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HYPERBOLIC AIDS TO NAVIGATION

3uV/m may be expected in a receiver of
10Hz bandwidth.

When three or more Omega stations
are being received, normal hyperbolic
techniques may be used for position
fixing. Using the 10.2kHz transmissions,
the position lines are spaced at 15km
intervals, however, those generated by
the 13.6kHz transmission will only coin-
cide every third lane. The 11.33kHz signal
will further increase this to 135km.

Receivers may also be designed to
operate on a comparison frequency of
3.4kHz. This is the difference between
10.2kHz and 13.6kHz and gives a lane
width of 45km.

When only two transmissions can be
received, normal hyperbolic techniques
are not possible and an aiternative
method known as range-range is
applied. This uses an in-build precision
clock to obtain intersecting circular
(instead of hyperbolic) position lines at
30km intervals.

Decca Navigator

intended as a maritime aid, Decca
Navigator was developed towards the
end of the second world war. More
recently, this aid has been further
developed for use in aircraft and hover-
craft.

It_is a continuous wave hyperbolic
system which operates on a combination
of frequencies in the LF band. The
system is usable up to about 240 miles.
Beyond 240 miles, sky wave contamina-
tion reduces accuracy.

A Decca Navigator chain comprises
four stations: a master and three slaves,
designated red, green and purple. These
have frequencies according to the
relationship:master:6F; red: 8F; green:
9F and purple:5F, where F is of the order
14kHz and varies from chain to chain.

The master station radiates a high -
stability transmission at a power of
approximately 2kW to a 300ft vertical
aerial. The slave stations are of similar
design except that their carrier frequen-
cies are synchronised to the master
transmission frequency.

In the receiver, the phase comparison
is made by frequency multiplying the
signal received from each station. The
comparison is made at the lowest
common multiple of the frequencies
being received. The comparison is
always made between master and slave.

There were those who believed that
the original maritime aid, continuously
transmitting from a relatively slow mov-
ing vessel, would not require any means
of lane identification. They were proved
wrong. Lane identification was partic-
ularly important for aircraft installations,
so a system was introduced in 1948.

This lane identification system makes
a comparison at the 14kHz fundamental
frequency (F) for half a second for each
of the phase comparison systems, pro-
ducing lanes about seven miles wide at
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Flg 3: Omega signal transmission format

Fig 4: Location of Omega stations, a Hawaii, b North Dakota, ¢ Argentina, d Liberia, e Norway, fLa

Reunion, g Japan, h Australia

_the baseline. During these periods, only

one slave transmits at a time and the
frequencies used are 8F and 9F.

The presentation to the navigator was
originally threé meters (called Decco-
meters), indicating the relative phase
between master and each of the slave
stations, plus a lane identification meter.
By transferring the readings of the
Deccometers to a special chart, the
position of the vessel or aircraft may be
determined. This method is perfectly
satisfactory inslow moving vessels, but it
leaves much to be desired in the
confined space of an aircraft flight deck.

The first improvement was the Decca
flight log, in which charts were produced
as a moving strip. The aircraft position
was represented by a pen capable of
being moved transversely by mechanical
gearing. Fore and aft movement was
represented by map movement.

| well remember riding as a passenger

in a small aircraft on a test flight many
years ago. A Decca flight log had just
been fitted, and soon after reaching
operating altitude, the pilot commenced
a series of seemingly wild manoeuvres.
After a few minutes, level flight was

Fig 8: Layout of a Decca chain
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resumed and | was called urgently to the
flight deck. ‘Look’, said the pilot and
pointed to the flight log. There, in large

Fig 6: The layout of letters, he had written his name!

the English chain More recently, display units have been
showing how a fix is simplified, with all phase comparisons
obtained from the beingdisplayed inturn onasingle meter.
readings of two A further display may also give a

left/right indication for flying along a
pre-selected lane.

The Decca Navigator can give a
position well within 100m when reason-
ably close to the transmitting stations. At
longerranges, the sky wave can interfere
with the ground wave and cause inaccur-
acies which become intolerable at about
250 miles. Another problem with longer
ranges, is the shallow angle of cut

decometer indicators

between lanes which leads to inaccur-

Station Frequency Multiplication Comparison frequency acies of up to several kilometres.

Within its limits, Decca Navigator has
master (6f) 85.00 kHz 4 (24f) for many years proved to be an accurate
red slave (8f) 113.30kHz 3 (24f) 340 kHz and reliable aid. However, it has now
been in use for over 40 years and is
master (6f) 85.00 kHz 3 (18f) H coming to the end of its operational life. |
green slave (9f) 127.50 kHz 2 (180 233 kHz should be very surprised if any equip-
’ ment remains in service after the end of

master (6f) 85.00 kHz 5 (30f) 425 kHz the century. . )
purple slave (5f) 70.83 kHz 6 (30f) iIn my next article, | shall describe

aircraft navigational aids which require

Operating and comparison frequencies for a typical Decca Navigator chain where the master station

is operating on 85kHz

no external reference - inertial naviga-
tion system and doppler navigation.[rew]

NEW

FROM NUMBER ONE SYSTEMS

NEW

PCB CAD, FOR THE PC/XT/AT, THAT YOU CAN AFFORD

- Have you been putting off buying PCB CAD software?

- Are you still using tapes and a light box?

- Have you access to an IBM PC/XT/AT or Clone inc Amstrad 1640 & 15127

- Would you like to be able to produce PCB layouts up to 17 inch square?

- With up to 8 track layers and 2 silk screen layers?

- Plus drill template and solder resist?

- With up to eight different track widths anywhere in the range .002 to .531in?

- With up to 16 different pad sizes from the same range?

- With pad shapes including round, oval, square, with or without hole, and edge
connector fingers?

- With up to 1500 ICs per board, from up to 100 different outlines?

- With auto repeat on tracks or other features - ideal for memory planes?

- That can be used for surface mount components?

- With the ability to locate components and pads on grid or to .002in resolution?

- With an optional auto-via facility for multilayer boards?

- With the ability to create and save your own symbols?

- That is as good at circuit diagrams as it is at PCBs?

- That can be used with either cursor keys or mouse?

- Which, with “Easy Plot" can also output to a pen plotter? (A photoplot driver
will  be available shortly)

- Where you can learn how to use it in around half an hour?

That only costs £275.00 + VAT.
Please contact us for further information
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OUPUT ON DOT MATRIX PRINTER REDUCED FROM 2:1

EASY, PC, EASY, PC, EASY, PC, EASY, PC, EASY, PC, EASY

Number One Systems Limited, Ref REW _
Harding Way, Somersham Road, St lves, Huntingdon, Cambs PE17 4WR
Tel: 0480 61778
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Andy Emmerson G8PTH puts you in the picture

Happy third birthday EATWG!

The annual meeting of EATWG (the
European Amateur Television Working
Group) took place over the weekend
18th/19th June in Friedrichshafen, on
Lake Constance in Germany. This coin-
cided with ‘Ham Radio’, Germany's
equivalent of our RSGB national amateur
radio exhibition. If this was not enough, it
was also the twentieth birthday of AGAF,
the German ATV club and the tenth
anniversary of Busreferat (a special TV,
fax and RTTY sub-group of DARC, the
German national radio club). ..

As yours truly is chairman of EATWG |
should have been there but it was
impossible to make it this year. Instead |
sent a written report which took a
searching look at where ATV has gotto -
and where it is going.

The year in review

Most of the progress in the world of
amateur television in Europe has been
subtle, rather than dramatic. Contact
between member organisations of
EATWG has increased: BATC, AGAF and
the -Belgian ATV group are circulating
their magazines between one another. It
was particularly pleasant to hear that
France is represented at this year’s
meeting. For my part, 1 have writtento the
IARU, to ATV managers and amateurs in
all countries with known ATV activity to
tell them about EATWG. Response,
however, has been disappointing with
only one reply. This was from a Swedish
ATVer, who said ATV activity in his
country was minimal but that he would
act as a contact. This indicates that we
have probably made all the connections
we can in Europe and can truly claim to
represent the European ATV movement.
What is more, | believe that we are doing
as much as we can for ATV and, apart
from AMSAT, we are the best-organised
speciality-mode of amateur radio in
Europe.

The future
. Does this give reason for
placency? Unfortunately not!

If the trends in continental Europe are
the same as in Britain, the magical
growth era of ATV is over. Amateur radio
altogether has stopped expanding in
terms of numbers of people involved, if
not in decline, and the only area where
interest is growing fast is data transmis-
sion, in other words packet radio. This
does not sound good for ATV.

What is worse isthe risk of increased
QRMto ATV from packet radio operators.
So far this is not a problem in Britain,
though | hear it is in Germany and the
Netherlands. This can only get worse,
because the interest in packet radio is

com-

growing all the time and many packet
radio operators display little radio know-
ledge. They may be experts in data
matters but many have no awareness of
(or interest in) bandplans and reserved
frequencies, nor do they listen on a
channel before transmitting. Not all
packet radio people are like this, but
there are sufficient to cause a threat to
ATV. (Apologies to you good guys!).

We must educate all radio amateurs
about the importance of sharing our
valuable resource thoughtfully. We must
make more people aware that ATV is fun
and the most fully rewarding branch of
our radio hobby. This won't happen by
itself - we must make ATV more
interesting, explain what we are doing
and encourage them to join our particu-
lar hobby. More repeaters, with more
user facilities, are the most dramatic way
of demonstrating this. | hope you can
think of ideas too. As for avoiding packet
radio QRM, | fear the only solution is to
‘move to higher bands’ ~ this may not
please everyone but it may be the only
way to escape PR!

I know you will come up with other
practical ideas, and | look forward to
receiving them!

Contact with USATVS

An important outcome of our visit to
Dayton was meeting Mike Stone
WB0QCD, chairman of USATVS, the
United States ATV Society. I'm pleased
to say that we got on well together. Mike
shares our interests and outlook and his
members face many problems similar to
ours. Packet radio is also becoming the
dominant mode in America and there are
similar problems of frequency shortage
on 70cm (30MHz is not enough where
there are lots of hams!). On the other
hand, there is little radar QRM on 23cm
and in any case they have a 902-328MHz
band which is even better for ATV
exploitation than 23cm. ATVers have
‘befriended’ packet radio operators and
some ATV repeaters have links enabling
them to display packet radio activity.

Following this meeting, we have prom-
ised to improve contact between ATVers
in north America and Europe. | have said
before that | have avision of aWorld ATV
Working Group: it would not be difficult
to make this a reality now.

Videotape exchange

At Dayton, Mike presented us with a
superb videotape entitled ‘Hello
Europe'. This is a long tape demonstrat-
ing the very best of ATV operation in the
USA and | will send you a copy as soon as
we have converted it from NTSC to PAL.

We Europeans are honour-bound to
send a tape back - | wonder if we can

send an even better one! Many ATVersin
Europe will not speak English and will
make their tapes in their own language,
but ATV is a universal language and |
think this will add to the fun rather than
detract from it. We can always provide a
written translation. The finished tape will
make a superb publicity film for ATV, also
a useful ‘documentary’ to put in the ATV
archives ~ in other words, an ambitious
but worthwhile project.

Please start making your videotape
now if it is to be ready for next year's
Dayton Hamvention. Each country
should aim to provide thirty minutes’
material, in PAL and preferably on U-
Matic or 1 inch tape. Please send your
contributions to Trevor Brown G8CJS
(he’s in the callbook) — who will edit the
tapes and arrange professional conver-
sion to NTSC.

Test card tape completed

The development of the television test
card has been the cherished research
project of one or two people in the BATC
- it is also the title of a fifty-five minute
video production that is now ready.

Filmed by professionals, this tape
presents the story of the TV test card in
Britain, from the early efforts labelled A
and B, through the well-loved Test Card
C to the colour patterns of the present
day. The story is told by George Hersee,
who for many years developed test cards
for the BBC. His daughter Carol is
featured on Test Card F (she’s not alittle
girl any more!) and George spilis the
beans on how this and many other well-
known test cards were designed and
made. Included in the presentation are
many old test cards you probably haven't.
seen for years — and quite a few newer
ones too, as well as some foreign
examples and some which were never
seen outside the BBC.

Since many people will want their own
copy of this tape, the BATC will be
arranging its distribution on a cost-only
basis, so you will be able to afford it!
Watch out for details in a future issue . ..

Trade news

The HS Publications team (7 Eppmg
Close, Derby DE3 4HR) have been taking
sorme new goodies to the rallies thisyear.
Particularly affordable at50p is a booklet
describing DX-TV reception with their D-
100 receive converter system. It's called
‘The World at Your Fingertips'. The
converter itself costs £88 in its deluxe
version and connects between your DX
aerial system and a normal 625 line TV
receiver. Its tuning range covers from
Band | through Bands Il (special TV
channels) and Hil, 70cm ATV, all through
the UHF bands right up to channel 72 (US
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ATV ON THE AIR

Forces ‘'out of band’ TV) - no wonder
keen DXers like it. Another desirable
feature is switchable IF bandwidth,
enabling you to identify clearly signals
unwatchable on a normal bandwidth TV.
Four sound offsets are provided: 4.5, 5.5,
6.0 and 6.5MHz. The unit comes ready
built and tested and is by no means
expensive for what it offers.

Keith Hamer, one of its designers, says
‘The deluxe D-100 seems to be popular
with ATV enthusiasts, though for some
reason the amount of ATV activity herein
Derby seems to be very low compared
with about one year ago. If there is
anyone to monitor they usually come on
for a few minutes, then suddenly disap-
pear. The D-100s are certainly popular
with DX-TV enthusiasts around the world
due to their ability to operate in narrow-
band mode. This is something that a TV
set (even an expensive multi-standard
receiver) cannot do. Using the narrow-
band setting allows DXers to home in on
weak signals, whereas justusinga TV set
(with its inherent wideband operation)
means that alot of exotic and rare signals
can be totally missed. A few years ago |
almost missed receiving Greece (which
at that time was an extremely rare signal)
butit was certainly there when | used aD-
100 on narrow-band.’

The Hamer-Smith duo have also just
released the second part of their ‘DX-TV
on Video' tutorials on video tape: | have
seen it and it's as good as the first part,
containing lots of practical information.
If, after watching this, you are not fired
into wanting to start DXing, you
obviously have no soul! You can get both
parts on VHS or Beta tape at the special
price of £20 inclusive, otherwise each
part costs £14.50.

For details of these products and
others send an SAE to the address on the
previous page.

Coombe Products (21 Mill Road, Liss,
Hants GU33 7BD) have some relationship

with Electro-Craft who used to advertise
on the back of CQ-TV. They have
introduced a new range of video acces-
sories aimed fair and square at the
serious video enthusiast. Highlights of
this are a vision mixer, video processor
and PAL colouriser, each at £199. See
their free list for other items. User
reports indicate that the gear is expen-
sive (for hobbyists) but good.

Expanding business for LMW Electro-
nics (12 Bidford Road, Braunston,
Leicester LE3 3AE) means they have
moved to larger premises. As well as
Toko coils and hard-to-get microwave
transistors and bits, they still stock their
well-known kits and modules for 23cm
and 13cm transmitting and receiving.
Some microwave video gear is also
promised.

The Rediffusion ‘videobox’ (not their
own name) is a smartly finished UHF
tuner with baseband video and audio
outputs; surplus examples can be found
at most rallies and hamfests at around
£25 (or more!). This year some identical-
looking units are on sale as cheap as £3
or £5 for two. It is worth noting that these
bargains are translators rather than
demodulators: they contain the usual
six-channel tuner but the output is RF, in
the UHF band. According to one trader,
they make a good 70cm converter/upver-
ter for ATV use.

Finally, users of the Atari ST micro will
be pleased to know that an SSTV
program (receive-only) and interface
have been made for them. They are
available from J & P Electronics (New
Road Complex, New Road, Kiddermins-
ter DY10 1AL). Software costs £10 while
the radio interface and leads cost £25.
Sounds interesting and the screen shots
demonstrated look very good.

Poitiers cancelled?
It is reported by Marc F3YX that the
biennial VHF 'salon’ at Poitiers (France)

has been called off and will not be
revived. This was the premier UHF and
ATV event for French amateurs and a
favourite outing for others who wanted
to mix a ratly with a French holiday. if we
hear any more we'll let you have the
news.

ATV in the press

If you watch the home computer
software charts, you will have noticed
that ATV Simulator’ has been in the
upper reaches for a while. It is not made
for my machine and { have not noticed it
in the shops, so | have not got hold of a
copy. It sounded like an excellent idea -
probably a bit like ‘Doctor DX' on the
Commodore, which simulated a live HF
contest and you had to get the maximum
score. Alternatively, it could be some
kind of Morse tutor or its video equiva-
lent.

Oh well, these daft ideas were shat-
tered last week when | finally came
across an advertisement for ‘ATV Simu-
lator’ in Computer Trade Weekly. What a
let down! ATV stands for all-terrain
vehicle, a kind of four-wheeled motor-
bike. It's a ‘classic top ten, best selling,
scrolling simulator with exciting two-
player action, six course and music by
David Whittaker'. The cost is £2.99 from
Code Masters so perhaps you'll buy it
anyway. But | don’'t think I'll be doing
SO...
‘Government Pushes ATV’ was the bold
headline across a half-page article in
Electronics Times which caught my eye.
Now, that must be the real thing. But
again | was disappointed. It was the US
government, not our own, and ATV in
their book stood for advanced television
(what you and | call HDTV - high
definition TV - with 1125 lines and all
that). Still, there's an estimated $100
billion to be made worldwide from ATV,
according to that article. | wonder if
they'll read this column?

More news on SRR

At one of the regular liaison meetings
with the 934MHz user groups (23rd June),
the Department of Trade and Industry
(DTI) revealed that they hope to start
Short Range Radio (SRR) by 1992. What
was particularly interesting was that they
intended to allow hand-portable sets
only - no mobiles or base stations. This
would appear to limit the use of SRR to
extremely short ranges! For business-
men it will make a convenient on-site
paging system and hobbyists will find it
excellent for hikers' groups and mar-
shals at sports events. Beyond this it
seems fit for very little!

In no way does it replace the existing
simplex system using mobiles and base
stations, which has proved very

NETWORK |
934

Andy Emmerson G9BUP

adequate for both local and occasional
long-distance communication. With such
a small target application it looks
unlikely that many of the new SRR sets
will be sold, so SRR users are unlikely to

‘take over the band’ and swamp existing
934MHz enthusiasts. The 12.5kHz fre-
quency offset will further reduce any risk
of mutual interference. So, given the
minister’s assurance that existing users
will be allowed to continue using their
sets, things are starting to look rosy
again!

A request was made at the meeting to
retain the MPT 1321 specification (and
allow further import of sets of the current
pattern) butthis was declined. So it looks
as if we pioneers will remain a select
bunch - and perhaps the resale value of
second-hand sets will start to rise, once
new ones are no longer available! What
an interesting scenario... and we have
the DTI to thank for it too, even if that's
not what they had in mind.
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BEARCAT BY UNiden

SCANNERS

YAESU FRGI600 from the company who specialises i fiting extra options,
as supplied to Government departments and professional bodies We also
upgrade existing models. please call for more details, prices, delvery and
nformation

RAYCOM

COMMUNICATIONS SYSTEMS LTC

Yaesu FRGI600 Basic Model Improved 'S’ Meter - Sens £465.00

UBC 175XL Yaesu FRGI600RWC MK2 60-950MHz ‘N’ Connector Fited  £495,00
Yaesu FRG3600 RWC MK3 HF 100KHz-950MHz pius Mk2 Spec £595.00

Yaesu FRGI600/RWC MkS HF 50KHz-950MHz Active Mixer  £625.00

Yoesu PAL Yideo Und for obove . £50

lcom ICR7000 25M-2GHZ superb quality professional Rx £859.00

T E L - O 2 1 - 5 4 4 6 7 6 7 Icom ICR7000 AH7000 Receiver plus Matching Discone £937.50

Kenwood RZ 1 New S00kHz 950MHz Wide and Narrow AM/FM POA

Fox VHF-UHF Mutu Function Mobile Scanner FM only [}39.00

Uniden-Bearcat UBC SOXL VHF-UHF 10ch H/held Scanner 95.00
DISTRIBUTORS FOR THIS SUPER RAYCOM NEWS den - ‘
DISTRIBUTORS FOR THIS SUPERB OO0 O Uniden-Bearcat UBC 70XL VHF-UHF 20ch Miniature H/held  £179.00

RANGE OF QUALITY SCANNERS Uniden-Bearcat UBC 100XL VHF-UHF-Airband H/held Scanner £183.00

. . iden- -UHF- - 75.00
THE POPULAR UBC 100XL HAND Ten meters is proving very populor these doys! | wonder why! gj‘;%%"sgﬁ;%z‘;xm;]:'::“ﬂ:;:z:z::z [')‘e/i:(eLop 220.00
gElfl?sHﬁgfvoé—ghlﬂf‘:’THOUSANDS, . The new Two meter tronsverter is now ovoiloble . .. The RZI AOR 2002 25550 800-1300MHz Desk-Top/Mobile AM/FM  £469.00
TkLijE HEckIoxCil PSEAKEENI'TES?ZEBE is now supplied by the Importer modified to?50MHz . . . where Sony Arr 7 Top Quality VHF-Airband Handheld Scanner £245.00

Package deal on above Mk3 5 FRGI60C c/w AH7000 discone, GSRY, PA4

HANDHELD. ALSO THE NEW AC PSU, complete receming siaton HF-UHF induding delivery UK mainlond

did they get thot ideo from2 Angus soys the FT747 hos bod

COST EFFECTIVE UBC SOXL reciprocol mixing performonce . . . Told you so! . . . We Add £10000 o cbove pnee

MODELS 1N OUR SHOWROOME  UBC 100XL | modified it 3 months agol . . . 73 Roy. PACKAGE DEAL AVAILABLE ON ALL MAKES.
OR SEND A SAE FOR DETAILS UBC 50XL CALL US IF YOU WANT THE LATEST TECHNOLOGY, FREE! .

FROM £95 .00 + carriage UBG 70XL 1 IF IT'S GOOD, WE STOCK IT!

A new concept in Amateur Radio

It's here at last! A beautifully-made processor-controtled full feature 10w (20w PEP)
multimode transceiver with LCD readout and all functions necessary to work DX
with Sporadic E and in the forthcoming sunspot maxima and also for transverting to
the VHF and UHF bands. Work out the facts how much is a Two Metre
Multimode? How much is the Uniden 2830 Ten Metre Multimode and a 2 metre
transverter? With the Uniden 2830 you can have two bands for the price of one, with
10 watts on each band and all modes including CW.

Featutes

* All modes. AM/FM/USB/LSB/CW
* LCD readout of frequency/functions

. . uniden 2830

10 metre band amateur transceiver

— ,w\/w

: £249 00 \
;> £10.00 post =

and packing N
10/2 metre version

<! \/\’\l \
out soon @ £399.00

TANTENNAS & ACCESSORIES

NOW AVAILABLE AT RAYCOM CUSHCRAFT,
BUTTERNUT, HY-GAIN ANTENNAS, JAYBEAM. TONNA,
MET, HAM-M ROTATORS, Call for full details, prices,

* Scanning feature, up and down steps on mic
* Selectable frequency steps, 10kHz, 1kHz, 100Hz
* CW with Sidetane # Ten metre band selectable in 500kHz steps
# FM bandwidth compatible with VHF/UHF # Build-in VSWR meter and protection circuit
* 10Watts continuously variable o/p AM and FM & Superb receiver sensitivity < 3uV FM

Just TEN of the many reasons for choosing the UNIDEN 2830

THIS PRODUCT 1S EXCLUSIVE TO RAYCOM, WE ARE THE UK. DISTRIBUTOR. WHOLESALE ENQUIRIES WELCOME

HANDHELDS MOBILES

* = Extended Recewver coverage avariabie, call for details YAESU FT211RH 45W 2MTR MOBILE WITH FREE
YAESU FT727R FNB4A 2 SW (5W)DUAL BANDER C/W CHRGR £395.00 1/4 WAVE ANT £299.00
“YAESU FT23R FBA10 2 SW (SW) 2MTRS £229.00 YAESU FT212RH NEW 45W 2MTR MOBILE DVS FEATURE OPT £348.00

L~

o / Y ICOM M availability and delivery costs
.VAESU FT73R/FNB10 2 SW {5W) 70CMS C'W CHARGER £259.00 ICOM IC28E 2MTR Z?W MOBILE WITHFREE 5 8 ANTENNA  £359.00 ICOM AH7000 SUPER 250-1300MHz DISCONE £79.50
1COM MICRQ 2E 2 SW 2MTR HANDHELD WITH CHARGER £209.00 Alinca Dual Band ALD-24E £445.00

G5RV HALF SIZE HF ANTENNA ready to use  £16.50
CTE1600 (SAME AS ICOM IC2E} C/W NICAD CHARGER £173.00 ICOM IC48E 70cm 25W £428.00 G5RV FULL SIZE HF ANTENNA ready to use £18.50
Many other types of handheld stocked, please enquire 1COM 1C3200 Duol Band 25W SPECIAL £399

GBKW-TYPE 7 1MHz TRAP DIPOLE KIT S0239 £24.50

Compare our prices! £23.50

G8KW-TYPE as above for use with 75 OHM
Many other types and makes stocked please enquire

G8KW-TYPE 2X 7 t TRAPS ONLY LESS CABLE £9.95

SHORT WAVE RECEIVERS

Yaesu FRGBB00 Short Wave 100KHz 30MHz all Mode - Mem  £589.00 PORTABLES A o T A O AN e S e
Yaesu FRGBBOO/FRVBBOO as above with VHF Conv fitted £679.00 SUN KG209 SE2M 5,8 MOBILE TILT-OVER 259 £14.50
lcom ICR-71 Top Grade Communications Receiver £799.00 FT290RMK2 2 SW MULTIMODE STANDARD ACCESSORIES ~ £399.00 RAYCOM CAST GUTTERMOUNT C /W S0239/COAX £8.50
Sony PROBO HF VHF Handheld Scanner ¢ w accessories £345.00 FT290RMK2 25 WATT M M AS ABOVE C W NICADS CHRGR £425.00 GAMMA TWIN 2 METRE SLIM JIMKIT inc instr. £14.50

§°"v §3v°,'%5"°'§,‘fv"$v"’°;"" Receiver at £349.00 FT290RMK2 FL2025 (STD] WITH 25W LINEAR AMPLIFIER  £489.00 RAYCOM/RWC HBICV 2 METRE 2E MINI BEAM £12.50

R o I @ rontgvﬁ%é)so FT690RMK2 6MTR 2 5W MULTIMODE STANDARD ACCES ~ £399.00 RAYCOM/RWC HBICV 70CM 2E MINI BEAM .  £8.95

DELIVERY COSTS and any ase or mformaton, of sond large SAE (insurod FT690RMK2 6MTR 2 5W M/M AS ABOVE C W NICADS CH  £425.00 The above popular products POST FREE

' FT790RMK2 NEW 70CM 2 5W MULTIMODE DUE OUT SOON ~ £499.00

post and packina £10 00 Carrier £12 50} (UKinamIand only)

£649.00 including our
FREE fitted MOD Board!

We improve the reciprocal mixing perfor-

mance by up to 15dB which gives you

receive performance of higher priced

rigs! Only available from Raycom, buy it

elsewhere if you want SECOND BEST!

YAESU IS STILL BEST VALUE FOR
MONEY!

ALL CURRENT YAESU AND ICOM HF
RIGS STOCKED, CALL FOR A DEAL!

RAYCOM COMMUNICATIONS SYSTEMS LTD.
INTERNATIONAL HOUSE, 963 WOLVERHAMPTON ROAD
OLDBURY WEST MIDLANDS B69 4RJ

Telephone 021 544 6767. Fax 544 7124. Telex 336483 Identi-G

RAYCOM gives you MORE
B PURCHASING POWER!

ROYAL 1300 WIDEBAND DISCONE

Following the huge success and popularity of
the 25-1300MHz, wideband discone antenna
Icom AH 7000 & Welz — Diamond D109 with
transmit facilities on VHF-UHF amateur
bands, Raycom decided to persuade a UK
manufacturer to make a “BRITISH COPY!” at
a very competitive price!
COMPLETE WITH PROFESSIONAL CABLE & /
CONNECTORS AT ONLY £59.50
P&P £5.

MING
Uk AMm.

II- \

CALLIN
EASY TO GET TO.

EASY PAYMENTS ’

Opening hours 9am-5.30pm 6 days

late nights
Thursday & Friday till 7pm. We stay open later!

ORDERING INFORMATION

FOR FAST SERVICE PHONE IN YOUR ORDER
WITH ANY MAJOR CREDIT CARD OR IN MOST
CASES WE CAN OFFER YOU INSTANT CREDIT
OF UP TO £1,000.00 (SUBJECT TO STATUS
RAYCOM ARE LICENSED CREDIT BROKERS
APR 29.8%, SUBJECT TO VARIATION. FREE
") CREDIT ON CERTAIN PRODUCTS AT LIST
2 PRICES, 50% DEPOSIT AND SIX MONTHLY
PAYMENTS. PLEASE TELEPHONE FOR MORE
'——I DETAILS AND APPLICATION FORMS

credi cvs | NEW INFO 0836 282228 available
5-9pm (weekdays only)

FOR THE BEST IN AMATEUR RADIO

ALL PRODUCTS WE ADVERTISE ARE NORMAL
STOCK ITEMS. OUR NEW MAIL ORDER DE-
PARTMENT CAN NOW DESPATCH MANY ITEMS
SAME DAY, BUT PLEASE ALLOW UP TO
14 DAYS. DELIVERY TIME IS SUBJECT TO

CARRIAGE METHOD. IF ORDERING BY MAIL
PLEASE INCLUDE CARRIAGE AND STATE YOUR
DAYTIME TELEPHONE NUMBER. ALL PRO-
DUCTS OVER £750.00 CARRIAGE FREE. PLEASE
ALLOW TIME FOR PERSONAL CHEQUES TO
CLEAR. PLEASE CALL BEFORE ORDERING AND
FOR MORE INFORMATION

PLEASE TEL: 021 544 6767

THROUGH YOUR CONTINUOUS AND VALUED CUSTOM, RAY WITHERS COMMUNICATIONS LTD. HAS MOVED AND EXPANDED TO ENABLE US TO
OFFER YOU EVEN BETTER SERVICE AND PRICES - STILL WITH THE RAYCOM GUARANTEE, BEST EQUIPMENT, BEST SERVICE, BEST PRICES, BEST
BACK-UP, AND PLENTY OF PARKING FACILITIES AND EASIER TO GET TO! WE NOW BOAST THE BEST CENTRAL FACILITIES IN THE COUNTRY, WHY NOT
POP ALONG AND SEE THE LATEST TRANSCEIVERS, SHORTWAVE/SCANNING RECEIVERS AND ACCESSORIES? MOST OTHER PRODUCTS
ADVERTISED IN THIS MAGAZINE ARE AVAILABLE AT RAYCOM, AND DON'T FORGET OUR EXCLUSIVE PRODUCTS AND MODIFICATIONS!
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QUALITY
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CRYSTALS
QUICKLY

Our frequency ranges are:

M.P.U. Crystals 4
;M.P.U. Oscillators 3
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10kHz
1

L L] L]
50kHz 100kHz 500kHz
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1MHz 100MHz 250MHz 360MHz
Professional Crystals T

This month’s cover shows: {top)} the' Mark 53 Decca Navigator
Receiver, the latest of the Decca Marine receivers, incorporating
a fully digital display (photo courtesy of Racal Marine Electronics
Ltd). Bottom: the Yaesu FT-736R VHF/UHF Transceiver.

We also supply quartz crystal filters,

oscillators of all types and
communication antennae.

Webster Electronics
ILMINSTER,

SOMERSET TA19 90A,
ENGLAND

TEL: (0460) 57166
TELEX: 46571 FRONCY G
FAX: (0460) 57865
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SURVEILLANCE

EQUIPMENT KITS

O
Publisher’s Announcement o PROFESSIONAL
Due to severe editorial production problems, we regret that O
this issue of R & EW has to be published with fewer pages than O
normal. O
= : O
r—— Newstrade sales D o e
lain Mackonzio S M Distribution O
Penny Phillips 6 Leigham Court Road [] =VT800
o Streatham, London SW16 O
| Advertisement Manager | 2pG. Tel: 01-6778111 O = voxs
Marian Vidler O
w (] Measures 30mm x 40mm
Advertisement Executive : [ = CTX900
MariaSmith Tel: 01-684 9542 O secure t
O
AR mmm )
Publisher O Measures 35m
‘Peter Williams Safety in the shack O = TLX700
' s'.amm n:c u:h constructional projects O
: to additions or
Published by modicaions o scigmentplessanote | | 0 *ATRZ o
Radio & EIGCtronics WOrld | it hem being ssad in s menced rove, | | O s uned for |
., ”mr S and also that its guarantee may be O Measures 10mm x 35mm
invalidated. LS00
ey o oy oy ceomntors | 0
mes
dBf.ﬂtVIOOd. me. m m. are involved. Avoid even D 55mm x 55mm....
'CM144SE. England the siightest riek - safety in the ehack | | O~
' Tel: (0277) 219876 pleass, at all times. O fibroglass PC8 and ai yio
O
1SSN s oty | | O
0262-2572 meroughly Nvertiguns ey semplsite. a
ows oxprossed by contributors are not G
3 necesasrily thoee of the publishers.
w “lv.-:.ywn s hh:'h onsure h:ho cuu: 0O
" In Great Britain ::::."F"" SR penswmmiend | O

please cdd £1.50 to cover P&P. Orders ovarﬁo 00 post free. Please state requirements clearly and

Phone orders on ACCESS or AMEX accepted. Tel: 0827 714476
NOTE: It is illegal to operate a transmitter in the UK without a licence
Send 9x4 SAE for full catalogue of these and other surveillance kits

SUMA DESIGNS (Dept. REW), THE WORKSHOPS, 95 MAIN ROAD
BAXTERLEY, Ne ATHERSTONE, WARKS CV9 2LE. TEL: 0827 714476

. The
incredible 17mm x 17mm lncluding on-board mic. Supsr sensitive.
tuneable over FM band. 8V oparation with range up to 1000m .. 1

High power version of the MTX with on-board PA stage providing 250mW of RF.
Measures just 20mm x 40mm. power requirements 8-15V. Excellent sensitivity
and nnbillty Fully tuneable over FM band. Ranges over 3000m can be
expected... .£12,98

Vonce—actlvlted transmitter. Van-ble senlmvnty trigger level switches

transmitter on when sounds are detected. Stays on for time delay variable

between 1-20 sec. Fully tuneable output covers all FM band. Very sensitive and

low standby current through CMO cir Vv operntlon range up to Iooo'nm
£1

kit on the market. measuring an
ully
0.

double modulated providing very
6 sed listener will not be able 10 demodulate

signal wnhout DSX900 Decoder unlt Variable modulation on-board. Fully
tuneable output covering FM band. 8V operltlon range up to 1000m. Measures
30Mm X 40MM.. £18.98
Decoder unit for CTX800. Connectl to earphone output of receiver to
descramble signal from CTX800. Monitor using small speaker or headphones.
Variable decode frequency on-board for best resolution. 9-12V opeu’tlon
17.98

Sub-carrier scrambled transmitter. 4

onto line at any pomt and requires
no bltterles Clearly trlnsmlts bo(h sides of conversations on both incoming

and calls. by prone users. Fully tuneable output
covarmg ) FM band. Range up to 1000m. Measures just 20mm x 20mm . .98
unit. C onto line at any point and
connects into ANY normll cnseﬂe recorder. standard or micro having MIC and
REM sockets. Requlru no batteries. Switches recorder on silently when phone
calis, off when phone replaced.
Clearly records both sldes of conve 3. undatocubla hy phone r;‘e.r:

. 3

Micro size tel C

RF Bug Detector/Locator. Wide band cuitry detects presence of RF

field and triggers flashing LED and piezo bleeper. Variable sensitivity enables

source of transmission to be pinpointed to within 8 inches. Max sensitivity will

detect MTX or similar transmitter at around 15-20 feet. 8V operation. Menur:'s
o €21

and setting-up instructions. high quality
the module. All prices are inclusive but

d with

enclose cheque or PO to cover.
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— TRE™

YAESU
FT=1386R

— Transceiver —

A User Review

by Ken Michaelson G3RDG

This is the most recent rig to emerge
from the Yaesu stable, being the succes-
sor to the well-known FT-726R and seems
to have many improvements. However, it
requires a good deal of study and careful
reading of the operating manual before
one can even attempt to drive it.

In essence, itis a solid state frequency
synthesized VHF and UHF transceiver
which incorporates up to four bands with
modules covering the 50, 144, 220, 430 and
1200MHz amateur bands. Inits basic form
it gives an input of 25W on the 144 and
430MHz bands in SSB, CW and FM
modes, with any two of the remaining
three bands available as extra options.
Power input on the 50 and 1200MHz
bands is limited to 10W. The review unit
had two of the three extra options fitted:
50MHz and 1200MHz.

The rig is micro-processor controlled
with a 4 bit in/out co-processor to
provide quite extraordinary digital
integration and control. This includes
selective tuning rates or mode-depen-
dent channelled tuning in selective
steps for each mode, plus a great variety
of scanning methods. Unusually, it has
facilities which would normally be found
onHF transceivers, such as adjustable IF
shift and IF notch, noise blanker, all
mode VOX and a three speed AGC; all of
which can be controlied from the front
panel. The circuitry provides for GaAs
FET receiver amplifiers in the 430 and
1200MHz modules and a high stability
TCXO reference oscillator is incorpo-
rated; functioning on all bands. The A4
size operating manual contains 48 pages
and shows no trace of ‘Japanese Engl-
ish'. In fact, a number of colloquialisms
were used. As | mentioned above, the
manual had to be looked at carefully, as
there were no short cuts to getting onthe
air. | had to make use of one of the top
panel switches (memory back-up), to
clear the memories and reset the micro-
processor on more than one occasion!

However, the index was a great help in
sorting out any queries | might have. The
manual suggests that it is read through
first and then again while actually
operating the various switches and
buttons. A good idea. No circuits were
supplied with the rig, so | am unable to
comment. Neither was there a circuit
description. This may well be because of
the complexity of the unit's design.

Hi-Tech

The rig uses modern technology to
such an extent that if its operation is
misunderstood, itis almostimpossible to
obtain reasonable results. There are 49
push-buttons and 18 rotary controls on
the front panel including the keypad
(which has five extra keys in addition to
those marked with the numerais 1to 0. |
shall not list them all, but | will mention
them when necessary.

The antenna used for most of the
operating was an ICOM AH-7000 discone
which covers 25-1300MHz and is installed
about 15m above ground level. Mains
power input was used, as mobile opera-
tion wasn't considered. There is a socket
on the rear panel which accepts a 13.8V
dc input if required (disconnecting the
existing pigtail first). Aheavy duty lead is
supplied for this purpose and all four
antenna sockets are there. The 50MHz
and 144MHz modules use SO-239 sockets
and the 430MHz and 1296MHz, ‘N’ type
sockets.

On the rear panel is a six pin DIN CAT
(Computer Aided Transceiver) socket.
This is a serial input/output port for
connecting a computer to operate the
FT-736R directly from it. The data rate is
4800 bits per second with standard TTL
levels. The next socket is a five pin DIN
type, which provides transmit/receive
lines to control external linear ampli-
fiers. The currentiimitationhere is 50mA.

Above this is a 6.3mm jack socket with
which a stereo jack plug must be used.

This is because the jack is used for both
normal key operation and for the
optional electronic keyer. Key-up vol-
tageis 4.5V and key-down currentis 2mA.
There is also a 3.5mm external speaker
socket which can drive speakers of 4to 8
ohms impedance, but when this is used,
the main speaker in the unit is discon-
nected.

The last two sockets are interesting to
data users. The lower one is a standard
phono-type which is connected in para-
el with the MOX switch on the front
panel. This allows operation of the
transmitter by external devices suchas a
packet TNC. Open circuit voltage is 8V
dc, closed circuit current is 8mA. The top
3.5mm stereo socket is for data in/out
and allows direct connection to an FM
transceiver or a TNC. An interesting
point is that no pre- or de-emphasis is
added to the signals here. This canresulit
in improved performance with certain
TNCs. The input sensitivity is 30mV into
600 ohms with an output level of 200mV
into 10k ohms. One must remember that
this jack is only operative in the FM
mode.

Turning briefly to the front panel, there
is the standard 8 pin microphone socket
which has all the connections for up and
down tuning, tone burst (the operation is
controlled by a switch on the panel) and
PTT. Next to this is the normal 6.3mm
headphone socket which accepts both
mono and stereo headphones with an
impedance range of 4 to 100 ohms.

2m SSB

| started operating at the SSB end of
the 2m band. Although there was a large
number of controls on the front panel, it
was only when operating the unit that |
appreciated their use. An example was
the monitor control to adjust the CW side
tone volume. There are a block of
switches to the right of the tuning knob
which controls the modes (LSB, USB,

6 please mention RAD/O & ELECTRONICS WORLD when replying to any advertisement

SEPTEMBER 1988



YAESU FT-736R

FM, FM-N, CW and CW-N). These six
switches have a dual purpose and
perform other operations when the F(C)
switch is depressed; but more about that
- later.

Having selected USB, there are four
ways in which the VFO can be tuned,
apart from the 1MHz steps controlled by
two switches below the mode controls
and marked up and down. These are the
main tuning knob, the large up/down
keys just above the tuning knob, the
microphone up/down keys which act in
. the same manner and the channel knob
on the bottom line. Tuning steps for
these different methods are determined
by the mode in use and can be selected
by the step key and also by the FM CH
and SSB CH switches to the left of the
main tuning knob. In the SSB (and CW)
mode the main control tunes in either 10
or 100Hz which is selected by the step
key.

You candirectly alter the frequency by
using the keypad for the required
frequency. This is done by pressing the
Ent(D) key when the MHz digit starts
flashing (or 10MHz on the 430 and
1200MHz bands). You now key in the new
frequency without altering the existing
one and when you are ready, just press
Ent(D) again and the new frequency is
displayed.

There is a bank of five switches
arranged vertically to the left of the
tuning knob, each with its own orange
indicator light. Two of these are labelled
FM CH and SSB CH (the other three are
dial lock, noise blanker and notch filter).
When in the SSB mode, turning the
channel knob will tune the VFO in either
2.5kHz or 5kHz, toggled by the step key.

inthe FM mode, the control will tune in
programmable 5, 10, 12.5, 15, 20, 25, 30 or
50kHz steps. VOX operation is provided
on both SSB and FM and the controls for
gain, delay and anti-trip are on the front
panel. These controls also adjust the
semi break-in keying in the CW mode.

Functions

The display area gives a great deal of
information about the rig's operation.
There are 23 different functions which
are illuminated at the appropriate time,
nine are in reverse video. This is apart
from the main digital frequency display
to four decimal places. The now common
dimmer switch is incorporated in the row
of controls. The meter has a five way
selector switch with the three far left
positions intended for satellite (fuli
duplex) operation.

For simplex, repeater SSB and FM
operation, use one of the two right hand
settings, S/PO or DISC/ALC. S/PO shows
received signal strength and transmitter
power output in ‘all modes. The DIS-
C/ALC selection also shows ‘S’ units in
the SSB and CW modes. In the FM mode
it indicates discriminator centre tuning
and when transmitting displays the ALC

(automatic level control voltage) in the
SSB and CW modes, including relative
power output in FM. Since | had chosen
the SSB mode, the meter switch was
turned to the DISC/ALC position so that
could make sure thatthe ALC voltage did
not go beyond the ALC zone on voice
peaks (shown as a heavy blue line on the
meter scale).

I had a number of satisfactory QSOs
around the 144.300MHz calling channel. |
do not have a beam so the RF speech
processor was activated. The ALC was
also kept within its limits. The drive
(output power) can be adjusted from
near zero to full power. The moduiation
level in SSB and the FM deviation is
adjusted by the mic control.

The ability to adjust the FM deviationis
unusual and the correct position is when
the green BUSY indicator is just glowing
on voice peaks. The reports | received
were all complimentary, remarking on
the clarity of speech. | found no trouble
in tuning using the channel knob and the
IF shift, notch filter and squelich function
in all modes. | found the IF shift helpful in
one or two QSOs, where there was
trouble with adjoining stations.

The clarifier was very helpful. This is
brought into operation by pressing
CLAR. When in circuit the main transmit
frequency is not moved. The tuning knob
can alter the receive frequency by
+10kHz.

The unit functioned perfectly using
Packet on a frequency of 144,65 using the
FM mode. The data controller was the
PK-232 and audio was fed to the
microphone input with the PTT line
being connected to the normal PTT pin
on the microphone input socket. The

audio from the receiver section was
taken from the phone socket.

Next | tried the FM section of 2m. This
mode can select a narrower filter when
troubled by adjacent signals. The stan-
dard IF bandwidth is 15kHz and this can
be reduced to 8kHz by pressing the FM-N
button on the front panel. However,
when the transmitting deviation is
reduced from 5kHz to 2.5kHz, it is
questionable whether any great advan-
tage can be obtained from the extra
filtering. Only if the other station had the
same facility, would any advantage be
gained.

The FT-736R micro-processor is pre-
programmed with the standard 600kHz
shift on this band, either + or -
according to the version of the trans-
ceiver used. For any 2m band splits not
conforming to the ARS (automatic repea-
ter shift) settings, and for any other band,
you can program and select any valid
repeater shift using the second meaning
(reversed printing) on LSB (+RPT) or
CW-=N (-RPT) mode keys.

To activate the splitjust press F(C) (left
hand group of three keys below the
keypad) and then either LSB (+RPT) to
shiftthe transmit frequency up, or CW-N
(-RPT) to shift it down. A small + or —
then appears in reverse video above the
far left digit on the display. When you
transmit, the displayed frequency will
shift up or down by the programmed
amount. You can use the REV key (right
hand side, top line of keypad) to reverse
the transmit and receive frequencies. To
display and change the offset if neces-
sary, press F(C) and BAND (offset); the
current offset will appear with the far left
digit blinking. A new shift can be ‘input’

The interior view of the Yaesu FT-736R
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by using the keypad. When you have
done this, press ENT(D) and it is entered.
If you don’t want to alter the shift after
having displayed it, just press ENT(D) or
RESET (top right next to orange AQS)
and you are back to the original settings.

Channel frequency

As | mentioned earlier, the channel
frequency stepping can be pre-program-
med between 5 and 50kHz. To re-program
the tuning (and scanning) press the step
key when inthe FM mode and the current
step size will then be displayed. The step
size is altered by pressing one of the
numerals on the keypad. Number 1 =
5kHz, 2 = 10kHz and so on. The new step
selection is displayed for one second
before reverting to the normal VFO
setting. Number 6 = 25kHz, which was the
stepping rate | used.

The toneburst is automatically control-
led when the PTT switch on the
microphone is operated, provided that
the switch marked BURST is depressed.
An indicator light just below the display
area is illuminated when it is switched
on. The period of the toneburst on the
review example was too long, being
approximately 1.5 seconds instead of the
more usual 0.5 seconds. Otherwise, you
can press T CALL which manually
transmits the tone for as long as the
switch is depressed.

The simplex channels can be activated
by pressing F(C) followed by the FM-N
key (group of mode keys) which has the
word SIMP alongside, printed in reverse
lettering. If you want to use the normal
VFO tuning, all you need to do is to
cancel the FM CH operation by pressing
the switch once. The indicator light goes
outandthetuningcannow be carried out
by using the main tuning knob. To restore
the channel method of tuning you just
press the switch once more and you are
back using the channel control. The
same method applies to SSB. A number
of satisfactory phone QSOs were suc-
cessfully completed on this section of
the band.

70cm .

| now moved to 432MHz (70cm). The
only thing that had to be altered was the
antenna, which had now to be connected
to the N type socket on the 432MHz
module, the same Icom discone being
used as the antenna. | worked into ten of
the repeater channels on this band,
reaching quite some distance away, such
as GB3BN (Bracknell), GB3KB (Farn-
borough), GB3BK (near Reading) and
GB3RE (Chatham). These were all acces-
sed from this QTH which is in London
NW11.

Not a great deal of activity took place
while | used the rig, so other than saying
that perfectly satisfactory contacts
through all ten repeaters took place, |
have no other comment to make.

The next band up was 50MHz. | had

proposed to use the discone for this
band but | was informed that the majority
of signals here are horizontally pola-
rised. Therefore, | erected a horizontal
dipole in the roof space. However,
50MHz was not a success with me, the

not to suggest that there was any fault
with the FT-736R, but that my antenna
arrangements for this band were not
suitable.

The FT-736R is also designed to
operate using satellites with full duplex

Operating frequency ranges:

Emission types:

Antenna impedance:

Supply voltage:

Power consumption/current required:

Dimensions (WHD):
Weight:

Transmitter power input:

Moduiation methods:

Receiver circuit type:

Selectivity (-6/-60dB): SSB, CW
CW-N (optional)
FM
FM-N
Sensitivity: SSB/CW
FM

* = requires optional extra unit

asaguide

FT-736R Specification

The above information is taken from the manufacturer's operating manual and is only given

*50-53.9999
144 -145.9999

*220-224.9999
430-439.9999

1240 - 1299.9999

LSB/USB (J3E), CW (A1A)
FM (F20 FSK, F3E phone)
TV (A3F for 1.2GHz)*
50 ohms unbalanced

85 - 132 0r 170 - 264 VAC, 50/60Hz
or 13.8 VDC + 10% negative ground

Maximum 250/VA

Receive 1.5A

Transmit 8A

368 x 129 x 286mm

9kg (19.81bs)

30W dc at 50MHz*

60W dc at 144, 220°, 430MHZ

45W dc at1.2GHz*

$8B balanced filtered carrier (FM
variable reactance (+5kHz or +2.5kHz
max deviation)

(*ATV low level carrier)

50°, 144MHz bands: double
conversion. Other bands: triple
conversion superhet

2.2/4.5kHz

600/1200Hz

12/25kHz

8/19kHz

better than —15dBu for 12dB S+N/N

better than —-9Bu for 12dB SINAD

only station | received was the RSGB
beacon on 50.050MHz; transmitting its
identity GB3NHQ 1091VQ in CW. This is

operation, Two special full dupiex VFOs
are available for crossband operation.
These VFOs are called A and B but

8 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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should not be confused with the VFOs |
mentioned earlier. Quite separate from
the 100 memories which are available in
other modes, there are ten full duplex
memories numbered 0 to 9. These
memories can be distinguished from the
normal 100 memories because only one
digit is displayed instead of two, for
example, 9 instead of 09.

Each memory can store a complete
pair of satellite up and down link
frequencies and modes. In order to get
into the satellite mode, the rotary control
labelled SAT is turned to one of the four
available positions. There are five posi-
tions for this control: OFF, RX, TX, NOR
and REV. OFF disconnects all the
satellite circuitry, RX displays the receiv-
ing (downlink) frequency but the trans-
mitting frequency is fixed and not
displayed.

TX displays the transmit (uplink) fre-
quency and the receive frequency is
fixed and not displayed. NOR displays
the receive (downlink) frequency, but
both VFOs track together in the same
direction when tuning.

Finaily, REV displays the receive
frequency but the VFOs track in opposite
directions when tuning. Another of the
many facilities available is a transmit/
receive switched dc supply line for a
masthead pre-amplifier, which applies
13.2V dc at a maximum of 300mA to the
centre conductor of the antenna sockets
during reception.

Altogether, a large range of options
are available to the operator.

Intemal keyer

Tone squelch operation is available
with the optional FTS-8 unit which
enables silent monitoring of busy chan-
nels in the FM mode. Different tone
frequencies (in pre-arranged steps from
67.0Hz to 250.3Hz) and encode/decode
status can be set for each VFO, then
stored in one of the memory channels.
For CW enthusiasts, an internal electro-
nic keyer is available which is used by
connecting the keyer paddles to the KEY
jack on the rear panel. You can also use
an external straight key or electronic
keyer, in which case the internal keyer
must be switched off. The speed of the
internal keyer can be adjusted by a
control on the front panel.

Each time the relevant switch is
pressed, a green indicator light appears
next to the name of the switch just below
the display area. The delay between
removing your hand from the key and the
receiver being activated, can be
adjusted by using the VOX DELAY
control.

Digital MSK

The FT-736R incorporates the latest
AQS feature which is a digital MSK
(minimum shift keying) packet system
providing automatic callsign identifica-
tion, digital squelch, group calling and

automatic clear channel access (CAC),
when used with other AQS equipped
stations in the FM mode. But there was a
problem. | did not find anyone who was
running the same type of transmission.
The system operates by sending a 0.2
second packet burst every time the PTT
switch is pressed. There are 21 digital
code memories provided. Ten are for
calisigns up to eight ASCII characters
long, ten for group squelch codes up to
five digits long and one for CQ. One extra
memory is available for the owner's
callsign. The facility is controlied by the
four buttons at the top right hand side of
the front panel and when activated, the
different functions are illuminated in the
display area.

The various callsigns are entered into
the memories by converting the charac-
ters into the ASCIl code using the
keypad. Fortunately, there is a table
showing Decimal to ASCII equivalents in
the operating manual and it is a simple
matter to store them. When thisbecomes
popularitwill be avery useful facetofthe
rig; when using it the only calls the
receiver will respond to are those which
send the necessary packet and open the
digital squelch. There is also a Fast Scan
Television adaptor, TV-736, for use on the
1.2GHz band. Unfortunately, it is
arranged to work on AM to American
standards and is not suitable in this
country.

Low orbit satellites

The test | chose for satellite operation
was the Japanese satellite, Fuji Oscar 12.
According to the forecast figures, it
made two orbits in the analogue mode on
May 14th at 1410 and 1606 UTC. The test
was carried out with the help of Richard
Limebear G3RWL.

The rig was_brought into the satellite
mode by rotating the SAT switch to RX.
The downlink is between 435.900 and
435.800MHz and the uplink between
145.900 and 146.000MHz. The rig tracks
well when rotating the tuning control but
a major disadvantage is trying to
accommodate low orbit satellites, which
have a large Doppler shift during the
time they can be worked. |n the case of
the particular orbit of Oscar 12, the
Doppler shift was as much as 10kHz
during the 15 minutes it was heard and
this required constant retuning of both
the transmit and receive frequencies.
The duplex operation would function
well with Oscar 10 for example, but was
very frustrating in this instance.

Within a short time the beacon was
heard sending figure groups and at a
frequency slightly above this, a CQ call
was heard. We went back to the caller,
Pascal HBYRHV in Berne, and
exchanged signal strengths. We got 5/7
and we were able to give him 5/9. Almost
immediately afterwards we had another
contact with PAOAND Adri, who gave his
location as JO33gd. We only got 5/1 from

him and gave him 5/6. We tried CW and
sentout several CQ calis, butbythattime
the satellite had disappeared over the
horizon.

In general, the unit performed excel-
lently. Its sensitivity on 2m was equal to
an lcom-271E which was fitted with a
Mutek front-end (using the same
antenna and tuned to GB3VHF at
Wrotham). It is certainly equal to an icom
IC-471E on 70cm, using the same
antenna. Of course these were rough
approximations while using the ‘S’ meter
as a guide but it showed that the FT-736R
was certainly working well. it is inter-
esting to know that the Fuji Oscar12is a
very small satellite. Itis only 400mm wide
and 470mm high. It has 26 sides and
weighs approximately 50kg. This makes
it no farger than a medicine ball!

As far as the rig's operation was
concerned, | found the receiver very
much alive. As | commented earlier on
70cm, | was surprised at the ease with
which | accessed repeaters some dist-
ance from this QTH. Two metres brought
some very satisfactory contacts in spite
of not having a beam.

| have mentioned operation on 50MHz
and, unfortunately, no results were
obtained with the microwave repeaters.
This was obviously due to the lack of
suitable antennas.

As far as amateur TV is concerned, itis
a shame that the band coverage only
went up to 1299.99MHz and only accepted
AM, asthe outputs of RMT1,2and 3areall
above 1300MHz.

Since | was using the icom AH-7000
discone, | hadtodisconnectiteachtimei
wanted to change bands and re-connect
it to the appropriate moduie.

The main tuning control was too lightin
action and there was no means of
increasing the drag, unlike some con-
temporary rigs. This is my own opinion
and doubtless other operators would say
it was fine.

In conclusion, | would think this would
be the ideal rig for the VHF/UHF
enthusiast as it offers every facility
imaginable for use in the bands it covers.
The operation of the various sections of
the rig is quite amazing, as it gives the
prospective owner the choice of what
bands he/she is interested in with the
optiontoincrease the coverage ata later
date. There is everything to be said for it,
however, the operating manual must be
read and understood.

It.was a most interesting rig to review.
The basic price is £1,450, complete with
2m, 70cm and duplex. The 50MHz module
(FEX736/50) is £239; the 1.2GHz module
(FEX736/1.2) is £425; the CTCSS unit
(FTS8) is £49.95 and the AQS message
unit (FMP1) costs £189. All prices include
VAT.

Thanks are due to SMC, SM House,
School Close, Chandlers Ford industrial
Estate, Eastleigh, Hants SO5 3BY, for the
loan of the review rig.
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DEPT 0, 37 HIGH STREET, WEST BROMWICH, WEST MIDLANDS B70 6PB |
Tel: 021 553 0186 / 559 1437 |
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<> GRUNDIG INFRA-RED REMOTE-CONTROL VIF-K 1

(13 function) consists of transmitter TPV355 & Receiver VIF-E1
(suitable for use with GRUNDIG 2x4 Super & Stereo Videos),
brand new & boxed complete with battery £4.99 P&P 52p. FIF-E1
Receiver 10 for £9.99 P&P £3.50.

VIDEO HEAD CLEANERS
brand new with full instructions £1.99 VHS or Beta P&P 75p.

<> ‘REDIFFUSION’ TRANSLATOR No847038

8-way ‘Preomat’ — TV Tuning of band 1-111 7 UHF with AFC.
Mains power supply 240v, in cabinet 14x7'%x3% inches. The
Translator may be used directly or modified to convert wired TV
to normal use with monitor (1V P-P), TV sound tuner, (Hi-Fi),
with any VCR. These units are guaranteed in perfect working
order and A1 condition £4.99 P&P £3 Circuit & Modification
instructions £1 extra.

{) VIDEO RECORDER (BETA) SONY & SANYO ‘

C5 & C7 etc, perfect working order £39. VHS £79. Faulty ‘
machines from £15 all types.

V2000 VIDI TAPES ‘MEMEREX’
brand new VCC360 £6.99 VCC480 £7.99 P&P £1.

‘VIDEOLAB’ VHS E180

Video tapes PREMIUM QUALITY which we recommend &
guarantee one for one exchange £1.99 P&P £1.

() THERMOETER, COMPASS & CLOCK,
(detachabie) brand new £1.99 P&P 75p.

CB CONVERTER

40 channel, work in conjunction with A/M 12 volt Car Radio J
l
{

brand new & boxed £2.50 P&P £1

GRUNDIG 2x4

Video Heads complete in head assembly £29 P&P £4. Power
Pack £24 P&P £4. Pannels £5.99 each. DFT, Servo, Video,
Croma-Steriton, Meter Boad, Modulator & Tuner P&P £1.

) ELECTRONIC AUDIO CASSETTE DEMAGATISER,

electronic circuit LED indicator, (degausses one second
brand new £7.99

|

PLEASENOTEWEARE
INTERESTED IN |

PURCHASING ALL TYPES |
OF EQUIPMENT.
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BOLIC Al
TO NAVIGATIOL

BY BRIAN KENDAL G8cDbU

The radio navigational aids considered
in previous articles (eg VOR/DME, NDB)
have relatively short ranges. They are
perfectly adequate for short haut airline
operations over densely populated
areas, but there are many parts of the
world where their installation is either
uneconomic or impracticable.

Long haul aircraft must carry long
range position-finding equipment. This
may belong to any of three families: long
range hyperbolic systems such as Decca,
Omega or Loran; internal sensors such
as inertial (INS) or doppler radar sys-
tems; or spaceborne systems such as
Global Positioniny System (GPS) which
uses the Navstar satellites.

This article is about hyperbolic sys-
tems; the others will be described in
future articles.

History

The basic principles of hyperbolic
navigation were suggested by R J Dippy,
one of Robert Watson-Watt's original
radar team. These principles led to the
development of Gee, the first hyperbolic
system which was introduced in early
1942.

The Gee system operated on frequen-
cies between 25 and 90MHz, so its range
was limited to about 250 miles.

Gee was followed by Decca Navigator,
operating on the LF band, and also by the
American-developed Loran which used
frequencies around 2MHz.

Loran was withdrawn from service in

the late 1970s 'and was replaced with an’

updated system, Loran-C, which oper-
ates on 100kHz. Meanwhile a further aid,
Omega, on the VLF band, was being
developed by the United States Navy to
provide worldwide coverage for aircraft,
ships and submarines.

Basic principles

The two types of hyperbolic aid are
pulse and CW. The only other differ-
ences are in the frequencies and the
methods of implementation.

To understand the basic principles,
consider a hypothetical pulse system in
which two radio stations, A and B, are
spaced by about 100km with an aircraft
somewhere between. Each station
simultaneously radiates a short pulse of
RF. If the aircraft receives both pulses at
exactly the same time, it is obvious that
its position is on a line equidistant from
the stations. If, however, it receives the
signal from station A first, then it is
nearer to A and the time difference

AVIATION ELECTRONICS

Part Seven

between the arrival of the signals from A
and B will correspond to its position
relative to the stations. In this instance,
the aircraft’s position will lie along a
hyperbola the focus of which is either
station A or station B (see Figure 7). The
hyperbolae are sometimes called posi-
tion lines.

siston A ©

yos

© statron B

Flg 1: A family of position lines. In the Decca
Navigator system these would correspond to the
in-phase condition at the comparison frequency
whilst, in a pulse system they would be derived
from the relative times of arrival of pulses from
the stations A and B

If station A transmits another pulse,
this time simultaneously with another
station, then another hyperbola can be
derived. The two hyperbolae intersect at
two points and the aircraft's positionis at
one of these intersections.

Itis usually obvious which intersection
is the position of the aircraft as the
intersections are well spaced and there
is little possibility of confusion.
Nevertheless, this ambiguity can be
resolved by adding a fourth station to the
system.

In such a system, Station A would be
termed master and stations B, C and D
slaves.

At this point, the question arises: how
does the aircraft determine from which
transmitting station the pulses were
received? This may be achieved either
by operating each station on a separate
frequency or, instead of radiating simul-
taneously, by transmitting at precisely
defined intervals, varying the number,

length or phase of the radiated pulses to
achieve individual station identification.

In the Gee system the relative arrival
times of the signals were compared
manually using a special oscilloscope;
and the master station was identified by
radiating a second ghost pulse. All
modern systems use fully automatic
techniques.

In the alternative CW system the
stations each radiate a continuous
carrier. If each is radiating in phase on
precisely the same frequency, astanding
wave pattern will be set up between each
pair of stations. By noting in phase
conditions, the navigator will be able te
determine a series of position lines
(known as lanes) and where the in phase
condition does not apply, measure the
phase difference and so determine his
relative position between the position
lines.

Total confusion would reign if all
stationsinsuch achain were onthesame
frequency, however, if each radiatesona
discrete frequency, which bears a
mathematical relationship to the others,
the received frequency can be proces-
sed (eg multiplied or divided) within the
receiver to obtain a common frequency
for comparison.

Loran-C

All Loran-C transmissions are on a
frequency of 100kHz; this enables the
master and slave stations to be sepa-
rated by distances of up to 800 miles so.
the operational range is well in excess of
1000 miles. However, there is a penalty to
pay for achieving this range: powers of
order 4MW are required to feed vertical
aerials typically 1350ft high.

A pulse transmission of such power
could cause considerable interference
on adjacent channels unless the trans-
mitters confined their output to a
specified spectrum. In fact, the transmit-
ters confine 99% of their radiated energy
within the spectrum 90 to 110kHz. This is
achieved by arranging a slow build-up
and decay of the transmitted pulse.

The received signal may be contamin-
ated by sky waves about 30us after the
leading edge of the pulse is received.
This is why more accurate equipment
uses only the first three cycles of the
received pulse.

The master station radiates a group of
nine pulses at a repetition rate of 10t0 25
groups per second. The pulses within
each group are separated by 1000us.
Then there is a delay, in excess of the
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plus (+) carrier wave phase

minus (-} carrier wave phase
'

Master stations

N\
) S
//
//
//
4
Fig 2a Positive and negative carrier wave phases in the Loran-C system B
phase codes

slave stations

negative carrier wave phases

propagation time between the master
and slave stations plus a further 2000us.
Afterthis delay, the first slave transmits a
group of eight pulses at the same
spacing. Still later, the next slave
transmits a similar group.

The transmission of groups of pulses
has the advantage of increasing mean
equipment power output without exces-
sive transmitter power.

Individual chains and stations are
identified by phase coding, whereby the
first cycle of any pulse is positive - or
negative - going. It is possible to identify
each transmission by arranging that
each station emits a unique sequence of
positive and negative pulses.

At the operational frequency of this
system, modern techniques enable the
radio frequency phase to be measured to
an accuracy of about 0.03us. Conse-
quently, the accuracy of a fix is deter-
mined mainly by the angle of cut of the
position lines, and the stability of
propagation of the transmitted signal.
Experience shows thatvariations of up to
about 0.5us may be caused by propaga-
tion instabilities, but this can be partially
compensated by adjusting the relative
timing of master and slave transmis-
sions.

Though it is apparently simpler to
operate all transmitters on the same
frequency, there are other factors that
intervene which more than compensate
for the simplified tuning arrangements.

Onthe LF bands, signals are frequently
very weak and the strength may be as low
as 20dB below the noise within the 20kHz
bandwidth of the receiver. Furthermore,
interfering signals, either pulse or CW,
may be as much as 35dB higher, whilst

Fig 2b Typical phase codes for identifying individual Loran-C stations showing use of positive and

the signal strength of the desired
stations may vary as much as 120dB.

Such selectivity cannot be obtained
from conventional passive filters, so use
is made of slow response servo loops
with long integration times which track
the desired signal. In addition, automatic
notch filters scanthereceiver bandwidth
and are directed to the strongest
interference.

The equipment will acquire a signal
6dB below atmospheric noise and main-
tain tracking down to 20dB below noise.
Oncelocked, the equipmentwillindicate
time differences down to 1/10us on a
digital display.

However, this is not the display that is
presented to the pilot. Instead, it is used
to drive a complete navigation system in
which the parameters of the various
chains are held on adatabase, enablinga
direct display of latitude and longitude.
Furthermore, waypoints may be inserted
into the system and distance and
direction to a selected waypoint
indicated.

In common with other LF and VLF
equipment, the aerial requirements for a
Loran receiver are not severe, for the
only requirement is that the incoming
atmospheric noise substantially
exceeds that generated within the
receiver. This is usually achieved with an
effective aerial height of considerably
less than one metre.

Omega

The Omega system has been estab-
lished by the United States Navy as a
worldwide navigational aid. The system
operates in the very low frequency (VLF)
spectrum on frequencies between 10

and 14kHz (30 to 20km wave length).

The mode of propagation at VLF is
completely different from that at higher
frequencies with the ionosphere and the
earth below acting as a waveguide. The
optimum mode of propagation at Omega
frequencies is known as TM, this is
where the electric field forms a haif loop
between earth and ionosphere. The
extremely long range of the Omega
signals is due to the very low attenuation
of this mode of propagation.

The range is also affected by the
terrain over which the signal passes, the
height of the ionosphere, atmospheric
noise and several other factors.

Evenwhensignals are strong, they may
not be suitable for navigational gui-
dance, as spurious propagation modes
may be excited within the vicinity of the
transmitter. The most significant of
these is TM2 (one and a half loops
between earth and ionosphere), which
interferes with the desired TM moae. For
this reason an Omega signal cannot be
used within 1000km of the transmitting
station in daylight and for
proportionately greater distance at
night.

An interesting property of VLF signals
is that they penetrate sea water to a
considerable depth. The attenuation of
one metre ,of water is approximately
equivalent to 1000km of atmospheric
path (about 4dB). Water attenuates both
signhal and noise by the same amount, so
the signal to noise ratio in water will be
the same as on the surface and the
sensitivity of the receiver will be limited
only by its internally generated noise.
These frequencies can therefore be
used for navigation and communications
in submerged submarines.

Each Omega station radiates four
bursts of signal on different consecutive
frequencies: 10.2kHz; 13.6kHz; 11.33kHz
and 11.05kHz. The length of each burst
varies between 0.9s and 1.2s. This is one
of several ways to identify individual
stations.

Furthermore, at haif-minute intervals,
the carrier frequency currents at all
transmitting stations pass through zero
with a positive slope. This synchronisa-
tion is achieved by the use of four
caesium frequency standards at each
station.

Each transmitter gives an output of
150kW, but as the aerials are electrically
small, the actual radiated powerisonlyin
the region of 7% of this figure.

The phase difference between the
signals from different stations is mea-
sured in the receiver, the propagation
corrections are applied, and the obser-
ver's position derived.

At VLF, noise levels are very high, so
receivers must be extremely selective
for long range reception. Signals are
also strong; at a range of 8000 miles from
the transmitting station, a signal
strength of 30uV/m and a noise level of
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NETWORK 934

United we stand. . .

There are two national groups repre-
senting the interests of 934MHz users;
the 934MHz Club UK (PO Box 424,
Althorne, Chelmsford, Essex) and the
Personal Radio Club of Great Britain (41
Twyford Avenue, Shirley, Southampton
SO15N2Z). Both have their strengths and
weaknesses but together they do a good
job, with the best interests of band users
at heart. Your interests are served by
belonging to one - or both. There are a
number of regional groups, too, often
offering local meetings, PO boxes and
social get-togethers.

One of these which | came across
recently is the Black Diamond Circle of
Castleford in Yorkshire. The black
diamond is in honour of the miners of
Yorkshire, by the way, and membership is
mainly within this county. They started
about a year ago with a 'use it or lose it’
spirit and now have around fifty mem-
bers. They are not a club, more a
friendship circle, and although they do
not have regular meetings they organise
rallies and also meet at other people’'s
rallies. New people receive a welcome
pack, worth several pounds | am told, and
you can have personal QSL cards printed
if required. Membership costs just£1and
it is left to members’' goodwill to pay

extra for the other benefits, which
include a monthly newsletter. If you are
in this part of the country and would like
to join, drop an SAE to Stevie, BDC 01,
who will be delighted to send you details.
Her address is PO Box 4, Normanton,
Yorks WF6 2Y2.

Hiitopping

| picked up this information last month
when | took out my trusty Delta-One fora
rare mobile airing. The occasion was the
Denby Dale mobile rally and on the way
back | thought | would see who | could
work from the top of Holme Moss. In case
youdon't know thisspot, itis the location
of a BBC transmitter and one of the
highest (and bleakest) spots in
Yorkshire. From the car park you can see
for miles - and work even further by
radio!

| know hilltopping — operating mobile
from a hilltop site — is a popular pursuit
but luckily | was the only mobile operator
on 934 there. My CQ calls were answered
by Stevie BDC 01 and also Keith BDC 49
(UK 72) who was 80km away in the
Yorkshire Wolds near Pocklington. (f you
are tired of working the same old people,
why not try operating from your local
mountain top? 1t might be quite rewar-
ding -the only snag is getting the people

who promise they QSL 100 per cent, to
actually do this (hint!).

Commercial spot

Specialist manufacturers of UHF radio
equipment are Down East Microwave
(Box 2310, RR1, Troy, Maine 04987). Their
products are for the American 33cm band
but it's interesting to see what's avail-
able ‘across the pond’. They sell loop
yagi antennas with 33 or 47 elements.
Gain is 18.5 and 20dBi respectively, while
prices are $99 and $140 (or $82and $118as
self-assembly kits). Stacking frames,
power dividers and matched phasing
lines are also available.

Linear power amplifiers are also made
by Down East. 24W out for 1W in, will cost
you $255, while 40W out for up to 10W in,
will set you back $310. The pursuit of
power is therefore not cheap! The low
noise (typically 0.8dB) preamplifier costs
$80 and has 12dB gain, a more realistic
figure than the higher gain (and higher
noise figure) products supplied here.

Sign off

That's all for this month. Even if
summer finished two months ago, try and
get out mobile and send in details of your
favourite hillitop location. Don't forget
the QSL card for our gallery!

MATMOS LTD,

Tel: (0444) 414484/454377

1 Church Street, Cuckfield, West Sussex RH17 5JZ.

COMPUTER APPRECIATION,

30/31 Northgate, Canterbury, Kent CT1 1BL.
Tel: (0227) 470512

VICTOR SPEEDPAK 288. 80288 based speed up card for iBM
PC & most compatibles. Features cache memory and runs6to 7
times faster. £99.80 (carr £3.00)

PANASONIC Model JU-383 3 /2" floppy disc drives. Double
Sided Doubte Density 80 track 1 megabyte capacity
unformatted. Latest low component /3 height design SHUGART
compatible interface using 34way 10C connector Wil intertace
to just about anything. NEW. (We can offer at least 20%

for quantaties of 10 plus} Curvent model. We can
supply boxes of 10 discs for £15.95 plue £1.80 carrisge
£59.60 (cary £3.00)

PLESSY Model T24 V22/V22 bis 1400 Baud MODEM. M
free software diec for IBM or MATMOS PC. C

TRIUMPH ADLER/ROYAL Office Master 2000 DAISY WHEEL PRINTERS,
20 cps, Full IBM & DIABLO 630 COMPATIBILITY, CENTRONICS INTERFACE.

Features include underscore, bold, subscripts, superscripts, underline etc. 132 Column; micro proportional spacing.
Compiete with typewheel & ribbon, manufacturered to highest standards in West Germany by Europe’s largest typewriter
manufacturer & offered elsewhere at over £350.00.

ITT SCRIBE Mt KEYBOARD. le keyboard for above with
numeric keypad. ssnal mlsr'lcs BRAND NEW but untested
£8.98 {(carv. £5.00)

TRANSDATA Mode! 307 ACOUSTIC MODEM. Low cost self
contained modem unit aliowing micro or terminal connection 10
BT hines via telephone handset. V24 interface, up to aud,
originsie/answer modes, etc. BRAND NEW with manual £14.98
{cary £3.00)

FUNTSU Model M2230AS 5 14" WINCHESTER diec drive.
6.66mbyte capacity unformatted. 16/32 sectors, 320 cyhinders.
With STS06 interface. BRAND NEW. £47.80 {carr £3.00]

DRIVETEC MOD#EL 320 capecity 8 14" diec drives. 3.3Mbyte

modern featuring the latest technology & the higest poutbls
data rate over the ordinary phone system. Offers, both V22 & V22
bis compatibility, £200/1400 Baud operation with auto bit rate
recognition, operation on bmh ordinary phone (PSTN) & private
circut (PC), auto cali and auto answer, duplex operation

& of data at 2400

9
Baud in both directions over a single phone line, compact size
(9" x 9" x 21/2"), BT approved & suitable for new
V22bie service. s for IBM PC, MATMOS PC,

high speed ) for BBC MICRO. BRAND NEW.
NEW LOW PRICE. £119.60 (e.n £5.00) £99.50 each for
quantities of 5+

DUPLEX Model 100 green screen 12 high resotution monitor
with composite video input. With tilt & swivel stand BRAND
NEW. £39.50 (casr £8.00)

ITT SCRIBE M WORKSTATION. Monitor sized unit with high
quahity high resolution 12" green screen monitor {separated
video & sync). 5v & 12V cased switchmode power supply
p ating TEXAS 9995 & Z8OH
d support chips, all
BRAND m but with only monitor & power supply garanteed
working Original cost at least £2500

£29.98 {carr £5.00)

drive - same manufacturer & same series as KODAK
6.6Mbyte drive 160 track. No further info at present. BIRAND NEW.
£28.00 {cerr £3.00)

ASTEC SWITCH MODE PSU. 5V @ BA; + 12V @ 0.3A - to a total
65W. Compact cased unit. Ex equipment, tested. £14.60 (casr
£3.00)

HEWLETT PACKARD Model 58307A dual VHF switch. DC to
500mHz 50 Ohm switch for HP-IB £188.00

HEWLETT PACKARD Model 5043 dightal IC

CONTREL Mode! H310 automatic handler. With IEEE mtednce &
print out of test results either pass/fail or full diagnostic
including pin voltages at point of faiure. With full complement of
pin driver cards & complete with substantiat ibrary of mag card
test programs tor 74 senes TTL & other ICs. CONTREL handier
atlows futly automatic testing of 1Cs which are sorted into 2 bins.
Price a second {! fully op:

for maintenance back-up £880.00

£99.50 each for quantities of 5+ )

HEWLETT PACKARD Model 26C pocket calculator with
graphics £100.00

CASIO Model
£80.00

with &

£119.50 (£6.50 carr)

ICOM micro 2E 2 metre transceiver with canying case
£180.00

TR ELECTRONICS Model 9810 programmable power supply
£150.00

ny TELEX MACHINE. With 32k memory, screen
with slow scrolling etc
£380.00

HEWLETT PACKARD MODEL 5501A LASER TRANSOUCER.
plezosiectric tuning for precies control of wavelength
MMWM

VICKERS INSTRUMENTS MODEL M17 METALLURGICAL
meon with bmocularlmncroguphnc head and all
y ith 4 f &
interference contrast £1280.00
KARTOS MS30 DOUBLE BEAM MASS SPECTROMETER
Approximately 8 years old with negative ton capability & fast
atom bombardment (FAB). With gas & direct introduction
sample probes & with gas chromatograph inlet system Output
spectra are avallable directly via a HEWLETT PACKARD
storage display & a UV recorder. An on-line DATA GENERAL
DS600 computer system, which includes a graphics printer &
two TEKTRONIX 4014 terminals, analyses output.
pos

LUMONMICS SYSTEIM 2000 RUBY LASER with D-switch &
frequency doubler. 0.3 Joule per pulse, 6 ppm
£3800.00

PLEASE NOTE

* VAT &carriage (also + VAT) must be added to all
prices

* VISA & ACCESS orders welcome
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ICOM have a winning line-up for fixed, portable and
mobile operations. The deluxe “75" series of trans-
ceivers offers a new standard of excellence from VHF
to UHF communications. Each compact all mode unit
delivers maximum performance, reliability and ease
of operation.

The “75" series transceivers feature 99 tunable
memories, twin VFO's, pass band tuning, |.F. notch,
noise blanker and CW break-in. The scanning modes
include memory scan, mode scan, programmable scan
and frequency skip.

These transceivers can be used in a variety of ways, for
propagation experiments, satellite communications,
moonbounce, D’xing or straight rag chewing contacts.
When high speed digital systems such as PACKET or
AMTOR data communications are used then the ICOM
DDS system provides a lock-up time of just Smsec.

2 Meters

ICOM’s 25 watt IC-275E is a superb transceiver for
contest operating and for general DX working. This
prestige 144MHz multimode is also available as a

icom (UK) Ltd.

IC-275H 100 watt version, which requires an external
AC supply.

70cms

Enjoy 430MHz operation with the 25 watt IC-475E, or
go high power using the IC-475H. An optional CT-16
Satellite Interface Unitis available for combining ICOM
“75" transceivers for easy tuning.

6 Meters/10 Meters

The 10 watt 1IC-575 covers 28-30MHz and 50-54MHz
and includes the AC supply. Join in with the recent
openings to the U.S.A. with this superb transceiver.
Also to be released soon is the IC-575H 50/100 watt
high power version, which will operate with an external
AC supply.

With the introduction of the “75” series you now have
all the technical quality you'll need to enjoy VHF and
UHF communications. For more detailed information
on these transceivers contact your local ICOM dealer
of ICOM (UK) Ltd.

Dept REW, Sea Street, Herne Bay, Kent CT6 8LD. Tel: 0227 363859. 24 Hour.
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Countonus!

NEW IC-2GE/4GE
FM Handportables

Features:

® Rugged and compact

e High Power option

® Power saver circuit

® 20 memories

® Scanning

e Compatible with ICOM accessories

2 L9

The laiest range of handportables from ICOM fulfill
the most important criteria for a handheld transceiver.
They are small, rugged and easy to operate.

The 3 watt RF output is a compromise on battery life
against power output, but for those who require extra
punch, these sets can deliver 6/7 watts when used with
the BP7 or external 13.8v DC. On receive, the power
saver circuit reduces current drain automatically but
can be overridden for packet operation.

The 20 memory channels can store all your favourite
simplex and repeater frequencies, and with the prog-
rammed scan and memory scan functions there is no
need to manually search for activity. The IC-2GE/4GE
utilise most existing ICOM handheld accessories plus
a new line of carrying cases. If you are expecting to be
outdoors this summer or looking for your first hand-
portable transceiver, the ICOM “G” series will take a
lot of beating.

Shortly to be released

is the IC-12GE
23cm portable
equally as
exceptional as
the IC-2GE
and IC-4GE.

<4 Actval Size >

Helpline: Telephone us free-of-charge on 0800 521145, Mon-Fri 09.00-13.00 and 14.00-17.30. This service Is strictly for obtaining information
about or ordering lcom equipment. We regret this cannot be used by dealers or for repair enquiries and parts orders, thank you.

Datapost: Despatch on same day whenever possible. ’ = e
Access & Barclaycard: Telephone orders taken by our mail order dept. instant credit & interest-free H.P. ———

orid Radio History
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Ray Marston looks at electrical/electronic power control principles and
devices in the first part of a mini-series on power control circuits

An electrical or electronic power
control circuit can be defined as any
circuit that is used to control the
distribution or the levels of ac or dc
power sources. Such circuits can be
used to control (either manually or
automatically) the brilliance of lamps,
the speed of motors, the temperature of
heating devices (such as electric fires or
radiators), or the loudness of audio
signals, etc. They can also be used to
manually switch power to these or other
devices, or to switch power automa-
tically when parameters such as temper-
ature or light intensity etc, go beyond
pre-set limits.

A variety of devices can be used in
power control applications. These range
from simple switches and electro-
mechanical devices such as relays and
solenoids, which can be used as low-
speed power switches, to solid-state
devices such as transistors, FETs, CMOS
multiplexers, SCRs or TRIACs, or power
ICs, which can be used as high-speed
power switches or magnitude control-
lers. In this new mini-series we will show
a wide variety of practical power control
circuits. We start this month by describ-
ing basic electronic power control
principles, and looking at some electro-
mechanical power control devices.

Power switching circuits

All electric power control circuits can
be fitted into two distinct categories:
power switching circuits (such as a lamp
on/off switch), or power level control
circuits (suchas alamp dimmer). Figure 1
shows examples of three basic types of
power switching circuit, and Figures 2to
5 illustrate the operating principles of
four different types of power level
control circuit.

The three basic types of power
switching circuit are the simple on/off
controller (Figure 1a), which is used to
switch power to a single load; the power
distributor (Figure 1b), which is used to
switch power to one or other of anumber
of alternative loads; and the power
selector (Figure 1c), which is used to
feed one or other of a number of
alternative power sources to a single
load.

Notein Figure 1that power switching is
shown conducted via ordinary mechani-
cal switches, but that in practice these
can easily be replaced by sets of relay
contacts or by any of a variety of types of
solid-state switch.

dc power contro!

Figure 2 shows the basic circuit of a
simple dc power level controller, in
which a variable 0 to 12 volts is available
on RV1 slider and is fed to the load via a
current-boosting voltage follower buffer

Power source
0

81

ov

a) On/off controller

Power source
0O

b) Power distribution

Power source

ov

c)Power selector

Fig 1: Three basic types of power switching circuit

stage. Note that this type of circuit is not
very efficient, since all unwanted power
is ‘lost’ across the buffer stage. Suppose,
for example, that the load is fed with 1
volt and draws 1 amp, thus consuming 1
watt. Under this condition 11 volts are
lost across the buffer, which passes the
full 1 amp of load current and thus
consumes 11 watts of power, so the
circuit operates with an overall effi-
ciency of only 8.33%. )

Figure 3shows an alternative type of dc
power controller, which operates with a
typical efficiency of about 95%. In this
case power is fed to the load via a high-

‘speed, solid-state power switch, which is

activated via a square-wave generator
with a variable mark-space (M/S) ratio or
duty cycle. For explanatory purposes,
assume that the duty cycle is fully

DC Power source

o+12v

RV1

o

Fig 2: Simple dc power level controller

DC Power source

O +12V

o—
RV1
iabl
rvn;:.:.::tio - Solid -state
generator - switch

*\J-wn----m:v

Do

Fig 3: Switched-mode dc power level controller

variable from 5% to 95% via RV1, and that
the solid-state switch is 100% efficient. In
this case the circuit operates as follows.

When the solid-state switch is open, zero
volts are generated across the load, and
when it is closed the full 12 volts supply
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Fig 6: Some basic switch configurations

line voltage is generated across the load.
When the switch is activated via the
variable M/S-ratio generator, the mean
voltage of the load (integrated over one
duty cycle) is proportional to the duty
cycle of the generator.

Thus, if the generator is operated with
a 50% duty cycle (ie with a 1:1 M/S-ratio,
or equal on and off times), the mean load
voltage equals 50% of the 12V supply
value, or 6 volts. Similarly, if the duty
cycle is 5%, the mean load voltage is
600mV, and if the duty cycle is 95%, the
mean load voltage is 11.4 volts. Since
power consumption is proportional to
the square of the mean supply voltage, it
can be seen that this circuit enables the
load power to be varied from 0.25% to
90.25% of maximum via RV1.

In practice, a peak of only 200mV or so
is usually ‘lost’ across the solid-state
power switch, so this circuit operates
with a typical efficiency of about 95% at
all times. This type of circuit is widely
used in dc lamp-brilliance and motor-
speed control applications.

ac power control

Figures 4and 5show two differentways
of adapting the above switched-mode
variable-duty-cycle power control tech-

"nique for use in ac applications. The

Figure 4 circuit uses a so-called ‘phase-
triggered’ switching technique that is
widely used for controlling the ac power
feed to filament lamps etc, which have
moderately long thermal time constants,
and to electric power drills and motors,
which have high mechanical inertia. The
Figure 5 circuit uses a ‘burst-fire’
technique that is widely used for con-
trolling electric fires etc, which consume
high current and have very long thermal
time constants.

In Figure 4, power is fed to the load via
a fast-acting, self-latching, solid-state
power switch (such as a TRIAC). This can
be triggered and self-latched (via a
variable phase-delay network and a
trigger pulse generator) at any point
during each power half-cycle, but which
automatically unlatches again at the end
of each half-cycle as the ac voltage falls
momentarily to zero. The diagram shows
the resulting voltage waveforms that can
be generated across the load.

Thus, if the power switch is triggered
shortly after the start of each half-cycle
(with near zero phase delay), the mean
load voltage will nearly equal the full
supply voltage, and the load will thus
consume near maximum power. If the
switch istriggered half way through each
half-cycle (with 90 degrees phase delay),
the mean load voltage will equal half the
supply voltage, and the load will thus
consume one quarter of maximum
power. Finally, if the switch is triggered
near the end of each half-cycle (with
near 180 degrees phase delay), the mean
load voltage will be near zero, and the
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load will consume minimal power.

The Figure 4 phase-triggered power
control technique is highly efficient
(typically better than 95%), enables the
load power to be fully varied over a wide
range, and, since switching occurs atthe
power line frequency, enables lamp
brilliance to be varied with no sign of
flicker. Its main disadvantage is that,
since power may be switched abruptly
from zero to high peak value (particularly
at about 90 degrees delay), the resulting
high current surges can generate sub-
stantial RF| (radio frequency interfer-
ence). Therefore, this type of circuit is
not suitable for feeding high-current
loads such as electric fires etc.

Burst-fire control

High-current loads such as electric
fires can be efficiently power-controtied
without generating significant RF! by
using the Figure 5 burst-fire technique.
With this, power bursts of a number of
complete half-cycies are fed to the ioad
at regular line-frequency-related inter-
vals. Thus, if bursts are repeated at 8-
cycle intervals, the mean load voltage
will equal the full supply line value if the
bursts are of 8-cycle duration, or half
voltage (equals quarter power) at4-cycle
duration, or Vieth voltage (equals Vzseth
power) at one half-cycle duration etc.

The burst-fire technique generates
nearzero RF| because power is switched
to the load only very near the startof line
half-cycles, when the instantaneous line
voltage (and thus the load current) is
very low. This is achieved by using a line-
driven, zero-crossing detector, which is
gated via a variable M/S-ratio generator
and gives an output only when it is gated
on and the instantaneous line voltage is
below 7 volts or so. The detector output is
used to trigger the self-latching solid-
state power switch (TRIAC) that is used
to switch power to the load. Note that the
M/S-ratio generator is powered from a
12V dc supply derived from the ac power
line via DI-RI and ZDI-C1.

The burst-fire or ‘integral cycle’ power
control technique is highly efficient, but
enables the load's power consumption to
be varied only in a number of discrete
half-cycle steps. When driving electric
heaters, however, this last-mentioned
factor is of little importance, and the
system can easily be used to give
precise, automatic, room-temperature
control with the aid of suitabie tempera-
ture-sensing thermistors or thermostats
etc.

Electric switch basics

The simplest type of power control
device is the ordinary electric switch,
which comes in a variety of basic
versions, as shown in Figure 6. The
simplest switch is the push-button type,
in which a spring-loaded conductor can
be moved so that it does or doesn't
bridge (short) a pair of fixed contacts.

These switches come in either normally-
open (no) form (Figure 6a), in which the
button is pressed to short the contacts,
or in normally-closed (nc) form (Figure
6b), in which the button is pressed to
open them.

The most widely used switch is the
moving arm type, which is shown in its
simplest form in Figure 6c. This com-
prises a spring-loaded (biased) move-
able metal arm or ‘pole’ that has
permanent contact with termina! ‘A’ but
either has or hasn't got contact with
terminal ‘B’, thus giving a simple on/off
switching action between these termi-
nals. This type of switch is known as a

e oiator Switch contacts

fron .

ro Pivot
armature

or lever A—papnn.

[

v

—_—
fron
core

(5 Coil

Fig 7: Basic design of standard electromagne-

single-poie single-throw, or SPST, tic relay
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120R ) Relay 120R
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Fig 8: Alternative ways of representing a 12V 120R re/a}'/ coil

—”

Normally closed ( n.c)

o—-—o/A—O

Normally open (n.o.)

Change over (c.o)

Fig 9: Three basic types of contact arrangement

switch. Figure 6d shows how two of these
switches can be mounted in a single
case, with their poles ‘ganged’ together
so that they move in unison, to make a
double-pole single-throw, or DPST,
switch.

Figure 6e shows a switch in which the
pole can be ‘thrown’ so that it connects
terminal ‘A’ to either terminal 'BA’ or
‘BB’, thus enabling the ‘A’ terminal to be
coupled in either of two directions or
‘ways’. This type of switch is generally
known as a single-pole double-throw
(SPDT) switch.

Figure 6f shows a ganged double-pole
or DPDT version of the above switch.
Note that these muliti-way switches can
be used in either simple on/off or multi-

way power distribution/selection appli-
cations.

Figure 6g shows a switch in which the
‘A’ pin can be coupied to any one of four "
different terminais, thus giving a ‘1-pole,
4-way’ action. Finaily, Figure 6h shows a
ganged 2-pole version of the same
switch. In practice, switches can easily
be designed to give virtually any desired
number of poles and ‘ways'.

Two other widely used types of electric
switch are the pressure-pad type, which
takes the form of a thin pad that can
easily be hidden under a carpet or mat
and activated by body weight, and the
microswitch. The latter usually takes the
form of a biased switch that can be
activated via slight pressure on a button
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Fig 11: Self-latching relay switch

or lever on its side, thus enabling the
switch to be activated by the action of
opening or closing a door or window or
moving a piece of machinery etc.

Electro-mechanical relay basics

The conventional electro-magnetic
relay is really an electrically operated
switch, and is thus a very useful power-
control device. Figure 7 illustrates its
operating principle. Here, a multi-turn
coil of wire is wound on an iron core, to
form an electromagnet that (like a
solenoid) can be used to move an iron
lever or armature which in turn can be
used to close or open one or more sets of
switch contacts. Thus, the operating coil
and the switch contacts are electrically
fully isolated from one another, and can

be shown as separate elements in circuit
diagrams.

The main parameters of the relay coil
are its operating voltage and resistance
values. Figure 8 shows alternative ways
of representing a 12V, 120Q coil; the
symbol of Figure 8cis the easiest to draw,
and carries all vital information. Practical
relays may have coils designed to
operate from a mere few volts dc, or at
the fall ac power line voltage etc.

There are three possible basic types of
relay contact arrangement, these being
normally closed (nc), normally open (no),
and change-over (co), as shown in Figure
9. Practical relays often carry more than
one set of contacts, with all sets ganged;
thus, the term ‘dpco’ simply means that
the relay carries two sets of change-over
contacts. Actual contacts may have
electrical rating up to several hundred
volits, and up to tens of amps.

Relay configurations

Figures 10to 13show useful basic ways
of using ordinary relays. In Figure 10, the
relay is wired in the basic non-latching
mode, in which push-button switch S1is
wired in series with the relay coil and its
supply rails, and the relay closes only
when S1 is closed.

Figure 11 shows how to modify the
above circuit to give self-latching opera-
tion. Here, normally open (no) relay
contacts RLA/1 are wired in paraliel with
activating switch S1. RLA is thus
normally off, but turns on as soonas S1is
closed, causing contacts RLA/1 to close
and lock RLA into the on state even if S1
is then re-opened. Once the relay has
locked on it can be turned off again by
briefly breaking the supply connections
to the relay coil.

Note inthese two circuits thatthe relay
can be operated in the AND mode by
wiring several activating switches in
series, so that the relay turns on only
when all switches are closed, or can be
operated in the OR mode by wiring
several activating switchesin parallel, so
that the relay turns on when any of these
switches are closed. Figure 12 shows
how this can be used to implement a
simple burglar alarm, in which the relay
turns on and self-latches (via RLA/1) and
activates an alarm bell (via RLA/2) when
any of the S1 to S3 'switches’ are briefly
closed (by opening a door or window or
treading on a mat etc). The alarm can be
enabled or turned off via key switch S4.

In practice a relay coil can often be
activated via only a few volts and
milliamps, thus enabling it to be turned
on and off via simple transistor (or IC)
circuitry if desired, as shown in the
example of Figure 13. Note here that if
the coil needs an activating current of
100mA, this can be obtained via an S1
current of less than 4dmA. Also note that
relay coils are highly inductive and can
generate large back-emfs (hundreds of
volts) when their coil currents are
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Fig 12: Simple burglar alarm
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Fig 13: Transistor driven relay with two-diode
coil damper
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suddenly broken. These voltages can
easily damage electronic drivers thatare
connected to the coil. Thisdanger can be
overcome by connecting protective
‘damping’ diodes D1 and D2to the coil as
shown. D1 prevents the RLA-Q1 junction
from swinging more than 600mV above
the positive supply rail value, and D2
stops it from swinging more than 600mV
below the zero-volt rail value.

Reed relay basics

A second type of electro-mechanical
relay is the ‘reed’ type, which consists of
a springy pair of opposite-polarity
magnetic reeds with gold- or silver-
plated contacts, sealed into a gas-filled
glass tube as shown in Figure 14. The
opposing magnetic fields of the reeds
normally hold their contacts apart, so
they act as an no switch. However, these
fields can easily be cancelled or
reversed (so that the switch closes) by
placing the reeds within an externally-
generated magnetic field. This can be
derived from either an electric coil
surrounding the glass tube, as in Figure
15, or by a permanent magnet that is
placed within a few millimetres of the
tube, as shown in Figure 16.

Practical reed relays are available in
both no and co versions, and their

Reed relay ~N Hinge

Permanent N

LR

’ Door or window l

Door/window Door /window

frame frame

Fig 17: Method of using a reed relay/magnet combination to give burglar protection to a door or
window

contacts can normally handle maximum
currents of only a few hundred mA. Coil-
driven types can be used in exactly the
same way as conventional relays, but
typically have a drive-current sensitivity
ten times greater than that of a standard
relay.

A major advantage of the reed relay is
that it can be ‘remote activated' at a
range of several millimetres via an
external magnet, thus enabling it to be
used in many home-security applica-
tions; Figure 17 illustrates the basic

principle. Here, the reed relay is embed-
ded in the frame of adoor or window, and
the activating magnet is embedded
adjacent to it in the actual door/window,
so that the relay changes state whenever
the door/window is opened or closed.
Several of these relays can be inter-
connected and used to activate a
suitable alarm circuit, if desired.

In next month's edition of Data File we
will continue the Power Control theme
by looking at a variety of electronic
power control devices and principles.

memory extension cards.
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Compiled by Keith Hamer and Garry Smith

Halian private stations

Simon Hamer of New Radnor reports
an excellent Sporadic-E opening on the
15th with an Italian private station on test
card on channel 1A with ‘'TELE UNO’
identification. As we mentioned in last
month’s Service Information, the station
also relays Canale 5 programmes dis-
playing an on-screen logointhe formofa
number 5 with a small rectangle or crown
above.

On the 19th, Ray Davies of Happis-
burgh in Norfolk saw a ‘'TELE RADIO’
caption on channel E2 but the signal was
too weak to decipher the other words
below. Chris Howles (Lichfield) saw a
similar caption on the 23rd.

Another private station seen by several
enthusiasts is called ‘TELEMARKET', it
broadcasts using a special channel just
below E2, presumably to prevent the
sound carrier from causing interference
to channel 1A vision at 53.75MHz. The on-
screen identification is difficult to read
but at times ‘Super Channel’ is relayed
with ‘SUPER' in the top left-hand corner
of the screen.

There may be yet another new private
transmitter this season on channel 1A.
On May 15th at 1351, Arthur Owennoted a
programme carrying a 1 logo in the top
right-hand corner co-channel with
another ltalian signal.

Reception reports

On May 19th at 1527, Bob Brooks of
South Wirral noted a mystery black bar
with identification on E3. It sounds like
Norway showing the ‘BRUDD MED
STUDIO® (break in transmitter link)
caption.

On the 26th, Kevin Jackson noticed the
Austrian 'ORF FS1' PM5544 on channel
E2. At the moment there is no logical
explanation, unless it had been switched
through to a West German or Swiss
transmitter by mistake. ORF was seen on
E2 many years ago in East Anglia but the
mystery was never solved.

Tony Mancini of Belpar (near Derby)
resolved Icelandic programmes on E4 at
2130 on May 19th. Signals faded at 2150
but shortly after 2200 a ‘weak but rolling’
picture was resolved just below E4. It
sounds like Canadian or American DX on
channe! A3, especially with the loss of
frame sync. A mystery test card with
‘shapes’ in each corner came up briefly
out of the noise on channel E4 at 0645
BST on the 24th. There was Arabic script
across the centre and the transmission
came from the south-east.

Perhaps not too much of a ‘mystery,
Andy Webster of Billinge, near Wigan,
watched a concert via Russian TV on
channel R1 on May 27th foliowed by

closedown at 0020 (0320 Moscow time).
This was possibly a regional opt-out
because the main TSS network was seen
to close at 2130 BST with a rather abrupt
showing of the clock (two seconds of it)
before the transmitter was switched off.

Record-breaking DX

During the preparation of this column
inthe early part of June, some incredible
DX reception occurred on the 6th and
7th, which we feel must represent an
important milestone in DX-TV reception
history. Between 2245 and 0200 during
the reception of Iceland, channels A2,
A3, A4 and A5 (77.25MHz) became active
with signals from Canada and the United
States of America. The A4 signal was the
strongest and identified as CJCN-TV,
Grand Falls, Newfoundland. On A3 the
WTKR-TV callsign (CBS Norfolk, Virgi-
nia) was heard while, on the amateur
bands, signals from Trinidad were moni-
tored.

The excitement continued the follow-
ing day with Band 11l Sporadic-E recep-
tion from Algeria (E5and E7), Tunisia (E6)
and Libya (E6). The latter two countries
were showing the test card at the time.
The Algerian reception lasted some 90
minutes at high strength. More details
next time.

Danish locals

The 100-104MHz portion of the FM
radio band will no longer be reserved for
tocal radio in Denmark. All the existing
local stations remain low-powered even
though the whole of the FM spectrum
(87.5-108MHz) is in use. Over 300 radio
stations are on the air in Denmark
catering for a wide variety of tastes.
Some play pop and rock: ‘Radio Jazz' in
the heart of Copenhagen plays jazz from
2200-0100 daily. Some stations discuss
left-wing political issues while others
concentrate on religious broadcasting.

Nationwide movie channel

The Minister of Culture (who is also in
charge of the Danish P&T/PTT) has
suggested that a nationwide movie
channel may be introduced, financed by
revenue from decoders. The existing DR
network might be transferred to UHF to
make way for the movie-channel at VHF,
or it may use the TV-2 transmitters after
TV-2 programmes have ended. This latter
optionisthe most likely. As the P&T owns
the masts and buildings, etc, they may
also be used to carry other transmissions
such as those from car telephones.

TV in Finland
Miika Keipi of Finland has described
the TV set-upin his country. Programmes

are broadcast via two main networks
(TV1 and TV2) with contributions from
two companies. The state-owned station,
Yieisradio (YLE), actually owns the
channels and rents air time to a
commercial company called MTV. These
initials stand for ‘Manios TV' - the word
‘manios’ means both advertisement and
commercial. MTV would eventually like
to run their own independent network,
but at the moment this is not allowed.

The test pattern radiated by YLE is the
FuBK with the appropriate network
identification across the centre, for
example, 'YLE TV1' for the first network,
Systems B (VHF) and G (UHF) are used
with PAL colour.

As in most countries, most of the first
network transmissions are at VHF in
Bands | and Il while the second network
operates at UHF. There are a few
exceptions:

Espoo and Turku have TV2transmitters
in Band l11. Until the mid-seventies there
was a TV2 outlet on channel E2 (Band 1)
which could be received in the UK via
Sporadic-E propagation. There was also
a TV1 transmitter using this channel but
it eventuaily closed. The only outlets
currently using Band | channels are
Tervola E3, Vuokatti E4 and Ruka E4.

A third network (partly owned by YLE,
MTV and a few other large companies)
operates from transmitters which are
located in the south of the country. The
TV3 network carries commercials and
many of the programmes are imported.

Soon a fourth network is to be
implemented and the first outlet will
commence broadcasting in December
1988 from the Espoo transmitter. The
proposed network should be complete
by 1992. The programming will be a
mixture of Swedish broadcasts
extracted from their first and 2nd
networks. The aim is to provide a
Swedish language service in the biling-
ual areas of Finland. This will provide a
similar arrangement to that already in
operation in Stockholm, where there is a
high-power transmitter radiating Finnish
programmes for the benefit of the large
number of Finns living there.

Details of some of the channel listings
for the proposed fourth network have
already been released and the transmit-
ters will be co-sited with the other
networks. Channel and location details
of the TV3 and TV4 networks are in table
1. :

Service information

United Kingdom: The Government has
revealed some results from a study into
the feasibility of additional terrestrial TV
services in the UK. The study is the result
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of the combined efforts of the IBA, BBC,
Home Office and DTI. Lord Young, the
Trade and Industry Secretary, claimed
that any new service would not use the
old VHF Bands | and 1!l because of
serious mutual interference with mobile
radio services, but a fifth channel could
be accommodated at UHF for up to 70%
of the population and could be on the air
after 1992.

The one certainty about using UHF
bands is that it will not be possible to
have another national service to provide
the same coverage as the presentfour.In
many areas it is already difficult trying to
squeeze in small relays to extend
existing coverage. Channels 35, 36, 37
and 38 seem the likely choice for a fifth
service, despite the fact that many video
recorders and home computers will have
to have their modulators retuned to
avoid interference!

Could channels 35, 36, 37 and 38 be
used? Channel 38 has traditionally been
used for radio astronomy because it is
unique in the UHF bands and is a ‘quiet’
channel, allowing radio astronomers to
listen to signals from the stars without
interference from man-made sources. It
is unlikely that this channel would be
assigned to a fifth network.

For many years the other channels
have been used for airport radar sys-
tems. However, these radar systems
have already vacated channel 35 and are
expected to stop using 37 in the near
future. Channel 36 will continue to be
used, so that leaves 35 and 37 to provide a
limited UK coverage. Unfortunately, it is
up to the Government, not the broadcas-
ters, to consider how best to use the
different parts of the radio frequency
spectrum.

Yugoslavia: Late evening transmissions
called ‘Program Plus' continue to be
broadcast by JRT Zagreb. Many of the
programmes are familiar to British
viewers and include a selection of
comedy classics (with subtitles) such as
The Benny Hill Show and Only Fools and
Horses.

Hungary: Since February 20th this year,
three regional TV services have been
broadcasting each Monday between
2000 and 2100 via MTV-2 transmitters
(note that MTV-1 and MTV-2 do not
transmit on Mondays). The testcard used
is the EBU bar and PM5544 without
identification. The new services are as
follows.

TV PéCS - via Pecs R32, Kabhegy R22

and the Benelux DX Club (Netherlands).

An active day

May 26th was an extremely active day
for most DXers. At 0934, Kevin Jackson
saw two Italian stations fighting on
channel 1A, Yugoslavian signals followed
with programmes from Béograd on E3
and Zagrebon E4. At 1153 aprivate Italian
station called ‘TELEMARKET was
resolved just below E2 and ‘TELE-UNO’
on channel |A with '5' logo a little later at
1213. Russian colour bars were seen on
channel R1 at 1227, eventually changing
to the UEIT test card.

DX-TV log for May

This month we are featuring details of
reception noted by Garry Smith at his
location in Derby.
01/05/88: TVP (Poland) on channel R1
with ‘Przerwa’ (Interlude) caption.
02/05/88: CST (Czechoslovakia) on chan-
ne! R2 displaying the ‘RS-KH' EZO test
card received via Meteor-Shower
propagation.
04/05/88: SVT-1 (Sweden) on E2 showing
the '‘KANAL 1 SVERIGE' PM5534 test
pattern; RAI (ltaly) programme received
on channel A via Sporadic-E.
06/05/88: Sporadic-E from 1755 with TVR

(Romania) R2, TSS (Russia) R1 and R3,
RAI (Italy) 1A and 1B; TVE-1 (Spain) E2, E3
and E4.

07/05/88: RAI |A, West Germany E2; TVE-
1 E2, E3 and E4; TSS on channel R1
radiating the UEIT test card; TDF
(France) on channel L2; unidentified
signals on R2. All reception was via
Sporadic-E.

10/05/88: SVT-1 E3 'KANAL 1 SVERIGE'’
PM5534.

11/05/88: TSS R1 UEIT test card; TVP R1
PM5544; NDR-1 (West Germany) E4
showing the FuBK test card with adigital
clock; DR (Denmark) on channels E3 and
E4 with the PM5534; CST on R1 with the
EZO test card; SVT-1 on E3 and E4 with
‘KANAL 1 SVERIGE' PM5534.

12/05/88: CST on R1 showing the EZO
test card; TVP on R1 broadcasting the
PM5544.

15/05/88: ‘TELE UNO' on channel IA;
TVE-1E2, E3and E4; TVR R2 and R3; TSS
R1, R2 and R3; unidentified signals on
Band |l channels R3, R4 and R5.
16/05/88: DR on channel E10; NED-1 E6
and E7; many NED-1, NED-2 and NED-3
stations at UHF, received via enhanced
tropospheric conditions.

17/05/88: CST on R1 with the EZO test
card. The following were received via

Transmitter Location
(Finnish/Swedish name)
ESPOO/ESBO: TV3 Ch24
Tv4 Ch35
| TAMMISAARJ/EKENAS: TV3 Chss
Tva& Ch23
TURKU/AABO: TVv3 Ch54
TV4 Ch 57
LOVISA/LOVISA: TV3 Ch55
Tv4 Ch26
TAMPERE/TAMMERFORS: TV3 Chs9
JYVASKYLA: TV3 Ch3s
LAHTI/LAHTIS: Tv3 Ch51

There are no TV4 details available for ihe latter three transmitters

600/1000kW (100kW at present - operational)
600/1000kW (proposed)

100kW (not yet in service — commences with Tv4)
100kW (proposed)

1000kW (on low-power at present)
1000kW (proposed)

100kW (not yet in service - commences with TV4)
100kW (proposed)

1000kW (operational)
500kW (operational)

Enters service during summer 1988

Table 1 Channel location details of the TV3 Network

and Szekszard R30. Transmitter Riga TV CT1 CT2 Transmitter RigaTV  CT-{ CT-2
TV SZEGED - via Szentes R23, Komadi | Riga .R3 R10 R7  Rezekne R10 Re7 R6
R32 and Csavoly R7 (V). Valmiera R33 R21 R11 Preilos R4 R2
TV BUDAPEST - via Szechenyi-hegyi Ventspili RS R9 R12  Stucka R1
R24. Liepaja RS R12 R35 Kandava R12
See Table 2 for the transmitters R33 R21 Sabile R8 RS R11
operating in Latvia. Dagavpili R7 R10 R40 Roja R8
This month’s Service Information was Cesvaine R8 RS R41 Koika R8
kindly supplied by Gésta van der Linden Kuldiga R6 R1 R4 Kraslatva R4
(Rotterdam, Netherlands), Michael Sum-
mers Larsen (Copenhagen, Denmark) Table 2 Transmitters operating in Latvia
=
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tropospheric conditions; DR E7; NED-1,
NED-2 and NED-3 on UHF channels, plus
transmissions from many WDR-3 outlets.
19/05/88: SVT-1 on channels E2 and E3
radiating the PM5534 test card; TSS on R1
and R2; TVR R2; JRT (Yugoslavia) on E3.
All reception via Sporadic-E.

20/05/88: TSS on channel R2 with the
UEIT test card.

21/05/88: TVE-1 E2 and E3 with a pop
music programme at approximately 1530.
22/05/88: RAl on channel IA; Canal Plus
(France) on L2; TSS R1 and R2.
23/05/88: TSS R1, R2and R3with the UEIT
test card (LRRTPC identification noted
on channel R2); RAI |A.

24/05/88: TSS on R1 noted using the old
monochrome ‘0249’ test card co-channel
with colour bars, the UEIT test pattern
and the CST EZO test card; NRK
(Norway) on channel E2 from the Melhus
transmitter; CST on R2 with the EZO test
card.

26/05/88: EPT (Greece) on E3 radiating
the PM5534 test card; JRTE3and E4; TSS
R1 and R2; RAI IA; NRK E2 (Steigen);
SVT-1 E2 and E3; a Sporadic-E opening
during the evening with TSS on R1, R2
and R3; TVE-1 E2 and E3 after 2300.
27/05/88: PM5534 on channel E3 from the
south-east at 0745; CST on R1 and R2
showing the EZO test card; TSS R1 and

R2; RAI 1A; TVR R3 at 1745 with colour
bars and the FuBK test card - also TVR
sound on channel RS5! Unidentified
signal on channel R4 at 1805.

Over-exposed

On the 26th, at 0745 on channel E3 the
Greek PM5534 was present, with the
initials ‘EPT’ at the top. It was complete
with a video fault at the transmitter,
making it appear over-exposed or
bleached! The fault was corrected, but
only when the signal strength had
reduced. At 0835 the ‘EPT logo was
shown followed by a flag during the
station opening sequence. A cartoon
followed.

On the 28th, on channel E3, a musical
programme with Greek subtitles was
seen at Derby accompanied by the
Rumanian FuBK test card on R2. Unfortu-
nately, the suspected Greek reception
faded, thus preventing definite iden-
tification. Sightings of programmes with
Greek subtitles have also been reported
by other DXers.

Canal Plus sightings

It seems that the French ‘Canal Plus’
network in Band | has expanded with at
leasttwo new high-power outlets coming
into service. During the 1986 season,

Canal Plus was often received on
channel L3 (just above R2) from the south
during Spanish openings; presumably
from the Carcassonne outlet.

Already this season the remaining two
French Band | allocations, channels L2
(slightly above E3) and L4 (above E4)
have been evident, particularly during
openings to the south-east. We assume
that the proposed Bastia channel L2
transmitter and Ajaccio L4 outlet have
now entered service, or have increased
their power. Both transmitters are
located in Corsica which would explain
why they often accompany ltalian
signals.

Vision and sound are encrypted which
means that the picture verticals appear
ragged with almost inaudible sound. The
sound carrier is situated 6.5MHz (AM)
below the vision frequency for Canal
Plus transmissions in Band | and it can
produce confusing carriers when
encrypted. For instance, the L2 sound
carrier is on 49.25MHz and when
received during such transmissions it
resembles cordless telephone interfer-
ence over channel R1. The vision signal
is very easy to recognise as it appears in
the negative because of the inverted
video modulation used for the French
system.

mcoor-k>=>»0

Carbon Film resistors VaW 5% E24 series 0.51R t0 10MO............c.ccocoieeinviiiniicens 1p
100 off per value - 75p, even hundreds per value totalling 1000 ......
Metal Film resistors YW 10R to 1MO 5% E12 series — 2p, 1% E24 series.
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Miniature polyester capacitors 250V working for vertical mounting

.01, .015, .022, .033, .047, .068-4p. 0.1-5p. 0.15, 0.22-6p. 0.33, 0.47-8p
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741 Op Amp - 20p. 555 Timer ..22p
C cmos 4001 —20p. 4011 - 22p. 4017 40p
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WERAATEN AR TR UNED cxeereremomesnncrroerenm oo 5p
T 1 22116, 22/25,22/50, 47/16, 47/25, 47/50 6p
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L.E.D's3mm. & 5m.m. Red, Green, Yellow-10p. Grommets 3mm - 2p,5mm ......... 2p
Red. flashing L.E.D.'s require 5V supply only 50p
Mains indicator neons with 220K resistor 10p
20mm fuses 100mA to 5A Q/blow 5p. A/surge 8p. Holders pc or chassis.............. 5p
High speed pc drills 0.8, 1.0, 1.3, 1.5, 2.0m - 30p. Machines 12vdc ........ £

HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs
AA/HPT7 Nicad rechargeable cells 80p each. Universal charger unit..
Glass reed switches wih single pole make contacts - 8p. Magnets ...

ORS
BC547/8/9-8p, BC557/8/9-8p, BC182L/4L-10p, BC183,183L-10p, BC212,212L-10p.
BC337,337L-12p, BC727/737-12p, BD135/6/7/8/9-25p, BCY70-15p, BFY50.52-20p,
BF X88-15p,2N3055-50p, T1P31,32-30p, T1P41,42-40p. BU208A-£1.20, BF195,197-12p
All prices are inclusive of VAT. Postage 20p (free over £5). Lists Free.

THE CR SUPPLY CO
127 Chesterfield Rd, Sheffield S8 ORN
Return posting

Send a stamped addressed envelope or up to 50p
in coins to cover handling to:

BI-PAK CATALOGUE

PO Box 33, Royston, Herts SG8 5DF
Please do not send cheques
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AMATEUR RADIO
WORLD

Compiled by Arthur C Gee G2UK

Many readers will no doubt be aware by
now that the AMSAT-Oscar Phase 3C
satellite was successfully launched from
the European Space Agency Launch Site
at Kourou, Guyana, on 15th June at 1119
UTC. The launch vehicle was the ESA’s
new launcher, Ariane-4. it placed three
satellites into orbit, with a combined
mass of 3513kg: ESA’'s own European
Weather Satellite, Meteosat P-2, the
communications satellite Pan American
Satellite 1 and the amateurradio satellite
AMSAT 3C. The latter will now be
designated Oscar 13.

The flight was a demonstration flight
for the new launcher. The version used
was the 44 LP, which has two liquid and
two solid propellant boosters. This flight
was the conclusion of the six year
Ariane-4 development programme,
aimed at providing Europe with a
launcher which will meet the foresee-
able demand through the 1990s. Artane-4
is able to place payloads of 1900 to 4200kg
in a geostationary transfer orbit and is
thus almost twice as powerful as its
predecessor Ariane-3.

With the great flexibility afforded by
six versions of the launcher and a
muitiple launch system of performance
and volume, it can be tailored exactly to
payload requirements. A special feature
of this launcher is a new bearing
structure for multiple launches known as
SPELDA, a large egg-shaped enclosure
mounted on top of the third stage.

The success of this flight clears the
way for commercial use of Ariane-4,
which will now become Europe’s ‘space
workhorse’ for the next ten years. In an
increasingly competitive climate, this
launcher will enable Europe to consoli-
date its share - roughly 50% - of the
world’'s launch service market. Already
twenty Ariane-4s have been ordered to
launch 42 satellites already on Ariane-
space’'s order bookand afurther50arein
the process of being ordered. Professor
R Liast, Director General of ESA, com-
mented: ‘|
gratulations to the teams from EAS,
CNES, Arianespace and the European
Space industry. This Ariane-4 flight is a
very important chapter in the story of
Europe gaining access to space’.

Not only was the launch vehicle a
European project but Oscar 13 was itself
very much a European project in that
much of the credit for its successful

extend my warmest con-.

construction goes to the German AMSAT
Group, AMSAT-DL, under the supervi-
sion of AMSAT-DL President, Dr Karl
Meinzer DJ4ZC in Marburg, West Ger-
many. AMSAT-UK also had a hand in its

launch in that it contributed £13,000.

towards the cost of transporting the
satellite to Kourou.

The actual launch was broadcast from
Kourou with good TV coverage. AMSAT-
UK had access to the launch site by both
amateur radio and a telephone link. The
latter was used by Richard Limebear
G3RWL to give a commentary on the 80m
amateur band, which was listened to
widely throughout the country and was
favourably reported on.

Radio amateurs listened expectantly
for the first signals from Oscar 13, which
came from one of its beacons on
145.812MHz about six hours after launch.
It was with delightand relief that | copied
the Morse code signals saying: '"AMSAT
Oscar 13 QTC 001. No transponder
operation before end of orbit man-
oeuvres. First motor firing and raise of
perigee during first orbit. Beacon opera-
tions are effective as follows. CW on the
hour and plus 30. RTTY on plus 15 and 45.
Listen daily to this beacon’.

Full operation on Oscar 13 is expected
in a few weeks time when the transpon-
ders will be switched on for amateur
band communication. More of this later.

Weather satellite reception authority

| commented on the Weather Map Fax
licence requirements in the last issue.
Since then, | have received a letter from
the DTI about the reception of signals
from weather satellites. It reads as
follows:

‘l am very pleased to be able to tell you
that we have no objection to your
proposed reception of signals emitted by
satellites operated and exploited by the
European Space Agency (as opposed to
ESA satellites exploited by commercial-
type entities), and any artificial earth
satellites engaged in scientific space
research operated by the US govern-
ment’'s National Oceanographic and
Atmospheric Administration.

‘This letter should be regarded as
formal authority to receive such signals
for the purpose of making observations
on their technical characteristics or
otherwise carrying on technical
investigations into the radio technique.

‘It must be understood that the
permission conveyed in this letter does
not, in any way, afford your receiving
station protection from interference.
The frequency bands for this service are -
135-138MHz and 1698-1700MHz’".

| am often asked what the position in
this matter is. It seems the situation is
much the same as that relating to the
reception of radio signals generally. You
are not supposed to listen to transmis-
sions of a 'private’ nature. If you should
hear them, you must not tell anyone else
about what you've heard. If the transmis-
sion is intended for broadcast use then
all is well. You can listen to them and tell
or show others what you have received.

Privatising the radio spectrum

Rumours have been circulating about
attempts being made to privatise the
radio frequency spectrum in the UK! A
London based firm of management
consultants was asked by the DTI to look
into the possibility of deregulating the
radio spectrum in the UK. Their report
was submitted to a number of interested
parties for their reaction.

Not surprisingly the report, produced
by Communications Studies and Plan-
ning International Ltd, has not found
much favour with those to whom it was
submitted. Of over 180 pages in length,
this CSPI Report, as it has become
known, received a pretty hostile recep-
tion based chiefly on its impracticality
and the consequent feeling that
economists are not qualified to deal with
such matters as radio frequency alloca-
tions.

One very material criticism made was
that the report contained a large number
of technical mistakes and therefore its
credibility could not be ranked very
highly. Other objections were that Euro-~
pean Radio Regulatory Bodies would not
wish to deal with non-government
‘authorities’, that there were weaknes-
sesinthe datafromwhich the Reportwas
compiled and the conclusions drawn
were therefore suspect. Further objec-
tions raised were that administrative
arrangements for ‘spectrum manage-
ment’ would lead to increased costs, and
that in a free market system the highest
bidder would get the greatest slice of the
available spectrum and thus squeeze out
the smaller potential user - such as
amateur radio no doubt. The general
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opinion seems to be that this idea is a
non-starter.

Is amateur radio of use?

With almost every activity coming
under economic evaluation these days,
and with talk of accountability and
acceptance in the market place, it is not
to be wondered at that there is concern
about the value of amateur radio and the
onslaught it is soon likely to face from
those who covet its frequency alloca-
tions.

At arecent conference | attended, the
American delegate present made a very
strong plea that amateur radio should
present its activities in the emergency

- radio communications field as the prime
reason for retaining its frequencies. in
the June issue of Radio Communication,
Pat Hawker G3VA, notes a similar plea
from Frank Hughes VE3DOB, in his
editorial in The Canadian Amateur Radio
Magazine of January 1987. He writes that
the description of amateur radio as a
hobby should be avoided. He recalls that
VE7AHB had stated in an earlier issue
that the reason why we retain our
immensely valuable spectrum, despite
the enormous commercial and military
pressure for ever more channels, is set
out in the ITU Radio Regulations as
Regulation No 640, where the only
reason for exclusive amateur bands is
given as the service radio amateurs
render during emergencies.

No doubt in large countries like

America and Canada where communica-
tions are stretched in times of
emergency and where natural disasters
are more frequent than in our part of the
world, the real help amateurs can give
the community on such occasions is a
very genuine reason for keeping
amateur radio intact. In our own country
we are more concerned with reminding
the authorities of the value of amateur
radio in stimulating interest in the fields
of electronics and science.

As Pat Hawker says: ‘Instead of
“hobby"”, we should perhaps, wherever
possible, use the term ‘“the amateur
radio service”, recognising that this is
defined in the Radio Regulations-which
has the force of an international treaty -
as “A radio communication service for
the purpose of self-training, inter-com-
munication and technical investigation
carried out by amateurs, solely with a
personal aim and without pecuniary
interest” ".

Solar fiares

Of the various eruptions which are
visible on the sun’s surface with suitable
equipment, some of the most spectacu-
lar are the solar flares. They occur in the
vicinity of the sunspots and have an
enormous amount of energy, which they
blast high into the corona producing
‘coronal holes’, and pass out through
theminto space. Some of the energy they
emit is at radio frequencies. They travel
at such a speed that they reach the earth

within half an hour or so of their
formation.

The energy is thought to be in the form
of particles. The lower energy particles
take longer to reach the earth than the
higher energy ones, so the effects of
these flares may be spread over several
days. Fortunately, there are two layers ~
the Van Allen Belts'= which absorb much
of the energy. However, with large flares,
some get through these layers and reach
the earth’s surface where they are
directed by the earth’s magnetic force
towards the magnetic poles. There they
are responsible for auroral displays and
affect radio propagation. They also
influence the magnetic field within the
earth.

Towards the end of June, apigeonrace
was held from France to the north of
England. Some two to three thousand
pigeons took part, but only a couple of
hundred made it back to their bases
within the expected time. During the
nextfew days numbers of them turned up
in the most unexpected places, such as
amongst the pigeons in Trafalgar Square
and in lIreland. The theory for this
unusual event is that pigeons are
thought to navigate by using the earth’s
magnetic field. Because this was
affected by a solar flare many pigeons
lost their sense of direction. Radio
amateurs experienced bizarre condit-
ions over this period too, with very
severe fading and complete blackouts at

times. [REw)]
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by Steve Whitt

If this is the first time you've picked up
Radio and Electronics World and are
wondering what MW DXing is, hold on
and all will become clear. If our more
regular readers will excuse me, this
month | intend to return to some basics;
especially for the newcomer.

What is MW DX?

Well, those four letters are actually a
piece of jargon that describes the hobby
of listening on the medium wave radio
band to faraway radio stations. There are
many thousands of people around the
world who regularly tune the short wave
bands, listening with relative ease to
stations that may be located on the other
side of the globe. For some, this is the
only way to find out what is going.on in
the world, but for many others short wave
listening is a pastime or hobby. Many of
these listeners also enjoy DXing which
can be loosely defined as the art of
hearing faraway radio stations.

At first sight MW DXing is a contradic-
tion in terms since the basic meaning of
DX is distance and MW frequencies are
generally used for local or regional
broadcasting. However, one listener’s
local station is a DX station to another,
and being able to eavesdrop on someone
else's local radio station is one of the
attractions that DXers find in listening to
the MW band.

Why MW DX?

At some stage, every SW listener will
have noticed that the SW broadcast
bands are dominated by a small number
of international broadcasters radiating a
large number of high power signals.
These stations try to plan their broad-
casts so that listeners worldwide can
hear programmes in their native lan-
guage at convenient times of the day.

In complete contrast, the MW band is
full of thousands of local stations the
world over. Despite mutual interference
itis possible to hear stations atdistances
well in excess of their normal coverage
area. In fact, it might come as a surprise
to realise that MW signals can be heard
over distances exceeding 10,000km.

The medium wave frequencies also
provide a real challenge to the avid DXer

wishing to hear countries and stations
which, for a variety of reasons, could
never be heard on the SW bands. It is
often this challenge that encourages the
experienced SW listener to ‘havea go'at
MW DXing and before long the MW bug
will have bitten.

Getting started

To get started on the MW band all you
need is aradio and some idea where and
when to listen. If you are hunting for a
specific station, there are many
thousands of local stations worldwide
operating in just over one MHz of radio
bandwidth.

MW DXers are fortunate in that they
can start listening with very cheap and
simple equipment; any domestic radio
will tune the MW band and it is quite easy
to hear 50 - 100 different stations at night
using an internal aerial. However, it is
probably better to use a quality domestic
radio, or a good car radio to get started.
With this equipment, stations from all
over Europe and North Africa will be
heard. If radio conditions are favourable
andyou listen at the right time, reception
of some North American stations should
be possible. In this way you can have ago
at DXing the MW band before committing
yourself to any more sophisticated (or
expensive) equipment.

On the other hand, if you are already a
practising short wave listener, all you
need to get going on MW is a change of
waveband. Indeed, many SW listeners
tend to overiook the fact that their radios
can usually tune the MW band and that
their outdoor aerials are also effectivein
picking up distant MW signals. For the
SW listener who has grown tired of the
mega-watt propaganda stations (and
their associated jammers) a fresh chal-
lenge can be found on the MW band.

Keeping a log

As you tune around the band you will
hear all sorts of interesting stations and
programmes and unless you have a
perfect memory, you'll find some sort of
written record to be invaluable. Station
logs take many forms but basically they
are chronological records of what you
have heard, when and how.

The sort of information worth recor-
ding mightinclude reception conditions,
details of programming heard and any
other comments that come to mind. Of
course the date and time in GMT as well
as station frequency should be noted
accurately. Rather more difficult to
assess is the received signal quality. A
variety of schemes are used by radio
listeners and amateur radio operators in
an attempt to quantify this subjective
condition. Whatever method ischosen, it
is worth noting reception quality so that
comparisons can be made under differ-
ing propagation conditions. One of the
most widespread and understood
methods is known as the SINPO code
which is illustrated in the table.

Receivers

The choice of areceiver for MW use is
nearly always a compromise between
performance and price. Even if money -
were no object, finding a truly ‘no
compromises’ MW tuner is probably the
‘Holy Grail’ of the hobby.

Nowadays, however, there are some
extremely good value for money receiv-
ers available that ieave earlier units in
the shade when it comes to features and
price. Thatis not to say that atwenty year
old valve receiver is of no use; indeed,
such a device will often out perform a
modern transistorised receiver. Sadly,
the older receivers lack some of the
convenience features like digital fre-
quency read-out and memories.

For the DXer there has never been a
better time to buy a new receiver than
today since, like all things electronic,
prices have fallen dramatically in real
terms over the years. Let's take a look at
what a typical basic DXer's receiver
would have cost:

1983: Eddystone 750, 11 valves; £68.
R1155 ex Air Ministry, 10 valves;
£11 9s 6d.

1964: Codar CR66, 6 valves; £23 15s.
HE30, 8 valves; 40 guineas.

1968: Trio 9R59DE, 8 valves; £39.

1971: Eddystone EB35, transistors; £99
9s. Eddystone EC10, transistors;
£74 10s.

1980: Yaesu FRG7, transistors; £199.

in 1988, the choice of receivers has
never been wider and the DXer could pay
anything up to a couple of thousand
pounds for a semi-professional unit. If
value for money is at the top of your list
then | don’t think anything will beat the
Matsui MR4099 which is available for
£99.99 from Currys. This receiver is a
portable with digital read-out, synthe-
sized tuning, no gaps tuning from 150-
30,000kHz, selective bandwidth, BFO and
signal meter. Actually the MR4099, which
was based on the more expensive Sony
ICF2001, is built in Korea by Sangean and
is available under a range of names and
prices but the Currys’ offer is by far the
most attractive. So much for its paper
specifications but how does the MR4099
fare in use? Well, in a recent indepen-
dentreceiver survey conducted by Radio
Nederland, the MR4099 was awarded the
joint highest rating given to a portable
receiver.
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SINPO CODE TABLES
S ) P o
Signal Interference Noise Propagation Overall
Strength {(man-made) Disturbance Merit
5 =Excellent Nil Nil Nil Excellent =5
4 =Good Slight Slight Slight Good =4
3 =Fair Moderate Moderate Moderate Fair =3
2 =Poor Severe Severe Severe Poor =2
1 =Very Weak Extreme Extreme Extreme Unusabie =1
For example the SINPO rating for a local station could be 55555.

-Summertime

Many countries operate summertime
or daylight saving time (DST) and the
experienced DXer can exploit the varia-
tions in timing to catch some rare
stations. This is particularly true around
the equinoctial periods when countries
advance or retard their clocks. This
usually means that local broadcasting
hours (sign off and sign on times) wili
move relative to GMT. However, diffe-
rent countries adjust clocks on different
dates and during the resulting transition
period it may be possible to hear stations
normally obscured by interference. Here
are some examples:

3 September Israel.
10 September China (PR).
11 September Falklands Islands.
24 September Continental Europe plus

Azores, Canaries, Cyprus, Faroes,
Greenland, Iceland, Madeira, Malta,
Tunisia, Mongolia, Spanish North Africa,
Turkey and USSR.
25 September Vanuatu.
30 September Iraq, Libya.

1 October Paraguay.

6 October Jordan.

8 October Cuba, Republic of Korea.

9 October Chile, Easter Isiand.
23 October Brazil, Ireland and United
Kingdom.
29 October Bahamas, Bermuda,
Canada and USA (except Arizona, Sas-
katchewan, most of Indiana and some
Canadian cities which do notadopt DST),
Haiti, Mexico, St Pierre et Miquelon,
Turks and Caicos.
30 October Australia, Chatham and
Cook Isles, New Zealand, Syria.

31 October Lebanon.
14 December Uruguay.

On the above dates, countries in the
Northern hemisphere (ending DST) will
turn their clocks back 1 hour, whilst
those south of the equator (starting DST)
will advance their clocks by the same
amount. This means, for exampile, thatin
Junethereis4 hours difference between
Brazil and the UK, whilst after October
the difference is only 2 hours. In Canada,
USA, Greenland, Mexico and Australia,
there are regions which do not adopt
DST. All countries make an adjustment of
1 hour - except the Cook Islands which
shift by 30 minutes.

Normally the clocks on the Continent
run one hour ahead of those in Britain,
but because the two areas change from
summer to winter time on different
dates, there is a period during most of
October when no time difference exists.

During this transition period European
stations signoninthe morningatroughly
the same time as UK stations, rather than
an hour earlier which is more usual. The
keen DXer will realise that because
there will be less interference than usual
between (approx) 0300 and 0500hrs UTC,
some good DX may be heard.

That rounds off the column for another
month and | hope that maybe your
appetite for MW DX has been whetted. If
you have any specific queries or prob-
lems don't hesitate to drop me a line c/o
the editorial department at Radio and
Electronics World.

Min toggle switch, on/oft

Min toggle switch, single pole. changeover
Min toggle switch, as above with centre oft
Min toggle switch, double pole. changeover
Min toggle switch, as above with centre oft
Slide switch, double pole, changeover
Slide switch, as above with centre ofi

LEDs, 3 or Sinm. red, green or amber'ysllow
Bulb. 12V, 3mm. red. green, amber or clear
Resistors, 0.25 watt, 5% E12 series

DIN plug or socket, 5, 6or 7 pin

235 way D plug. socket or shell

T-systems Ltd

* Prices include VAT, add 25p PA&P if under £2 Cheques payable to T-systems Lid #

The Signal Cabin, 61 High Street, Orpington, Kent BRS OJF
+ ACCESS Card sales accepted on Tel: 0689 22196 «

electronics magazine

60p
7 AVOID DISAPPOINTMENT _

80p

2 Place a regular order & b3 —

;:: with your newsagent -
10p -~ bl w

zp - } -

’:: Should you have any -

8s5p difficulties obtaining a

or write to Circulation
Depariment, Radio &
Electronics World,
Sovereign House,

PUMP (Straight) KEY Brass £26.00 & £30

G4ZPY PADDLE KEYS

Britain's leading High Quality Hand Built Morse Key Manufacturer |

Nickel £31 & £35 |

SEPTEMBER 1988

Radio & Electronics World -
The communications and

Don't take a chance on
being able to get your copy

copy, phone (0277) 219876

Brentwood, Essex CM14 4SE

(7/08
€c,
%@Cs

| NEWSAGENT ORDER FORM

|
io&, |
|
!

SINGLE PADDLE KEY Brass Std £42.00 Deluxe £44.50 Elec mn'cs
Nickel on Brass Std £47.00 Deluxe £49.50 : To (name of newsagent)
TWIN PADDLE KEY Brass Std £48.00 Deluxe £50.50 ey World
Nickel on Brass Std £53.00 Deluxe £55.50 PI .................................................. [ ITR TR e
60. VARIATIONS OF THESE KEYS ARE AVAILABLE. Some to Order. l ¢ v‘;‘:;em%':ti' a copy of Radlo & Electronics World for me |
|IAMBIC ELECTRONIC KEYER (with Auto Inter-Character Spacing) £40.00 NAME |
1K PEP BALUNS 3.5-30 Megs £15.00 L A e |
10-70 Megs £16.50,P&P UK: - KEYS £3.00 I ADDRESS ...ttt et enne s I
JAMBICS AND BALUNS £2.00 I I
SAE for further details to | cormmmmmeeeee e |
41 Mill Dam Lane, Burscough, Ormskirk, Lancs L40 7TG I Newstrace distributors: S M Distribution, 6 Leigham Court I
or Phone: 0704 894299 Road, Streatham, London SW9 2PG. Tel: 01-677 8111
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TURN YOUR SURPLUS

IC’s TRANSISTORS etc, into cash, immediate
settiement. We also welcome the opportunity
3 to quote for complete factory clearance.

Z COLES-HARDING & CO

103 South Brink, Wisbech, Cambs
TEL: 09485 584 188/Fax. No. 0945-588844
Est Over 10 years

CONTACT:

[ o
.

=

JAYCEE ELECTRONICS LTD
JOHN GM30PW

20 Woodside Way, Glenrothes,
Fife KYT SDP

Tel: 0592 756962

Open: Tues-Sat 9-5

SOUTH WALES
ELECTRO

DISPOSALS

2000 sq ft of surplus equipment
and components

UNIT 31, LONLAS WORKSHOPS

G4 DXX
Video Electronics

(v' For Icom, Dray, Wells, DAIWA, Datong. N934 MHz
Q equipment, logbooks,
0 rotators. cable, etc.

OPEN 9-5pm, Closed Wednesdays

Please add 15% VAT. Orders under £3 add 50p.
SAE for list of copper and resistance wire.
Dealer enquiries welcome.

Quality secondhand equipment in stock. Fuli ™M S f
rangetzf TRIO goodies?Ja';beam - Microwave Wits Foad. Lencashire LAY SQJ SKEWEN, NEATH
Modules - LAR. Phone (0524) 418873 [~ ] Tel: 0792 818451
THE SCIENTIFIC WIRE COMPANY BRAND NEW, QUALITY
811 Forest Road, London E17. Telephone 01-831 1568 MV:' .00 PER PACK SURPLUSIREDUNDANT
D115 Copren Wi SumAEIEnIAL, 0 oC I g o
swa mw 8ox 4oz 20z R/ Sopperoiad Stripboard, like
8to 34 3.63 2,09 1.10 0.88 ?gom:‘o’é:ﬁl%:t‘r.orl‘ ;E‘a‘bnl:'ltors :{)gxlzsm ‘: PCB gh e ELECTRONIC N
351030 3.82 231 127 0.3 Mix acitors ou with Data. Jus
Woo 80 am 22 et B cinsatn wliiae it | COMPONENTS WANTED
441047 8.67 5.80 3.49 2.75 e ﬂ'dgdsgg':.z°5 gd"'Y,P” "'5&" F6v Electrolytics. 2.1A
4 15.96 9.58 6.38 360 it = = i - -
SILVER PLATED COPPER WIRE 0 %P#Eoz:eamcltonaéll Types S&BouFlé;w Elects, lAmp Rij p o I/CS Tuners Trans.l stor V.a'VeS
141030 9.09 5.20 293 197 o g ardn c,.,,-:o ,gg";me;m u%ﬁ‘%t‘? Troiytic Diodes etc, any quantity considered -
..! r H .
141030 397 241 139 0.94 pert selection of all fypes of components, rox immediate payment
Ftuxcore § 2| 4ibs

10Ibl !fo“nd w.lgh:‘ lk 'ﬁ’E’WVALV RAﬂIETI S5) and

@ stoc o man n
SEMI OND CTORg UNBEATA P‘i Man: );re
componentlolnd equlpment bargains. SAE douilod Ilsts M.Il Order

Add 85p pouaga (no VAT) cheques to:

ADM ELECTRONIC SUPPLIES
TEL: 0827 873311

uuu.|mmuuwm,mmu

ETESON ELECTRONICS
158 Lower Green,
o o Tel: (0263) 885107

Open. 9.30am - 12.30, 1.30 - 5.30. Closed Wed & Sun.
Electronic Component Specialists.
A wide range of electronic p , IC’'s, capacitors,
transistors, rasistors, plugs and sockets etc.

JAPANESE Ic's (PART OF OUR RANGE)

AN7178 £2 95, BA5406 £2.20, HA|377E220 HA1392 £2.50, HA 1394 £2.95,
HA1397 £2.75,H, 300 4460 £1.!

£2.95, TAT263 £2.05, TA7288 £2.95, TA7611 £3.20, UPCS‘ISEHI) UPC1156
£296. upcnu £1.10, UPC1182 £1.10, UPC1185 £2.50, UPC1188 £2.75,
UPC1230 £2.50, UPC1263 £2.50, UP1277 £2.75, UPC|27BE2 75, UPC1365
£3.80, UPC1394 £1.95,

ADD 80p POST AND PACKING AND THEN AOD 15% VAT TO TOTAL

T POWELL 16 PADDINGTON OREEIN LONDON W2 1L0O
OPEN MON-FRI 10AM-8PM, SAT DAM-12 NOON.
TELEPHONE: 01 723 9248
ACCESSAISA. TELEPHONE ORDERS ACCEPTED OVER £5.00

WORKSHOP SERVICE MANUALS
Any Colour/Mono TV, Amateur Radio,
Military Surplus, Music System, Vintage
Valve Wireless etc, etc......£5.00 plus LASE
Any Video Recorder....... £10.00 plus LSAE

FREE Catalogue Unique Repair and Data
Guides for LSAE.
MAURITRON (RE)

8 Cherry Tree Road, Chinnor
Oxon OX9 4QY

AMATEUR TELEVISION

1S TELEVISION YOUR INTEREST? Then you need the
BRITISH AMATEUR TELEVISION CLUB. only £6 per year ~
super magazine. Send SAE to.

‘Grenehurst’, Pinewood Road
High Wycombe, Bucks HP12 4DD
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Radio&
Electronics

This method of advertising is available in
multiples of asingle column centimetres —
(minimum 2cms). Copy can be changed
every month.

RATES
per single column centimetre
1insertion £9.65, 3 — £9.15, 6 — £8.65, 12 — £7.75

FEEEEEEEEE S EEEEEEEEEEE .
B RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM

I vo.
i

Radio & Electronics World - Sovereign House
Brentwood - Essex CM14 4SE - England - (0277) 219876

B pLEASE RESERVE
] FOR A PERIOD OF 1 issue.....[]
l COPY enciosed..... !
B pAYMENT ENCLOSED:

12 issues.......

3issues.......| {] 6issues.....[]

to foltow.....
Cheques should be made payable to
Radio & Electronics World Overseas

........ L E - pcaymergs by internationat Money Order
o redit Card
[ CHARGE TO MY ACCOUNT . CREDITCARD [T T T |
EXPIRY DATE 4 | f |
B COMPANY .o
B ADDRESS ...
B SIGNATURE ...

...................................................................................... .
.---------------------------.
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8 POLE XTAL FILTER NDK 10F 150G 10.7MH2/15KHz BW,
£9.50 + 50p p&p

SCANMER VOX AUTO RECORDS ON CASSETTE £5.00/£7.00
BUILT + 50p p&p

For the deal you've been looking for, phone Dave, GATNY.
anyiime on Homchurch (040 24) 57722 of (0836) 201530

The Galaxy range offers superb specifications
atan economic price. We offer aspecial range
of high quality transmitters, power amplifiers,

QUARTZ CRYSTALS and FILTERS

Large numbers of standard frequencies in
stock for amateur, CB, professional and
industrial applications.

Stock crystals £5.00 each (inc VAT and UK
post). Any frequency or type made to order
from £6.50.

Phone or SAE for lists.
GOLLEDGE ELECTRONICS

Merriott, Somerst TA16 3NS.
Tel: (0460) 73718.

All in seven foot metal cabinet (tracor equipment)
The following:
2. 3040 rubidium frequency standards
1. 890A VLF/LF receiver with graph readout
1. B88A linear phase recorder with graph readout
. BB/306/U battery storage unit
1. Fluke distribution amplifier model 203A 12
frequency outlets
Manuals and spare graph rolls for above

Details phone 0902-343746

-

IAN FISHER COMMUNICATIONS
OF STANHOPE

CB Works, The Market Shop, Market
Place, Stanhope, County Durham
2 (0388) 528464

0277 219876

SRI PAGER XTALS $20.822, $23, £2.00 each + 20 p&p/NEW
REEDS 123, 136, 928Hz £3.50 each + 50p p&p. XTALS 4,433 PROFESSIONAL GRADE VHF- *
4.9152 5.06888, 15.000MHz £1.00 each + 20p pap. FM BROADCAST EQUIPMENT

,*Pss's....

ELECTROKITS, 15 Kings Road stereo encodsrs, UHF repeate inks. ALL THE SUPER
Sutton Coldfield, W Mids B73 SAB compressors, antennas. Powers 10w to 1kw. P
on Tel: 0‘21 ’354 5409 Built to high specifications at an economic BARGA'NS ‘RE
price. Meets IBA & Full Broadcast
specifications. ON THE .
r— * Special summer sale prices now « INSIDE-FRONT
Cyberscan International

USED AMATEUR EQUIPMENT? 3 Esutects w.:" Pinmer, COVER OF THIS

| buy, sell and exchange Middx HAS 1AT. Tel: 01-866 3300 MAGAZINE!!

132 Albany Raos, Homemn, coox 12 448 TO ADVERTISE IN THIS * *
SPACE CALL MARIA ON

COMMUNICATIONS LTD
NEWCASTLE UNDER LYME

DESK DC SUPPLY AND BASE
FOR ICOM PORTABLES

TEL: (0782) 619658
B E 7 DAY SERVICE

GWM RADIO LTD

40/42 Portland Road,
Worthing,Sussex.
Tel: 0903 34897

Communications receivers - Racal
RA17 £175; Eddystone 730/4 £110;

ICOM-'BJI‘J‘%IIP:‘EE?:II:MATEURI plus carriage sae for details. Amtron
) signal injector kits type UK 220 500Hz

ON OFFER. USA COAST O UK AND EXPORT freq harmonics up to 30MHz probe
GUARD EQUIPMENT type case included 1.5v watch battery

needed £4 inc. Power/l international
series type HB 15V/1.5a output
unused box with spec. Sheet open
frame £15 inc. Many Bargains for

callers

RATES

BOXES ad sizes
20mm x 59mm single
40mm x 59mm double

Total
prepayment
rates

Ad space 3 issues
single £4700 £88.00 £158.00

6 issues 12 issues

double £94.00 £176.00 £316.00

RADIO & ELECTRONICS WORLD COUNTY GUIDE ORDER FORM

. -
Main Distributors of 27MHz CB radios and the i . . i
NEW CEPT models including UNIDEN and DNT. J TO: Radio & Electronics World - Sovereign House - Brentwood - Essex ]
Including U.K. and CEPT walkie talkies. ] CM14 4SE - England - (0277) 219876 ]
Large stocks of coaxial cable, plugs, sockets and ]
adaptors. : print your copy here i
Stockists of the new UNIDEN 28/30 Multimode l
Transmitter reciever i
All available via mail order. Retail/Wholesale ' I

OPEN: MON-SAT 10.30am-6.00pm i I
SUN 2.30 - 4.30 1 i
RING FOR DETAILS (0388) 528464 [ NUMBER OF INSERTIONS REQUIRED |
[ Single County Guide 3. £47.00..] 6. £88.00..] 12...... £158.00..] |
I Double County Guide 3. £94.00..[] 6. £€176.00..[] 12 £316.00..] ]
i able to Radio & I
Please mention | PavmenTenclossp [E = ] LTl mRELRESS )
Ra di o & ' Intemational Money Order
- ' Conditions — Payment must be sent with order form. No copy changes allowed. Ads occepted subject to our '
EleC‘l'rOI'IICS world ] stondard conditions, ovallable on request |
: 7 Engl |
when replying to any : I  GOEEEEEE Regisered No 230766 «noom)l L
: clp| |
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Radiog
mmcs

Elec

ADVERTISING RATES & INFORMATION

(] 21 N Al R series rates for consecutive insertions
depth mm x width mm ad spece 1 lesue 3 issues 8 issues 12 issues
61 x 90 Yspage £91.00 £86.00 £82.00 £73.00
128 x 90 or 61 x 186 V4 page £160.00 £150.00 £145.00 £125.00
128 x 186 or 263 x 90 V2 page £305.00 £290.00 £275.00 £245.00
263 x 186 1 page £590.00 £560.00 £530.00 £475.00
263 x 384 double page £1140.00 £1070.00 £1020.00 £910.00
colour rates
(MOUR AD R exclude cost series rates for consecutive insertions
of separations
depth mm x width mm ad spece 1 lesue 3 issues 8 issues 12 lssues
128 x 186 or 263 x 90 V2 page £420.00 £395.00 £375.00 £335.00
297 x 210 1 page £810.00 £760.00 £730.00 £650.00
Covers Outside back cover 20% extra. inside covers 10% extra
SPEC| AL POS|T|0NS Bleed 10% extra [Bleed area = 307 x 220)
Facing Matter:  15% extra
“Dates affected by public holidays
colour & mono proof ad mono no proof and small ad mono artwork on sale thurs
e 14Jul 88 . 22Juigs 11Aug 88.

. 11Aug88.. ..19Aug 88 . S— 11

..15Sep 88.. 21Sep 88 23Sep88. s 13 0CT 88

...130ct 88 X e rrrorerererere e .210ct 88 : - .10Nov88.......

CONDITIONS & INFORMATION

If series rate contract 1s cancelled, the advertiser
will be liable to pay the unearned series discount

Serios rates also apply when larger or additional
already taken

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

Pravious copy will automatically be repeated if no

turther copy is received

A ‘hold ad’ is acceptable for maintaming your
be

corY
Except for County Guides copy may be changed
monthly.

No additional charges for typesetting or illustra-

Printed — web-ofiset Overseas payments by International Money Order
PAYMENT Commission to approved advertising sgencies is
Above rates exclude VAT 10%

All single insertion ads are accepted on a pre-
payment basis only, unleas an account is held
Accountswill be opened for series rate advertisers
subject to satisfactory credit references
Accounts are strictly net and must be settied by

CONRDITIONS

10% discount if advertising in both Radio &
Electronics Worid and Amateur Radio. A voucher
copy will be sent to Dispiay and Colour advertisers

series rate This wilt 1i t for colour separati publication date only
inserted it no further copy is received Fonll"(exc;p st Y de;:‘ r: onn:‘ K. Ads accepted subject to our standard conditions,
Display Ad and Small Ad series rate or lllustrations just send photograph or artworl POR FURTHER INFORMATION CONTACT available on request
contracts are not interchangeable. Colour Ad 'rstes do not include the cost of Radio & Elmron ¢s World, Sovereign House, Brentwood, Essex CM14 4SE
separations {0277) 2

ADVERTISERS INDEX

Bi-Pak.....ccccccovnviiiinnnnnn 27
JBuUll...coo .35

PM Components............4,5
Computer Appreciation

G4ZPY Paddle Keys........31
Harrison Elec...................29

lcom..eveececiiinennnnnn..... 18,19

Keytronics........................36

Number One Systems.... 14
P C Publishing................. 29

Radio TeleComm Corres

Sherwood Data................ 24
Stan Willets...................... 10
Suma Designs.................... 3
CRSupply.nnnnn . 27
T Systems Ltd................... 31

Webster Electronics........ 3
RWithers...cccccovvvevveeennn 2
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POPULAR BAKERS DOZEN PACKS
{still available)

All packs are £1 each, if you order 12 then you are
entitled to another free. Please state which one you
want. Note the figure on the extreme left of the pack
ref number and the next figure is the quantity of items
in the pack, finally a short description.

—

b4

5 13A junclion boxes for adding extra poims 10 your
fing main circuit.

5 13A spurs provide a fused outlet to a rlng main
where devices such as a clock must not be
switched off

4 In flex switches with neon on/off lights, saves
leaving things switched on.

2 6V 1A mains transformers upright mounting with
fixed clamps.

1 6Y1n speaker cabinet ideal for extensions, takes
our speaker. Ref BD137.

12 30 watt reed switches, it's surprising what you can
make with these - burglar alarms, secret switches,
relay, etc., etc.

2 25 watt lot dspeaker two unit crossovers.

1 B.0.AC. stereo unitis wonderful value.

2 Nicad constant current chargers adapt to charge
almosl any mcad battery.

BD32 2 H as the air b damper the
membraue stretches and operates a microswitch.

48 2 meter length of connecting wire alt colour coded.

5 13A rocker switch three tags so on/off, or change
over with centre off

1 24hr time switch, ex-Electricity Board, automati-
cally adjust for lengthening and shortening day.
original cost £40 each.

10 Neon valves, with series resistor, these make good
night lights.

1 Mini uniselector, one use is for an electric jigsaw
puzzle, we give circuit diagram for this. One pulse
into motor, moves switch through one pole.

2 Flat solenoids —you could make your multi-tester
read AC amps with this.

1 Suck or blow operated pressure switch, or it can
be operated by any low pressure variation such as
water level in water tanks.

2 Mains operated motors with gearbox. Final speed
16 rpm, 2 watt rated.

1 6V 750mA power supply, nicely cased with mains
input and 6V output leads.

2 Stripper boards, each contains a 400V 2A bridge
rectifier and 14 other diodes and rectifiers as well
as dozens of condensers, etc.

BD122 10m Twin screened flex with white pvc cover.

BD128 10 Very fine drills for pcb boards etc. Normal cost
about 80p each.

2 Plastic boxes approx 3in cube with square hole
through top so ideal for interrupted beam switch.

10 Motors for model aeroplanes, spin to start so needs
no switch.

6 Microphone inserts — magnetic 400 ohm also act
as speakers.

4 Reed relay kits, you get 16 reed switches and 4 coil
sets with notes on making c/o relays and other
gadgets.

6 Safety cover for 13A sockets—prevent those inqui-
sitive little fingers getting nasty shocks.

6 Neon indicators in panel mounting holders with
lens.

6 5 amp 3 pin flush mounting sockets make a low
cost disco panel.

1 in flex simmerstat—keeps your soldering iron etc.
always at the ready.

BD22
BD29
BD30

BD34
BD42

BD45

BD49
BD56

BDS59
BD6?

BD9!
BD103A
BD120

BD132
BD134
BD139
BD148

BD149
BD180
BD193
BD19%

BD199
push if moditied.

8 Keyboard swi -made for p
many other applications.

4 Transistors type 2N3055, probably the most useful
power transistor.

1 Electric clock, mains operated, put this in a box and
you need never be late.

§ 12V alarms, make a noise about as loud as a car
horn. Slightly soiled but OK.

2 6in x 4in speakers, 4 ohm made from Radiomobile
so very good quality.

2 Tacho generators, generate one volt per 100 revs.

1 Panostat, controls output of boiling ring from sim-
mer up boil.

50 Leads with push-on '4in tags—a must for hook-
ups—mains connections etc.

2 Oblong push switches for bell or chimes, these can
mains up to 5 amps so could be foot switch if fitted
into patiress.

1 Mini 1 watt amp for record player. Will also change
speed of record player motor

1 Guitar mic - clip-on type suits most amps.

3 Mild steel boxes approx 3in x 3in x lin deep
standard electrical.

50 Mixed silicon diodes.

BD2% 3 Car plugs with lead, fit into lighter socket

BD305 1 Tubular dynamic mic with optional table rest.

Most other packs still available and you can choose any as your
free one.

s but have

BD200
BD210
BD211
BD221
BD242

BD246
BD252

1
BD259
BD263

BD268

BD275
BD283

BD293

5A BATTERY CHARGER KIT
All parts, including case, Only £5 plus £1 postage

1 Mains solenoid, very powerful, has lin pult or could |

F.0.0. BARGAIN

32im Floppy Oisc Orive. made by the Chinon Company of Japan.
Beantitully made snd probably the most compact device of its kind as
it weighs only 6089 and measures only 104mm wide, 162mm deep and
has a height ol only 2mm Other features are 80 wack, high precision
head positioning single push loading and eject direct drive brushk-
less motor Shugart compatible interface standard connections
imterchangeable with most other 312 and 5'A drives. Brand new with
cepy of maker's manual. Oftered this month a1 £28.50 post and VAT
included.

CASE adaptable tor 32" FOO, has room for power supply compo-
nenis. Price only £4 includes circuit of PSU. Our Ret 4P7

POWER SUPPLY FOR FOO 5v and 12V voltage regulated oul-
puts, comptete kil of pasts will fit into case 4P7 puce £8 of wih case
£11. Our ref. 11P2

9" MONITOR
ideal to work with computer or video camera uses Philips black
and white tube ref M24/306W. Which tube 1s implosion and X-ray
radiation protected. VDU is brand new and has a time base and
EHT circuitry. Requires onty a 16V dc supply to set it going. I's
made up in a lacquered metal framework but has open sides so
should be cased. Offered a a lot less than some hrms are asking
for the tube alone, only £16 plus £5 post.

CASE FOR 9" MONITOR

We have arranged with a metal worker to make cases for the 9
Moniwor. Oelivery promised for the end of May and the price £12 plus
£2 post. The case will be made from coated sheet steel, overall size
approx t0in x 10in x 71n hugh which will give ample space for the Power
Supply and external controls if you fit them.

PROBLEM SOLVEO!

We have ob d trom the f s of the & Monitor, the TTL
converter which makes it composite input suitable to work with any
computer. We have had the printed circuit board made and have all
the components and can supply this converter in kit form price £6. Our
ref. 6P4

AN ALLADIN'S CAVE

We have opened another shop in Hove, the address 1s number 12
Boundary Road which is between Hove and Portslade fairly close to
the seafront, When you want to see before you buy and when you
want to browse around the special bargains avaitable, this i1s where
you should make fer as the Portland Road shop in tuture will be just
mail order You can of course collect trom Portland Road but you
should bring in an order complete with reference numbers so that the
stores can attend to it easily

MINI MONO AMP on p.c.b. size 4" x 2" (app.]
Fitted volume control and a hole for a tone control
should you require it. The amplifier has

three transistors and we estimate

the output to be 3W rms.

More technical data will be

included with the amp. Brand new,

pertect condition, offered at the very

low price of £1.15 each, or €13 for 12.

THIS MONTH'S SNIP
ACORN COMPUTER OATA RECOROER (CASSETTE). This is & mono data
recorder with switchable motor contro! intended for wse with the
Acern Electron or BBC computers but alzo fuactions with aimost any
other computer and can be used for normal record and play-back of
music and speech.

Six key contrels give "PAUSE" STOP" and “EJECT' “"CUE/FAST
FORWARO™ "REVUE/REWINO and "RECORO", fast forward and re-
wimnad (100 seconds for C60). Also tape counter with reset bution. Input
signal range SmV 1o 500mV. input impedance 48k ohm Can be battery
operated but is supplied with 8 mains adaptor. Brand new still in
manufacturer's wrapping £8. Order Ref. 8P18 add £2 postage.

VENNER TIME SWITCH

Mains operated with 20 amp switch, one on and
one off per 24 hrs, repeats daily automatically cor-
recting for the tengthening or shortening day. An
expensive time switch but you can have 1t for only
£2.95 without case, metal case —£2.95, adaptor kit
to convert this into a normal 24hr time switch but
with the added advantage of up to 12 gn/ofis per
24hrs. This makes an 1deal controller for the immer-
sion heater. Price of the adaptor kit is £2.30.

AKAI RV-UM300 MIOI-RACK
is a really excellent piece of furniture, ideal to hold your computer or
audio equipment. Has three shelves in the upper section and a hinged
glass fronted lower section. Height approximately 3ft, width 13%2in,
depth 14in, on castors, dark walnut veneer finish. £15 plus £8 for
Securicor delivery. Order Ref. 15P11

MULLARO UNILEX AMPLIFIERS

We are probably the only firm in the country with these now in stock
Although only four watts per channel, these give superb reproduction.
We now offer the 4 Mullard modules —1.e. Mains power unit (EP9002)
Pre-amp module {EP3001) and two amplitier modules (EP9000) all for
£6.00 plus £2 postage. For prices of modules bought separately see
TWO POUNDERS.

25A ELECTRICAL PROGRAMMER

Learn in your sleep. Have radio playing and kettle
boiling as you wake — switch on lights to warn off
intruders —have a warm house to confe home to.
You can do all these and more. By a famous maker
with 25 amp on/off switch. A beautiful unit at £2.50.

POWERFUL IONISER

Generates approx. 10 times more IONS than the ET! and similar
circurts. Will refresh your home, office, workroom etc. Makes you
feel better and work harder- a complete mains operated kit,
case included. £11.50+£3 P&P

OVER 400 GIFTS
YOU CAN CHOOSE FROM

There is a total of Over 400 packs in our Baker's
Dozen range and you become entitied lu atree gift
with each dozen packs.

A classified list of these packs and our Ialul ‘News
Letter” will be enclosed with your goods, and you
will awtomatically receive our next news letter.

Dept REW, 250 PORTLAND ROAD, HOVE
BRIGHTON, SUSSEX BN3 5QT
MAN ORDER TERMS: Cash, PO or cheque with order. Orders under
£20 add £1.50 service charge. Monthly account orders accepted from
schools and public companies. Access and B/card orders accepted.
Brighton (8273} 734648 or 203500

NEW ITEMS
Some of the many items described in our current list
which you will receive with your parcel

POWERFUL 12V MOTOR was intended for Sinclair Electric Car rating
approx. 13 HP. Price £15 plus €2 post.

3 INCH FDD Hitachi re!. HFO 305SXA_ Ideal replacement or second
drive in most computers, especially Amstrdd 6128, etc. Price [30 plus
£3 post.

SOLAR: POWERED NI-CAD CHARGER 4 Ni-Cad batieries AA (HP7)
charged in eight hours or two in only 4 hours.(It 1s a complete, boxed
ready 10 use unit. Price £6. Our rel. 6P3

S0V 20A TRANSFORMER 'C' Core construction so quite easy to adapt
for other outputs tapped mains input. Only £25 but very heavy so
please add £51f not collecting Order Ref 25P4

FREE POWER! Can be yours if you use our solar cells sturdily made
modules with new system bubble magmifiers to concentrate the hight
and so eliminate the need foi actual sunshine they work just as well
n bright light. Voltage input 1s 45 you [oin in series to get desire:

voltage and n parallel for more amps. Module A gives 100mA, Price
£1. Our ref. BD63). Module C gives 400mA, Price £2, Our ref 2PI99
Module D gives 700mA, Price £3, Our ret. 3P42

SWITCH AC LOADS WITH YOUR COMPUTER This s easy and reliable
f you use our solid statg relay. This has no moving parts, has high
MAput resistance and acts as a noise barner and provides 4kW isolation
between logic terminals. The turn-on voltage 1s not cntical, anything
between 3 and 30V, internal resistance 1s about 1K oshm. AC loads up to
10A can be switched. Pnce 1s £2 each. Ref. 2P183

METAL PROJECT BOX Ideal size for battery charger. power supply
etc.; sprayed grey, size 8in x 4%ain x 4in high, ends are louvred for
ventilation vther sides are flat and undnlled. Order Ret. 2P19). Price £2

BIG SMOOTHING CAPACITOR. Sprague powerlytic 33,000uF at S0V. £3.
Our ret 3P41

4-CORE FLEX CABLE. Cores separately insulated and grey PVC covered
overall Each copper core size 7/0.2mm. Ideal for long telephone funs
or simHar apphcations even at mains voltage. 20 metres £2. Our
1e1.2P196 or 100 metres coil €8 Order ref. 8P19

TWIN GANG TUNING CAPACITOR. Each section s .0005uF with tnm
mers and good length Yan spindle. Old but unuse3d and in very goo:
condition. €1 each. Our ref. BO630.

13A PLUGS Good Bnuish make complete with fuse, parcel of 5 for £2.
Order ref. 2P185.
13A ADAPTERS Takes 2 13A plugs, packet of 3 for £2. Order ref. 2P187
20V-0-20V Mains transformers 22 amp {100 watt) loading, tapped
prnimary. 200-245 upright mountings £4. Order ref. 4P24
BENCH ISOLATION TRANSFORMERS 250 watt 230V in and out with
plenty of tappings to give exact volts. £5 plus £2. Order ref. 5P5.
BURGLAR ALARM BELL & gong OK for outside use it protected from
rain. 12V battery operated. Price £8. Re!. 8P2
24 HOUR TIME SWITCH 16A changeover contacts, up to 6 on/offs per
day. Nicely cased, intebnded for wall mounting. Price £8. Ref. 8P6.
CAPACITOR BARGAIN axial ended, 4700uF at 25V. Jap made, nor-
mally 50p each, you get 4 for £1 Our ret 613
CLEANING FLUID -Extra good quality intended for video and tape
heads. Regular price £1.50 per spray can. Our price 2 cans for £1. Ref.
80604
PIEZO ELECTRIC FAN An unusual fan, more like the one used by
Madame Butterfly than the conventional type, it does not rotate. The
air movement 1s caused by two vibrating arms. It is Amencan made,
mains operated, very economical and causes no Interference, so is
ideal for computer and instrument cooling. Pnce is only £1 each. Ref
0605

SPRING LOADED TEST PRODS Heavy duty, made by the famous
Butgin company. very good qualty. Prlce 4 for £1. Ref. BO539
CURLY LEAD -Four core, d: for h
set, extends to nearly 2 metres. Prnice £1 each. Ref. B0599.
TELEPHONE BELLS - These will work off our standard mains through a
transformer, but to sound exactly like a telephone, they then must be
fed with 25Hz 50V So with these bells we give a circuit for a sustable
power supply, Price 2 bells for £1. Ret. 80600

ASTEC P.S.U. - Switch mode type. Input set for +230V. Output 3.5
amps a1 +5V, 1.5amps at + 12V, and 3 amps at + 5V. Should be OK for
floppy disc drves. Regular price £30. Our prnice only £10. Ref. 10734
Brand new and unused

APPLIANCE THERMOSTATS Spindle adjust type suitable for convec-
tor heaters or similar. Price 2 for £1. Ref. B0582.

3-CORE FLEX BARGAIN No. 1 - Core size 5mm so ideal tor jong exten-
sion leads carrying 4p 10 5 amps or short leads up to 10 amps. 15mm
for £2. ref. 2P189

3-CORE FLEX BARGAIN No. 2 Core size 1.25mm so suitable for long
extension leads carrying up to 13 amps, or short leads up to 25A. 10m
for £2. Ref. 2P190.

CASE WITH 13A PRONGS To go into 13A socket, mce size and
sutable for plenty of projects such as battery tnckle charger, speed
controller, tme switch, might hight, noise suppressor, dimmers etc
Price 2for £1. Ref. BO5S65.

ALPHA-NUMERIC KEYBOARD This keyboard has 73 keys giving trou-
ble tree hfe and no contact bounce. The keys are arranged 1n two.
groups, the main area 1s a QWERTY array and on the nght is a 15 key
number pad, board size 1s approx. 13" x 4" brand new but offered at
only a fraction of 1ts cost, namely £3, plus £1 post. Ref. 3P27.
TELEPHONE EXTENSIONS It 1s now legal for you to undertake the
wiring of telephone extensions. For this we can supply 4-core tele-
phone cable, 100m coill £8.50 Extension BT sockets £2.95. Packet of 50
plastic headed staples £2 Dual adaptor for taking two appliances from
one socket £3.35. Leads with BT plug for changing old phones, 3 for £2
WIRE BARGAIN 500 metres 0.7mm solid copper tnned and p.v.c
covered. Only £3 plus £1 post. Ret. 3P31 that's well under 1p per
metre, and this wire 1s ideal for push on connections

INTERRUPTED BEAM KIT This kit enables you to make a switch that
will tngger when a steady beam of infra-red or ordinary hight is broken.
Main components relay, photo transistor, resistors and caps, etc
Circunt dragram but no case. Price £2. Ref. 2P15

3-30V VARIABLE VOLTAGE POWER SUPPLY UNIT with t amp OC
output. Intended for use on the bench tor expermenters, students,
inventors, service engineers etc. This 1s probably the most important
piece of equipment you can own (after a multi range tesi meter). It
gives a vanable output from 3-30 volts and has an automatic short
circuit and overioad protection, which operates at 1.1 amp approxima-
1ely.} Other features are very low npple output, a typical npple 1s 3mv
pk-pk, tmV rms. Mounted in a metal fronted plastic case, this has a

hand

‘| voltmeter on the tront panel in addiion to the output control knob and

the outpul terminals. Price for complete kit with full instructions is £15.
Ref 15P7

TRANSMITTER SURVEILLANCE (BUG) Tiny, easily hidden, but which
will enable conversation to be picked up with FM radio. Can be housed
in a matchbox, all electronic parts and circunt. Price £2. Ref. 2P52




ELMASET INSTRUMENT CASE

300x133x217mm deep £10.00 ea (£2.20)

REGULATORS
LM317T Plastic T0220 variable
LM317 Metal

7812 Metal 12v 1A.

CA3085 T099 Variable regulator
LM338 5A variable

COMPUTER ICS
8741 Micro Ex equipment
8039 Ex equipment

4164-15 Ex Eqpt

27128 250n" NEW

68008 Processor Ex-Equip
27256-30 ex-eqpt
2764-302176 USED.

1702 EPROM ex equip
2732-452716 USED £2
2114EXEQPT 60p 4116 EX EQPT
4416 RAM

D446C (TC5517AP)
ZN427E-8

ZN428E-8

CRYSTAL OSCILLATOR

1.8342MH2z

SIL RESISTOR NETWORKS
8pin 10K 22K..

9pin 22K

10 pin 68R 180R 22K

SURFACE MOUNTED
TRANSISTORS

BCW31BCW72 NTAV70 152836 min 50/type

TRANSISTORS

BC107 BCY70 Pre formed leads full spec
20/£1 100/£4 1000/£30

POWER TRANSISTORS
POWER FET IRF95318A 60V P channel to 220
2N3055H RCA House numbered

28C1520 sim BF259

TIP141,142/146,£1ea, TIP110. 125. 42B
TIP35B £1.30 TIP35C.......

SE9302 100V 10A DARL SIM TIP121
2N3055 Ex eqpt tested ..

Plastic 3055 or 2955 equiv 50p

2N3773 NPN 25A 160V £1.80

BD132.

QUARTZ HALOGEN LAMPS
A1/216 24v 150w
H112v 55w (car spot)

NICKEL CADMIUM BATTERIES

7.2Volts 1.8 A/hr C Cells in packs of 6 £5P&P £1

ZIF SOCKETS

TEXTOOL single inline 32 way. Can be ganged for use with
any dual inline devices . .. 2/€£1.50

MISCELLANEOUS
BNC to croc clips lead 1 metre

Small Microwave Diodes AEI DC1028A 7 |
Moulded inductor 470uH size of a 1 watt film resistor .. /€1
To-220 Heat Sink sim RS 403-162 10/2.50
D.I.L. Switches 10 Way £1 8 Way 80p. 4/5/6 Way S50p
180 VoIt 1 watt ZENERS ALSO 12V .. 20/€1
Olivetti logos calculator keyboard (27) key plus 12 Digit
flourescent display on driver boad (ie calculator less case,
transformer and printer) .£1.30
Plastic Equipment case 9x6x1.25° with front and rear
panels containing PCB with eprom 2764 -30 and ICS 7417
LS30 LS32 LS74 LS367 LM311 7805 Reg. 9 way D plug push
button switch, din socket 1.90
VNIOLM 60V 1/250hm TO-92 mosfet 4/E1. 100/:20
MIN GLASS NEONS L 10/E1
RELAY 5v 2 pole changeover looks like RS 355-741 marked
STC 47WBO5T LUEA
MINIATURE CO-AX FREE PLUG RS 456-071 el
MINIATURE CO-AX FREE SKT RS 456-273 2/€£1.50
STRAIN GAUGES 40 ohm Foil type polyester backed balco
grid alloy £150ea 10+ £1
DILREED RELAY 2 POLE n/o CONTACTS €1
ELECTRET MICROPHONE INSERT £0.90
Linear Hall effect IC Micro Switch no 613 SS4 sim RS
304-267 £2.50 100+ £1.50
Hall Effect IC UGS3040 + MAGNET ....£1.00
OSCILLOSCOPE PROBE SWITCHED X1X10 £10

£1

£2
£1.00
£1
(€5

.£5.00
100:£1.50
.. T0p
.£3.50
£1.50
.£4.00
.£4.00

2/€£1.50

5/£1.00
.5/€£1.00
5 €£1.00

100/£2.50

V€1

SE2

3/€1 100/£22
2/€1

£1.50

L 2E1

L4/€1
100/€£35
10/€16

S/E1

. £2.28
£1.50

£1

KEYTRONICS

MAIL ORDER ONLY

P.o. Box 634

Bishops Stortford, Herts, CM23 2RX
2 0279 505543 : FAX 0279-757656

100/£2 1000/£18
.4/€1

Elea

S/Eq

4/€1

.£1.50

£2.50 (£1.25)
.5/€1

.£1.50

CHEAP PHONO PLUGS

1 pole 12 way rotary switch
AUDIO ICS LM380 LM336

555 Timer 5/£1741 Op AMP
COAXPLUGS nice ones

4x 4 MEMBRANE KEYBOARD
15.000uF 40V SPRAGUE
INDUCTOR 20uH 1.5A

NEW BT PLUG ¢ LEAD

1.25" PANEL FUSEHOLDERS 5/€1
CHROMED HINGES 14.5x 1" OPEN .£1ea
TOK KEY SWITCH 2 POLE 3 KEYS ideal for car/home
alarms (€3
12v 1.2W small wire ended 1 amps fit AUDI VW TR7 SAAB
VOLVO 10/€£1
12V MES LAMPS. 10/€£1
STEREO CASSETTE HEAD £2
MONO CASS. HEAD .£1 ERASE HEAD 50p
THERMAL CUT OUTS 50 77 85 120C £1ea
THERMAL FUSE 121C 240V 15A 5/€4
TRANSISTOR MOUNTING PADS TO-5/TO-18.... £3/1000
TO-3TRANSISTOR COVERS 10/€1
STICK ON CABINET FEET 30/€1
PCBPINS FIT0.1" VERO 200/€1
TO-220 micas + bushes 10/80p 100/£2
TO-3 micas + bushes. .20/€1
PTFE min screen cable 10m/€4
Large heat shrink sleeving pack... .£2
CERAMIC FILTERS 6M/9M/10.7M 50p 100 £20
TOKIN MAINS RF| FILTER 250v 15A . E£3
IEC chassis plug rfi filter 10A (€3
Potentiometers short spindtes values 2k5 10k 25k 1M 2M5
new vatue. .5/€1
500k lin 500k log 4/€1
40Khz ULTRASONIC TRANSDUCERS EX-EQPT NO
DATA £1/pr
PLESSEY INVERTER TRANSFORMER 11.5-0-11.5V to
240v 200VA £6(£3)

5.6V IW3 Semikron 49K available . £25/1000
Supressor OF606 120V Bl Directional Zener in 3 amp W/E
package 5/£1.00

DIODES & RECTIFIERS
BAW?76 EQuiv IN4148.

1N4148

1N4004/SD4 1A 300V

1N5401 3A 100V

BA 158 1A 400V fast recovery

BA159 1A 1000V fast recovery

120v 35A stud

12 FL10 12A 200V small stud

..£60/10,000
10Q/£1.50
10Q/£3
10/€1
10Q/£3
100/£4

65p

4/€£1.50 100/£25
10/€1
8/€1
6/€1
4/€1
.4/€1
J3/€1
50p
.2/€1.25
£1.50
10/€18
10/€22

BY127 1200V 1.2A
BY?254 800v 3A.
BY2551300v3A......

6A 100V Similar MR751
1A 800v bridge rectifier
4A 100V bridge ...

6A 100v bridge.

8A 200V Bridge

10A 200v bridge.....
25A 200v bridge £2 ea...
25A 400v bridge £2.50

SCRs

2P4M equiv C106D
MCR72-6 10A 600v SCR

35A 600v stud

TICV106D .8A 400v SCR 3/£1
MEU21 Prog. unijunction

TRIACS

NEC Triac ACOS8F 600V TO 220

.J/£1 100/£20
£1
£2

100/€15
3/E1

diacs 25p

S/£2 100/£30
.4/€1
100/£35

.£4 each

Diacs.
TXAL225 8A 400V 5mA gate 2/£1
TRAL 2230D 30A 400V isolated stud

CONNECTORS

DIN 41612 96way socket (3row) right angle pcb pins SIM
RS 470-443. .£1.20 each
DIN 41612 64 way a/c plug right angle pcb pins SIM RS
470-465. ..£1.00 each
34 way card edge IDC connector (disk drive type) .£1.25
Centronics BBC Printer lead. .£3.50
Centronics 36way IDC plug .£2.50
Centronics 36way IDC skt ..E4
Centronics 36way plug (solder type) £4
USED Centronics 36W plug & socket. £3

MIN CASH ORDER £3.00
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS
MIN. ACCOUNT ORDER £10.00

‘D' 9-way £1. 15 way £1.50; 25-way
37-way £2; 50-way £3.50; covers 50p ea

WIRE WOUND RESISTORS

W21 or Sim 2.5W 27R 10 ot one value £1
R10 OR15 OR22 2R0 4R7 5R0 5R6 8R2 tOR 12R 15R 18R 20R
22R 27R 33R 36R 47R 56R 62R 75R 3R9 91R t00R 120R 180R
390R 430R 470R 560R 680R 820R 910R 1K15 1K2 1K5 1K8 2K4
2K7 3K3 3K0 5K0 10K

ROS {50 milii-ohm} 1% 3W .. .4tor €1
W22 o0rSim6W 7 ot one value £1
R47 1RO 1R5 3R3 6R8 9R1 10R 20R 27R 33R 51R 56R 62R 68R
100R 120R 180R 390R 500R 560R 620R 910R 1K0 1K2 1K5 1K8
2K7 3K3 3K9 4K7 10K

W23 or Sim 9W 8 ot one value £1
R22 R47 1RO 1R1 15R 56R 62R 68R 100R 120R 180R 220R 300R
390R 680R 1KO0 1K5 5K1 10K

W24 or Sim 12W 4 ot one value £1
R50 1RO 2R0 6R8 9R1 10R 18R 22R 27R 56R 68R 75R 82R 100R
150R 200R 220R 270R 400R 620R 6K8 8K2 1K0 10K 15K

WIRE WOUND RESISTORS — BOLT
ON HEATSINK TYPE

10 watt 39R, 180R
25 watt R33, 1R2, 1R5. 4R7. 25R, 100R
50 watt 3R3,5R1, 18R, 27R....

PHOTO DEVICES

BPWS0 Infrared photo Diode
Slotted opto-switch OPCOA OPB815
2N5777

TiL81T018 Photo transistor
TIL38Infrared LED..

OPI12252 Opto isolator

Photo diode 50p .6/€£2
MEL12 (Photo darlington base n/c) .50p
RPYS58A LDR 50p ORP12 LDR. 70p
GREEN or YELLOW 3 or 5mm 10/£1 .100/£6.50
FLASHING RED OR GREEN LED 5mm 50p 100/£3%
LEDS assorted RD/GN/YW + INFRE/RED .200/€8

SUB MIN PRESETS HORIZONTAL

1K 4K7 10K 22K 47K 1M 10M 15/€1 100/€S

CERMET MULTI TURN
PRESETS %”

10R 20R 100R 200R 250R 500R
2K 5K 10K 22K 50K 100K 200K 2K2 2K5 47K 500K 2M2

IC SOCKET Ss-pin 15/£1 8-pin 12/£1; 14-pin 10/£1.00;

18/20-pin 7/£1; 22/24/28 pin 4/£1 40 pin 30p
5/50p
60

TRIMMER CAPACITORS

Grey larger type 2 to 25pF Transistors 2N4427 ..

Feed Thru Ceramic Caps 1000pF 10/E1
SOLID STATE RELAYS NEW 10A
250v AC

Zero voltage switching Control voltage 8-28vDC ...
40A 250V AC Solid State relays

POLYESTER/POLYCARB CAPS

1uF 100v 10mm SIEMENS block poiycarb 10k available
1000/£80
.100/£6
.100/€£10

40p each
.50p each
.60p each

i |
.£1.30

. 50p only
€1

5/€1
.50p

.50p

.£2.50
(€18

1n/3n3/5n6/8n2/10n 1% 63v 10mm
2p2 160v rad 22mm

33n/47n 250v AC Xrated rad 15mm 10/£1.00
11 600V Mixed dielectric... .50pea

STC NTC BEAD THERMISTORS

G22 220R G13 1K G23 2K G54 50K G25 200K G166 1M
Res@ 20'c directly heated type £1 each
FS22BW NTC Bead inside end of 1" glass probe res @ 20 (]
200R 1.00

BEAD TANTALUM CAPS
6UB 25V, 47U 3V, 2U2 20V, 10U 10V
MONOLOTHIC

CERAMIC CAPS

10n 50V 2.5mm

100n 50v

100N 50V axial Shortleads
100n ax long leads.

100n 50v RAD 0.3" centres

STEPPER MOTOR 4 PHASE 2
9v WINDINGS

£3.50

12/€1 100/€£6

100/£4.50

.2.5mm or 5Smm 100/£6
.100/€£3

100/£6

.100/€10

10/£30

OFFICIAL ORDERS WELCOME

P&P AS SHOWN IN BRACKETS (HEAVY ITEMS)

65p OTHERWISE (LIGHT ITEMS)

ADD 15% VAT TO TOTAL

ELECTRONIC COMPONENTS BOUGHT FOR CASH




