992 4.30 
ESU150 14.95 
ESU872 25.00 
E751 0.80 
EY8I 1.50 
0783 1.50 
0784 5.95 
EY86/87 0.50 
0788 0.55 
EY9I 5.50 
EY500A 1.50 
E7802 0.70 
0235 0.75 
EZ40 2.75 
0241 2.15 
0280 0.75 
0281 0.75 
0290 1.50 
F6064 2.95 
FW4/800 2.95 
G55/I K 9.00 
G I80/2M 9.00 
G240/20 9.00 
0400/11( 14.00 
GC1OB 17.50 
GC1OD 17.50 
GC10/4E1 17.50 
GC10/ 4E 17.50 
GC12/4B 17.50 
GDO6W 6.00 
GOT120M 5.00 
GE10 9.00 
GN4 0.00 
GNIO 15.00 
GRIOG 4.00 
GSIOC 16.50 
GSIOH 12.00 
GS12D 12.00 
GTIC 14.00 
GT1CS/S 

13.00 
GTE175M 8.00 
GTR150W 1.00 
GU20 35.00 
GXU1 13.50 
GXU3 24.00 
GXU5OSS 

14.50 
GY501 1.20 
GY802 1.00 
GZ30 1.00 
GZ31 1.00 
GZ32 1.00 
GZ33 4.50 
GZ34 2.15 
GZ34MUL 3.95 
GZ37 4.50 
HAA9I 1.00 
HABC80 0.90 
HBC90 0.75 
HBC9I 0.80 
HF93 0.75 
HF94 1.50 
HK90 1.00 
HL2K 3.50 
HL230D 4.00 

HL90 0.70 
H192 1.30 
H133/DD 3.50 
HR2 4.00 
H790 1.00 
HVR2 3.00 
K3118 86.00 
KR6/3 45.00 
KT8C 7.00 
KT33C 3.50 
KT36 2.00 
KT44 4.00 
KT45 4.00 
1(761 4.00 
KT63 2.00 
KT66 °SRAM 

10.80 
KT66 USA 0.90 
1< 186 GEC 

14.96 
KT77 Gold 
Loo 9.80 
KT81 7.00 
KT88 USA 9.00 
KT88 Gold 
Iron 15.95 
KTW61 2.50 
KTW62 2.50 
KT7463 2.00 
KT263 2.50 
163 1.50 
1102/21( 6.95 
L120/26 12.00 
1.137-20 95.00 
LS9B 6.95 
M502,4 60.00 
M537A 60.00 
M5143 155.00 
M8079 6.00 
M8082 7.50 
M8083 3.25 
M8091 7.50 
M8096 3.00 
M8098 5.50 

M8099 5.00 
M8I00 5.50 
M8136 7.00 
M8137 5.50 
M8161 6.50 
M8162 5.50 
M8163 5.50 
M8190 4.50 
M8195 6.50 
M8196 5.50 
M8204 5.50 
M8223 4.50 
M8224 2.00 
M8225 3.50 
M01401 29.50 
ME1402 29.50 
ME150I 14.00 
MH4 3.50 
MHLD6 4.00 
M14 4.50 
MS4B 5.50 
MUI4 1.50 
937 12.50 
N78 9.85 
082 0.85 
0A2WA 1.50 
083 2.50 
0132 0.85 
0132WA 1.25 
0C2 2.50 
0C3 1.50 
003 1.70 
0M4 1.00 
0M513 3.00 
OMS 1.75 
ORP43 2.50 
ORP50 3.95 

2.50 
P41 2.50 
PABC80 0.50 
PC86 0.75 
PC88 0.75 
PC92 3.50 
PC97 1.10 
PC800 1.10 
PC9OD 1.25 
PCC84 0.40 
PCC85 0.54 
PCC88 0.70 
PCC89 0.70 
PCC 189 0.70 
PCC805 0.70 
PCC806 0.80 
PCE82 0.50 
PCF130 0.65 
PCF82 0.60 
PCF84 0.65 
PCF86 1.20 
PCF87 0.40 
PCF200 1.50 
PCF201 1.80 
PCF800 0.40 
PCF8131 1.38 
PCF802 0.50 
PCF805 1.25 
PCF1306 1.00 
PCF808 1.25 
PCH200 1.50 
PC182 0.85 
PCL83 2.50 
PCL84 0.75 
PCLEL5 0.80 
PCL86 0.85 

PCL800 0.80 
PC1805 0.00 
PD500 3.50 
PD510 3.65 
PEN25 2.00 
PEN4ODD 2.50 
PEN45 3.00 
PE 94500 3.00 
PE N46 2.00 
PFL200 0.95 
PL21 2.50 
PL36 0.95 
PL38 1.60 
PLB1 0.72 
P181/1 0.72 
PL82 0.60 
PL83 0.52 
PL84 0.78 
PL88 1.00 
PLIS 1.75 
PL302 1.00 
P1345 12.80 
PL500 0.95 
PL500 1.10 
PL504 1.15 
PL5C6 1.75 
PL509 4.85 
P1519 4.95 
P1802 5.05 
P18021 3.50 
P1820 2.95 
P15557 29.50 
PY32 0.60 
P733 0.50 
PY81 0.70 
P782 0.70 
PY83 0.70 
PY88 0.66 
PY500A 1.95 
P7800 0.79 
P1801 0.79 

OB3-300 59.50 
0E03-10 3.50 
0E08-200 

014.5.00 
0040 65.00 
OP25 1.00 
00E03-12 

6.50 
00E03-20 

27.00 
00V02-6 

15.50 
00V03.10 Mul-
I ard 9.50 
00V03-10 5.50 

00V03.20A 
15.50 

00V03-208 
32.00 

00006-40A 
23.95 

003/07.50 
63.50 

00203-20 
42.50 

00Z06.408 
45.25 

0S72/20 1.50 
0375/00 3.00 
0392/1D 6.00 
0590.10 4.85 
0S106/ 45 4.00 
0S150/15 5.95 
05150/30 1.15 
06150/15 7.00 
061200 3.95 
061202 3.95 
051203 4.15 
051205 3.95 
001206 3.95 
051206 1.05 
001207 0.90 
001208 0.90 
051209 2.00 
051210 1.50 
031211 1.50 
031212 3.20 
OS1213 5.00 
051215 2.10 
051218 5.00 
0037 9.30 
OU37 11.50 
OV03-12 4.95 
OV05-25 1.75 
07/06-20 29.30 
002-250C 

45.00 
OV08-100 

145.00 
073.125 49.50 
070-250 65.00 
074-400 71.95 
R10 4.00 
916 12.00 
917 1.50 
R18 2.50 
RI9 2.50 
920 1.20 
91169 55.00 
RG1-125 4.95 
9G i-2408 

14.50 
RG3-250A 3.50 
903-1250A 

35.00 

962675 02.30 
FIG4-1000 

10.00 
1716-20.4 12.00 
61.16 1.50 
RP116 12.00 
RPY13 2.50 
9P743 2.50 
RP782 2.50 
RR3-250 15.00 
1393-1250 

33.50 
RS613 45.00 
RS685 54.95 
90688 52.15 
S6F1 7 5.95 
S6F33 29.95 
S11E12 38.00 
S30/20 12.00 
S104/10 10.00 
0109/11( 15.00 
0130 5.95 
S130/P 5.95 
SCI /800 5.00 
SC1/1 100 6.00 
SCl/1200 5.00 
SCl/1300 0.00 
SCl/2000 9.00 

SD6000M 
45.00 

SP2 1.50 
SP48 4.95 
SP4I 5.00 
SP42 3.00 
SS501 35.00 
ST11 1.30 
STV280/40 

11.95 
STV280/80 

19.95 
SU42 4.95 
182 5/300 

85.00 
T132-300 45.00 
183/2000 

395.00 
TB L-2-300 

275.00 
701.100A 

25.00 
TD03.10F 

36.00 
TD3-12 4.00 
TP25 1.50 
TSP4 7.00 
1111 1.50 
7715 34.95 
1721 34.95 
rl'22 34.95 
71100 87.00 
119-31MR 

65.00 
TY2-I 25A 

65.00 
T74-400 70.00 
TY8-600W 

356.00 
TYS2/250 

375.00 
U18-20 2.75 
U19 11.95 
024 2.00 
U25 0.90 
026 0.90 
U37 9.00 

041 5.95 
1150 2.00 
U82 3.00 
U191 0.70 
U192 1.00 
0193 0.65 
U251 1.00 
U801 0.75 
UABC80 0.65 
UAF42 1.00 
08090 0.60 
UBC4I 2.95 
UBC131 1.50 
UBF89 0.60 
U13121 1.75 
UC92 1.20 
UCC84 0.70 
OCCIS 0.60 
UCF80 1.00 
UCH21 1.20 
UCH4I 2.50 
UCH42 2.50 , 
UCH8 1 0.65 
UCL132 1.75 
UF85 1.20 
UF41 1.15 
1.1E42 1.15 
UF80 0.80 
UF89 2.50 
L/144 3.50 
U184 0.85 
UU5 3.50 
UU7 8.00 
UU8 9.00 
0741 3.50 
1.1785 0.70 
V2358/1K 

250.00 
V240C/2K 

225.00 
V241C/1K 

198.00 
V246/1/2K 

315.00 
V339 3.50 
VLS631 10.95 
VPI33 2.00 
VR75/30 3.00 
V9101 2.00 
VR105/30 1.50 
VR150130 1.15 
VT52 2.50 
VU29 4.50 
VU39 1.50 
W77 5.00 
W729 1.00 
W739 1.50 

024 1.00 
066/065 4.95 
076M 1.95 
0C2.1 1.50 
0C25 0.50 
XFW47 1.50 
X FW60 1.50 
005-500 22.30 
XL I.5V 1.50 
01628FT 7.50 
XNP12 2.50 

X81-16008 
49.50 

091-32004 
79.30 

SRI-6400A 
99.50 

765 6.95 
7503 25.00 
Y602 12.00 
701100 75.00 
YJ1060 265.00 
711020 29.00 
711071 135.00 
711290 63.00 
Z77 1.20 
2303C 9.00 
2359 9.00 
2505S 15.00 
2520M 4.00 
2521M 8.00 
2700U 3.00 
2749 0.60 
779 19.95 
2800U 3.00 
29030 18.93 
ZA1000 12.50 
ZA1001 1.50 
ZA1002 1.50 
ZCI040 8.00 
2811005 8.00 
Z511C20 8.95 
21.11021 8.00 
ZM1023 7.95 
ZM1041 14.00 
ZM10132 9.00 
2M 1084 10.00 
ZM1177 9.00 
IM1202 55.00 
D41263 4.00 
ZM1612 3.00 
183 4.50 
1AC6 1.20 
I B3GT 1.95 
1822 10.00 
1824 14.95 
18358 29.30 
18C28 2.50 
ICI 2.50 
1C5GT 2.50 
105 2.50 
IFDI 2.50 
10301 2.50 
1K3GT 2.50 
114 0.00 
11.86 1.00 
IN I 4.50 
192 4.50 
IP28 23.00 
19507 2.50 
1P28 25.00 
1S2 0.55 
155 0.70 
I T4 0.70 
1U5 1.00 
IX2B 1.40 
122 8.95 
2822 09.50 

2C21 
2C39A 
2C398,4 
2C40 
2C40A 
2C42 
2C51 
2C53 
2C75 
287 
2021 
2D21W 
2E26 
2J42 93.00 
2025 24.95 
21(25 Ray 75.00 
2K26 05.00 
3A108A 9.00 
38/1071 12.00 
3A/109B 11.00 
3/1/11001 12.00 
38/141K 11.50 
38/147.1 7.30 
3A/167M 10.00 
382 3.95 
3838 3.95 
384 1.10 
UM 0.93 
3872 3.35 
382 3.00 
384 7.00 
387 4.50 
31324 10.00 
3826 24.00 
3828 12.00 
3826 1.50 
3C4 1.00 
3C45 24.00 
3CB6 1.50 
3CN3A 2.50 
3CS6 0.95 
3C75 1.50 
3CO3 2.50 
306 4.50 
30218 29.50 
3022 19.50 
3E22 49.50 
3EH7 1.95 
30,17 1.95 
386401 2.50 
4E132 19.50 
0/355113 115.00 
48078 1.75 
4826 1.95 
0-65A 59.00 
4-2504 55.00 
4C27 25.00 
4C28 25.00 
4C136 1.95 
4CO25013 IT T 

37.50 
4C)(2508 
El MAC 49.00 
4CO25013 our 
plus e0.goy-
ernment 12.30 
4CO25013 
tested ex-
equIpment 

6.00 
4CX250BM 
EIMAC 75.00 
4CX250K 
EIMAC 95.00 
4053508 71.50 
4026 75.00 
4GS7 2.25 
40V7 2.25 
4JC6A 2.95 
4,152 75.00 
40150A 25.00 
5A/10213 9.50 
5A152M 9.00 
5A163K 10.00 
5A1701( 6.25 
5/1-2061( 10.00 
5A-1130M 9.00 
4A,M8 4.15 
5/1M8 2.15 
5AN8 1.20 
SARI 2.00 
5AU4 1.50 
5138 2.50 
5B 110M 10.00 
5B-254M 14.50 
513-255M 14.50 
58255M 19.50 
5B/256M 9.00 
5B-257M 9.00 
5B-258M 14.50 
5C22 69.00 
594G8 2.80 
59407 2.80 
514 5.95 
St/4G 1.95 
5U4GB 2.50 
53/40 1.25 
57301 1.95 
524GT 0.85 
6/3012 0.70 
6A/203K 9.00 
687 4.95 
6A8G 1.50 
6808 0.66 
6AC7 2.00 
6A.F4A 2.50 
6809 4.15 

1.00 
23.50 
39.50 
37.00 
53.00 
29.50 
0.75 

32.00 
1.50 
1.50 
0.95 
2.50 
795 

6AG5 
6AG7 
6AH6 
6/1/4.14 
6AJ7 
6805 
6806 
6815 
6/18.14 
6AM5 
6,41.46 
6AN5 
681488 
8805 
8808 
6898 
6835 
6856 
6AS7G 
6876 
6878 
6804 2.00 
6806 0.95 
6AV6 0.75 
6AW8A 2.50 
6B8G 1.50 
6886 0.95 
613117 4.50 
6BA8/1 3.50 
6BC8 1.00 
61304 1.50 
6806 1.00 
68E6 0.72 
68E5 1.60 
6BG6G 3.00 
6BH6 1.95 
6BH8 1.50 
613.16 1.20 
6E910 4.00 
6BK7A 1.95 
68M8 0.58 
68144 1.65 
6896 1.65 
6BN7 4.50 
6898 2.35 
6805 0.75 
6B07A 0.72 
6BL 7GTA 3.95 
61318 0.65 
6095 0.70 
6891 4.95 
61398 2.15 
68988 2.15 
6857 5.50 
6BS8 2.50 
6BW4 1.50 
6BW6 5.35 
6BW7 1.30 
6BW8 4.00 

6BX6 0.4.8 
680 7G T 3.50 
68Z6 2.50 
6827 2.95 
6C4 1.10 
6C5 1.95 
606 2.50 
6C8G 1.50 
6C1 1 2.50 
6CI5 2.50 
6CI8 2.50 
6CA4 3.50 
6CA 7 3.50 
6CB5 3.95 
6CB6 1.95 
6CD6GA 4.50 
6C F6 1.50 
6CH6 6.95 
6CL3 3.95 
6C16 3.25 
6CL8A 2.00 
6CM5 1.60 
6CM7 2.95 
6CS6 0.75 
6CW4 0.50 
6075 1.00 
6CY7 2.50 
6DC6 2.95 
60/(6 1.15 
6005 3.35 
6006E1 2.50 
61:IWO 2.15 
6E84 4.95 
6EA 7 2.50 
6088 2.50 
6E88 1.75 
60M5 2.50 
60M7 2.50 
6EU7 £1.95 
601.18 1.75 
60V7 2.95 
6EW7 4.50 
6EW6 1.50 
6F1 2.00 
6F5 4.95 
6F7 5.50 
6F6G 2.00 
6F 12 1.50 
6013 3.00 
6F14 1.00 
6E17 2.75 
6F21 2.50 
6022 0.70 
6F23 0.80 
6024 1.25 
6E25 1.25 
6E28 1.25 
6F32 1.25 

1.50 
1.05 
1.50 
2.00 
2.00 
1.00 
2.00 
0.60 
3.25 
6.00 
1.50 
2.65 
2.65 
1.50 
0.85 
3.95 
1.50 
1.50 
4.50 
0.75 
1.75 

6F33 17.00 
6FG5 1.95 
6G6G 5.50 
13GH8A 0.80 
MKS 1.50 
6GK6 1.95 
5GS7 2.15 
60V7 2.50 
5GW6 2.50 
6H1 9.50 
81139 1.10 
09E 1.95 
8H6G T 1.95 
8HS6 4.95 
6..14 1.10 
6JIWA 3.15 
6.15 2.50 
6.16 0.0.5 
6JB6A 3.95 
6JE6C 4.95 
6.2860 4.95 
6..108 2.50 
6.17 2.50 
667G 1.35 
6087 3.95 
61936 5.50 
66M8 2.50 
6018 2.95 
611 2.50 
6119 3.95 
616GC 2.95 
616GC (GE) 

3.95 
616G1 1.15 
61020 0.60 
61E6 4.50 
61J8 2.50 
6106 4.93 
6115 3.15 
697 2.50 
697GT 2.50 
6P15 1.50 
6P25 4.00 
6P26 4.00 
6P28 2.00 
607 1.20 
60701 1.20 
6R7G 3.15 
6848 1.50 
657 1.10 
6SA7GT 1.35 
6SC7 1.50 
6SG7 1.35 
6SH7 1.35 
6.3..17GT 1.35 
6507 1.35 
6SK7GT 1.35 
6SL 7GT 0.85 
659 7GT 1.35 
6507 1.35 
6.557 1.95 
6U4GT 1.75 
6118 1.15 
6U8A 1.50 
6V6GT 0.85 
6X29 1.00 
604 1.50 
6X501 1.00 
6X5GTY 1.00 
'6X8A 2.25 
786 4.50 
7A7 2.00 
7AD7 1.75 
7AU7 1.50 
787 2.50 
7C6 2.50 
7E7 2.50 
7J7 5.50 
177 4.15 
770 2.50 
81310 2.50 
81305 1.95 
808 2.50 

8E07 1.95 
8588 1.50 
tOD2 1.25 
«1E7 2.50 
10F1 0.75 
10006 1.95 
10P14 2.50 
10P18 0.70 
1011311 1.00 
101012 0.65 

11E3 55.00 
1286 3.95 
12806 1.50 
12AG8 1.50 
12815 1.00 
12/116 0.95 
12/117 1.15 
1281188 2.50 
12806 1.50 
I2AU7 0.55 
12AV6 0.80 
12AX4GT 1.00 
12807 0.65 
12AX7WA 2.50 
12877 3.95 
128078 1.05 
12848 3.50 
12886 1.50 
1213E6 1.95 
12E1H7A, 2.30 
12816 1.75 
1213778 2.75 
1,976 4.95 

i
le......., .... 
12C06 1.20 
12006E1 3.50 
1208648 3.50 
1213W7 2.50 
12E1 17.93 
12E14 28.00 
12G187 4.80 
12HG7A 4.00 
12J7GT 3.50 
12115 1.00 
12K7GT 0.60 
I2K8 1.10 
12SA7GT 1.00 
125G7 4.75 
12SH7 1.00 
12507 1.00 
123.17 0.60 
125N7GT 1.85 
12S07GT 1.50 
1303 3.20 
1307 3.20 
1307 2.50 
1309 3.20 
13097 2.95 
130M7 3.50 
1457 1.00 
17E WI 0.95 
17228 2.75 
1803 1.60 
I9AU4GT 2.50 
1003 17.00 
19H4 23.95 
I9H5 33.50 
1906 9.00 
2082 10.50 
30D1 0.70 
20106 3.50 
2011 0.95 
20PI 0.55 
20P3 0.60 
20P4 1.95 
20P5 1.15 
211U8 2.50 
' 2481 39.50 
2516GT 1.75 
25806 1.75 
29C1 19.50 
33C17 0.40 
30019 1.48 
30E5 0.95 
1 30011 1.00 
30E12 1.35 
30E112 0.95 
' )3E113 1.10 
30E114 1.25 
3011 0.45 
30115 0.60 
30117 0.80 
30P4MR 1.00 
30PI2 1.00 
30P18 0.60 
30P19 1.00 
30PL I 2.50 
30P113 0.60 
30P114 1.75 
31JS6/1 5.50 
33A/158M 

19.50 
4IA/158M 

19.50 
3585 4.50 
351601 2.00 
35W4 0.70 
3523 1.85 
38HE7 4.50 
40006 5.50 
42 6.05 
47 6.00 
6085 1.60 
5085 1.50 
5005 0.05 
50CD6G 1.15 
50EH5 1.50 
53CG 15.00 
60J76 2.96 
52KU 2.00 
61SPT 4.50 
7581 2.50 
75C1 2.50 

• 83 8.50 
84 3.00 
8581 6.50 
8582 1.50 
90AV 10.00 

92AG 10.50 
92AV 12.50 
9581 6.50 
108C1 1.50 
150E12 6.95 
15002 1.50 
150C4 2.15 
155UG 25.00 
2708 15.00 
1858T 1.50 
307 5.00 
3268 15.00 
388/1 17.50 
4048 10.95 
42585 8.00 
aJTU 2.00 
5636 5.50 
5678 7.50 
5726 35.00 
5847 10.95 
5879 8.50 
5886 13.95 
6058 2.50 

CALLERS WELCOME 
* ENTRANCE ON A227 

50 YDS SOUTH OF MEOPHAM GREEN 
CAR PARKING AVAILABLE 

Open Monday-F r 'day 9am-5 30{3,71 
* 24 HOUR ANSWERPHONE SERVICE • 

ACCESS AND BARCLAYCARD ORDERS WELCOME 

* MANY OTHER ITEMS AVAILABLE * 

UK (MMUS P&P 505 PLEASE ADD VAT AT 15% 

EXPORT ORDERS WELCOME CARRIAGE/POST AT COST 

6064 2.05. 
6158 3.20 
6205 6.95 
6688 6.50 
6870 11.50 
6887 9.50 
697.3 4.50 
7058 8.00 
7088 8.00 
.715A 6.00 
7I5C 45.00 
7167 3.05 
71898 2.95 
7199 4.95 
7233 7.95 
7239 17.50 
725A 275.00 
7462 15.00 
7475 5.00 
7086 75.00 
7551 5.45 
7558 9.45 
7586 15.00 
7587 26.95 
75918 4.95 
7609 40.00 
7788 18.50 
7733 5.50 
7868 3.95 
803 14.95 
805 39.00 
Soy 1.50 
810 45.00 
8118 12.95 
813 18.50 
813088 45.00 
8218 14.50 
5328 14.50 
8338 60.00 
8668 4.50 
6728 25.00 
873 60.00 
884 5.50 
927 15.00 
930 9.95 
931A 13.95 
954 1.00 
955 1.00 
9588 1.00 
12998 0.60 
1619 2.50 
1625 3.00 
1626 3.00 
1927 25.00 
2050W 4.50 
2050 3.135 
3545 4.00 
4313C 4.00 
43280 0.00 
5642 9.30 
5651 2.50 
5654 1.95 
5663 1.55 
5670 3.25 
5672 4.50 
5687 4.50 
5692 3.50 
5696 2.75 
5704 3.50 
5718 6.15 
5725 2.50 
5726 1.50 
5727 1.95 
5709 2.50 
5750 1.85 
5751 2.95 
5763 4.95 
5814/1 3.25 
5829WA 6.50 
5636 5.50 
5678 7.50 
5840 3.50 
5842 11.00 
5847 10.95 
5879 8.50 
5886 13.135 
5894 39.50 
5899 4.50 
5963 1.75 
5965 2.25 
6005 1.85 
5842 11.00 
5894 39.50 
5899 4.50 
5963 2.00 
5965 2.25 
6005 1.85 
6012 16.00 
6021 3.65 

2.50 
'1158 3.95 
6060 2.25 
6862 4.50 
6063 2.00 
6064 3.25 
6067 1.95 
6072 4.20 
6080 4.75 
6080WA 8.50 
6096 2.85 
6132 10.00 
6136 2.50 
614601 7.95 
6157 2.50 
6201 6.45 
6211 2.50 
6267 2.25 
6350 2.00 
7189 2.95 
7207 2.95 
7360 8.55 
7475 5.00 
7587 26.95 
75918 •.135 
7609 47.00 
8417 5.95 
18042 10.00 
18045 10.00 
18045 10.00 
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DX DOESN'T STAND STILL! 

th. da 

MUM" Nwirge 

DX 'countries' and calls 
never stop changing. 

Special events, 
expeditions and political 
changes are just three 

reasons why callsigns and 
prefixes never stand still! 

Nigel Cawthorne G3TXF 

Special event callsigns 
Hardly a week passes on the 

HF bands without some new 
set of special event or com-
memorative callsigns show-
ing up. Special calls may last 
from just a few hours to a year 
in duration. Some countries 
make more use of special 
callsigns than others. 
The Canadians seem to 

celebrate anything and every-
thing with a special prefix! 
VE3's have used CH3, VY3, 
XJ3, XK3, XL3, X03, 3C3 and 
many other prefixes on diffe-
rent occasions over the past 
few years. 
Special prefixes in the UK 

are much rarer and are that 
much more sought after when 
they do appear. The Silver 
Jubilee in 1977 was cele-
brated by UK stations with the 
special prefix GE. Two years 
later in 1979, Isle of Man 
stations celebrated 1000 
years of their parliament with 
the special GT prefix. The 
IARU Region 1 meeting in 
Brighton in 1981 was the 
backdrop to the then special 
prefix GB1. The most recent 
example of a special prefix in 
the UK was the GKOJFK 
operation in August 1984, 
which was a special call 
issued for use on the Ken-
nedy Memorial at Run-
nymede. 

USA 
The number of different 

prefixes in use in the USA has 
grown so much over past 
years that it is no longer 
possible to tell the difference 
between a special call and a 
normal call! The USA started 
to go bananas on prefixes in 

African callsign changes 
The wind of change that blew through Africa in the 1960's 
and 70's has changed many amateur prefixes. The old 
prefixes have passed into the history of amateur radio and 
are now to be found only on dusty QSL cards. 

VC) — 5H1 Zanzibar 
VQ2 — 9J2 Zambia 
VQ3 — 5H3 Tanzania 
VQ4 — 5Z4 Kenya 
VQ5 — 5X5 Uganda 
VQ6 — 60 Somaliland 
VQ8 — 3B8 Mauritius 
VQ9 — S79 Seychelles 
ZD1 — 9L1 Sierra Leone 
ZD2 — 5N Nigeria 
ZD3 — C5 Gambia 
ZD4 — 9G1 Ghana 
ZD5 — 3D6 Swaziland 
ZD6 — 707 Malawi 
ZS8 — 7P8 Lesotho 
ZS9 — A2 Botswana 

FA — 
FD — 
FE8 — 
FF4 — 
FF7 — 
FF8 — 
FF8 — 
FF8 — 
FF8 — 
FQ8 — 
FOB — 
FOB — 
FQ8 — 
FT4 — 
CR6 — 
CR7 — 

7X 
5V 
TJ 
TU 
51 
TY 
5U 
XT 
6W 
TL8 
TT8 
TN8 
TR8 
3V8 
D2 
C9 

Algeria 
Togo 
Cameroun 
Ivory Coast 
Mauritania 
Benin 
Niger 
Upper Volta 
Senegal 
Central African Rep 
Chad 
Congo 
Gabon 
Tunisia 
Angola 
Mozambique 

1976, with their Bicentennial 
celebrations. For one year the 
then normal prefixes of W, 
WA, WB and K were trans-
formed into AC, AA, AB and 
AD. 
The next callsign upheaval 

was caused by a complete 
restructuring of the callsign 
system in order to compute-
rise it. New USA callsign 
allocation blocks (A and N) 
were released, which gener-
ated several new series of 
prefixes. 
The result is that today US 

prefixes are almost countless 
in number. Any serious prefix 
hunter has a fulltime job 
trying to keep up with the US 
prefixes! The mainland US 
callsigns AF4A, KF4A, NF4A 
and WF4A are examples of 
how the prefix can seem to 
vary more times than the 
suffix! 

DXpedition callsIgns 
DXpeditions often gener-

ate special callsigns or pre-
fixes. One-time prefixes such 

Old North African OSLs 

as SY1 (Mount Athos), YVO 
(Aves Island) or OJO (Market 
Reef) will only be heard 
during DXpedition opera-
tions. Some rarer area pre-
fixes (eg GJ6 or FS7) will 
often only be available during 
DXpedition operations. Mis-
sing one of these operations 
might mean waiting several 
years before the same prefix 
is used again. 

Political changes 
It is changes of political 

status, usually meaning the 
gaining of independence, 
that have brought about the 
greatest number of prefix 
changes. One of the first 
administrative functions of 
any newly independent state 
is to apply to the ITU for their 
own callsign block allocation. 
It is from this block of prefixes 
that the amateur callsigns are 
determined. 
The table shows some Afri-
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DX DOESN'T STAND STILL 
can prefixes that have 
changed over the past three 
decades as countries have 
achieved independence. 
Many of the colonial prefixes 
are now to be found only on 
dusty QSL cards in attics! 

Post-war calisigns 
In the early years after 

WWII, occupation forces 
operated with temporary call-
signs that were to disappear 
just as soon as the occupying 
forces returned home. Our 
picture shows cards from 
MD1 (Benghazi, Libya), MD2 
(Tripoli, Libya), MD5 (Egypt) 
and MB9 (Austria). These 
were just some of the prefixes 
allocated to British forces 
amateur radio stations in the 
immediate post-war days. 

China 
China has been the sleep-

ing giant in amateur radio for 
over thirty years. The recent 
re-emergence of amateur 
radio activity, even though 
still on a relatively limited 
scale, marks the end of a long 
period of an amateur radio 
silence that began in 1949. In 
pre-war days, as well as in the 
immediate post-war years. 
Chinese stations could be 
regularly contacted on the 
amateur bands. Early Chinese 
amateur stations used the 
prefixes XU and C, as shown 
in the picture. Today's 
Chinese amateur stations use 
the BY prefix, eg BY1PK, 
BY1QH and BY1AA. 
Any collection of old 

Chinese QSL cards is always 
of great interest and curiosity 
value to the younger DXer 
who was not around in the 
days when China was last on 
the air. The display of exotic 
Chinese QSLs, as well as all 
the other old-time QSLs used 

Some pre-1949 Chinese QSLs 

W5KGI 
OIPPI sv. SIMPSON 

Y ale 
10 MI • 4.1.4: 4  

INING.1 .3t0„irinSA. 
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;rem • 1..• • r sm. nt 

CA4 • It 9444 

«MC. Lama Ye 

MD5AK 
' 

)  

Ea/POWS 4 9.4. 144 >1 :9.44 

to illustrate this article, come 
from the QSL collection of the 
late G6BQ. 

G6BQ — DXer 
Very active on the DX bands 

for many years from the 
Gravesend area was the late 
Jack Box, G6BQ who amassed 
a huge collection of DX QSLs 
from all over the world. His 
QSLs span forty years of DX 
activity. 
Both G6BQ's valuable QSLs 

and his logbooks are being 
carefully looked after. They 
represent a unique historical 
record of DXing. The G6BQ 
QSLs are being kept by 
Dennis G3MXJ, to whom I am 
grateful for the loan of the 
cards for the preparation of 
this article. Jack's logbooks 
are being looked after by 
Dave G4BUO. 

QSLs as history 
Prefixes come and prefixes 

go. What is common and 
easily workable on the air 

62.3 

E.etwetwor.i 

....de. tau ,.••e-.., m. 

***talks. 

A 

C 

XU8RL 
CAtAR 

Leertil 
riFt., 

Post-war occupation prefixes (above) and French colonial prefixes (below) 

M 9 AM  i9 • 9.44 te....• i 4 , ... A. 9.4. 
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today may, in a few years' 
time, be very rare or no longer 
available at all. It is QSL cards 
that keep the memory of long 
gone prefixes and callsigns 
alive. 
QSL cards are a unique 

record of history. They may be 
stuffed into shoe boxes or 
stowed away in dusty attics, 

More historic amateur prefixes 

11/199AH 

414.••••••••••••••••••.• 

CANAL ZONE EGYPT 
Oa 

mosiew. 
MD5KW 

LEBO), PO 902. .3 

FRENCH , • 

Fl8Ac 
but in years to come they 
provide fascinating reading 
as well as an indelible record 
of the history of amateur radio 
DXing. 
So get going now and don't 

miss out on those QSLs. Don't 
wait, because DX is always on 
the move. 
DX just doesn't stand still. 

p" 
444.1..31. 994 • 
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MARCO TRADING 
BRIDGES 

100V 
2009 
400V 
600V 
600V 
24 roov 
200V 
400V 
6009 
600V 
64 1009 
200V 
4000 
600V 
8009 
104 SOV 
1000 
2009 
400V 
600V 
25A 50V 
100V 
2009 
400V 
600V 

0 28 
0.32 
040 
050 
0.58 
0 52 
0 55 
061 
037 
0 70 
0 66 
0 68 
0 74 
080 
086 
2 20 
2 24 
2.35 
2 50 
350 
2 05 
2 25 
2.40 
3.20 
3.85 

BRITISH TELECOM 

APPROVED 

PLUGS 8. SOCKET 

BT Plug and 
4 core leed 
BT Plug ceN 

BT IPC 

InmetrOn tool 

BT Mes*, 

Sockel 

FIT Secodery 
Socket 

£1 50 

11545 

sop 

£3.50 

£2-50 

PLASTIC BOXES 

34281" 

302».82" 

48381 1/2  

4'4 848 VA" 

6o46 21/4" 

5831/4 " 

339 

654 

709 

139 

£1.1 

£2.113 

PRE-SET 

POTENTIO-

METERS 

01W Vert HOM 

100F1 to 115 

7348411 

100 for £5.60 

ZENER DIODES 

1 3W PlasOc 3V.200V 150 eech10/01.40 
1 5W Flange 4 7-479 £1.26 mch 
25W %Arc 7 5.75V 87 p «ch 
209V 579(17 375v el 31 mch 

INTEGRATED CIRCUITS (E) EACH 
. - 

A527400 
AN? ISO 
CA3065 
CA4031P 
CA4102 
CM250 
CA4400 
CA4422 
1720 
IC? 730 
IC? '37 
LM380N 
1M 73035 
7141,51P 
MC1307P 
MC1310P 
MC1.3111, 
MCI 327P 
14C1 330P 
MC7349P 
MCI 350F 
191C1351P 
PAC1352P 
MCI 357P 
MCI 358F 
MCI 496P 
M123113 
ML23113 
ML2378 
7405 55 
Cmos555 
5E556 
5667024 
5497025 
5055604 
SAS560S 
SAS570S 
545580 
5.45590 
SC9503P 
51.432 
57.9078 
57.0778 
51.13270 
SN78003N 
5576013 
557601350 
55760335 
51476110N 
55761755 
S57613174 
$47622650 
56761275 

'D' CONNECTORS VOLTAGE 

miniature REGULATOR 

3.88 
2.90 
1.75 
2.85 
3.30 
3.50 
2.98 
3.07 
5.33 
5.20 
5.11 
0.80 
2.52 
3.12 
1.85 
1.15 
2.25 
1.25 
0.83 
1.85 
1.20 
2.30 
1.50 
2.84 
1.30 
1.15 
2.10 
2.10 
2.30 
0.25 
0.88 
0.80 
5.35 
6.40 
2.50 
1.85 
1.85 
2.85 
2.82 
1.10 
4.00 
5.20 
8.25 
1.10 
2.44 
1.80 
2.60 
2.45 
1.12 
2.00 
145 
1.80 
1.10 

55165335 
$5766505 
55766605 
55766665 
$76075 
747708P 
747120P 
747129AP 
747130P 
747172 
197 193 
747172P 
147176 
747102P 
767204P 
7472054P 
747208P 
147210P 
747221P 
747223P 
747217P 
7473704 
T4760917 
197677 AP 
144263 
7463104 
744550 
764570 
744617472 
14...617872 
744.6305 
74466113 
744700 
744840 
740100 
FM FILTER 

1814 1206 
9005658 
O T.U.U0 

7847208 
104231 
7134287 
704395 
71144800 
784400 
784510 
1695700 
T134520/0 
7134530/0 
TBAS40/0 
7134560/0 
TBA560C 
78456000 

7.60 
I 05 
0 75 
0.80 
6.50 
3.20 
3.20 
3.65 
I 65 
1.80 
5.50 
1.60 
2.50 

.4.18 
1 86 
1 30 
3.27 
0.50 
1.55 
3.68 
560 
I 80 
4.28 
2.68 
2.46 
2.88 
0.30 
1.99 
3.50 
2.85 
3.90 
1.70 
280 
3.38 
2.80 
1 20 
l.00 
1.20 
1.32 
1.30 
1.45 
2.56 
1.20 
1.50 
2.30 
2.60 
2.80 
1.60 
1.30 
1.40 
1.82 
1.70 
1.40 

,5 25 

MA/. esr wav «es 
speer,o• 608 106e 1408 

160. 110e 2•811 

.14147-t 

.11., lu. 163, 1mo 2C0p 
mares«. 1115.2 158 2•07 
COV11113 84. MF .0 

RESISTORS - CARBON FILMS 5% 

NW 1ROlo 10MIE12 Range) 2p aw . 
,IW 262 w 101.11E24 %Met 2p amh. 150/10. 758/100 
1W loR to 21821E12 Rang« 7p eech 650/10. 6.007100 

1841012102•421•5 %MM 80 each. 70,10. 800/100 
'.W Mola' FlIrn 1% 10610 1M tE24 rançielep eech 50p/10 

78912-30e 
150 S. 30• 
7405 ••• 
7e72• Me 
711, MO 
LOU , TK 350 
940777-808 

L8A340KG 101 

RESISTOR KITS - each value Indnndually packed 

l4W ptokl000hlll*010 1 011. peces 
...Kt 5 each value 072 - IOR Io IM305 peces 
7,84 pack 10 *mn value 012 - 2R2 lo 2.12 730 places 
NW pack 5 Bach vake 012 - 2R2 to 2142 365 cr.Cee 
1W pack »ch...012 - 2R2 1M 333 >aces 
2W peck 10 emn.atue E6 - 1OR 102M1 317 preeeg 

2 75 
S 25 
300 

15 00 
18 00 

RESISTORS - WIREWOUND Generally 5% 

2 5W-0 12 1027012- Mariable én prefeued v•lues 
4W- 1 R3.3100 - Avarrattle preferred values 
7W -0 4760 to 11. - Avaria,* fl prelerred v•lues 

11W -1R0 1022K - AveUble e prelerred values 
17W- 150! 220 - Avarlahle én • eferredwees • 

TERMINAL 

BLOCKS 

1a,, 03 
5 amp 12 veau 020 
107ernp12.4.7 040 
15 me 12 vary 0.46 
32arent 12 mv 080 

CO-AXIAL LOW 

LOSS SPLITTERS 

One In o •ut = E1.00 
One In Three Out = £1.95 
One In Four Out = £2.40 
One In Floe Out = £2.93 
One In Sur Out = 

NP. 
DC Vo.. 0 6. I 2.3 12.- 30. 60. me 200 
AC Volta 3.6.13 60. 150. 300.600.900 
OC Cull WA. 006 06.6.60 600.3003 
AC Con MOO 03.1 30.300.3000 
DC Resutance 0 2.3 50 SOO 5000K. 
Ime17113. -10to •12 

Suppree terth rechargea oie oattree. 

Price £12.00 incl. of p/p 

L VAT. 

0.21 
0.25 
0.26 
0.37 

FUSEHOLDERS CHART RECORDERS 

207nrn Panel Mounteg 
207.7.Cnamask1ounung 0.04 
114 .- Panel Mounteg 0.36 
I, Cham. Mounte9 0.12 

rhne 19: hotder 0.10 

BUZZERS 

FUSES Proces per 10 

Etr•nd ne« 3 channe, Pen 1007 
comtaela +eh char., mmes N9 Fun 
SPec upon repues, - Once ore, 
ea.n 040 + £10 060 Pus 15ra 

11,10 
.10 100'CON, Red 10e 10414.7 

13m01.02 Green IW03 
13,100.00 vexa ,13.10,1.00 

11/."0010680865. 100.150.250mAtt .30.1.1 25.1 5.2.2 5.3.10.156 

56p. 1 V•T 'Flote Delay. 100nut 03.00. 150TO 02.25 2S0. 300 500. 
300. 760 1350m4 II .84. 1. I 23 1 3 16.14 (1.114. 2 54 315.1 54 
02.82. 20TM Clu146 Slow. 100.115.160 200.250. 37 s 400. S00.830 
800.941 1 237 8.2 2 5.315.4.5.6 36.40p. 207717. Tinte 100. 
,25.160.200m4 [1.80.250.315 400 500.830.800mA 01.00.1.1 25. 
6.2.2.5.3 16.4. 5. 6.34 857, I' Mal.. 2. 1 5.7.10.134811A 

T134570 140 
766641607 4.50 
764673 2.40 
7E14700 2.85 
70.2750 2.80 
1154800 I 60 
7134810P I 10 
71343106 I 20 
1184820 I 60 
7134890 3 58 
713.492070 3 00 
15.49.024 305 
7134970 4 05 
794690 1.68 
TC.6180C 3.60 
11.42705 4.00 
7C427056 4.02 
7C6800 310 
TCAIMO 1 »0 
104440 3 80 
7041001 1 90 
10410034 550 
70970044 2.50 
MM C064 2 40 
7041035S 450 
1087 044 430 
7041.70S 300 
7041190 350 
7041200 298 
70412700 370 
713413274 1 66 
113473524,13 I 58 
7061412 1 20 
7042001 2 80 
7092020 • 60 
7042030 1 78 
7042140 590 
71342521 410 
7042523 3 50 
7042530 270 
7E142540 3 40 
7042541 3.50 
7042560 3 SO 
70425716 250 
7042581 320 
1042580 3 20 
1042591 298 
7041593 2 98 
7042610 320 
70426174 1 94 
1042640 2 90 
1062680 3 40 
7042600 3 50 
10930500/5 2 50 
UPC554C 1 32 
UPC557H 090 
UPC366H 2 95 
UP575C2 3 20 

UPC1018C 1 10 
UPC1025H 290 
UPC1031. 090 
UPCI 1560 420 
UPC1151311 0 713 
UPC11133›. 098 
UPC118111 1 60 
UPC185H1 375 
UPC1212C 1 30 
UPCI230/1 390 
UPCI 350C 390 
UPC1387C 340 
UPC1378H 440 
UPC2002 H 280 

VALVES 

Tepe Pnce 

25C1507 063 

2SC16713 106 
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AERIALS AND  
PROPAGATION 

PART 2 

Radio frequency electromagnetic 
waves have equivalent properties to 
light waves. They can be refracted, 
diffracted, reflected, absorbed, curved 
and operate in a similar manner to visible 
light. The two basic methods of usage of 
light waves in everyday life are either by 
direct transmission or reflection. 
Direct transmission can be considered 

as the radiation from a naked light bulb, 
in which radiation takes place from a 
point source and is evenly distributed all 
around this central source. This source 
of illumination is called an isotropic 

 BILL SPARKS G8FBX  

source. By installing a reflector, as in a 

car headlamp, the light is concentrated 
into a beam, the effect of this concentra-
tion being to intensify the strength of the 
light in one direction only. The total 
strength of the forward beam now 
depends upon: a) the efficiency of the 
reflector, b) the angle or cross sectional 
area of the beam. 
The efficiency of the reflector is 

determined by the amount of light 
absorbed in the reflecting medium, and 
the angle of radiation of the beam 
determines the aperture illuminated. 

Direct wave Rx Tx 

Greened 

Fig 2 The arrival at the receiver of the direct and ground 
waves which have travelled by alternative paths 

From Figure 1 you can see that if the 
centre of the circle is a light source 
illuminating the inside of the sphere 
evenly, the source is the said isotropic 
point. 

If we introduce a reflector behind the 
source as shown, the light is now 
intensified only in the area controlled by 
the angle of the reflected wave, and a 
smaller area of the sphere interior is now 
illuminated but at a much higher level of 

intensity. The intensity of the light in the 
new area, compared with the strength 
prior to the installation of the reflector, is 
an indication of the gain and is shown as 
dB gain over an isotropic source. 
Reference to these points will be made 

in later discussion, and the purpose of 
their introduction at this stage is to 
establish the possibility of electro-
magnetic waves being propagated in a 
controlled manner. 

Aerial waves 
In the case of waves being radiated 

from a transmitting aerial we can 
separate the propagation into two 
phases: 

1) Those waves remaining in close 
proximity to the ground, normally called 
space waves. 

2) Those waves projected into space 
and meeting no further obstructions, 
normally grouped as sky waves. 
The actual effect of (1) is to give a 

space wave consisting of ground 
reflected waves and direct waves only 
(Figure 2). If the transmitting and 
receiving aerials were at a low height on 
level ground and just at the limits at 
which they can see each other, ie horizon 
limits, the direct wave would be the only 
link. 
By elevating the aerial a situation is 

created whereby the ground reflected 
wave and the direct wave add vectorially. 
This means that the receiver may get a 
wave sum of two waves in phase or phase 
addition and may alternately receive the 
waves in phase subtraction, the resultant 
wave being the sum of the two received 
waves. 

Direct and ground waves 
Figure 2shows the effect of the arrival 

at the receiver of the direct and ground 
wave when the ground wave has 
travelled by an alternative path. It also 
indicates the effect of the receiving 
aerial's height in relation to the phase 
difference between the two incoming 
waves. 
Molecular density variation in the 

lower regions of the atmosphere affects 
the radio horizon distance in different 
ways. Methods of calculating optical 
horizon distances will be discussed in a 
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AERIALS AND PROPAGATION 
Note: increased path distance 

due to refractive curvature. Optical horizon 

D2 actual 

Earth 

D1 optical 

Path followed by surface 
diffracted wave 

Fig3 The effect of the rate of direction of the wave, created by the variation in the 
refractive index when related to the curvature of the earth, on the radio horizon 

later article. The illustration shows the 
effect of curvature of the radio wave at 
ground incidence due to local atmos-
pheric variations. These cause a gradual 
change to the atmosphere's refractive 
index, thus causing a slow bending or 
rate of curvature of the propagated radio 
wave. 

.Retracttve index 
The rate of change of direction of the 

wave created by this variation in index, 
when related to the curvature of the 
earth, means that under average condit-

ions the radio horizon is some 20% 
greater in distance than the optical 
horizon (see Figure 3). 
The variation in the refractive index is 

caused by gradual temperature and 
pressure reductions with altitude, creat-
ing a situation where the maximum or 
saturated moisture content of the air is 
exceeded or highly concentrated, thus 
causing a variation in the refractive 
index of the media through which the 
wave is passing. Note that this condition 
exists for both ends of the path, so the 
horizon grazing point is as follows: dl = 

1.4H for transmitting aerials, + d2 = 1.4H 
for receiving aerials, where d is in miles 
and H is in feet above sea level. 

Moisture 
If the moisture content does not vary 

uniformly and bands of highly loaded 
moisture containing areas appear as 
altitude increases, the effect is to refract 
the VHF waves to a greater or lesser 
degree depending on the moisture 
content and temperature gradient. This 
effect is often brought about by warm 
weather fronts being mixed with cold 

\2.2 12 

Water' 

conumè\2-7 

3.4\8 

Standard 
conditions 
relative humidity 

= 70% 

Normal condition 
no lift 

Temp. •C 

Height above 
sea level 
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(M.B.) 

Temp. •C 
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Abnormal 
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10 15 20 25 
Temperature •C 

Fig 4 The effect of violent changes in humidity creating super refraction at VHF: 
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AERIALS AND PROPAGATION 
fronts, either by riding above the cold 
front and losing moisture at the inter-
face, or by a cold front riding between 
two warm fronts. These conditions can 
frequently be forecast by keeping an eye 
on the weather maps shown before the 
6.00pm news on BBC1. 
A close pattern of isotherms at a high 

pressure area (a rapid pressure gra-
dient) often indicates an opening on 
VHF, and under such circumstances 2 
metre DX is available. A warm sunny day 
after rain followed by cold nights may 
bring about similar conditions. This is 
why May and September are usually the 
best months for VHF DX. 
Calculated values for variations in 

temperature and humidity which create 
these conditions are discussed in a 

future article. Figure 4 illustrates the 
variation in atmospheric conditions, 
showing the effect of violent changes in 
humidity creating super refraction at 
VHF. 

Sky waves 
The second part of the original wave, 

which was designated as the sky wave, is 
directed upwards towards outer space. 
Due to the action of radiation from the 

sun on the limits of the earth's atmos-
phere, the rarified air at these limits is 
affected in various ways. The main effect 
is for intense ultra violet radiation to 
discharge its energy content into 
separating electrons from the mother 
atoms, consequently leaving a fairly 
thickish layer of highly ionised air: that is 
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Fig 5 As the wave enters the 
ionospheric layer it experences a 
change in its direction of travel 
(phase velocity is the product of 
frequency and wavelength in a 
given medium) 

Earth 

F layer 

Wave 
front 

Rx 

air in which electrons and atoms minus 
electrons (ions) are in coexistence. 
This layer has a marked effect on the 

approaching sky wave, and when the 
advancing wave front reaches the ionos-
phere (as the layer is termed), it applies 
an alternating field to the free charges of 
ionised gas (electrons have a negative 
charge and protons or ions a positive 
charge). 
Any electric charge in an electric field 

will have a force exerted on it, tending to 
move it along the field-lines. The protons 
have a much greater mass than the 
electrons, so the absorbed energy 
charge creates a more sluggish move-
ment of the positively charged particles 
in the varying voltage field of the 
oncoming wave front. The energy 
imparted into the electrons creates 
negatively charged particles which are 
excited more freely by the arriving wave 
front and oscillate with greater velocity. 

Energy loss 
This situation in the rarified atmos-

phere creates some heat loss, and a 
certain amount of power is extracted 
from the wave front by the effect of this 
action. The general effect is for the wave 
to lose energy in the layer and suffer 
attenuation. The total loss depends on 
the probability of collisions occuring 
between charged particles and 
increases in proportion to the number of 
particles available. 

It follows that the degree of ionisation 
of the layer can influence the absorption. 
Indeed, in cases of intense solar activity 
and a high incidence of ultra violet 
radiation, absorption can be 100% at all 
frequencies. This is the effect known as 
'fade out.' 

If the wavelength is increased, the 
possibility of an electron/proton colli-
sion occuring is improved, since a lower 
frequency of oscillation will allow time 
for the voltage field to permit a longer 
path of electrical oscillation, thereby 
increasing the tendency to collide. The 
general effect is for the attenuation to be 
greater at lower frequencies than at 
higher frequencies. 
As the wave front enters the ionos-

pheric layer it experiences a change in 
its direction of travel, since the top of the 
wave front suffers a change in its phase 
velocity (phase velocity is the product of 
frequency and wavelength in a given 
medium. See Figure 5). The sharpness of 
the change in direction is related to the 
density of the ionisation and its relation-
ship to frequency. Consequently a 
higher frequency wave will penetrate 
further into the layer than a lower 
frequency one, and will not be subject to 
the same rate of bending. 

Next month 
Next month I'll be looking at the effects 

of the sun's radiation, and the solar cycle, 
on propagation. I'll also be examining 
the different layers that exist within the 
Earth's atmosphere, their properties and 
the effects they have on radio waves of 
different frequencies. 
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R WITHERS 
COMMUNICATIONS vm 
584 HAGLEY ROAD WEST, OLDBURY, WARLEY 
B68 OBS (QUINTON, BIRMINGHAM) W. MIDS. 
Tel: 021-421 8201/2 (24 HR ANSWERPHONE) 

RWC SPECIAL OFFERS 

AUTHORISED 
ç oss\ y  

VISA 

PLEASE ASK ABOUT THE RWC CREDITCARD AVAILABLE NOW VIA LOMBARD TRICrTY 

(4YTRANSCEIVERS & RECEIVERS- BEST BUTS 
P&P 

INSTANT FINANCE AVAILABLE TO ALL 
LICENCED AMATEURS SUBJECT TO STATUS 
SAE WRITTEN DETAILS 

Yaesu FT203R Handheld from £149.00 £2.00 

Yaesu FT29OR World Best Seller. Free listen on input mod £279 £2.50 

Mutek front end fitted instantly at £38.00 or with 290 £309.00 £2.50 

Hamaster FM 2025-25w 2mtr mobile £179.00 £4.00 

FDK Palm II-Ex Demo 6CH 2mtr H/H £119.00 £2.50 
FDK Palm II-Ex Demo 6CH 70cm H/H £119.00 £2.50 

Blazetone FM200-15w 2mtr PRT Shift E 129 .00 £3.00 
Century 210-AM-FM-SSE Digital 

PLL SW Receiver 0-30mhz £199.00 £5.00 
Kenwood/Trio TR3500 UHF/H/H £199.00 £2.50 
Kenwood/Trio TR 7950 45W Mobile £319.00 £5.00 

"RWC 

BEST SELLER" 

10 METRE FM 
UNMODIFIED £33.00 with 
RPT shift £58.00. All parts 
available seperately HURRY 

ONLY 30 lefts Some seconds 
available, please phone Complete mod kit for LCL 2740 ONT 
Linears - aerials also M40 inc 2 x XTALS, 2 x c's XTAL filter 

available + all spares full instructions Hi £12.95 inc post. 

£47.50 

COMPLETE 

TRIED 
10-FM? 

ACCESSORIES PART OF OUR EXTENSIVE 
RANGE ON OFFER Pap 

Once only special ONT 10 meter modified base station, mains supply £59.98 pp £2.00 

Our best selling 50kg loading - Kopek Straight Through Rotator £38.95 £2.00 

Oskerblock SWR 200 maximum power 2kw. Normal price £59.95 

-3.5-144MHz only £39.95 £2.50 

SPECIAL OFFERS ON YAESU 
FT79OR + Nicads + Charger 

+ free HB9CV 70cms 
£279.00 inc post 

FT708R + Nicads, Case, Charger 
+ free HB9CV 70cms 

£199.00 inc post 
FTV707 + 2mtr Module complete 

(usable on most Yaesu HF tranceivers) 
£159.00 inc post 

PRICES ARE GOING UP - OURS ARE COMING DOWN! 

ANTENNAS - REMEMBER IT'S THE ANTENNA THAT MAKES THE STATION! 
Sun KG-144 Triple 5/8 Base £29.95 
Hoxin 8/8 Mobile 88 SPECIAL £16.50 
Sun Double 5/8 KG5 Mobile SPECIAL £11.50 
Hoxin DC Grounded SPECIAL £10.50 

£3.00 HB9CV from the company that fi rst made them in the UK. (Don't settle for cheaper Imitations) 
- All Tonna & 

£2.00 2mtr HB9CV £6.99 £2.00 Jaybearn in stock 

£2.00 70cm HB9CV £5.99 £1.00 FREE 
£2.00 10mtr HB9CV £29.50 £3.50 Advic• on your Aigiginne 

npulnementie 

ft's here at last' 
ARM 9e1e "TRACTOR BEAM 

elAy,.. -r.,,...,..• • The Strongest Beam in the World! 

• 10.8 dbD Gain (144-146 mhz 1kw) RIESEPIACI. 
MI

Unique Boom & Element 

LINU1,1=17-t...PE Construction - so simple! 

-Have a OSO on one at our shop" 

• Posidrive screwdriver needed for assembly 

• This antenna represents the latest technology in 

Yagi beams, can be used portable & phasing kits 

available. (a £12.50 extra (fits most 2mtr beams) 

All this for £29.80 p&p £3.00 Ile (,- £39.30 p&p £3.50 

SAE for details or see forthcoming reviews 

WANTED URGENTLY 
Used equipment, working 
or not, we pay top prices 
for radios & accessories 
in good condition. Ask 
about our commission 
sale scheme. 

REVCO RS 2000E 
VHF-UHF SCANNER 

FM 

AM RWC EXCLUSIVE 
70 Memories + any limit scan t ‘t 
• AM-FM (Narrow Band) selectable 
• Large Clear Red LED Readout 
• Push Button Keyboard (No plastic Film) 
* Various Models at Prices to suit your 
Pocket. SAE details please 
• GAS-FET Front End Models Available 
• 12v DC Mains PSU Built-in 
• Plus many, many more facilities 
* All models include air, marine 
* 2mtr & 70cm bands +++ 
Standard model £259.00 PAP 
Extended model £279.00 £3.00 
(60-179,-380-520mhz) 

RWC HAVE THE TECHNOLOGY!! 

NOW, listen to all sorts of interesting 
activities! Including the  

THE NEW PORTABLE ANTENNA THEY ARE AU. 
R .E1=1PCIP-4 TALKING 
M g,. r, 11...,,I, C ,- 11....11.1E 

ABOUT'. 

Due to increased 
production - 
2Meter Travelling Ji›n../ 
Now Only 
£7.95 
£1.00 Post 70cm version 
& Packing. £6.95 p&p 50p 
We are confident 
you will be happy 
with your Travelling 
Jim, if you are not 
you can return the 
Antenna (Within 7 
days) for full refund. 

2 metre kit 
available 
«, £4.75 
+75p 
P4P 

!». 

Overseas customers welcome 
We speak German & Japanese. 
Import/Export no problem. 
Please telephone during working 
hours or 

Telex 334303 TXAGWM-G 
Don't Forget We stock almost all Power Transistors/Modules for amateur radios which we import ourselves proving we 
mean business when it comes to service back-up! - Phone us for your requirements.Part exchange welcome. 
Please send a SAE for any information you require and our latest s/h list. Full demonstration facilities. E & OE 
Why not visit our shop, Junction 3, M5, 2 mins along the A456 towards Birmingham. We promise your visit will be worthwhile 
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BACK TO BASICS 
Bill Mantovani gets his new 

series for beginners under way 
by looking at 

THE RAE AND 
M  THE AMATEUR LICENCE 
AN   

As with any RAE course, in this first 
'lesson' we don't propose to dive straight 
into the technical side of amateur radio 
and put some of you off before we even 
start. Instead, we will take a look at what 
the hobby is all about, which should 
answer many of the initial questions that 
a lot of people who have only ever had a 
passing acquaintance with amateur 
radio would ask, and so put you on the 
road to becoming a radio amateur. 
Expanding a little on last month's 

article, before any transmitting station 
can be set up and used, it is first 
necessary to obtain the appropriate 
licence. For establishing an amateur 
radio station, you must obtain from the 
Secretary of State for Trade & Industry 
an amateur licence A or B, which 
contains the conditions under which the 
amateur station may be used. Full details 
of conditions, types of licences, applying 
for a licence and an application form are 
contained in the publication 'How to 
Become a Radio Amateur', which is 
available free of charge, and with the 
compliments of the Secretary of State for 
Trade and Industry, from the Radio 
Amateur Licensing Unit, Post Office 
Headquarters, Chetwynd House, Ches-
terfield, Derbyshire S49 1PF. 
A summary of becoming a radio 

amateur is that you will need to be over 14 
years of age, have passed the City & 
Guilds Radio Amateurs' Examination and 
have paid the appropriate fee (renew-
able annually and currently standing at 
£12) to the PO Headquarters at the above 
address. People who hold foreign pass-
ports but who reside in the UK may also 
take the UK examination. 

Types of amateur licences 
There are two types of licences at 

present in this country, the principal one 
being the amateur licence A. To obtain 
this, you must have also passed the Post 
Office Morse test, which is not as 
difficult as it sounds. The Morse test 
consists of sending and receiving words 
and figures at a speed of about 12 words 

per minute and a full list of test centres, 
plus a Morse test application form and 
fuller details of the test (which only takes 
a few minutes), are included in 'How to 
Become a Radio Amateur'. The Morse 
test fee is presently £15 and it is normal to 
first pass the RAE before tackling the 
Morse test, because you must have 
passed the test not more than 12 months 
before applying for a licence. 
There has been quite a lot said to 

question the necessity of having a Morse 
test in order to obtain a 'full' Amateur 
licence. It is a fact though that telegra-
phy is still the prime mode of com-
munication for a number of non-amateur 
services and in the amateur field itself 
there are still many operators who 
continue to use Morse code. It is a most 
reliable method of communication and 

Frequency Allocation 
The schedule of basic HF, VHF and 

UHF frequency bands for Great 
Britain. Full details of power allowed, 
classes of emission and other 
limitations can be found in both the 
RSGBs 'Radio Amateurs Examination 
Manual' and the free publication from 
the Radio Amateur Licensing unit 
'How to Become a Radio Amateur'. 

(It is worthwhile remembering the 
band limits for the RAE). 

Frequency band in MHz 
1.810 - 2.000 
3.500 3.800 
7.000 7.100 

10.100 • 10.150 Amateur 
14.000 • 14.350 Licence 
18.068 • 18.168 A only 
21.000 21.450 
24.890 24.990 
28.000 29.700 
70.025 70.500 

144.000 - 146.000 Amateur 
Licence 

430.000 440.000 A & B 

much of the rare DX (long distance 
stations) will usually have been worked 
using Morse code in conditions where 
speech would have been indistinguish-
able. 
This magazine regularly contains 

advertisements for Morse code tapes 
and home courses, whilst the Radio 
Society of Great Britain (the RSGB), 
produces a very useful booklet entitled 
'The Morse Code for Radio Amateurs'. 
Whilst 12wpm may sound fast to some, 
with patience and practice, it is possible 
for the average person to far exceed 
even this speed. 
The amateur licence A allows you to 

transmit on all the amateur frequencies 
available in this country, from 160 metres 
upwards (see panel), but there is also the 
amateur licence B, whose conditions are 
broadly the same as for licence A, but 
which does not authorise the use of 
frequencies below 144MHz, nor Morse 
telegraphy. For this reason, you are not 
required to have passed the Morse test 
to apply for an amateur licence B. 
Many amateurs today do in fact apply 

for the B licence once they have passed 
the RAE, gaining experience of the 
airwaves on the VHF and UHF bands 
whilst they study for the Morse test. 
Communication distances possible on 
these higher frequencies are somewhat 
limited compared to those obtainable on 
the bands below 144MHz though, so the 
biggest benefit of the A licence is that it 
literally opens up the whole world to the 
amateur, something well worth sitting 
the Morse test for. 

Callsigns 
Once an amateur licence has been 

issued, it will have on it your callsign — 
the means of identifying your station 
when on the air. The callsign begins with 
an international prefix to indicate which 
country it belongs to, and for England, 
callsigns start with the letter G. The 
panel shows a list of amateur callsign 
prefixes for Great Britain. A full list of 
international prefixes can usually be 
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BACK TO BASICS 

Amateur Callsign Prefixes for Great 
Britain 
Prefix Country 
G England 
GD Isle of Man 
GI Northern Ireland 
GJ Jersey 
GM Scotland 
GU Guernsey 
GW Wales 
GB - used for Special Event 

Stations, exhibitions, 
repeaters, beacons etc. 

found in various books on amateur radio. 
They are worth remembering as there is 
often a question in the RAE on prefixes 
for Great Britain. 
That was just a brief outline of the 

amateur licence. Fuller details, includ-
ing how much power you are allowed to 
use, what modes of communication are 
acceptable, ie phone, single sideband, 
frequency modulation or Morse (CW), 
and on which bands, can be found in 
'How to Become a Radio Amateur'. These 
will be covered in more depth later, as 
licensing conditions are in fact part of 
the RAE syllabus. 

The RAE 
Speaking of the RAE, or the Radio 

Amateurs' Examination, let us enlighten 
you as to what it is all about. 
We mentioned last month that the 

examination is conducted three times a 
year, usually in March, May and Decem-
ber. The dates once again for 1984/85 are 
Monday 3 December 1984, Monday 18 
March 1985 and Monday 13 May 1985. 
The exam can usually be taken at local 

colleges, or they can tell you where the 
nearest examination centre is, but plenty 
of time should be allowed when applying 
to sit the exam so that the necessary 
arrangements can be made for you. To sit 
the exam in May, for example, you should 
think of applying around the beginning 
of February or possibly earlier. 
The Radio Amateurs' Examination is 

set by the City & Guilds of London 
Institute, whose address is Electrical & 
Telecommunications Branch, 76 Port-
land Place, London WIN 4AA. The 
regulations, objectives and syllabus for 
the RAE (No 765) can be obtained from 
the C&G at the same address, usually for 
a small fee. The exam itself lasts three 
hours, is split into two papers with a 
fifteen minute break in between, and 
consists of a number of multiple choice 
questions on a variety of subjects (see 
panel). Multiple choice means that 
together with the appropriate question 
there will be listed four answers, only 
one of which must be ticked as the 
correct answer. Sample exam papers are 
also available from the C&G and we will 
be looking at one at a later date. 
Both papers must be taken at one 

sitting, but it is possible to gain a pass in 
one and a fail in the other. In this case, it 
is possible to sit the failed paper on the 
next examination date. There is a charge 
for sitting the exam but this varies across 

the country, so information should be 
obtained when applying to your local 
college or centre. 

Details of where you can take the RAE, 
or enrol on a RAE course, can be found in 
various radio journals, such as Amateur 
Radio or from the Radio Society of Great 
Britain (the RSGB). Similarly, local 
newspapers invariably list all the various 
courses on offer at local colleges before 
the start of the main term but failing that, 
a telephone call to the nearest college 
should reveal the necessary information. 

A club for the radio amateur 
With most hobbies, you will always find 

a club to support it, and amateur radio is 
no exception. There are many clubs 
throughout the country, but perhaps the 
best way to find out what is going on in 
the world of amateur radio is to join the 
RSGB, which we mentioned earlier, or at 
the very least, make use of some of its 
publications. These go a long way to fully 
explaining what amateur radio is all 
about (we have far too few pages in this 
magazine), and one of its publications, 
the 'Radio Amateurs Examination 
Manual' has long been standard reading 
for any RAE candidate. This book, 
together with full details of the RSGB 
and its other publications and activities 
may be obtained from the Radio Society 
of Great Britain, Cranborne Road, Pot-
ters Bar, Herts EN6 3JN. 
As this course is basically centred 

around the RAE Manual, it would 
certainly help those of you who intend to 
go through the next few months with us 
and follow the series to buy, or even 
borrow, a copy. You can then read each 
chapter as the months progress, and 
through these articles, we will try and 
explain the topics that we think you may 
have trouble with or which are important 

Recommended reading 
'How to Become a Radio Amateur' - 
Radio Amateur Licensing Unit 
'The Radio Amateurs' Examination 
Manual' - RSGB 

Further reading 
'A Guide to Amateur Radio' - RSGB 
'Amateur Radio Operating Manual' - 
RSGB 
'Amateur Radio Techniques' - RSGB 
'Radio Communication Handbook' - 
RSGB 

Useful addresses 
Radio Society of Great Britain, 
Cranborne Road, Potters Bar, Herts 
EN6 3JN 
The City & Guilds of London Institute, 
Electrical & Telecommunications 
Branch, 76 Portland Place, London 
W1N 4AA 
Radio Amateur Licensing Unit, Post 
Office Headquarters, Chetwynd 
House, Chesterfield, Derbyshire S49 
1PF 

Acknowledgement 
RSGB 
City & Guilds of London Institute 
Office for Trade & Industry/Radio 
Amateur Licensing Unit 

points to note. 
Well, we hope that this has been a 

gentle introduction to amateur radio and 
that you are all keen to progress further. 
Next month we start on electrical theory 
and calculations, but nothing too hard. If 
you can get your copies of the RAE 
Manual before then and start reading up 
then at least it shouldn't make our task of 
writing these articles too difficult! 

(Reproduced by permission of the City and Guilds of London Institute - 765 Radio 
Amateurs' Examination.) 

Examination Pattern 
The examination for 765 Radio Amateurs consists of two separate papers, 765-1-01 
Licensing Conditions and Transmitter Interference and 765-1-02 Operating 
Practices, Procedures and Theory. 765-0-01 contains 35 multiple choice questions 
and 765-1-02 contains 60 multiple choice questions. Questions are allocated to 
the syllabus sections as indicated below: 

765-1-01 Licensing Conditions and Transmitter Interference (1 hour) 

Syllabus Questions 
1 Licensing Conditions 23 
2 Transmitter Interference 12 

35 

There will be a break of 15 minutes between the two papers. 765-1-02 Operating 
Practices, Procedures and Theory (1 3/4 hours) 

Syllabus 
1 Operating Practices and Procedures 
2 Electrical Theory 
3 Solid State Devices 
4 Radio Receivers 
5 Transmitters 
6 Propagation and Aerials 
7 Measurement 

Questions 
5 

11 
9 
9 
9 

10 
7 

60 
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RSOB PUBLICATIONS 
A Guide to Amateur Radio (19th edition)  
Amateur Radio Awards (2nd edition)  
Amateur Radio Call Book (1984 edn)  
Amateur Radio Operating Manual (2nd edn)  
HF Antennas for All Locations  

£3.91 
£3.68 
£7.14 
£5.33 
£7.35 

How to Pass the Radio Amateurs Examination £3.42 
Microwave Newsletter Technical Collection £6.83 
Morse Code for Radio Amateurs £1.64 
Radio Amateurs' Examination Manual £3.84 
Radio Communication Handbook (paperback)  £11.79 
RAYNET Manual (1984 edition)  £t.78 
Teleprinter Handbook (2nd edn)  £12.72 

 £2.31 
Test Equipment for the Radio Amateur £6.00 
World at their Fingertips £7.75 
VHF/UHF Manual (4th edn)  £10.58 
Meteor Scatter Data £3.51 
Logbooks 
Amateur Radio Logbook  
Mobile Logbook 
Receiving Station Logbook 
Maps 
Great Circle DX Map (wall) £2.23 
NEW Locator Map of Europe (Maidenhead) £1.75 
World Prefix Map in full colour (wall) £2.33 

OTTIER PUBUCATIONS 
Active Filter Cookbook (Sams)   £12.71 
All About Cubical Quad Antennas (API) £5.83 
Amateur Single Sideband (Ham Radio) £5.46 
Antenna Anthology (ARRL) £6.00 
Antenna Handbook (API) £6.88 
ARRL Antenna Book (Hardback for p/b price while stocks last) £8.78 
ARRL Electronics Data Book £4.47 
Beam Antenna Handbook (API) £6.83 
Better Short Wave Reception (RPI) £5.83 
Care and Feeding of Power Grid Tubes (Varian) £6.99 
CMOS Cookbook (Sams)  £13.07 
Complete Shortwave Listener's Handbook (Tab)  £12.34 
Design of VMOS Circuits with Experiments (Sams) £8.50 
FET Principles, Experiments and Projects (Sams) £8.04 
FM and Repeaters for the Radio Amateur (ARAL) £4.30 
G-ORP Club Circuit Handbook £4.52 
Hints and Kinks for the Radio Amateur JARRL) £4.47 
How To Troubleshoot and Repair A.R. Equipment £10.47 
IC Op-amp Cookbook (Sams) £11.76 
International VHF FM Guide £2.45 
Newcomer's Guide to Simplex and Repeaters on 2M £1.06 
Radio Frequency Interference (ARRL) £4.18 
RTTY Today (Universal Elea) £7.19 
Satellite Experimenters Handbook (ARRL) £10.1 1 
Satellite Tracking Software for the Radio Amateur (AMAST-UK) £4.47 
Secrets of Ham Radio DXing (Tab)  £7.92 
Semiconductor Data Book (Newnes) £7.97 
Shortwave Listener's Antenna Handbook (Tab) £10.10 
Shortwave Propagation Handbook (Cowan) £7.79 
Simple Low Cost•VVi re Antennas (RP() £6.83 
Solid State Design for Radio Amateur (ARRL) £7.87 
Television for Amateurs (BATC) £2.23 
The Radio Amateurs' Handbook 1984 Edn. (ARRL) Special Price £6.98 
The Complete DXer (Locher)  
The Power Supply Handbook (Editors of 73 Ma (Tab) £10.99 
Towers' International MOS Power and other FET Selector £10.95 
Towers' International Transistor Selector (New Edition) £13.95 
Towers' Op Amp Linear IC Selector £9.50 
Understanding Amateur Radio (ARRL) £4.73 
Understanding and Using the Oscilloscope (Tab) £10.10 
VHF Propagation Handbook (Nampa) £3.75 
Weekend Projects for the Radio Amateur (ARRL) £4.95 
World Atlas (RACI) £3.35 
99 Test Equipment Projects You Can Build (Tab) £8.00 

OTHER rroas 
Morse cassette stage 1 (to 5wpm)  
DX Edge (HF propagation prediction aid) £14.09 

Membership of the Radio Society of Great Britain is open to all Radio 
Amateurs and Listeners. For details of subscriptions and the benefits of 
membership, please contact the Membership Services Department. All 
items in this advertisement include post and packing. Members of the 
Society are entitled to discounts on these prices. Personal callers may 
obtain goods minus postage and packing charges. 

To ensure delivery of books In time for Christmas 
your order should arrive by December 3rd. 

Television Interference Manua 

£2.77 
 £1.41 

 £2.87 

£4.54 

Radio Society of Great Britain (CA3) 
Alma House, Cranborne Road, 
Potters Bar 
Herts EN6 3JW 
Telephone . 0707-59015 

AMATEUR ELECTRONICS UK 
R.A.S. (Nottingham) 
Radio Amateur Supplies 

Tel: 0602 280267 

Visit your Local Emporium 
Large Selecfion of New/Used Equipment on Show 

AGENTS FOR: ACCESSORIES: 
F.D.K 
AZDEN 
ICON 
YAESU 
FOftTOP ATV 

Welz Range 
Microwave Modules 
Adonis Mica 
Mutek Pre-Amps 
Barenco Mast Supports 
DFtAE PSU and 
Wave Meters 

G8UuS 

[  SEE US AT THE LINCOLN 
HAMFEST ON THE 
23rd SEPTEMBER 
4 MILES NORTH OF 

LINCO•LN ON THE A 1  
-.- • -, • -, 

AERIAL Tonna, Halbar, New Diamond Range of Mobile Whips 
PLUS OWN 

'Special' O.R.P. GW5 HF5 Band Beams 
JUST GIVE US A RING 

Monday CLOSED Tuesday - Saturday: 10.00am to 5.00pm 

3 Farndon Green, Wollaton Park, Off Ring Road 
Between A52 (Derby Road) & A609 (Ilkeston Road) 

CENTRE ELECTRONICS 
Specialists in the sale and service of value type radio and test 

equipment. 
OFFER 
Communications Receivers for sale. RACAL RA17 (a £175.00, RA17/L 

£195.00, RA117/E Ca £250.00. EDDYSTONE MODELS 770R (VHF) 
£165.00 770U (g. £130.00, 830 H FM F @ £155.00 also MURPHY B40/D 
£75.00. Single side band units for 640 types £50.00 including 
connector leads. 
AN prices include packaging and delivery to your door. (UK 
Mainland only). Overseas enquiries welcome. 

Replacement valves, component, transformers, always in stock. 
Part exchange and credit terms available. 
Shop open: Thursday, Friday, Saturday at: 

345 Stocktield Road, Yardley, Birmingham. 
Telephone enquiries: 0676 32560 

RADIO AMATEURS EXAMINATION 

TO ALL RAE STUDENTS 
1) Would you like more C&G style practice questions? 
2) Are you finding home study difficult? 
3) Would you like some extra questions to supplement your 

college or correspondence course? 
4) Would you like a Q+A book designed to progress with an 

RAE course? 

IF YOUR ANSWER TO ANY ONE OF THE ABOVE QUESTIONS 
IS YES THEN YOU MUST OBTAIN THE - 

RADIO AMATEURS' 
QUESTION + ANSWER 
REFERENCE MANUAL 
by R E G PETRI. T ENG. M I ELEC I E. G8CCJ 

ISBN 0 9509335 0 3 Size AS (210 x 148mm) 

Containing over 340 pages. 21 sections and over 1100 
progressive multiple choice questions and answers on the RAE 
syllabus. some useful computer programs and the City & Guilds 
examination syllabus. 

PRICE £5.95 + £1 p&p 
By return post subject to availability 

Also available for the Commodore 64 - 

MORSE 64 
An advanced Morse Tutor Program - plus: a selection of programs 
which will enable you to solve many of the theoretical RAE 
PRACTICE questions. 

Available from. 

Cassette £5.95 1 inc P&P 
Disc £7.95 

W.P PUBLICATIONS 
11 Wayville Road 

Dartford, Kents DA1 1RL 
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SHORT WAVE 
LISTENER 

TREVOR MORGAN GW4OXB 

Before we get on to this 
month's topic, I would like to 
thank readers for their 
letters. 
I try to help those with 

problems, providing I have 
had the experience. If not, I 
either search round for the 
answer or pass the letter to a 
more capable person. 
I have been a short wave 

listener myself for many 
years, beginning with a sim-
ple broadcast receiver and 
progressing through the 
usual stages of listening until 
passing the RAE. 
Over the years I have 

experimented with and built 
antennae of all shapes and 
sizes, made antenna tuners, 
filters and test equipment — 
with some successes and 
some failures — but it's all 
good experience. 
I have worked prefix lists, 

nets, special event stations 
and many other award 
schemes etc. 
Currently, I am working HF 

using 10 watts or less with 90% 
CW, experimenting, along 
with other members of the 
local Swansea Radio Amateur 
Constructors Club, on data 
transmission and with wire 
aerials. In my spare time I 
teach Morse on 2 metres to B 
licensees. 
Consequently, I think I can 

honestly describe myself as 
an experienced listener and I 
try to pass some of this 
experience on to newcomers 
through these columns. 
As for the building of 

receivers and the design or 
modification of circuits, I 
leave that to those who have 
far more knowledge and 
experience than I. 
Despite my licence, I am 

still a short wave listener and 
will continue to encourage 
and assist those wishing to 
enter the hobby. 

Computers and SViling 
A while ago I had some 

enquiries regarding the use 
of computers in connection 
with short wave listening. 
Having had no experience 

with computers I did not feel 
that I could write on the 
subject. However, the point 
had been raised and I even-

tually purchased a 48K Spec-
trum, probably one of the best 
known home computers. 
Using a home computer is, 

in itself, a hobby and has its 
own devotees (apart from the 
games players), and there are 
hundreds of ready made 
programs available on many 
subjects from bank account 
records to designing circuits. 
Consequently there are a 

variety of ways in which the 
home computer can be put to 
good use by the short wave 
listener, budding amateur 
and even the full class A 
licensee. 

Software 
Probably the simplest use 

of the computer is the log 
book or record, for which 
there are a number of prog-
rams available from advertis-
ers in this magazine. They 
have various methods of 
creating the record but, to 
take one example (Vu-File), 
the computer program pre-
sents a 'page' on screen 
which you can design to suit 
your own specific needs and 
requirements. 
Your 'page' may consist of a 

simple name, callsign, date of 
contact etc, or may be more 
complicated with details of 
equipment, propagation 
conditions, area and zone 
codes and so on. 
The page itself is limited by 

size but otherwise you can let 
your imagination run riot. The 
number of pages available is 
dependent on how much you 
put on each page, as the more 
information you require the 
more bytes you use. With 'Vu-
File' the number of bytes 
available can be displayed if 
you wish. The display also 
gives the number of records 
in use at any time. 
I found this program very 

useful and have adapted it in a 
number of ways to cater for 
WAB records, award records 
and even my club member-
ship records. 
There are other programs 

with the same theme and 
some are better than others, 
so it's up to you to try one or 
two and find out what suits 
your needs. 
Morse code reception 

seems to be one of the 
popular uses of the home 
computer and I obtained a 
couple of these programs to 
see what they could do, 
bearing in mind my previous 
review of specialised Morse 
readers. 
Purists may state that this is 

cheating and that one should 
make an effort to learn the 
code even if only a listener. 
Well, as someone who uses 
Morse more than SSB, I must 
admit that I have found the 
programs very useful when a 
station is transmitting faster 
than my receiving ability and I 
want to get all the details. This 
often happens near the end of 
a OSO when the operator only 
wants a quick contact with no 
frills, and so rattles off the last 
part of the contact at high 
speed. Not good operating 
procedure, but it happens. 
The first program I received 

was by Pinehurst Studios and 
was extremely quick to load, 
taking only 30 seconds. The 
program is for receiving 
Morse only, having no other 
facilities, and is accompanied 
by a leaflet explaining the 
program. The instructions are 
easy to follow and no prob-
lems were encountered. 
The on-screen display con-

sisted simply of the 'Pine-
hurst Data' logo and the 
program was ready for use. 
Details of the connections 

to the receiver are given later. 
The chosen signal was tuned 
as finely as possible and any 
interference filtered out. 

First attempt 
The resulting first attempt 

proved that a little practice 
would not go amiss as a large 
number of EEE's and 555's 
were coming up on screen. 
This is covered in the leaflet 
and meant that the incoming 
signal was too strong. This 
was corrected and it was 
pleasing to see a fairly con-
stant read-out of translated 
Morse appearing on screen. 
Not surprising was the 

effect QSB had on the signal 
translation and lots more dot 
characters appeared. 
The speed range accepted 

by the program is variable 
over three ranges selected by 

pressing the F or S keys on 
the computer. There are no 
quoted limits but I found that 
even extremely fast machine-
generated Morse was accur-
ately translated. 
There are ten screens of 

memory and these can be 
recalled in sequence. The ten 
complete screens are always 
in memory and the addition of 
more information results in 
an additional line being 
screened, at the loss of the 
original first line. 

Background noise 
A simple means of reducing 

background noise is given in 
the text. As when loading a 
program into the computer, 
the volume fed in is fairly 
critical so a certain amount of 
adjustment is necessary, but 
this is soon mastered. This 
was a very useful program to 
the listener and I found it 
worked as well as was 
claimed. 
The second program to 

arrive was the 'Morse Termi-
nal' program by P Anderson of 
Shepton Mallet, Somerset. 
This is a much more compre-
hensive program and can be 
used for transmitting Morse 
as well as receiving. It also 
has a very useful Morse 
training section, which can be 
used to build up your receiv-
ing speed if you already know 
the code, or start you from 
scratch. 
Loading the cassette in the 

usual manner, the first thing 
seen on screen is the start of 
the 'Instruction' section. This 
consists of a series of 'pages' 
of information accessible by 
pressing 'any key'. The 
instructions are clear and 
easily followed and include 
connection details (see later) 
and details of fault finding in 
the program. 
Side 2 of the cassette 

contains the main program 
and starts with the main 
'menu' or list of available 
options. The Morse training 
program allows you to select 
your own speed and transmits 
groups of five characters until 
the screen is loaded, where-
upon the Morse sent is dis-
played allowing you to check 
your progress. 
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SWL 
Curiously, the Morse prog-

ram selection transmits 
punctuation marks as well as 
plain language when the code 
'38' is keyed in, but if you key 
'26' just the plain alphabet is 
sent. 
By trying different numbers 

from one, I found that the 
number relates to the posi-
tion of the letter in the 
alphabet, with 27 to 38 being 
the punctuation marks and 
numbers. This is not clear 
from the instructions but is a 
point worth consideration, as 
the first four letters could be 
learned, then four more 
added and so on until you had 
learned the alphabet. 

Mock test 
The next part of the prog-

ram is a mock test with a test 
passage at twelve words per 
minute and groups of 
numbers. 
The main program, for 

transceive, opens up with the 
selection of transmit speed in 
which you feed between 1 and 
99 words per minute. The 

receive speed is automa-
tically tracked and no adjust-
ment is necessary. Once the 
speed is selected the compu-
ter presents the receive 
mode. It is then just a matter 
of tuning the required signal 
in the usual way. 
One point to note is that no 

gaps are present on the 
readout. This can be confus-
ing if you take your eyes off 
the screen during reception. 
The selection of the trans-

mit mode is made by keying 
'enter'. You can then key in 
your message as fast as you 
wish and the computer will 
send out the code at the pre-
selected speed. There is a 
'buffer' of 1500 characters so 
there is plenty of available 
space for most purposes. 
I liked this program very 

much and it is a pity that the 
transmit speed is so low or it 
could be useful for meteor 
scatter transmissions where, 
I am told, speeds of 200wpm 
are common. Funnily enough, 
although the quoted max-
imum receive speed is only 

25wpm, I never had any trou-
ble copying any Morse trans-
mitted on air, although I am 
sure some of it was faster than 
25wpm. 

It was hard to choose 
between the two programs as 
far as reception was con-
cerned. The Pinehurst prog-
ram had word spacing, which 
was a definite bonus, whereas 
the Armstrong program had 
automatic speed tracking, 
which I found much easier to 
use than the manual type. 

Interface 
The matter of connecting 

your computer to the receiver 
is left to you in both cases and 
a bit of experimenting is 
necessary, but myself and a 
group of interested parties 
soon had the problem licked 
and I offer our solution. 
Certainly a lot cheaper than a 
ready made interface even if 
brand new parts are used. 
The design of this unit came 

about during experiments 
between amateurs in Swan-
sea and has proven very 
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successful in handling both 
data and Morse. 
Although built as a transmit 

and receive unit, it can be 
simplified for listening only 
but the cost is very little so it 
hardly seems worth it. You 
could need all the facilities 
one day. 
This particular 'interface' 

was the third designed and is 

fitted inside a neat plastic box 
with a switched 9V supply for 
the Spectrum to avoid having 
to remove the supply plug 
from the computer (neces-
sary to clear the computer 
memory). 
The connections on the 

switch marked 'B' denote the 
braid of the screened leads 
used. I should mention that 
we found the volume control 
on the extension speaker was 
necessary due to the high 
volume of signal required by 
the computer. 
Toe Pinehurst recom-

mendation for a noise filter is 
as simple as you can get! 
Using a computer in con-

nection with your listening 
can increase your enjoyment 
quite extensively. 
This was my first venture 

into computers. Although I 
haven't the time to write my 
own programs, anyone with a 
lot of spare time could make 
more use of the amazing 
facilities. As it is, I am 
enjoying a new side to both 
my listening and transmitting 
activity. 
Just using ready made 

programs can still be 
extremely interesting and 
very time absorbing. Do not 
be put off by the funny 
language used by computer 
'buffs' as the instruction 
manual, combined with the 
excellent demonstration tape 
supplied with your new 'toy', 
will soon have you searching 
avidly for more. 

Experiment 
As stated earlier, a few 

friends and I have been 
experimenting with programs 
on data transmission in which 
whole pages of text are 
transmitted in seconds. Trou-
ble is there are not many 
stations abroad with compati-
ble equipment that are active 
in this field. But if you should 
get the bug and hear our 
group on two metres or HF, 
please send us a card...we're 
getting a bit bored with 
reports from the same six 
stations! 
Meanwhile, have a good 

month listening. 
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For the ten metre operator there is one 
simple rule to follow if a good signal is 
sought after. That is: forget HF techni-
ques and think VHF. There are two areas 
which are of equal importance here, 
otherwise the results achieved will be 
very disappointing. These are the 
antenna and the receiver. 

In this article I will deal with the 
antenna as this is the most common 
reason for poor results, leading to the 
attitude that the band is a dead loss. It is a 
complete waste of time to expect to be 
able to use such antennae as G5RV's, 
long wires, mini beams, lumps of wet 
string or the proverbial six inch nail. 

Curse 
That modern day curse, the multi-band 

trapped vertical, which embraces the 
H F5, 12AVQ, 18AVQ, 18AVT, C5 etc, 
without prejudice to any one manu-
facturer, has also become the source of 
the weak signal on ten metres. 
How many people have you heard on 

the VHF bands using a trapped vertical 
for four metres, two metres and seventy 
centimetres? The notion is sheer folly, 
yet daily I hear stations struggling to 
propagate weak signals over pathetic 
distances on ten metres with such 
inefficient systems, and then complain-
ing that the band is no good. 
The polarization is of paramount 

importance on ten metres, with as much 
as a 20dB loss between horizontal and 
vertical antennae. Either system will 
perform admirably to its soul mate at the 
other end. Beam aerials obviously out-
perform ground planes by many dBs, but 
horizontal beam to mobile whip will 
result in a very weak and fluttery signal, 
and severely limited range. 
For good all round local coverage the 

standard 1/2 wave end-fed CB vertical is 
more than adequate, and can only be 
outranked by a proper % wave ground 
plane or the unusual 3/4 wave Sigma 4. 
The use of the centre fed 1/2 wave dipole 
is not a good bet, unless it is mounted at 
least 1/2 wave above ground, with the 
feeder taken away at 90 degrees to the 
vertical. 
Of course it is also ridiculous to mount 

such an antenna with a stand-off from a 
metal mast, unless this too is 1/2 wave or 
more long. When using the 1/2 wave end-
fed type antenna it is important to note 
that these are essentially free space 
antennae, as indeed is the 1/2 wave 
dipole, and should thus be mounted away 
from any objects, and at least 1/2 wave 
above the ground. Placing such an 
antenna closer to the ground will result 
in the radiation angle being tilted 
skywards. 

Space wave 
When considering the space wave' 

mode of propagation, we are primarily 
concerned with obtaining a low angle of 
radiation. The 1/2 wave centre-fed in free 
space radiates at 90 degrees to the 
vertical. However the lobe is rather fat, 
meaning that energy is wasted in the 
skyward direction. The end-fed half wave 
gives the same pattern, only raised by a 
few degrees. 
With the 5/8 wave ground plane, the 

TEN METRE 
AERIALS: 

how to radiate a 
good signal 

by John Petters 
G3YPZ 

angle of radiation is 15 degrees from the 
radials, but the lobe is much more 
concentrated and hence gives an appa-
rent gain at the horizon. The standard 1/4 
wave ground plane gives an angle of 45 
degrees, hence is down in gain on the 1/2 
wave dipole. 
The availability of many different CB 

aerials at very reasonable prices gives 
the amateur the opportunity to acquire 
.›.n efficient radiating system for the 
band. 
Care should be taken in the selection 

of the aerial with regard to the physical 
construction and indeed the ease with 
which it will match. Any end-fed 1/2 wave 
is going to be of high impedance at its 
resonant frequency. 
To match into 50ohms some L/C 

network is necessary. In some cases just 
reducing the physical length of the 
elements is all that is necessary (radials 
included if there are any); however, it is 
likely that the tuned circuit may need 
reducing in size, or a tapping point 
altered, to get a good VSWR. 

In certain antennae the tuned circuit is 
enclosed within the rivetted base, and 
this will have to be removed in order for 
access to be gained. It is important when 
this is done to ensure that adequate 
weather proofing is provided. Any radials 
that exist on these aerials are provided 
for matching rather than as a contribu-
tory radiating factor. 
The 5/8 wave ground plane will be 

familiar to many two metre operators. Its 
ten metre counterpart is the same beast 
only much bigger. Again there are a 
variety of different types of these, some 
having a full length vertical element, 
some having a capacity hat on top. Either 
should have a minimum of three 1/4 
wavelength radials. 

In some cases these will be sloping 
down at a slight angle, which should offer 
a lower radiation angle than those with 
horizontal radials. The 5/8 ground plane is 

not a free space aerial, and will therefore 
work at lower heights, and even at 
ground level. 
There are some 5/8 wave antennae 

currently available that must be avoided 
at all costs. These claim to be optimised 
for high gain and low angle radiation. 
More correctly the blurb should read 
high angle — low gain. 
Such aerials as the GAP % vertical are 

radial-less and certainly do not perform 
with any degree of satisfaction. 
The mast at G3YPZ is a 14 storey tower 

block, on which one of these antennae 
was erected as a good alternative to a 
proper ground plane. Having had good 
results with both 1/2 and 5/8 wave aerials at 
modest heights in the past, great things 
were expected of the new high installa-
tion. The results were more than disap-
pointing. I needed 80 watts to reach 
Newmarket, a distance of merely 35 
miles, with the GAP 27. 

Staggering 
On a cold, wet December evening I 

braved the elements and replaced this 
aerial with a proper 5/8 GP. The differ-
ence was staggering. My signal with 
G3IAG in Newmarket had increased by 
11dB and contact could be made on 
10 watts. 
Matching 5/8 wave ground planes can 

usually be done merely by shortening the' 
length of the elements by something in 
the order of 6%. Most types are also fairly 
broad banded and should be usable 
across the whole band with a reasonable 
VSWR. 
Unless you are prepared to phase a 

group of verticals or can put up some 
form of vertical beam, then the 5/8 wave 
will give optimum results. Going to 3/4 
wave will be a disaster as the angle of 
radiation goes up drastically, and gives 
less gain than even a 1/4 wave GP. 
There is one exception to this, that 

being the Sigma 4 antenna. This is a 3/4 
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10 METRES 
wave vertical but with an inverted cone 
which shrouds the bottom 1/8 wave. This 
cancels out any radiation from the 
bottom of the antenna, leaving the top 5/8 
to do the job. This type of antenna is 
certainly worth using, as its results are 
comparable, and possibly better, than 
the 5/8 GP. 

Tests 
A test with G4VYC in Sanderstead, 

Surrey, some months back found a 2 
S-point increase on the Sigma 4 over his 
1/2wave end-fed vertical. The Sigma 4 was 
only 10ft high, while the other antenna 
was 1/2 wave above the ground. 
The HF5 is a 3/4 wave antenna on ten 

metres, and behaves very badly for both 
DX and local traffic. A test with G4PHV in 
Ware, Herts found that the HF5 ground-
mounted was many dB down on a 
1/4 wave loaded whip on a car in the same 
location. In fact, the HF5 needed 40 watts 
to give the same S reading as the mobile 
whip with only 4 watts. 
Convinced by this, G4PHV erected a 

helically loaded whip (5/8 wave) on the 
gutter of his house with several radials 
and immediately found his ten metre 
range was drastically increased. 

Another test with G4HXH in Bishops 
Stortford, using 40 watts to a ground 
mounted 18AVT, and G3ZEV/M running 
10 watts to a helical whip in the same 
location, again proved that the mobile 

antenna was better by far than the 
trapped vertical. 

The sceptic might say, but the base 
aerials were ground mounted, what 
about putting them up higher?: This has 
been done by several stations, but still 
the results have been far better with the 
proper aerial. 
The popular 7/8 wave antenna could be 

tried by ten metre operators and would 
give a marked increase in performance 
over the 5/8 wave, but practically it would 
be difficult to mount. Some Stateside 
stations have been worked who have 
been using collinears, but for most 
practical purposes the 1/2 or 5/8 wave 
aerials will be most suitable to the 
majority of stations. 

Matching the antenna 
There exists in amateur radio a number 

of hoary old chestnuts that seem to be 
revered and treated as dogma without 
due regard for common sense. One of 
the most common of these is the almost 
obligatory use of the ATU on any HF 
antenna system. An ATU should never, 
never be used in a coaxially fed aerial 
line. If your CB vertical, beam dipole or 
WHY has a high VSWR, it is a complete 
waste of time to try to correct this at the 
shack end with an almighty supermatch. 
The mismatch occurs between the 

feeder and the antenna itself, and any 
matching must be done at this point. 

Inserting an ATU or Z match at the shack 
end will result in the feeder becoming 
part of the aerial, which at best can alter 
the polar diagram of the antenna, and at 
worst can cause TVI. The only time an 
ATU should be used is with high 
impedance lines or long wires etc. 

Good quality 
The feeder itself should be of good 

quality. RG8, RG213 or UR67 should be 
used. The thinner types of cable will be 
lossy, even at 30MHz. Using a run of 
50 metres of RG8 at my base station 
resulted in a loss of three watts in ten. 

If matching the antenna appears to be 
difficult it is worth measuring the length 
of the feeder, because an odd 1/4 wave 
can cause the VSWR to be very high. The 
best bet is to terminate the feeder into a 
good dummy load before you 'start, and 
check for a 1:1 SWR. 
An important consideration with the 

CB verticals is to ensure that water does 
not get into the matching network, as this 
will wreak havoc with the system. Some 
variation in VSWR is to be expected 
during rainy weather, and should be no 
cause for alarm unless the status quo 
does not return. 

In the next part of this series, I will 
discuss the problems encountered with 
mobile operation on ten metres, dealing 
with installation, suppression and 
mobile aerials. 

COMING NEXT MONTH 

ADIO 
ANGUS McKENZIE G3OSS 

tests the TAU Systems SPC-3000 antenna tuning unit 

LOADED WHIP AERIALS 
Duncan Waiters G4DFV utilising computer aided design 

CB CONVERSIONS 
Roger Alban GW3SPA starts a comprehensive series on converting CB gear for 10m use 

SECONDHAND 
Hugh Allison G3XSE with three mini-reviews of Trio HF gear 

Plus DX Diary, On the Beam, SWL, Back to Basics, Straight and Level, your letters 
and features covering the whole of amateur radio 

DON'T MISS the December issue — on sale 22 November 
To be sure of your copy of Amateur Radio complete the newsagents order form in this issue or 

take out a post-free subscription 
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SECONDHAND 
EQUIPMENT GUIDE 

NOT A BAD 

DAY FOR ONCE 

It's a sad reflection on modern day 
living, but recently many amateurs have 
taken to buying old, secondhand rigs to 
put in the car rather than use the all-
mode, all-bells-and-whistles gear 
normally residing in the shack. The 
reason, of course, is theft. 
Despite 'all risks' insurance, after your 

second or third claim (I speak from 
experience), the average amateur often 
decides to either call it a day and give up 
mobile operation or buy an old clunker. 
Incidentally, if theft has never happened 
to you, don't think that insurance will 
cover everything. Even if you get the full 
cost of the rig back, nine times out of ten 
the damage done to the car by the thief 
cannot realistically be claimed back on 
your car insurance, due to the subse-
quent loss of your no claims bonus. 
Although I don't always agree with the 
fuzz, it really is good advice to lock 
valuables out of sight — put the rig in the 
boot or under the seat and don't forget 
the aerial. If I had a pound note for every 
mag mount I've had stolen, I could buy 
myself a big bottle of scotch to console 
myself. 
I digress, however. It thus came to pass 

that yours truly was running around the 
bring-and-buy at Woburn like a one 
armed wallpaper hanger, with strict 
instructions not to return without a 
cheap 2metre FM rig for a friend. Well, a 
Heath kit HW202 at £2 certainly seemed to 
fit the bill, and the guy selling it couldn't 
have been more honest. I'll leave out the 
rude words, but basically he had bought 
the kit ten years ago and had never got it 
going. The receiver was really deaf and 
the transmitter took off (ie numerous 
spurious emissions). He was fed up with 
it (my words!) and had given up. 

Honest 
Also being honest at Woburn was SMC. 

They had a corner of their display 
devoted to non-working rigs. A Kyokuto 
FM144 — 10SXRI I was realistically 
described as 'very non-working' and 
priced at £10. These rigs were early 
synthesised 2m FM devices, fairly mid-
dle-of-the-road with regards sensitivity 
etc, but it was the salesman who talked 
me into it. 'You'll never get that working 
again'. A challenge! As I reached for my 
wallet a non-working 2 metre monitor at 
£5 caught my eye, so £15 changed hands 
(he wouldn't haggle) and more junk went 
into the nearly full boot of the car. 

by Hugh Allison G3XSE 

Another bargain was an AOR240 synth-
esised hand portable, again non-work-
ing, at £15. It was almost a criminal 
offence for me to buy it at such a low 
price since, by the seller's description of 
the fault (channel change selects the 
wrong channels) I knew what the fault 
was. Incidentally, these rigs never cease 
to amaze me, they really are sensitive. 

Back on the bench 
Fancying a quick and easy repair, it was 

the AOR240 that was first to receive 
attention. These rigs have two printed 
circuit boards inside, with wires between 
each other and/or the front panel. Herein 
lies the problem. A fairly generous 
length of ribbon cable runs between the 
divide-by-n part of the synthesizer and 
the thumbwheel switches. The insulation 
on the ribbon tends to shrink over the 
years and adjacent wires can short each 
other, due to a twist in the cable. 
Although I have come across shorts at 

both ends, sods law normally decrees 
that it is the synthesizer end (the hardest 
one to work on) that goes. To prevent a 
re-occurence I normally fit a new ribbon, 
but a cut and rework with the old cable 
will often last for years. Anyway, fault 
exactly as diagnosed. 
Next on the bench was the SMC 2metre 

monitor with no audio output coupling 
capacitor. By the way, the earphone lead 
doubles as the antenna (when in use) on 
a lot of little monitors, so don't get 
confused by RF chokes and small 

value capacitors of the order of 0.001 to 
0.01µF, which separate the RF from the 
audio. 
Connecting the AVO to the other side 

of the output coupling capacitor — no 
volts. This point should, nearly always, be 
at half rail. If it isn't, then no volts 
normally means the bottom transistor is a 
short (sometimes the top open, but 
rarer). Full rail means the top transistor is 
a short or the bottom open. In this case 
the bottom one was a dead short, 
because a 2N2369 was fitted as it was 
handy and it worked. 

The KW 202 
Feeling in a good mood by now, it was 

the turn of the £2 Heathkit to receive 
attention. I tossed a coin and it came 
down heads, so the transmitter was to be 
done first. There was a short interruption 
whilst a phono plug was located — 
Heathkit used to use these as aerial 
connectors (at 144 MHz???)— then via an 
attenuator to a spectrum analyser. 
Although I am prepared to admit that an 
analyser is not the most often-found 
piece of kit in your average shack, in this 
case a tune around 2 metres with a 
general coverage receiver would have 
confirmed the seller's statement that the 
transmitter was indeed taking off. 
RF instability is often caused by faulty 

decoupling. A good trick is to look at the 
supply to each stage with an oscillo-
scope and see what 'crap' you have 
superimposed on the rail. Don't fall into 
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SECONDHAND EQUIPMENT GUIDE 
the trap of thinking that, because the rig 
is running at 144MHz, you need a 
150MHz+ oscilloscope. 
By way of example, suppose (as in this 

case) that your 144MHz carrier is 
generating spurious outputs every 
80KHz, then the rail to the offending 
stage will have a massive helping of 
80KHz on it. Be suspicious of any rail with 
over half a volt of rubbish on it. 
This really was my lucky day, however. I 

clipped the earth of the oscilloscope to a 
grounded lead from a capacitor and 
looked at the supply to the driver stage. 
No dc was indicated on the oscilloscope. 
I checked that the oscilloscope was on 
dc coupling, and it was. Touching the tip 
of the probe to +12 volt supply into the rig 
(front panel was illuminated, so the 
supply was OK), did not register any dc 
on the oscilloscope. Solution? The 
'earthed lead from the capacitor that I 
had connected to the oscilloscope was 
dry jointed to the printed circuit board. 
Reflowing the joint (which looked abso-
lutely perfect) cured the instability and 
out of the rig came a good clean 7 watts. 
It's a gift really... 
Now it was the receiver's turn. It took 

1 volt EMF up the aerial socket to get 
10dB of quietning, a reasonable defini-
tion of a deaf receiver. Re-alignment got 
the sensitivity down to 10pV (for 10dB) 
and I was thinking about fitting a pre-amp 
when I happened to notice that there was 

a 10.7M Hz filter missing from the board. 
In with a ceramic one removed from a CB 
set and 18dB quietning for 1pV resulted. 
Not excellent, but usable. What do you 
want for £2 anyway. 

The Kyokuto 
By now, full of confidence, it was the 

turn of my last bargain to receive 
attention. The synthesizer in the rig is 
contained in a screened box which 
someone had removed by cutting all the 
wires. How do you connect up 20+ wires 
to 20+ pins when you have no circuit 
diagram? Simple. Open up the box and 
admire the 20+ colour coded wires 
inside, all of which had colour coded 
'friends' hanging loose outside . 
As I said, my lucky day. After rewiring 

the synthesizer it didn't work (probably 

the original fault). I shall not dwell too 
long on my one mistake of the day, 
involving a chip with only 4044 printed on 
it. I thought it was a CMOS 4044 but it was 
a Motorola MC 4044 phase detector. I 
hate to admit it, no laughter please, but I 
wasted a quarter of an hour with the 
CMOS book in my hand until it dawned 
that the book said 16 pins and my chip 
only had 14. Twit!. 
Anyway, VCO working, mixer working, 

divide-by-n wcrking and reference oscil-
lator/divider running. Why didn't it work 
then? There was no link between the 
output of the divide-by-n and the phase 
detector. I'll bet a half of best bitter that 
there never had been. 

So, four working rigs after three hours 
work (without circuit diagrams) for a total 
cost of £32. Not a bad rally. Woburn! 
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FOR SALE 

• Short Wave Mag. Nov 1964 to April 1979 with 
index. Practical Wireless, Sept 1982 to Feb 1984 
and Ham Radio Today, June 1983 to Sept 1984 (less 
two issues). All clean. Will accept fair offer. Buyer 
must collect. G3WXT. 36 Hart Road, Byfleet, Surrey 
KT14 7NH. (No phone). 
▪ Offers. Ex-RAF control panels air mileage unit 
68/471, (four) condition new. US army signals TU 
BC746B (new). US army mains filter units type 349 
(two) (new). Set four trans ex-BC375 mod (rough). 
T Pattinson, 41 Tyne Gardens, Concord Washing-
ton, Tyne and Wear NE37 2RA. 
IM Yaesu FT29OR multimode portable, Nicads, 
carrying case, new mobile mount bracket, muTek 
board, charger, scan mike, Microwave Modules 
30watt linear FM and SSB 1 or 3 in 3watt out. £275 
take FC901-FC902 ATV P/EX. American eagle 
general coverage receiver 1-30MHz £35 Cosham 
(Hants) 370576 (anytime). 
• Trio TS130V as new. Used once. All new warc 
bands 3.5-30MHz SSB/CW £325. Robson, 101 Ellis 
Gardens, Hemlington, M'bro, Cleveland 158 9EX. 
Tel: M'bro 595351. 
• Trio TR2300 T/CVR plus VB2300 lin-amp, MB2 
mobile mounting packer A145 ATU ME x 55 boom 
mic C/W gear stick switch and mic gain control, 
A2DEM AS006 speaker valor magmount £200 
prefer not to split demis G8NKU. Tel: King's Lynn 
674015 QTHR. 
• Grundig satellite 3000, 21 band comm receiver, 
digital frequency display, field strength meter, 
built in SSB unit, 24 LCD quartz clock, superb 7.5W 
audio output. Used only in lounge £140. Two PYE 
Cambridges unmodified £20 each. Tel: 0642 
(Stockton) 583572. 
• HW8 QRP HF Tx/Ax with RIT modification and 
complete with HWA-7-1 PSU £100. Alan Williams, 
G3KSU (QTHR). Tel: Ryde 0983 65551. 
• Realistic DX200 receiver good condition with 
instruction manual 0-15 to 30MHz AM SSB CW CB 
£65 ono. Ex USA army VHF receiver 27-140 MHz 
Halicrafter R44 ARR5 for disposal as spares 
required attention £10. Buyer collects. Hudson, 49 
Radstock Road, Stretford, Manchester MS2 OAJ. 
Tel: 061 865 6987. 
• Yaesu FRG7 good condition. Must sell, gone 
VHF, £80 with manual. Tel: Whitstable, Kent 264815 
anytime. 
• For sale: Icom IC745 transceiver as new 
complete with SSBN filter, marker, FM board few 
weeks old. Boxed, absolutely unmarked, cost £966 
accept £735. Phone 01-998 4936 evenings or write 
181 Argye Road, Ealing, London W13. 
• Kenpro KR400 rotator and controller, 440 LBS 
load rating, VGC. 8 element X-YAGI, offers. 
G4HHR. A Hyner, 20 Dene Tye, Pound Hill, 
Crawley, Sussex RHIO 4TS. Tel: Crawley 885137. 
• TS530 HF transceiver, less than 10 hours use 
£395. Datong D75 Speech Processor almost 
unused £30 ono. Diawa Infra-red Mobile Mic 
unused £20, all in mint condition, ring Ken 
Dunstable (0582) 606983. 
• PYE motafone £40. PYE Bantum with case and 
Mic £40. Storno Fono 500 £15. FDK Hand Monitor 
140MHz to 180MHz £100. Jaybeem PMR home base 
Paerial £70. PYE Westminster W15 £60. PYE 
Cambridge/Sharp CB £20. A 150 range of other PYE 
units. H Graham, No 16 Fordell CP, Lander Rd, 
Dalkeith, Scotland. Tel: 0875 320 642. 
• Datong model PC1 converts any good two metre 
SSB receiver or transceiver into a superb general 
coverage communications receiver. Coverage is 
0-30MHz in thirty synthesised bands of 1MHz and 
no receiver mods are required £90 ono and get 
SEM ezitune free! Tel: 01 247 6097 (day). 
• Exchange Sony ICF10001 HF receiver scan 
memory with portable long wire and PSU. Olympus 
0M30 SLR camera F1.8 50mm lens 2x converter 
0M2 powerwind infocus trigger cord. Holdall 

70 

filters all in excellent working order exchange any 
HF Tx/Ax or sell £320 ono. Mr Martin Deacon. Tel: 
0604 719233 after 6pm. 
• FT707 Tx/Rx, FC707 tuner plus MU5BH vertical 

antenna £310 for the lot. Also Trio R600 com-
munications receiver cost £263 sell for £190. Tel: A 
Court 021 783 0268. 
al Global AT 1000 ATU with instruction cost over 
£40. Will sell for £30. Post paid. Reason for selling 
have trap dipole for BC work. Covers freq 10KHz 
thru 30MGs. Ideal for serious BCL. W Lee, 8 Bron 
Heulog, Budffordd, Isle of Anglesey. 
• HQ1 mini beam £65 Collins Tx/Ax separate units 
1.5-12MHz ex RAF good ORP rig. Offers please 
Datong ASP speech processor £68. Yaesu SP107 
extra speaker £35. Daiwa SWR PWR matcher X 
points -28MHz £25. K G Attkins, 30 The Brow, 
Wooding-Dean, Brighton, Sussex. Tel: 0273 309127. 
• FT707 with FM £390, FP707 PSU £90, FC707 ATU 
£75. All vgc and boxed with manuals. FV707DM VFO 
£90. All ono or £575 the lot. Datong ASP speech 
processor £50 ono. Would consider FT757 for the 
lot. Tel: Tim, Reading (0734) 866122. 
• Edinburgh:- Signal generators one manual the 
other manual/sweep both 0-20KHz. Measuring set 
20-20KHz. Hammarlund HQ180 HF receiver 150KHz 
to 30MHz. Ex marine VHF trans/rec with spare 
output value (00UO3-20) mains transformer 0-
550volts other varues 5U4G, 12AT7, 6BH6, 5763 EL85 
EF95 6AK5. Tel: Alex after 6pm 0875 29775. 
• Realistic DX200 receiver 0.4-30MHz. Good 
condition. Boxed with handbook £60 ono or swap 
144MHz linear/pre amp suitable FT29OR mobile 
antenna or WHU. Ring Alan, G11WQ Kings Lynn 
829075. 
• Yaesu FRG7700 £295. FRT7700 £30. Also Bearcat 
20/20 40 channel uncrystalised scanner £175 and 
Discone 65-520MHz Ax antenna £15. Buyer collects 
London NW10. Tel: 01-965 6677. 
• Welz CP-5 trapped vertical antenna complete 
with radials. 80-10m (non warc) £70 ono consider 
part exchange for HW-8 CW rig or WS-128, WS-122, 
A-16 or similar Spyset. Prefer buyer to collect or 
carriage extra. G4TMO, 4 Meadow Road, 
Watchfield, Swindon, Wilts. Tel: 0793 783461. 
• Complete dark room including envoy enlarger 
with 35mm colour box. Also 21/4x 31/4 Iamp house 
electronic exposure timer. Stacks of paper, 
dozens of extras, would exchange for TR9130 or 
FT290R. R D Hargreaves, 212 Gwendolen Road, off 
East Park Road, Leicester LE5 5FH. Tel: 0533 
738377. 
II Racal RA17, nice condition, recently over-
hauled £125. Icom SM5 mic, new £20. Daiwa all 
mode active filter, type AF 606F £34. G8ZWW, Tel: 
0322 63968 (Kent). 
• Trio Kenwood TS520 SE, excellent condition, 
recently serviced by Lowe Electronics £280 ono. 
Yaesu FT48OR as above £300 ono. Overseas move 
forces sale. E Hocking, G4LKV. Tel: 02372 5637. 
• Kenwood (Trio) R1000 receiver. Good condition 
general coverage communications receiver £175. 
Also, 'realistic' patrolman scanning receiver 
which scans between 10 crystal channels. 14 
crystals for 2 metre band included £40. Datong 
DC144/28 2m converter. Brand new £35. All in good 
condition, and complete with instruction manuals 
etc. Will sell separately or £240 the lot. Martin 
Vasey, 35 Nash Road, Romford, Essex RM6 5JL. 
Tel: 01 590 5490. 
• Racal SWR bridge with manual. Old books on 
radio TN. Ace SWR bridge unused includes 0-5W 
power meter instructions £5. H/kit and US army 
service manuals. Trowel!, Hamlyn, Saxon Ave, 
Minster, Sheerness, Kent. Tel: 0795 873100. 
• Yaesu FRG7700 and FRT7700 ATU in mint 
condition £250. No offers, cash please. Tel: 
Worthing (0903) 201908 G1HKX. 
II DX TV Vega 402D VHF UHF tunable TV with 14 
element wide band aerial ite aerial which has 

never been mounted outside. Used very little. 
Offers around £55 for both items. Ken Chorley, 7 
Foxfield, Everton, Lymington, Hants SO4 OLR. Tel: 
Lymington 45231. 
• Yaesu FT101ZD 111AM, plus mic, fan new boxed 
plus WELTZ ATU and PDL2 VCR, HORI direct beam 
new plus rotator new and 90ft of coaxle. Bargain 
£500. 31, Warfield Road, Feltham, Middx TW14 8AD. 
Tel: 01 890 2153 between 4 to 6.30. Ask for Gary. 
II Linear amp CP100 Japan 100W SSB 50AM, FM 
mint condition cost £100, £60 ono. D G Hickling, 10 
Salamander Cl, Carlton, Nottingham NG4 4FJ. Tel: 
0602 878436. 
• Racal RA17P receiver with RA98 independent 
sideband adaptor and audio/notch filter unit all 
housed in one cabinet. Also some spare valves for 
above and manuals for Racal equipment. Good 
condition £200. Ring after 5.30pm 051 336 4239. 
• Yaesu FT29OR carrying case and strap, nicad 
charger £200. Tel: 0902 896354 anytime (Wol-
verhampton). 
• ZX spectrum 48K software. 2 cassettes with 3 
programs for the radio amateur or SWL Morse 
tutor. Ideal for the absolute learner, even a class 
'A' licence holder who wants to increase receiving 
speed £5. Callsign directory and callsign datalog 
two programs to help you in the shack £2 for both. 
£7 for all three. G6LTR Jim Warner, 39 Cradock 
Road, Leicester LE2 1TD. Tel: 0533 700974. 
• Trio TS430S FM board filters mic cost new £870 
immaculate conditon hardly used with eight 
months guarantee £650 reason for sale need cash 
for TS930S. G4WDZ, 4 Buckley Road, Eynesbury, St 
Neots, Cambs. Tel: 0480 218032. 
• Hammarlund HQ170A AX in good condition £50. 
Tel: 01 889 4431. 
II Mains transformers output 26V 10A, 12V, 1A, £5. 
3.5-40-0-40-3.5V, 10A, £4. 14.5V twice, 14 gauge wire, 
?10A, £9. Two 807 with ceramic holders, £3. Mullard 
15082 stabiliser, new, £2. Following manuals, 
BCC69 etc, codar AT5, AIWA AR158/9, Eddystone 
750, NC121, post extra, £2 each. Mains transformer 
output 215-0215, 100mA, 11V 2.5A, 4V, 2.75A, 2V-0-2V, 
1A, 4V 6A twice ex-WD £5. Alan, G3MBL, 244 
Ballards Lane, Finchley, London N12 OEP. Tel: 01 
445 4321. 

• RCA AR88 receiver, .54 to 32MHz exc cond 
improved front end performance and meter 
added. Correct alignment orig RCA hand-book 
and spare valves £70. Sheer, Maidstone, Kent 
672116 evenings or weekends. 
• Garage clearance -GPV5-2M Colinear antenna 
£12; SMC78SF 2m Mobile 7/8 £8; SMC25B 70cms 
mobile £7; ICM Flexiwhip with 15m 40m coils and 
mount £16; 2m and 70cms Slimjims £3; each. Tonna 
Portable Mast 3.7m £12; Two-element 2M portable 
beam £6; all in new condition. (£60 if sold in one 
batch). Dunstable 0582 606983 mornings only. 
• Yaesu FT227 RB 25uc or 5 steps 144, 148 fast, 
slow scan £135 ono. Sharp UZ2000 music centre 
vertical record player cassette Dolby stereo FM 
cost £310, £180 carry away. 5 band stereo equalizer 
mains operated £28 cost double. Also Binatone 
Lone Ranger handheld CB FM 40ch nicads no 
charger legal £30 ono. Peter, 53 Maple Road, 
Penge, London SE20. 
• BBC model B fitted word wise and exmon roms 
plus data cassette plus voltmace joystick and 
adaptor box plus £100 of software £350 ono. May 
consider exchange plus cash for FT290. Tel: 
Marshalls Cross 819453 (Merseyside). 
• Film projector spares Bell Howell models 601 
631 652 TQ11. Also assorted fixed and zoom 
projection lenses for various makes, state require-
ments. Starf ire electronic ignition (contact 
assisted) inductive £15, suits most cars, postage 
extra. Chapman, 34 Elmway, Chester-le-Street, Co 
Durham DH2 2L.X. Tel: (0385) 883881. 
• Yaesu FT107M transceiver 160-10M HF com-
plete with digital memory scan, FC107 ATU, 
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FP107E PSU/speaker £495 ono. Tel• (09074) 6755. 
• Icom IC-R70 with FM and Yaesu FRT-7700 ATU 

as new £350. Tel: 0206 851343. 
II Have pair IAS horn loaded speaker inc stands 
cost new £300+. Also Akai GXC7300 recorder auto 
rev continual play 10hrs use at most. Cost new 
£300+. Abbey, 21 Moat Close, Bramley, Hants RG26 
5AD. Tel: B'stok 882 825. 
• Sota 100 watt two metre linear amp. Requires 10 
watt drive, 13-8V external. RE switched or via PTT. 
£65 ono. Steve Ayling, G4ASL, 115 Winifred Road, 
Coulsdon, Surrey CR3 3JG. Tel: 01 668 3386. 
• Yaesu FRG7 general coverage communications 
receiver to 30MHz. Digital display. Good condition 
£110. Address: 34 North Avenue, Abingdon, Oxon 

OX14 10W. Tel: Abingdon (0235) 20760. 
• FT290 plus nicads, carrying case, helical whip, 
mobile mounting bracket £230 ono. Also Pye 
poekets-phone PEI working on RB11 £10 ono. 
Contact Alan G1DJG Axminster (0297) 33871. 
II Daiwa CNW518 antenna tuner, 2.5KW PEP, cross 
needle meter, 2 inputs. Mint condition, boxed £135. 
Adonis AM503 compressor microphone, base 
model, compression levels 10dB, 30dB, 45dB £25. 
Phone How Caple 205 evenings. 
la Sony ICF-2001 digital keypad entry receiver 
150KHz-30MHz with power supply. Nearly new, 
perfect £90. Tel: Bury St Edmunds (0284) 704152 
after 5.30pm. 
• For sale Trio R2000 communications receiver 
with MM 2m converter 8 months old still 3 months 
guarantee left £325 ono. Tel: Ipswich 830468. 
• Trio 9R59 general coverage receiver very good 
condition with manual £650n0. Tel: 01361 1666 after 

7pm. 
• Yaesu FR101 all mode HF receiver with 6m and 
2m fitted has 160m to 10m and all broadcast bands 
with option for more £195 ono. Buyer collects. 
Ideal for beginner. Tel: Stephen Walters 794-1984 
after 7pm West Hampstead. 
• Signal generator. AM/CW marconi type 

TF144H/4. Offers G4UNM (0983) 402273. 
• AVO. Valve characteristic meter type VCM 163 
complete with original manuals. Offers G4uNM 

(0983) 402273. 
• Radio direction finder Fujiun makers packing 
unused. Model F1000C marine bands 144MHz AM 
FM LW beacons S1+ volt cost £120 offers. Also 
SMC Hand held receiver 11 marine crystals fitted. 
Mint £40. Phone (0274) 676556 after 6pm. 
• Yaesu FT207R 2m trancvr; NC3 deluxe 
charger/AC adaptor; small charger; helical 
andMwhip ant; external mike/speaker. All as 
new. Used very little and then mainly on RX. 
Bargain at £159 ono. 'corn IC740, filted with internal 
power supply. As new. One year old. Little used 
and mostly on Rx. Going ORP Homebrew. Cost 
£900 will sell for £675 ono. Miss Jane Mullany, 83 
Cole Valley Rd, Hall Green Birmingham, West 
Midlands, B28 ODE. 

WANTED 
• FT707 with FP707 and FC707 must be crystalied 
for 11 metres and in good condition, willing to pay 
around £400. Contact Dave Tel: Lincoln 43642 
II 2m rig for newly licenced GM1. Have nikon FE 
camera body, three months old will exchange for 
suitable rig with cash adjustment if req'd by you. 
FT290R, TR2300, TR7I300 or WHY write to Graeme 
Brown, 36 Wellshot Drive, Cambuslang, Glasgow 

or Tel:(041) 641 1489 (Evenings) 
• Design details/circuits for audio mixers (espec-
ially monitoring); and handbook/service informa-
tion for B41 (57141B) to borrow/buy. Also require 
several valves and spares for B40/B41 including 
knobs etc; (scrap set perhaps?) Chris Wheeler 21 
Albion Road, Reigate, Surrey RH2 7JY (07372) 
41510 
II Ham int jumbo legal stamped and freq counter 
needs attn. Exch for lcom R71E with remote if poss 
or similar. Abbey, 21 Moat Close, Bramley, Hants 
RG26 5AD. Tel: B Stok 882 825 
• 2m trans, and receiver, good price paid or will 

exchange sone of the following. Eumig S936 
automix super 8rnm sound projector as new or 
ZX81 computer and recorder and 16K RAM pack 
ace as new, also Philips cassette recorder and 
case/mike, offers in writing, Lee Mannerings, 135A 
Watling Street, Gillingham, Kent 
• HF receiver. Will swap TRS80 LEV II computer 
48K and loads of software, including machine code 
Morse send prog anything considered, in good 
working order. P F Scott, 19 Ashcombe Drive, 
Radcliffe, Manchester, M26 ONH. Tel: 061 723 3250 
al Manual for converter single sideband add on 
unit for 6400 Rx, can photo copy all cost paid or 
buy, John Markey, 4 Harrison Way, Lydney, Glos 

GL15 5BN 
• Eddystone EC10 MK2, details, price, Tel: 
Reigate Surrey 48812 
• Urgently require alignment details, circuit 
diagrams or anything at all Trio FlxJR60(u). This Rx 
includes FM and 2m. The convertor is in built and 
Rx covers .55 to 30m and also 142- 144MHz. Please 
help, your price or any costs by return or to copy. 
Also want any convertors to buy. Also 3 Henry 
Choke suitable for KW2000A PSU. This is also 
urgent. Sorry no phone, Parks, 1 Silk Stone View, 
Platts Common, Barnsley, South Yorks 
NI IC 290E or FT48OR 2m multi mode transceiver. 
Have multi 700AX 25 watt FM transceiver 144-148 
MHz also MMT 144/28 2m down to 10m transverter 
still under guarantee, would exchange all for 
above item tel:- Terry G40XD (0462) 35248 after 
6pm 
II RAE course ICS or other, for ex naval sparker 
1931- 1946 vintage Morse no problem theory rusty, 
Wardle Tel: 0559 370085 
• Swop stereo system cost £750 for transceiver or 
good receiver. Also swop radio controller for 
model boats planes etc WHY. Phone Ernest 

G1KBD 051 489 2668 
• Wanted digital VFO to fit Yaesu FT101B, A 
Wilson 39 Kenneth Place, Smithton, IV1 2LX 791 954 
Inverness Scotland 
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Name/Address 
Postcode/Telephone 

USE SEPARATE SHEET FOR MORE WORDS 

Ensure that you have included your name and address, and/or telephone number 

CONDITIONS: Ads will be published in the first available issue on a first come first served basis. We reserve 
the right to edit or exclude any ad. Trade advertisements are not accepted 
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ADIO 
SMALL ADS 

Ant Products 
All Saints Industrial Est 

Baghill Lane, Pontefract West Yorkshire 
Telephone (0977) 700949 

TIGER LY9 70 Cms Antenna 
New from Ant Products, a superb addition to the 
range of renowned antenna, the Tiger LY9 for 70 
cms. A light weight antenna with a heavy weight 
signal. Offering a high 1 1 db gain on a 58 inch 
boom length. Great for vertical or horizontal 
mounting. Supplied in matched pairs for the 
ultimate Oscar station complete with all hardware 
for mounting with elevation control. Precisely 
adjustable for angle in order to get the best 
performance. Also including matching unit for 
circular polarisation. Right or left hand can be 
chosen with equal efficiency. Last but not least 
our famous two year guarantee and full back up 
service. 

Write now for full details 

enclosing a SAE plus 25p in 
stamps 

SAVE THIS CHRISTMAS ON YOUR COMPUTER 
Commodore 64 £189 Save £12 
Spectrum 48K £119 Save £10 
Acorn Electron 32K  " £189 Save £10 
BBC Model B 32K £378 Save £20 

All software for all computers 
MR J SEAWARD 

7 Olaf's Road, Stratton 
Nr Buda, Cornwall Tel: 0288 4179 

MORSE READER PROGRAMME for 
Spectrum, Dragon, CBM, 64, Any Vic 
20, BBC B. Self tracks approximately 

8/30 WPM Spectrum needs no inter-
face, others use simple I transistor 
interface. Circuit and full instructions 

with cassette £6.00. J E Price, 4 
Housman Walk, Kidderminster, 
Worcs. 

G3EKX S. S. B. PRODUCTS G3EKX 

2 oft Reece' - RA117E. Like new. 1-30MHz 
Century Oi ital Receiver MEW- 5 to 30 MHz £199 
RCA. AMMO. Excellent condition with Spkr  
RCA. ARM.; with Speaker and Manual  
Yeasu PRO? Mint condition  
AOR-Scanner. NEW. AR2001. 25-550MHz  
R52000. NEW SeeniMr. 60-519MHz. 70 Ment  
Rhode & SeMvers- Sig-Gen. 30-303MHz  
AudloNne 348. Boxed IIIM CB Base Station 
Dtecone VHF,L1HF Amid. NEW  
2 metre Wm Ant NEW  

RX 
RX 

£140 RX 
£330 
£260 
£125 

 £99 
£25 

£.50 
Large stock of receivers, B40, Eddystone. Marconi, etc. 
Sig-Generators, Co-AK Plugs, Aerials. 3-Element 
Beams 10m £46. Rotators. Crystals (10.000). Part 
Exchanges, Generous Allowances Established 1952 
(Ex Derby) 

Ring Norman Blricett (Dept AR) 
Truro — (0872) 882575 

CISL Cards 
Printed on white or colour gloss cards, printed to 
your own design. 

Please send SAE for sample to: 

Caswell Press 
21 Homethorpe Ave, RedhIII, Surrey 

Tel: (ReclhIII) 71023 

G W MORSE KEYS 
4 Owen Close, Rhyl, Clwyd 

Wales LL18 2112 
NU OW MORSE KEY 
A Joy to use and to look at, this key is made from solid brass 
polished and mounted on a slate base here in GW land (not JA) 
Mounting the key on slate stops all movement of the key when in 
use. £34 50 pp £2.00 ea 
24 ER LCD CLOCK 
Clear 1,2" high lcd readout repeat alarm clock. battery powered (2 
AA pencells) No R/F problems known Complete with batteries 
£9 50 pp £0 50 ea 

OWNP PRODUCTS 
The full range of Gwhips always in stock for quick and prompt 
delivery or collection. 

NEW NEW BASE STATION ANTENNA PROM 
NEW GWEN PRODUCTS 
NEW AVAILABLE SOON 

NEW 
NEW 
NEW 

For MN Infonsatlem vnd mice DM Osage sand OAR 

BRASS CALL PLATE 
Your callsign engraved on a brass plate for fixing to the GW morse 
key or any of your radio equipment £1 00 only 
NO POST PACKING ClIARCIE POR ORDERS OVER £50.00 

Eastern Communications 

MON.TR1 9.30.5.30 
SAT 9.305.00 

31 Cattle Market Street 

NORWICH 

(0603) 667189 
MAIL ORDER 

\e/ 
Ettcorel 

ACCESS,BAItCl_AYCARD 

DW ELECTRONICS G3 XCF 
Amateur Radio Supplies 
71 Victoria Rd, Widnes 

Tel: 051-420 2559 
Open Mon-Sat 930-6 (closed 1 00pm Thurs) 
We supply Yaesu, ICOM, Tonna, Jaybeam, 

Microwave Modules. Datongs etc 

MORSE CODE PREPARATION 
Cassette A 1-12 wpm for amateur 
Cassette B. 12-25 wpm for professional examination preparation 
Each ceeselte Is typo COO. 
Price of each cassette (including booklets) £4.78. 
Morse key with separate battery (PP3) — driven solid-state 
oscillator and sound transducer produces clear tone for sending 
practice. Price of key with electronic unit £5.50. 

Price inc4deepoatage etc Eurqpe only 
MN M.B.CMONffl- (Dept AR) 

12 Longshore Way, Milton, Portsmouth PO4 BLS 

'Hacked any good systems lately? 
Computer journalist would like to hear 
from you. Anonymity guaranteed.' 
Please Quote Box No AR101 Amateur 
Radio, Sovereign House, Brentwood, 
Essex. CM14 4SE. 

This method of advertising is available in 
multiples of a single column centimetres — 
(minimum 2cms). Copy can be changed 
every month. 

RATES 
per single column centimetre: 
1 insertion £7.00, 3 — £6.60, 6 — £6.30, 12 — £5.60. 

SNAIL 
ADS 

AMATEUR RADIO SMALL AD ORDER FORM 

1 TO: Amateur Radio ' Sovereign House 
II Brentwood Essex CM14 4SE • England 

PLEASE RESERVE centimetres by  
il 
I FOR A PERIOD OF 1 issue  

COPY enclosed  to follow  

PAYMENT ENCLOSED:  

3 issues  

(0277) 219876 

columns 

E] 6 issues D 12 issues ..... ...E 

Cheques should be made payable 

Amateur Radio. Overseas payments 
International Money Order 

I CHARGE TO MY ACCOUNT 

II COMPANY  
ADDRESS   
SIGNATURE  TELEPHONE  

1  
Mt • al mumal iv •••• mumm ma • • • um um • um mi 
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ALPHA KEYS 
Precision engineered keys for the connoisseur. 
Twin or single paddle keys individually made to be 
one of the smoothest and lightest movements 
ever. For the fast operator. 

CAVITY WAVEMETER 
One wavemeter to cover 144MHz to over 2500MHz 
Can measure RF as low as 50 Milliwatts with 
suitable meter. Also now short version to cover 
430MHz to over 2500M Hz 

10014z WAVEMETER KIT 
A pre machined cavity to make a 10GHz 
wavemeter using your micrometer. Can be fixed 
direct to your wave guide. 

COAXIAL RELAY KITS 
The cavity block is pre machined to take your BNC 
or N type sockets. 

Send large SAE for full information to.. 

PAUL SERGENT G4ONF 
6 GURNEY CLOSE 

COSTESSEY 
NORWICH NR5 CHB 
Tel: (0603) 747782 

XXX ADULT VIDEO CLUB 
For the genuine adult films. Available only 

from ourselves. Ring 

0924-471811 (24hrs) 
For the intimate details or write 

ADULT VIDEO CLUB 
P.O. Box 12, Batley, W. Yorks. 

SCLITFCCAAIN 

131U110 
40 TERMINUS RD (app 
EASTBOURNE Railway 

suppuE s Tel: (0323) 639351 Stn ) 

Open: Mon-Sat 10-6 (Closed Tues) 
Amateur Radio Equipment Yaesu. Icon) Standard, Tonna. Drew. 
Kenpro. Halbar Wood & Douglas Daiwa Howes kits & MET antennas 

AMTOR for the DRAGON 32/64 
Now you can run AMTOR directly on the DRAGON 
without expensive external hardware. 
Program + Timer/interface module to add to your 
own TU £55.25 
RECEIVE ONLY version £36.25 
MF2 SWL Terminal unit. 170/425/850Hz Switched 
shift - Morse capability   £32.00 

For full details send 2 x 16p stamps 
Visa accepted 

Please add VAT at the current rate to all prices 

PNP COMMUNICATIONS (AR), 
62 Lawes Avenue, Newhaven, 

East Sussex BN9 9SB. 
Tel: (0273) 514465 

MISSING DX? 
LONG WIRE ANTENNA? Outside or INDOOR. 
boost DX with a 0.1-30MHz Antenna Tuner, 
£25.20, ideal for FRG7700 or 10W tx, f un-to-
build kit includes ALL parts. pre-wound coils. 
case, instructions, by-return postage etc and 
list of other kits. 

CAMBRIDGE KITS 
45 (BL) Old School Lane, Milton, Cambs. 

NEXT ISSUE OF 

ADIO 
ON SALE 

Thursday 22nd November 

MORSE CO« PREPARATION 
Cassette A 1-12 wpm for amateur 
Cassette B 12-25 wpm for professional examination preparation 
Each easeitts Is type C90. 
Price of each cassette (including bookletsi £4.75. 
Morse key with separate battery (PP3) - driven solid-state 
oscillator and sound transducer produces clear tone for sending 
practice Price of key with electronic unit £7.75. 

Price includes postage etc Europe only 
aM-TIROIM Peas' ARP 

12 Longshore Way. Milton. Portsmouth PO4 8LS 

AMATEUR RADIO EQUIPMENT 
BOUGHT, SOLD & EXCHANGED 

Best Prices Paid, Best Equipment offered 

Phone Dave, Hornchurch (040 24) 57722 

Or Write for list: 

G4TNY ELECTRONICS 
132 ALBANY ROAD, HORNCHURCH, ESSEX 

Buying or selling? Contact the Used Equipment Centre for 
the best deal. 25 years of amateur radio experience, friendly 
advice, full no quibble guarantee on all equipment. Heard 
about our exchange plan. buy & try, Why not contact me, 
David Cole G3RCC) Hornchurch 55733. evenings/weekends or 
send SAE for full details 8 current list of equipment. G3RCO 
65, Cecil Avenue. Hornchurch. Essex Urgent daytime 
enquiries01-594-3495. 

THE SCIENTIFIC WIRE COMPANY 
811 Forest Road, London El T. Telephone 01.531 1568 

SWO 
8 to 34 
35 to 39 
40 to 43 
44 to 47 
48 

14 to 30 

14 to 30 
Fluxcore 
Solder 

ENAMELLED COPPER WE 
4 oz 

3.63 2.09 1.10 
3.82 2.31 1.27 
6.00 3.20 2.25 
8.67 5.80 3.49 

15.96 9.58 6.38 

MLVER PLATED COPPER WIRE 
9.09 529 293 

2oz 
0.88 
0.43 
1.61 
2.75 
3.69 

1.97 

TIMED COPPER WIRE 
3.97 2.41 1 39 094 

5.93 325 1 82 094 

Prices include P&P VAT. Orders under £2 add 20p. 
SAE for list of copper and resistance wire. 

Dealer enquiries welcome. 

THE PERFECT COMPLEMENT TO 
AMATEUR RADIO 

Packed with construction 
projects and the latest 
technology plus pages of 
readers' classified ads 

Take out a POST. FREE (UK) sub while offer lasts 
• Delivery to your door by 

publication date each month 

• Inflation proof - price guaranteed 

for 12 months 

On sale NOW at your newsagent and at equipment dealers 
RADIO & ELECTRONICS WORLD SUBSCRIPTION ORDER FORM 1 
To: Subscription Department • Radio & Electronics 

World • 513 London Road • Thornton Heath • 
Surrey • CR4 6AR. Tel: 01-684 3157 

NAME  

ADDRESS  

 Postcode  

PLEASE SUPPLY: (tick box) for 12 Issues, all rates include P & P 
Inland 

£11.28 E £12.13 E £17.38 E £25.48 

PAYMENT 
ENCLOSED. 

WorleSurface Europa-Air World-Air 

z .11•MMI 

CREDIT CARD PAYMENT 

Cheques should be made payable to 
Radio 8. Electronics World Overseas 

payment by International Money Order, or 

credit card 

= E 

Signature 

Ell 

AR1184 

73 NOVEMBER 1984 please mention AMATEUR RADIO when replying to any advertisement 



ADVERTISERS INDEX 
Amateur Radio Exchange 9 G4TNY Electronics 73 RSGB 63 

Ant Products 72 

Arrow Electronics 15 Hightech Antennas Inside Back Cover Scientific Wire Co 73 

J Seawood 72 

Black star 38 M J Instruments 51 Selectronics 51 

Sendz Components 47 

Cambridge Kits 72 Lascar Electronics Ltd 38 Southdown Radio 73 

Caswell Press 72 Lowe Electronics 4,5 

Centre Electronics 63 Tall Systems 13 

PNP Communications 73 Marco Trading 49 Taylor Bros Ltd 32 

Microwave Modules Outside Back Cover K W Ten-Tec 22 

G W Morse Key 72 Technical Software 69 

Thames Television 72 

R A S (Nottingham) 63 Thander Electronics Ltd 36 

Danesbury Marketing Ltd 51 

David L Cole 73 

Dewsbury Electronics Inside Front Cover 

Display Electronics 56 

Paul Sergent 73 

Thanet Electronics 28,29 

Eastern Communication  69,72 P M Components 52,53 Wiermead 22 

D W Electronics 72 Pi nehurst Data Studio 72 W H Westlake 43 

I C S Electronics 13 J Price 72 Western Electronics 24 

M H Electronics 73 S S B Products 72 R Withers 60 

Etetech  41,43 W P Publications 63 Wood & Douglas 69 

Farnborough Communication 41 Reltech 38 Vortex Ltd   73 

ADM ADVERTIgNPbRATagetgfrefeanTDP91,i 
DISPLAY AD RATES series rates for consecutive insertions 

MOO INNS a Seldt11 IMO ad 555555 1 loam 3 reuse II looms 12 bore 
61 x 90 1/2  page £66 00 f62.00 £59.00 £53.03 
128 x 90 or 61 4 186 1/4 page £115.00 £110D0 £1D5 CO £52.00 
128 x 186 or 263 x 90 1,2 page £225 00 £210.00 £200 00 £180.00 
263 x 186 1 page £430.00 £405D0 £385 00 £345.00 
263 x 394 double page £630 00 £780.63 £740.00 £6000 

COLOUR AD RATES 
colour rates 
exclude cost 

of separations 
series rates for consecutive insertions 

dear we x or» Mil ad space 1 leoue 3 legume 6 looms 12 rear 
128x186or263x90 ,,.2 page £305 00 £290.00 £275 00 £245 00 
263 x 186 1 page £590 00 £550 00 f530.00 £470 00 

x 394 double pegs £1,13000 £1670 00 f1610.00 £500 00 

SPECIAL POSITIONS 
Covers 
Bleed 
Facing Matter 

Outside back cover 20% extra, inside covers 10% extra 
10% extra [Bleed area = 307 x 220] 
15% extra 

DEADLINES 
Mew 

Dec 84 250ct 84  
Jan85 22 Nov84'  
Feb85 17 Dec 84'   
Mar85 31Jan 85   

colour 41. mono proof ad 

'Dates affected by public holidays 

mom we mod é soma a/ 

 31 Oct 84 2 Nov 84 22 Nov 84  
28 Nov84* 30Nov 84' 27Dec84  
2Jen85 4Jan 85 24 Jen 85  
 OFeb 86 8 Feb85 28 Feb 86  

memo rework on ear duns 

CONDITIONS et INFORMATION 
Mae SATU 
Series rates also apply when larger or additional 
space to that initially booked is taken 
An ad of at least the minimum space must appear 
in consecutive issues to qualify for series rates 
Previous copy will automatically be repeated if no 
further copy is received 
A hold ad' is acceptable for maintaining your 
series rate contract This will automatically be 
inserted if no further copy is received. 

Display Ad and Small Ad series rate 
contracts are not interchangeable 

I/ series rate contract is cancelled, the advertiser 
will be liable to pay the unearned series discount 
already taken 

COPY 
Except for County Guides copy may be changed 
monthly 
No additional charges for typesetting or illustra-
tions (except for colour separations). 
For illustrations just send photograph or artwork 

Colour Ad rates do not include the cost o/ 
separations. 

Printed — web-offset. 

PATMON 
All single insertion ads are accepted on e pre-
payment elms only unless an account is held 
Accounts will be opened for series rate advertisers 
subject to satisfactory credit references 
Accounts are strictly net and must be settled by the 
publication date 
Oversees payments by International Money Order 
P05 FURTHER INPOINAANCNI CONTACT 
Amateur Radio, Sovereign House, Brentwood, Essex CM14 (ISE 
(0277) 219876 

Commission to approved advertising agencies is 
10% 

00500109N 
10% discount if advertising in both Amateur Radio 
and Radio & Electronics World 
A voucher copy will be sent to Display and Colour 
advertisers only 
Ads accepted subject to our standard conditions, 
available on request 
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HI-SPEC FROM HIGHTECH 
VSWR 10M 

MBFr80 

2 5 - 

2 9 - 20 

1 5 1 5 

l.0 - LO 

1 
28 28.5 29 

VSWR ISM 2 s, — 

MBFr80 

2 — 

1 5 

1 0 - 

29 5 30 305 21.0 
1 

VSWR 20M 

MBFr80 

21.1 21.2 21.3 21.4 21.5 14.0 14.1 14.2 14.3 14.4 

MBFr80 breaks new barriers in antenna design 

Have you ever been in the situation of working rare DX 
when a short skip signal comes in on the back of your beam 
and wipes out your OSO? Most beam antennae 
commonly available today rarely better an F:B ratio of 
30dBd. With the MBFr80 an F:B ratio of 43dBd is easily 
attainable. MBFr80 is not a traditional parasitic array but 
uses absorption techniques to achieve this 'quantum leap' 
in performance. Over 3 years of research work has been put 
into development of this type of antenna and extensive 
proving trials have shown us that in many cases the quoted 
specifications will be exceeded. 

MBFr80 presents an input impedance of 5011 (unbalanced) 
yet does not require a conventional balun due to methods 
of capacitive coupling used within the driven elements. 

Due to the use of linear frequency decoupling conven-
tional traps (i.e. coil and capacitor) are not required, hence 
reducing losses to a very low level. This means that 
MBFr80 can sustain a maximum power input of 2kW 
(100% duty cycle) and 5kW peak at reduced duty cycles. 

Unlike conventional 'trapped' antennae, this array has a 
much greater bandwidth. The plots above speak for 
themselves — solid state transmitters do not normally 
require an ATU with MBFr80. A conventional three 
element tri-band beam often has as many as 12 separate 
traps, leading to excessive losses, narrow bandwidth and 
limited power handling capabilities. 

Using aircraft grade (fatigue tested) aluminium and high 
quality poltruded GRP, our antennae exhibit extreme 
durability, corrosion resistance and strength. 

The MBFr80 is exceptional value for money at £189.95 inc. 
VAT and P&P and is expandable through upgrade kits 
which will shortly become available for 2M (interlace) and 
HF (extra parasitic element). For users who demand 
maximum performance on a restricted budget. MBFr80 
only requires a lightweight mount and with careful siting 
may be used on a chimney mount without significant 
degradation in performance. 

TECHNICAL 

Input impedance 

Max. power input 

Forward gain 

F:B ratio 

Max. boom length 

Max. element length 

Boom diameter 

Turning circle 

Net weight 

Max. wind survival velocity 

SPECIFICATIONS 

5011 (unbalanced) 

2kW (100% duty cycle) 
5kW peak (reduced duty) 

Better than 4.5dBd 

Better than 43dBd 

4m 

2.3m 

40mm 

3m 

8kg 

100mph 

H G H E H 
Antennae (Scotland) Ltd 

To: FfTA (Scotland) Ltd., 24 Gremista bd. Est., Lerwick, Shetland Is. ZE2 OPX I 

Please Supply 

Name iplease pnnt, 

Address please pnnti   

MBFr80 Antenna(e) 

£189.95 incl VAT 8. P P 

Postcode   

enclose a cheque/PO payable to HTA (Scotland) Ltd value 

or debit my Access Card No 

Cardholder Signature 

111111111111111  

Credit Card Hotline 0595 - 5949 P k, ,ease e ow 28 days fo, deen, One, va ,d UK on v 
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flICROLJAVE MODULES LTD 
N 

   As IF YOU DIDN'T ALREADY KNOW As IF YOU DIDN'T ALREADY KNOW .......___ _ . . . 
Microwave Modules Ltd. Is a full time professional organisation, established over 15 years ago in 1969, and currently employs over 30 full time, on site staff based 
in our two modern, purpose built factories. In addition, a similar number of 'Outworkers' are involved in assembly and mechanical operations. 

OUR EXTENSIVE RANGE . .. 
Our product range now exceeds 50 Individual Items in total and is the widest range available from any one manufacturing company. Our technical resources have 
enabled us to not only become the largest and most successful designer and manufcturer of R F Products, such as linear Amplifiers and transverters, but also 
designers and manufacturers of Innovative microprocessor and digital products such as The Morsetalker, MMSI, and the RTTY to TV decoder, MM2001. 

ALL BRITISH... 
Every product in our range is designed and manufactured in the UK by our own employees, and wherever possible British Components are utilised. 

GUARANTEED... 
All Microwave Modules Products are Fully Guaranteed for 12 months. This includes all semi-conductors and PA Transistors. We have built our reputation around 

our customer service and back-up and it is second to one. 

OUR RANGE OF LINEAR AMPLIFIERS . . . 

,  „ 

MML144/30-LS MML144/50-S MML144/100-LS fAML144/200-3 

PRODUCT 

INPUT 

POWER 

OUTPUT 

POWER 

MODES OF 

OPERATION 

Pre AMpUfier POWER 

REQUIREMENTS 

RF • 

VOX PRICE INC VAT GAIN NF 

MML144/30-LS 1 or 3W 30W SSB. 

FM, 

AM. 

CW. 

12dB 

. 

<1.5e1B 

13.8V /4 4A o £25 (p&p Inc £3) 

13.8V ai 6A o £92 (p&p £3( MML144/50-S 10W 50W 

13.8V (4 12A o £149.95 (p&p £3.50) MML144/100-S 10W 100W 

13.8V ai 12A O £149.95 (p&p £3.50) MML144/100-HS 25W 100W 

13.8V /(1 14A o £169.95 (p&p £3.50) MML144/100-LS 1 or 3W 100W 

13.8V ro 30A o £245 (p&p £4.50) MML144/200-S 3,100f 25W 200W 

• THE RF VOX CAN BE OVERRIDDEN AND HARDWIRED 

MML432J30-L . MML432/50 MML432/100 

— -.II1I.-Iee'rell PRODUCT 

INPUT 

POWER 

OUTPUT 

POWER 

MODES OF 

OPERATION 

PRE AMPLIFIER POWER 

REQUIREMENTS 

RF' 

VOX VAT GAIN NF 

MML432/30-L 1 or 3W 30W SSB 
FM. 
ATV 
CW. 

12.:113 2d0 13 8V 4( 6A £139 95 (p&p £3.50) 

12dB 2dB 13.8V 4, 8A \ £129.95 (p&p £3.50) MML432/50 10W 50W 

— — 13.8V (4 20A \ £245 p&p £4 50) MM L432/100 10W 100W 

•THE RF VOX CAN BE OVERRIDDEN AND HARDWIRED 

CONNECTORS... • 
144MHz Products— Our standard connector on these products is S0239. We use a high quality PTFE socket of superior quality, but we are able to supply the choice * 

of BNC or N' type at no extra charge. Please specify 
432 MHz Products — The MML 432/30-L's fitted with BNC connectors, 'N type available, please specify. The MML432/50 and MML432/100 both have BNC input 

sockets and 'N' type output sockets. If this is not to your preference please specify when ordering. 

DATA SHEETS ... . 
A full printed data sheet is available on each product, and is free on request. 

CATALOGUE... 
A copy of our latest catalogue can be obtained by sending a large SAE (23p) or by sending 40p in stamps to the address below. 

RALLIES a EXHIBITIONS . .. 
We shall be attending most of the 1984 rallies and exhibitions Come and see our products for yourself. 

AVAILABILITY . .. 
Our products are normally available from stock, either direct from ourselves or any of our 75 UK outlets. 

AtlikA-- MICROWAVE MODULES HOURS: 

VISA BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND MONDAY-FRIDAY 

9-12.30, 1-5.00 Telephone: 051-523 4011. Telex. 628608 MICRO G 

WELCOME CALLERS AE WELCOME, PLEASE TELEPHONE FIRST E & O.E. 


