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the polarization of the remote antenna.
Therefore, one helix will do the job of
three antennas: avertical beam, a
horizontal beam, and acircular beam.

Advantage

Afurther advantage is that the helix,
like other ground plane designs, is
inherently suited to a coaxial cable feed,
withoutthe need forabalun. True, the
impedance is asomewhat awkward 140
ohms, butitis still much easier tomatch
toco-axthanadipoie.

For this purpose, a quarter wavelength
of coaxial line with a calculated
intermediate impedanceis usually used
as amatching section. Aquarter-wave of
83ohmline would match 140 ohms to 50
ohms, forinstance. This is notanormal
impedance for transmission line, but 80
ohmcableis obtainable,whichis near
enough. However, this sort of matching
section only works properly at the
frequency at which the matching section
isaquarter-wave long, so the matching
would reduce the bandwidth available
fromthe antenna.

Toretainthe helix'swide bandwidth, |
designed a conical matching section,
which is not only simple to make and
mechanically robust, but also converts
the reflector into something similar to
thefunnel-shaped ground planes seenin
one of those theoretical diagrams of an
idealised wideband antenna.

The principle of the conical
transformer is that the impedance is 140
ohms atone end, varying continuously as
the dimensions change, until atthe other
enditis either 75 or 50 ohms, depending
onthe final diameter of the outer
conductor. Forsimplicity's sake, the
inner conductor does notvary. Thisis
similarin principle to the ‘Delta Match’
scheme often used with balanced
feeders, butthisoneis coaxial.

The impedance transformation of the
cone does notrely on the length of the
matching section being aquarter wave,
so itwill workover awider bandwidth.
Thereis probably no need tomakeita
quarter wave atthe design centre
frequency of the antenna, butwe do so
anyway, because it isa convenient
length and itcan'thurt. While | don't
claimto have invented this form of
matching, | don'trecall seeingitusedon
apractical antennadesign before,
perhaps because this is one of the few
antennasinwhich itis of any use.

Construction

Partly due to the coincidence of the
helix bandwidth covering the whole of
the UHF television bands, and partly
because | have anumber of receivers
and Yagi antennas already installed for
TVreceptionwhichwould be excellent
for comparison testing, my initial helix
was designed for UHF TV frequencies. At
my location, thirty miles from any major
town and the same distance fromthe
nearest 70cmrepeaters, my FRG9600
insists thatthere is no amateur UHF
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activity to be had anyway. The availability
of some sortof signal was deemed
necessary for the purposes of testing.

A 432MHz beam for the amateur bands
would be onlyslightty larger than the TV
version, and a934MHz CB beam slightly
smaller. Aversion for 1296MHz would
probably be too smalil to be wound
throughplastic drainpipe, but could
easily bewound onit.

The basic materials required are:
several metres of quarter-inch copper
tubing, alength of 2'2in drainpipe (make
it 2in for 934MHz or 3in for 432MHz), and
eitherabig piece of 1.25millimetre (18
swg) alloy sheet, orawhole lot of heavy
copper wire or brazing rod. The copper
tubing can be had from caravan or
bottied gas equipmentsuppliers. Allow
one wavelength perturn, and thenadda
bit. Plastic drainpipe grows in neglected
corners of every DIY emporium-alloy
sheetis hardertofind.

Note: all the materials used should be
non-magnetic.

Tools for the job

Fortools, youwill need an electric drill,
and if you are making the ground
plane/reflector fromsheet, something to
cutthesheet. | used aMonodex, ahand
tool that cutssweetcurvesinsheet
metal. The alternative istomakeupa
wire ground plane in the manner of a
dartboard grid, which may prove easier
than sheetmetal work for some. Don'ttry
to getaway with asheet of mesh, as it
won'tbe constructed in acircularly
polarized fashion. ‘

Thefirststep istowindthe helixona
former, which should be thediameter
givenin Table 1 minus the diameter of
the copper tube, to adjust for the
thickness of the material. The design
dimensions are measured between the
centres of the conductor. You may have
tobuy atin of paintorajar of pickies that
youdon'twantjusttogettherightsize
former. And let’'s all wind righthand
thread, shall we, like astandard
woodscrew or bolt? Having closewound

. thecoil, remove the former and stretch

the coil to the pitch spacing required

(Table 1), as close as you can manage.

Now make up a piece of card the width
of yourdrainpipe and long enough to
span several turns of the helix, and place
itinside the helix. Make amark onthe
card ateach spot where the helix passes.
This will give you aguide to the offset
between the series of holes on one side
of the drainpipe, and those on the other.
Average out several measurements to
obtainareliablefigure.

Drill %sin holes in astraightline down
oneside of the drainpipe at the pitch
spacing from Table 1,then asimilar
seriesdown the other side, but offset it
by the amountworked out from your
piece of card. My offset worked outto
5sin, but my measuring was well outby
the end of the drilling, which made
subsequentsteps moredifficult. Don't
worry about which direction to offsetthe
holes in, you can always flip the pipe
over.

Itwill be easier to get the tubing
through the holes if after drilling each
hole in its precise position, you angle the
drillin the direction of the winding and
give the hole agood ragging out.

Now you can wind the helix through the
drainpipe, turning itlike ascrew, and
taking care notto force itout of shape.
Thisis afiddly business, especially
toward the end, whenyou will have to
inchthingsalongone turnatatime. if itis
too much of astruggle atthe beginning,
then you had better go back and enlarge
the holes a bit, or you will bind up halfway
through.

When the helix is completely wound
on, testitagainstaflatsurface to make
sure each turnis the samesize and not
distorted by the struggle. Measure the
diameter again, too. Minor adjustments
can be made by eye, using the flat
surface to even things up.

Straightforward

That's the clever bitdone. Therest,
building and mounting the ground plane,
is straightforward enough. The main
thing with the ground plane is to make it
robust, with no gaps larger than aboutan
eighth of the shortest wavelength
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STAR WARS BEAM

Method of forming cone with wire ‘dart board’
reflector construction

Dpen ond
| of cone

involved, butatthe same time having
plenty of holes to keep the wind
resistance down. Mine turned outrather
fancy, as | had adrill press and Monodex
toplaywith. However,ahome-made
appearance can be advantageous. It
helps reassure nervous neighbourswho
mightotherwise thinkyou have mounted
alasercannon on your roof!

Note that the length of the conical
quarter-wave transformer varies with the
centre frequency of the antenna, but the
diameters of the two ends remain the
same aslong as the centre conductoris
quarter-inchdiameter. Thisbecomes
awkward at 1296 MHz, so different
dimensions are given using eighth-inch
rod instead. At that frequency, eighth-
inch material willbe muchmore
convenient for the helix as well, if you
cangetalongenough piece.

Making the cone is easy with awire
ground plane; you simply bend the
ground plane radials outto the back, and
solderthemtogetherinaring attheright
distance. Cuttingacone fromsheet
metal is more difficult. There is probably
aformulato calculate the radii of the
curves and angle of arc, butthe easy way
istoroll up afewtrial cones in stiff paper
untilyougetonetherightshape,and use
that as apattern.

The cone should have alarge number
of connections to the reflector to
conserve UHF continuity. When cutting
the hole where the cone joins the
reflector, leave alot of tabs which can be
bentoutto provide connection points for
poprivets or self-tapping screws.

Fitting the ground plane to the
drainpipe is made easy by cutting the
plastic to leave fourlugs sticking out
fromthe pipe, behind the ground piane
position. Corresponding tabs can be cut
and folded from the alloy sheet, or
constructed in wire and fastened to the
lugs with small screws and nuts. The tabs
protrude backwards to avoid having
metal sticking up from the ground plane.
Note also that aweb of metal remains
across the end of the drainpipe, to avoid
agapinthe groundplane.

Before fitting the ground plane, you
will have to straighten the end of the
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helixand re-bend it to form the throat of
the antennaand the core of the matching
cone.Don’ttry to make the bends too
sharp, oryou will kink the tubing. UHF
doesn’tlike sharp bends anyway. Itis
worthwhile tryingto getas close as
possible to the RSGB design figure for
the throatspacing, buti haveseena
designinan American ham radio book,
where this spacing was thought so
unimportant that no figure was given.

Similarly, itdoes not seem to matter
too muchif the free end of the helix does
notfinish with exactly awhole number of
turns; thatis, if afractional turn is left
over. The Yanks reckon to trimthis free
end for lowest SWR, but | justmade it
longenough totrap the end in the
drainpipe.

A smallwaterproofbox (lused a35mm
film canister) can be Araldited onto the
end of the cone, to house the
connections and keep water out of the
co-ax. Allthatnow remainsis to mount
the antenna on a non-metallic mast
(more drainpipe) using epoxy and a
minimum of metal fasteners.

Thoseworried about the dielectric
properties of grey polythene may want to
decrease the lossiness of the helix’s
drainpipe by Swiss-cheesing it with the -
aid of alargedrill bitor evenahole saw,
butafewdrainholes along the bottom
are probably all that it needs.

Ontrial

My ‘testfacility'is located high up at
the edge of the Cotswolds near Tetbury
in Gloucestershire, only amileorsofrom
the site of a Telecom microwave tower,
butunfortunatelyinalocal dip abouta
hundred and fifty feet below the crests of
the surrounding hills.

Our normal domestic gogglebox
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receptionisviatwo long Yagis fitted with
masthead amplifiers, one pointed at the
Mendip transmitter, and the otherat
Oxford. This is notmere duplication, as
the Oxford transmitter carries Central
Television's late night service, while
Mendip’s HTV haslocal news
programmes more in keeping with our
shopping patterns. Neither transmitteris
nearby, and singie barefoot Yagis
provide snowy pictures. The masthead
amplificationis required to give good
quality viewing.

rotator fitted with the helical beam
attached. Aninitial trial was made with
both the helixand an 18 element
Antiference TC18 Yagi (on another mast)
pointed at the Mendip transmitter, our
strongestservice. Both antennas were at
the same height and un-amplified.
Switching between the two very snowy
signalsrevealed thatthe helixwas giving
markedly less gain than the Yagi, which
israted at 14dB. Presumably, thiswas
dueto the 3dB penalty for non-circular
polarization.

Atthissignal level the transmission”
was unwatchable from either antenna, so
the masthead amp was connected to the
helix,and the signal fromitfed intothe .
building’s distribution amplifier, hence
to be split six ways (we do quite like
telly!)

The masthead amplifier is a Labgear
CM7065, with a gain of 26dB, a noise
figure of 2dB and a bandwidth of 40 to
860MHz (£17.65 from Aerial Techniques).
The further 17dB of the distribution
amplifierislargely absorbed by lossesin
the splitters and cabling. This is a /otof
amplification, and it may seem to make
the quality of the antennairrelevant, but
remember that an amplifier boosts
everything fed toit, including noise,
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interference, and multipath refiections.
Amplificationis asolutionto lowsignal
strength, but only aggravates other
receptionproblems.

With amplification, receptionviathe
helix was indistinguishable from that
given by the Yagiithadreplaced. The
differencein antennagainis obviously
swamped by the amplifer, at least on the
strong signals of our two preferred
transmitters.

Reception from Mendip and Oxford
was of the highest quality, with well
saturated colour and quiet blacks,
withouta hint of noise. It was easily
possible to distinguish the difference in
transmitted quality between filmed and
taped programs. Some recent American
series are of terrible visual quality, while
earlyones, delivered to British
broadcasters on film, give marvelious
pictures, whatever you may think of them
otherwise. If you are not aware of this
difference, itcan distort assessment of
thereception. Filmed adverts also shine
outamongst the vigeo tape.

Exploring the horizon with the rotator
broughtinteresting revelations. HTV
Wales and S4C, the Welsh Channel 4,
couldbereceived with watchable if not
brilliant quality from Wenvoe, near
Cardiff. Transmitter identification was
made using a combination of the
transmitter data in the Maplin catalogue
and exploration of the Teletext pages,
especially local theatre guides, which
give agood fix on locality. The TV South
transmitter at Hannington, near
Basingstoke, could also be received, but
notTVSitself, asitis broadcaston the
same channel asthe low power local 'fill-
in' transmitter in Bristol used for HTV.

Hence the aforementioned
advantages of the helix also proved to be
the main limitations of the antenna, at
leastinthe TV broadcast bands. Low
power local transmitters are usually
vertically polarized, while the main long
distance transmitters use horizontal
polarization. The helix receives both
modes equally well, leading to agreat
deal of co-channel interference. Alarge
number of weak stations were received
fromunidentifiable transmitters, either
very distantor among the low power
fillers which pervade the Cotswolds,
most exhibiting the characteristic co-
channel ‘venetian blinds'.

Further, the helix proved less
directional onvertically polarized
signals. The off-beam response of the
helixis elliptically polarized, which,
when scanning around the horizon,
affects horizontally polarized signals
much moresharply thanvertical ones.
Hence theinability to sort the distant
TVS from the local HTV, even though the
polarizations were-opposed and the
bearings about 120 degrees apart.

Another problemresulted fromthe
wide bandwidth overloading the
masthead amp. Serious degradation of
normally perfect reception occurred
regularly at dusk, until afilter was fitted,
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restricting the signal inputtothe amp to
the UHF TV band, from 470 to 860MHz.
This had the side effect that | am no
longer able to feed 2metre amateur
signals to my scanner from the TV
antennasocket (!), although FM radio
still comes through with the signal meter
against the stop.

This overload never occurredwhenthe
amp was fed by the original Yagi. Itis
probably duetothe factthat FM
transmissions are now cross-polarized,
and therefore much stronger on the helix
than they were on the horizontally
polarized Yagi, which alsohad a
bandwidth restricted to UHF group C/D
channels.

Bandwidth and lack of polarization
sense are therefore not unmixed
blessings, but for the purposes of
exploration itwas convenient to be able
topullin everychannel on offer, even
when it was occupied by two or more
transmissions. Quality reception of fixed
servicesis another matter, probably
better provided by the more selective
Yagi.

Considerations for other bands
Ittakes a piethora of high power
transmissions to cause the above
reception problems, so they are unlikely
tooccurin helixes wound foramateur
bands (with the exception of the possible
overload of sensitive receivers by
broadcast FM). However, those with
transmitting licences will have to watch
their out-of-band spurii carefully. A
432MHz helix will happily radiate well
intothe TV bands ifyoufeeditthe signal.
Itisunlikely that the extremes of the
stated bandwidth will hold for
transmitting, butamateur bands are
much narrower than this,andyoucan't
rely on this antennato filter your output.
Itwas not possible to come to any
conclusions about the flatness of
response using tellyreception. The
transmitters are grouped to have their
channelsin the same partofthe band, so
wide variations of frequencyare not
available from the samesite. | did note,
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however, before fitting the UHF
bandpassfilter, that it was possible to
nulloutthe local2metre repeaters by
rotating the antenna. Reception of these
repeatersis largely due to the masthead
amp, which has abandwidth down to
40MHz, but the null has to bedown to the
antenna. For the beam to operate that far
outofband would suggest thatthe
response peak is fairly flat.

Perhaps the best use for this designis
coupled toascannerforusein that
difficult area above the TV bands. Of
course, thereis hardly anything up there
thatyou canlegallylistento. ..
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RAYCOM for: Scanners, Handhelds, HF,
VHF and UHF Transceivers, Receivers.

Before you purchase anything, call us last!
S For that special deal!

ITED

YAESU [gicom SONY Tel: 021-544 6767 (PBX)

International House, 963 Wolverhampton Road, Oldbury, Warley, W Mids B69 4RL

STOCKTAKING SALE

Now that RAYCOM has taken over Ray Withers Communications. our annual stock check has
revealed excess stock levels on many lines. We are therefore offering the following items at

unbelievable prices. All equipment is new unused with full warranty. The following items are
offered on afirst come first served basis, some items are end of lines and cannot be repeatec
hence the low prices.

ACTNOW TO AVOID DISAPPOINTMENT.

Please add p&p £5.00 or carrier £10.00. NORMAL SPECIAL
YAESU FT726 Base Station with 2 mtrs £899.00 £63S 00
UNIDEN-BEARCAT UBC-50XL new 10 ch H/H Scanner £99.99 £90.00
UNIDEN-BEARCAT UBC70XL new V-UHF Scanner £239.00 €133.00
UNIDEN-BEARCAT UBC-100XL 20 ch H/H Scanner £229.00 £189.00
UNIDEN-BEARCAT UBC-175XL Desk-Top Scanner £199.00 €179.00
Colour-Rotator 40kg loading. 3-core cable £42.50 £37.50
Alignment Bearing for above Rotator. (1.5) £14.50 £12.50
CTE1600 2 mtr Handheld (same as ICOM IC2E) £199.00 £163.0C
KENPRO KT400EE 70cm Handheld (same as IC4E) £279.00 £199.00
RAYCOM 6E Discone Antenna (air band + VHF) £19.50 £10.00
S0239 Guttermount assy. C/w 6 mtrs RG58CU £12.50 £10.00
YAESU FT77 120W PA Unit (1-30MHz .5W input) £149.00 £75.00
YAESU Horn Relay Unit with 555 Timer IC £12.50 €450
YAESU YD844A 600 ohm/50K Desk Mic £39.95 £19.95
RAYCOM 13.5V 5A Power Supply Unit £29.50 £22.50

Please send large SAE for: Bargains List, Used List, Scanner Catalogue, or any other
Information/Leaflets.

Full range of SONY Receivers now in stock, RAYCOM now appointed SONY dealers. SONY
products post free.

SONY Air 7, famous Air/VHF Radio £49.00
SONY PRO80 Short Wave/VHF Radio £349.00
SONY 2001D Package including Active Antennas £399.00

Now in stock: CUSHCRAFT, BUTTERNUT and HY-GAIN Antennas.

Why not visit our spacious new showrooms, 200 mtrs from M5 J2 on the Wolverhampton rcac
plenty of car parking and coffee!

SPECIAL CLEARANCE PYE W15FM Dash Mount Westminsters, 15W 3 ch, ideal for carvars 1w
mtrs/Packet Radio. Supplied as seen untested, with copy of conversiondetails = £2° = 7% &€

FAX 021544 7124 o - .
A division of Ray Witmers Commumicatons
TELEX 336483 IDENTI-G



ELMASET INSTRUMENT CASE Hall Effect 1C UGS3040 + MAGNET ........oo.coovvcvrin £1.00 Centronics BBC Printer lead................. o £3.50

300x133X217MM d@eP .....oviiniiceiniiiccncne £10.00 ea (£2.20) OSCILLOSCOPE PROBE SWITCHED X1X10 £10 Centronics 36way 1DC plug .24 10+ £3.50

CHEAP PHONO PLUGS ............ Centronics 36way IDC skt ..............
REGULATORS 1pole 12 way rotary switch........ Centronics 36way plug (solder type)
LM317T Plastic T0220 variable ... €1 AUDIO ICS LM380 LM386 USED Centronics 36W plug & socket.
LM317 Metal ...... .. £2 555Timer5/£1741OpAMP . ‘D' 9-way £1; 15-way £1.50; 25-way..........
7812 Metal 12v 1A £1.00 COAXPLUGS niceones.. .4/€1 37-way £2; 50-way £3.50; covers 50p ea
7805/12/15/24 plastic ... BOp 100 + 27p 4 x4 MEMBRANE KEYBOA

15.000UF 40V SPRAGUE 36D -£1.50 wWIRE WOUND RESISTORS
o ou L ey
338 5A variable 3 w BT PLU 5 LE1.

e S e €180 o 20R 22R 27R 23R 36R 47R 56R 62R 75R 3RY 91R 100R
COMP}JTER iICS CHROMED HINGES 145 x 1” OPEN 120R 160R 300R <430R 470R 550R 630R E20R 910R 1K15 1K2
27128250n° NEW : £3.00 TOK KEY SWITCH 2 POLE 3 KEYS ideal for car/home 1KS 1KB 2K4 2K7 3K3 3KO 5KO 10K R05 (50 milli-ohm) 1%
68008 Processor EX-EQUIP ..o €8 41armS. ..o g3 watorg w o
27256-30 ex-eqpt............ £3.00 12y 1.2W small wire ended 1 amps m AUDI YW TR7 SAAB W22 08 SIMBW..ooooiiecesasesissis s 7 ofone value

7805/12/15/24 plastic ..... 80p 100 + 27p

2764-30 USED €2 VOLVO..... ) " Jo/eq R47 R62 1R0 1RS 1R8 3R3 6R8 9R1 10R 12R 20R 24R 27R 33R
1702 EPROM ex equip £8.00 12V MES LAMPS .o o6y 51R 56R 62R 68R 100R 120R 180R 220R 270R 390R 560R 620R
2732:)5( Légspc;_ ........ o STEREO CASSETTE HEAD £2 ;:g;;rxsol ; »gzwms 1K8 2K7 3K3 3K9 4K7 aK62 ;'o:“:oz ..
2114 60p 4118 EX EQPT .. MONO CASS. HEAD..........cccooonivrere €1 ERASE HEAD 80p

6264LP15 8K static ram £2.80 THERMAL CUT OUTS 50 7785 120C £1e0 22 R47 1R01R1 15R S6R 62 20R 180R 220R 300R

6116-3 (TC5517AP) £1.80 THERMAL FUSE 121C 240V 15A _.5/€1 390R 680R 1K0 1K5 5K1 10K

4416 RAM £3.80 TRANSISTORMOUNTING PADS TO-5/TO-18....£2/1000 W24 0r SIm12W...... e, 4 OF ONE value £1
ZN427E-8. £4.00 TO-3 TRANSISTOR COVERS 10/eq RS0 1R02R0 6R8 9R1 10R 1BR 22R 27R SGR 68R 75R 82R 100R

ZN428E-8 . £4.00 STICK ON CABINET FEET. a0/eq  150R 180R 200R 220R 270R 400R 620R 6K8 8K2 1KO 10K 15K
PCB PINS FIT0.1” VERO

SURFACE MOUNTED PCRPRISFITO.I" VERO PHOTO DEVICES

TRANS|STORS TO-3micas + bushes BPW50 infra red photo Diode ... LAEY

BCW31 BCW72 NTAV70 152836 min 50/type .......... 100/£2.80 Kynar wire wrapping wire . Siotted opto-switch OPCOA OPBSS E10
PTFE min screen cable... 2NSTT7 ..

g2 TIL81TO018 Photo translstor
80p 100/£20 TIL38 Infrared LED...

TRANS|ST°RS Large heat shrink sleeving pack.
BC107 BCY70. Pre formed leads fult spec CERAMIC FILTERS 8M/9M/10.7M ..
20/£1 100/E4 £30/1000 TOKIN MAINS RFI FILTER 250v 15A . €3 g:l?ﬁ%m%;solator -

1EC chassis plug rfi filter 10A .. oto diode 50p...... -

POWER TRANSISTORS Potentiometers short splndles values 2K5 10k 25k 1M 2M5  MEL12(Photo darllngton base "/C)
POWER FET IRF9531 8A 60V P channel to 220 o IEY UOW VI eeeer oo it s5/¢q RPY58A LDR50p ORP12LDR... .
2N3055H RCA House numbered — 500k lin 500k log a/gy GREENor YELLOW3orSmm 10/21 ©sasverr 00/!:0.50
25C1520 sim BF259 IE1100/822 40knz ULTRASONIC TRANSDUCERS EX-EQPT NO FLASHING RED ORGREEN LED Smm 50P .o, 100/638

TIP141,142/146,£1 ea, TIP112,125, 428 DATA. e N RESETS Rl NT
TIP35B £1.30 TIP35C PLESSEY INVERTER TRANSFORMER 115-0-115V to ﬁ?g,gﬂm },’K,M Y HO zoﬁmeobu
SE9302100V 10A DARL SIMTIP121...eeee. T T 240v 200VA ... €6 (£3) e e D
2N305 Ex sqpttested. ¥ MULTI TURN PRESETS
Plastic 3055 or 2955 equiv 50p ZENERS 10R 20R 100R 200R 250R S00R .. ... .50p
e o = 5.6V IW3 Semikron 50K available ........E28/1000 2K 5K 10K 22K 50K 100K 200K 2K2 2K 47K 500K 2M2
DIODES & REC'nFlERs IC SOCKETS
QUARTZ HALOGEN LAMPS BAW76 Equiv IN4148 e EOOM10,000 -pin 15/£1 8-pin 12/81; 14-pin 10/21.00; 18/20-pin 7/81;
311/12;6 523" ‘(50‘” ; g:g IN4148 ... . 100/£1.80 22/24/28 pin 4/£1 40 pin 30p
v 55w (car spot . 1N4004/SD4 1A 300V . 100/€3
1N54013A 100V .......... 10/£4 TRIMMER CAPACITORS 5/50'.‘)
N|CKEL CADM“’M BATTER'ES BA158 1A 400V fast recovery _q0o/e3 Grey larger type 2to 25pF Transistors 2N4427 . w
7.2Volts 1.8 A/hr C Cells inpacks of 6 ................... €5 P&P E£1 BA159 1A 1000V fast recovery .. Feed Thru Ceramic Caps 1000pF ... - = 101!:1
120v 35A stud
Z|F SOCKErs 12FLO 12; 200V small stud . 4/£1.80 100::: SOIJD STATE RELAYs NEw 1 OA
TEXTOLL single inline 32 way. Can be ganged for use with  gy457 1200v 1.2A....... 1064 250v Ac
24,28 and 40 way DiL devices, Dual Infine ............. 2/€1.80 BY254 800v 3A.. Zero voltage switching Control voltage 8-28vDC ... £2.50
M'scsLLANEous BY255 1300vv3A 6/€1 40A 250V AC Solid State relays.............. ....£18

To-220 Heat Sink sim RS 403-162................coee _1or2.80 ©A 100V Similar MR751.......

~4%' POLYESTER/POLYCARB CAPS

VM88 800mA 100VDIL b/REC

D.I.L. Switches 10 Way €1 8 Wa 80p. 4/5/6 Wa
B T nats ZENERS ALEO 12V . V - D 508 1A 800y bridge rectifier w69 10/3n3/5n6/802/10n 1% 63 Tomm ....... ... 10Q/E8
Minature co-axall cable RG316U ........... 0. lonndro 4A 100V bridge a/g1 10n/15n/22n/33/47n/68n 220n 10mm rad . 10’;201/52’::

... 80p 1uF250V Mullard/Siemens AX
. 2/£9.268 2u2160v rad 22mm.. m
33n/47n 250v AC X rate rad 15mm 10/£1.00

Olivetti logos calculator keyboard (27) key plus 12 Digit 6A 100v bridge.. .
flourescent display on driver boad (ie calculator less case, 2OAA2%VB°"&9°---~~------
transformer and printer, e £1.30 ridge

Plastic Equlpmepnt cas)e ox6x1.25" with front and rear 25A200vbridge£2ea 14600V Mixed dielectric... ....50p 08
panels contalning PCB with eprom 2764 -30 and ICS 7417 25A 400v bridge£2.50 .............. STC NTC BEAD THERM'STORS

LS30 LS32 LS74 LS367 LM311 7805 Reg.Qway D plug, push G22 220R G13 1K G23 2K G54 50K G25 200K G16 1M
button switch, din socket SCRs Res@20'c directly heated type... p”..... .£1 each
VNIOLM 60V 1/2 50hm TO-82 mosfet .. 2P4M equivC106D ................ FS22BW NTC Bead inside end of 1” glass probe res @ 20°c

MIN GLASS NEONS .. MCR71-6 10A 600v SCR 200R ..ot £1:00
RELAY 5v 2 pole changeover Iooks like RS 355 741 marked 354 600v stud...

...100/£10

STC ATWBOST .o s /€1 T|Cv106D 8A 400v SCRIAT ... iy TANTALUM CAPS
OMRON RELAY 3.6volt coil 2p c/o contacts marked MEU21 Prog. unijunction . 825V 47u 3V 12/£1 = 100/£6
G4D-287P-BT2... 2U220V B/ET i s e 100/£8

.. UL m
MINIATURE CO AX FREE PLUG RS 456 071 y lAcs
MINIATURE CO-AX FREE SKT RS 456-273 . NEC Triac ACOBF 600VTO 220 .......
STRAIN GAUGES 40 ohm Foil type polyester backed balco NEC Triac 150L Tab TO2206A 400V .

©/£2 100/£30 MONOLOTHIC CERAMIC CAPS

L 2ET 10N 50V 2.5mMm . 3 v 100/£4.80

grid alloy....... £1500a10+ €1 ACOVBFGM 800mA 400V T092 TRAC .3/£1 100n 50v .2.5mm or 5mm 100/£6
DIL REED RELAY 2 POLE /o CONTACTS ..o £1 DIBCS. e 4/€1 100N 50V axial Shortleads . ... 100/£3
Zettler 24v 2p c/o relay 30x20x12mm sim. RS 348-649 V5mA gate 2/€1 ... - 100/E35  100n ax long leads..... .-100/£6

. £1.80 100+ £1 TRAL 2230D 30A 400V isolated stud. — T
ELECTRET MICROPHONE INSERT ... t0.00 CONNECTORS STEPPER MOTOR 4 PHASE 2 9v
Linear Hall effect IC Micro Switch no 613 SS4 sim RS 34 way card edge IDC CONNECTOR (disk drive tvne) W|ND|NGS
304-267 oo - £2.80 100+ £1.80 E128 £3.50 oot o 10/£30
KE Ro N |cs MIN CASH ORDER £3.00 OFFICIAL ORDERS WELCOME
MAIL ORDER ONLY UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS
MIN. ACCOUNT ORDER £10.00

P.o. Box 634 P&P AS SHOWN IN BRACKETS (HEAVY ITEMS)

Bishops Stortford, Herts, CM23 2RX 85p OTHERWISE (LIGHT ITEMS)
TELEPHONE: 0279 505543 ADD 15% VAT TO TOTAL

ELECTRONIC COMPONENTS BOUGHT FOR CASH

20 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement MARCH 1988



CONTENTS

Editor
Anita Ley

Editorial Assistants
Lisbeth Stedman

Nicola Woodford
Advertisement Manager
Marian Vidler

Publisher
Peter Williams

Published by

Radio & Electronics World
Magazines

Sovereign House
Brentwood, Essex.

CM14 4SE. England

Tel: (0277) 219876

ISSN
0262-2572

Printed
in Great Britain

Newstrade sales

S M Distribution
16/18 Trinity Gardens
London SW98DX.
Tel: 01-274 8611

Subscriptions
Tel: 01-760 0409

gﬁ?m:{ﬁm World Magazines
Safety in the shack

Some of the constructional projects
featured refer to additions or
modifications to equipment; please
note that such alterations may prevent
the ttem ftrom being used in its
intended role, and also that its
guarantee may be invalidated.

When building any constructionsi
project, bear in mind that sometimes
high voltages are involved. Avoid even
the slightest risk - safety in the shack
please, at all times.

Whiisi every sare is taken when Scoepti

Y

We will. however, ghly any
complaints
The views by contributors are not

of thw mag are we
aume no responsibility for any effect from
@rroes or omissions.

Cover Photographs

Top - the UVC 3101-8 combined AID
and DIA converter IC from ITT
Semiconductor (p5)

Bottom~ the new VAD2150 flash
conductor from [TT Semiconductor (p8)

SPECIAL FEATURES

16 The Star Wars Beam
Not the latest in sci-fi weaponry, but a novel and practical
helical beam antenna for UHF, by lolo Davidson

25 Spectrum Watch
John Andrews reports that the Americans are ‘doing the
dinosaur’, using sub-surface radar to detect the remains of
prehistoric monsters

28 The Early Communicators
Without the development of wireless telegraphy, where would
we all be now? Stan Crabtree makes a historical foray into the
world of the early radio pioneers

30 Data File
This month Ray Marston shares his knowledge of practical low
power voltage converter circuits

36 Audio Frequency Meter
A useful construction project to monitor the output of your
signal generator and adjust it precisely, by R A Penfold

44 Interstage Coupling
The latest program from Brian Kendal and Jeff Howell
concerning the design of capacitance coupied amplifiers

48 MS1 Monitorscope
Ken Michaelson dives into this new box of tricks from Revex of
Japan

REGULARS

4 Product News
12 News Desk
14 Amateur Radio World
21 ATV on the Air
22 Network 934
46 Medium Wave DXing
49 Latest Literature
51 DX-TV Reception Reports
56 QSO
59 Short Wave News
62 Free Classified Ads

READER SERVICES

y analysis — p4

33
15 Amateur Radio Subscription Order Form Fun-and-
26 Subscription Order Form u %‘;'efé‘:(’;
43 Newsagent Oder Form Electronics Projects
61 Back issues Order Form
63 Free Classified Ad Form 5 i
66 Advertisers Index AR T
66 Advertising Rates and Information _T\\K
NEXT MONTH ALERS B
N -~
53 What’s in store for you - ”*_f i~
[] Next Issue 1 ﬂ}-—— L «
Cover Date April 1988, on sale Thursday ' e
10 March h
Andres Guaman, NFRAJ |

[] Publication Date
Second Thursday of the month preceding cover date

MARCH 1988

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement



PRODUCT NEW.

Featured on these pages are details of the latest products in communications, electronics and
computers. Manufacturers, distributors and dealers are invited to supply information

on new products for inclusion in Product News.

Readers, don’t forget to mention Radio & Electronics World when making enquiries

COMPACT OSCILLOSCOPE
The Hitachi V-1065 100MHz
compact oscilloscope is now

available ex-stock from
Thurlby Electronics.

Measuring only 275mm
(width) x 130mm (height) x
360mm (depth) and weighing
just 6kg, it features cursor
measurement, autoranging
time base, trigger lock and a
full 6in (Bcm x 10cm) screen.

The use of two adjustable
on-screen cursors enables
voltage, time and frequency
measurements to be made
and the resuit displayed on
the cathode-ray tube (CRT).
This eliminates errors associ-
ated with lining up waveforms
on (graticules and visual
estimations of observed
values.

Time-base speeds range
from 50ns/div (5ns/div with
x10 magnification) to 0.5s/div
on the A (main) timebase with
a continuously-variable con-
trol. The sweep time switch
can be put into the autoran-
ging mode, which will select
the optimum sweep speed
(approx 1.6 to 4 cycles of
displayed signal). Manual
override of this function is
provided using an easy-to-
use balance switch.

To reduce set-up time and
errors, an on-screen display
of CH1 and CH2 sensitivity, A
and B sweep time, delay time
and hold-off is provided. The
delayed sweep function
allows display of the A (main)
and B (delayed) timebases
simultaneously - thus provid-

ing a convenient method of
partial magnification of wave-
forms. The delay time is
displayed on the CRT.

The Hitachi V-1065 also
incorporates a unique trigger
lock function, which simpli-
fies observation of compiex
pulse trains. With this func-
tion selected, the sum of the
hold-off time and sweep time
is kept constant, enabling
changes of sweep time with-
out loss of stable trigger.

Other features include a
two channel X-Y display, a TV
sync separation circuit, per-
mitting triggering on vertical
or horizontal signals, and a
switching power  supply
accepting any line voltage
between 90 and 250V ac.

The oscilloscope has been
designed to meet the require-
ments of VDE0871 category B,
and it costs £1450 plus VAT.

Thurlby Electronics Ltd,
New Road,

St Ives,

Huntingdon,

Cambs EE17 4BG.

Tel: (0480) 63570.

The DSA524, new from
Thurlby Electronics, is a low-
cost adaptor which converts
any oscilloscope into a high
performance, dual channel
digital storage oscilloscope.

The adaptor links to the
oscilloscope using only one
cable, so it is very quick and
simple to connect or discon-

nect. The oscilloscope needs
only one channel, and can
have a bandwidth as low as
SMHz.

The DSAS524 has a sampling
rate of up to 20MS/s (mega-
samples per second) for
single-event signals, and has
a digitising memory size of
4096 words per channel.
Repetitive signals of up to
35MHz can be captured, using
an equivalent-time sampling
rate of up to 2GS/s (giga-
samples per second).

Digital summation averag-
ing is provided for up to 256
recordings. This feature
improves the signal-to-noise
ratio of repetitive waveforms
and can recover signals that
are completely obscured by
noise.

The DSA524 is fully prog-
rammable. Every front panel
control, be it a switch or a
rotary control, can be digitally
programmed. An internal
program memory can store up
to 50 front panel settings
which can then be recalled
either randomly or in sequ-
ence for automated testing
applications. Provided as
standard is an RS232 compati-
ble serial interface which can
be used for remote program-
ming, bi-directional wave-
form transfers, or driving
hard-copy output devices. An
IEEE488 interface, providing
the same facilities, is avail-
able as an option.

The DSA524 digital storage
oscilloscope adaptor is small
and lightweight, measuring
only 5.5 x 8.75 x 9in (140 x 220
x 230mm), and weighing 5Ibs
(2.25kg). It costs £585 plus VAT
in the UK.

Thurlby Electronics Ltd,
New Road,

St Ives,

Huntingdon,

Cambs PE17 4BG.

Tel: (0799) 26699.

The HP8590A RF Spectrum
Analyser, from Hewlett Pack-
ard, offers advanced features
previously found only in high-
performance models like the
industry-standard 8568B, but

it comes in a lightweight,
sturdy package weighing only
13.5kg. The instrument has
the versatility to handle vir-
tually any RF signal measure-
ment requirement, at a price
thatissignificantly lower than
previously-available instru-
ments.

Designed for easy manual
operation, the 8590A is the
first HP spectrum analyser to
have both dedicated pushbut-
tons, for frequently used
functions, and menu-based
softkeys, which access more
than 80 additional functions.
Most measurements require
only frequency, span and
amplitude selection, the
analyser automatically adjus-
ting remaining parameters
for an optimised CRT display.

Under an exclusive dis-
tributorship agreement, Hew-
lett Packard's new HP8950A
Spectrum Analyser is avail-
able ex-stock from Livingston
Technical Sales, the first HP
spectrum analyser to be made
available through a distri-
butor.

Livingston Technical Sales
Limited,

Livingston House,

2-6 Queens Road,
Teddington,

Middx TW11 OLR.

Tel: 01-977 0055.
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The new UVC 3101-8 from
ITT Semiconductaqrs is a high
speed combined A/D and D/A
converter IC. It features on-
chip auxiliary circuits to mini-
mise the external component
count in a variety of applica-
tions, including video.

This VLSI circuit, using
collector-implant  technol-
ogy, comes in a 40-pin plastic
DIL package. The circuit fea-
tures an 8-bit flash A/D con-
verter, a high-speed low-
glitch 8/9/10-bit D/A conver-
ter (designed as an R-2R
network with switched cur-
rent sources), a reference
voltage source, preamplifier,
input clamping circuit, and
feed-in output amplifier.

An impedance converter is
connected upstream of the
A/D converter to provide a
high impedance signal input
in spite of the high input
capacitance of the A/D con-
verter. The A/D converter
reference voltage is gener-
ated on-chip, but both the
ground of that circuit and the
reference voltage are fed to
pins, so that an external filter
capacitor may be connected.
The input is equipped with
switches which optionally
provide operation with keyed
clamping or peak clamping or
without clamping.

The D/A converter refer-
ence voltage is also gener-
ated on-chip, with a gated
amplifier at the output of the
D/A converter, so that an
external analogue signal can
be fed in instead of the signal
delivered by the D/A con-
verter.

Separate clock inputs are
provided for the A/D and D/A
converters, allowing them to
be used for time compress-
ion. Allinputs and outputs are
TTL compatible.

Designed as a high speed
video codec, the IC can be
used in all applications call-
ing for a high speed D/A-A/D
converter: cable and satellite
TV signal decoding, and
industrial digital signal pro-
cessing for example.

ITT Semiconductors,
145-147 Ewell Road,
Surbiton,

Surrey KT6 6AW.

COUNTER/TIMER

The Kikusui FCO1130 fre-
quency counter/timer, just
announced by Telonic Instru-
ments, joins Kikusui's range
of oscilloscopes, power sup-
plies and T & M products
marketed in the UK by
Telonic.

An 8 digit, 1GHz instrument,
the FCO1130, is fully GPIB
compatible. Utilising a 32 bit
wP, this new frequency
counter/timer has an automa-
tic self check function (initi-
ated on power up), and built-
in frequency check.

Time or frequency
measurements are displayed
on an LED display - 8 digit
plus exponent. The con-
tinuously variable gate time
control enables optimum
resolution of readings, with
minimum possible gate time
to be achieved. For low fre-
quency measurements, cycle

time is measured and the
reciprocal calculated. The
FCO1130 has two inputs -
input A having high input
impedance and covering
10Hz to 100MHz, and input B
having 50 ohm impedance
covering 80MHz to 1GHz.
Sensitivity on Input A is 20mV
on the X1 attenuation setting,
and 0.4V on the X20 attenua-
tion setting. Sensitivity on
Input B is as low as 10mV.

The GPIB function - fully
compatible with IEEE 488-
1978 - enables remote mode
section (frequencyorperiod),
and count transmission.

Telonic Instruments Ltd,
Boyn Valley Road,
Maidenhead,

Berkshire SL6 4EG.

Tel: (0628) 73933.

The Kenwood DA3531 CD
encoder, now available from
Thurlby Electronics, is a
reference signal generator
conforming to CD standards
for use in evaluation testing
of CD players.

In production use, the

DA3531 can be directly con-
nected to CD players to give
symmetrically variable func-
tions, and also to provide
output from the laser pickup.

It provides pickup simulation
for all player signal patterns
including dc bias addition,
radial and focus error, and
pickup simulation format.
Nine test patterns in the
range of 20Hz to 20kHz can be
used to test audio frequency
band characteristics, emph-
asis functions, crosstalk
between left and right chan-

nels and inter-modulation
distortion (IMD).
Sixteen sub-codes and

eight error patterns are also
available. An internal clock of
4.3218MHz is generated by a
crystal oscillator and an
external clock can be inputas
a TTL level signal.

The 16-bit precision and low
distortion of the nine test
patterns provide encoder
performance fully adequate
for testing D/A converters
and lowpass filters.

The DA3531 is built to the
normal high quality Kenwood
standard, and offers value for
money for a professional
instrument. It costs £1850 plus
VAT and is available from
Thurlby Electronics.

Thurlby Electronics Ltd,
New Road,

St Ives,

Huntingdon,

Cambs PE17 4BG.

Tel: (0480) 63570.
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NOISE GENERATORS

Two new bus-controliable
sine and noise generators
from Bruel and Kjaer combine
accuracy, speed of operation
and signal purity, for labora-
tory and production test and
measurement in electronics
and electroacoustics.

The 1049 and 1051 are multi-
purpose signal generators
with automatic sweep from
0.2Hz to 200kHz, and 1MHz
resolution. They use digital
synthesis for speed and
accuracy, and the heterodyne
principle for extremely low
distortion, typically 0.0003 per
cent.

Features include an IEEE
interface for systems use,
with fast settling time and no
loss of speed when controlied
via the bus. A high-accuracy
output attenuator covers
100dB range with 0.3 per cent
resolution. Phase-coherent
frequency switching provides
glitch-free output when the
frequency is selected or
swept, an important feature
ensuring fast settling of the
circuit under test.

The 1051 is a sine wave
generator, and the 1049 pro-
vides sine waves plus white,
pink, and narrow band noise.

The informative alpha-
numeric display shows any
three generator parameters
simultaneously. The instru-
ment can be automated to
improve productivity with
complex test and measure-
ment tasks, including high-

PRODUCT NEWS

volume production testing
applications. Up to nine set-
ups can be stored and recal-
led, and sweep amplitude
sequences can be learned, or
low-frequency amplitude
modulation obtained, using
the Memory Learn feature.

The sweep control func-
tions allow synchronous
recording of frequency
response using level and X-Y
recorders.

The 1049 and 1051 are useful
for R and D work, production
testing and ATE. In electro-
nics, they are especially use-
ful in testing high-accuracy
A/D converters. Other
application areas include
electroacoustic testing and
vibration analysis. The 1049
with its compressor is ideal
for automatic output level
regulation of loudspeakers or
vibration exciters.

Bruel & Kjaer (UK) Ltd,

92 Uxbridge Road,
Harrow HA3 6BZ.
Tel: 01-954 2366.
PINEAPPLE PCB
Pineapple has recently

updated its popular PCB draf-
ting program and, as well as
many improvements in the
standard ROM, there is now a
second ROM available which
gives the program full auto-
matic track routing capabili-
ties.

Sales of the standard PCB
program have far exceeded

the company's expectations,
with many schoo!s and col-
leges, as well as electronics
companies, using the
product.

The autorouting option is
available to work with its full
features, even on a standard
unexpanded BBC micro, and
the success rate of the auto-
routing is very high.

The autorouting update is
available to registered PCB
owners at £55.00.

Pineapple Software,
39 Brownlea Gardens,
Seven Kings,

liford,

Essex IG3 9NL.

Tel: 01-599 1476.

VIEWDATA SYSTEM

A low cost private viewdata
host system running on a PC
XT or AT compatible has been
introduced by viewdata
specialists, Tandata Com-
munications.

Called Tanstar, it is a
powerful system providing atl
the facilities required to cre-
ate and manage a Prestel-
type database, whilst its low
cost makes it an economical
proposition for a relatively
small number of users.

Tanstar is run on a PC XT or
AT compatible, which must
have a minimum 10 megabyte
hard disc. Users are con-
nected via multiplexer cards,
each of which has 4 ports. A
maximum of 4 cards can be
fitted to the PC, giving a
maximum of 16 simultaneous
users. The ports on the mul-
tiplexer cards can be either
locally connected directly
into a terminal or PC, or
remotely accessed, when,
obviously, an auto-answer
modem and dedicated
telephone line are also
required for each port.

Many of the features
usually found in word proces-
sing packages are combined
with an easy-to-use menu-
driven command structure.
The Editor also includes a
carousel facility, allowing a
number of pages to be auto-
matically displayed with a
user - defined interval
between pages.

The interactive host soft-
ware works in the same way as
Prestel while the frame man-
agement system allows lis-
ting of the routes between

pages, highlighting any dis-
crepancies, listing frames
which cross reference a
particular page, copy or
delete nodes of frames.

The basic software system
retails for £3450 + VAT and at
under £5,000 to include hard-
ware. Tanstar can also form
the basis of more sophisti-
cated information databases
to inciude the delivery of
photographic quality pictures
via interactive cable or data
broadcast, while the database
itself may be remotely
updated via data broadcast.

Tandata Communications,
Albert Road North,
Malvern,

Worcs WR14 2TL.

Tel: (0684) 892421.

DISK CONTROL BOARD

Improved hard disk and
floppy disk control functions
are provided by a new IBM
PC-AT compatible board
developed by NEC.

In addition to incorporating
the uPD7261A hard disk con-
troller (HDC) and the
uPD9306A digital hard disk
interface to provide data
separation and precom-
pensation, the board also
features a 512K-bit/32K-word
data buffer. Combined with
the HDC's powerful instruc-
tion set, allowing mutti-sector
read/write verify data etc,
these facilities ensure
operating speeds some 20%-
30% faster than can be
achieved with conventional
controliers.

Floppy disk control utilises
the uPD72065 (CMOS version
of the industry standard
uPD7635) supported by a high
performance CMOS with
separator, wPD71066. Max-
imum flexibility, for up to 4
drives, is achieved by automa-
tic switching between stan-
dard and high density
formats. .

The floppy disk controller
can also be used with a tape
streamer for hard disk back-

up.

NEC Electronics (UK) Ltd,
Cygnus House,

Linford Wood

Business Centre,

Sunrise Park Way,
Linford Wood,

Milton Keynes MK14 6NP.
Tel: (0908) 691133.
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PRODUCT NEWS

The SAF0300 from ITT Semi-
conductors is a CMOS inte-
grated circuit for a car clock,
which also provides a 64Hz
timebase signal for an exter-
nal device such as a speedo-
meter with a recording
facility.

The circuit is a good exam-
ple of the reduction in space
and costs that is possible by
the use of ICs for automotive
applications. It is one of a
range of automotive ICs avail-
able from ITT.

Operating voltage for the
SAF0300 is from 6 to 16.5V,
nominally 12V.

The IC comprises an oscil-
lator circuit, a fixed 4:1 fre-
quency divider, a motor driver
stage in bridge configuration,
and a 64Hz push-pull output.
The only additional compo-
nent needed is, a quartz
crystal.

There are 16 pin connec-
tions to the circuit. Pinstwo to
eight are frequency adjust-
ment pins. They have an
accuracy of 10°%. When all
the adjustment pins are open
circuited, or connected to the
supply voltage pin, then the
output frequency is at a
maximum. Grounding the
adjustment pins successively
decreases the output fre-
quency. If all the pins are
grounded, then the output

frequency is reduced by
224ppm.

The divided-by-four oscilla-
tor frequency may be

checked at a separate test
terminal. Based on this check,
the accuracy of the clock can
be adjusted by using pins two
to eight to control the output
frequency.

Py
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ITT Semiconductors,
145-147 Ewell Road,
Surbiton,

Surrey KT6 6AW.
Tel: (0703) 229041.

ELECTROLYTIC CAPACITOR

Now available ex-stock
from RR Electronics are two
new Panasonic electrolytic
capacitors. Both are
improved versions of pre-
vious radial aluminium types.

The ESM series (0.1-100xF)
is a replacement for tantalum
capacitors. It therefore fea-
tures low impedance and low
leakage current. Tempera-
ture range is —40°C to +85°C.
Voltage is —10V to 50V dc.

The HFS series (33-4700uF)
is a small version of the HF
series. It features low impe-
dance at high frequency and
low temperature, with long
life at high temperature: 2000
hours at +105°C. It resists
solvents Freon TE, TESm
WD602 and TP-35.

RR Electronics Ltd,
St Martins Way,
Cambridge Road,
Bedford MK42 OLF.
Tel: (0234) 47211.

The MHS 80C52 and 80C32
are now available from RR
Electronics: two high-per-
formance CMOS versions of
the 8052/8032 NMOS single-
chip 8 bit microcontrollers.

Applications for these mic-
roprocessors include tele-
communications (modems,
line card controllers), robo-
tics, process control, automo-
tive, computer peripherals
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and data terminals.

The two CMOS chips draw
much less power than their
NMOS equivalents, only
120mW at 12MHz, compared
to 900mW for NMOS chips.

Clock frequency can be
reduced to anyvalue, evendc,
without data loss, and radia-
tion tolerance is greatly
enhanced.

The 80C52 has all the fea-
tures of the 8052, which
include 8Kbytes of ROM; 256
bytes.of RAM; 32 /O lines;
three 16 bit timers; 5-source,
2-level interrupt structure;
full duplex serial port; on-
chip oscillator and clock cir-
cuits.

In idle mode the CPU is
frozen while the RAM, the
timers, the serial port and the
interrupt system continue to
function. In power down
mode the RAM is saved, and
all other functions are
inoperative.

The 80C32 s identical to the
80C52, but without the on-
chip ROM. The 80C32 is
available ex-stock from RR;
but there is a lead time on the
80C52 because of its factory-
masked ROM.

Both chips feature a Boo-
lean processor, five interrupt
sources, programmable
serial port and 64K of data
memory space.

Temperature ranges
include commercial, indust-
rial and military.

RR Electronics Ltd,
St Martins Way,

Now available from Online
Distribution are five new
68000 peripheral communica-
tions chips by Mullard.

The SCN68681 dual univer-
sal asynchronous receiver/

transmitter (DUART) com-
prises a dual channel, quad
buffered receiver and double
buffered transmitter. It fea-
tures a parallel 1/0 portand 16
bit counter-timer.

SCN68652 dual universal
serial communications con-
troller (DUSCC): this handles
asynchronous character and
bit-oriented protocols,
including X25 and BISYNC. A
built-in digital phase locked
loop provides NRZ, NRZ1, FM
and Manchester encod-
ing/decoding.

SCN68661 enhanced prog-
rammable communications
interface (EPCI): a universai
sync/async double receiver/
transmitter with internal baud
rate generator. The SCN68653
is a polynomial generator
checker: a companion chip to
the MPCC or EPCI. It is an
error correction, code gener-
ation/comparator circuit.

The SCN68652 multi pro-
tocol communications con-
trolter (MPCC) is a synchro-
nous communications con-

trolier; it has bit-oriented
protocols SDLC, ADCCP,
HDLC and character-

oriented protocols BISYNC
and DDCMP.

Online Distribution Ltd,
Melbourne House,

Cambridge Road, Kingsway,

Bedford MK42 OLF. Bedford MK42 9AZ.

Tel: (0234) 47211. Tel: (0234) 217915/272733.
v———
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PRODUCT NEWS.

FLAT CABLE CONNECTORS

The full range of 3M
Scotchfliex flat-cable connec-
tors and accessories is now
available from RR Electronics
Limited.

The system does away with
stripping, positioning and
termination of individual
wires. It connects flat cables
to each other and to PCBs,
DiPs and Delta-type submini-
ature racks and panels.

Connectors are in two
grades: standard grade has
30u inch gold plating;, com-
mercial grade has 10u inch.

Headers are offered in 10-60
way straight or right-angle
solder-tail versions. As well
as the standard model, there
is a low-profile version for
PCBs with limited space.

There is also a wide choice
of connectors for every
application, including DIP,
PCB, edgecards, Delta and
DIN 41612.

A full range of Scotchflex
tooling, junction shells,
polarising keys and other
accessories is available from
RR Electronics.

RR Electronics Ltd,
St Martins Way,
Cambridge Road,
Bedford MK42 OLF.
Tel: (0234) 47211.

* _RFI FILTERS

A new range of filters from
Corcom, the G Series, repre-
sents a compact, cost-effec-
tive solution to the suppres-
sion of noise in equipment
that has to meet the con-
ducted emission limits of
internationally accepted spe-
cifications including VDE

0871, Level Aand FCC, Part 15,
Class B.

The G Series RFI filters are
designed to provide excel-
lent common-mode and
differential-mode  attenua-
tion in most types of digital
electronic equipment; in
particular, switched mode
power supplies, over the fre-
quency range from 20kHz to
145kHz.

Two versions are available,
both with a rated current of
6A. The 6VG1 offers maximum
leakage currents of 1.25mA at
120V ac, 60Hz, and 2.1mA at
250V ac, 50Hz, while the
corresponding figures for the
6EG1 are 0.3mA and 0.5mA,
respectively. The EG model
thus meets the very low
leakage current require-
ments of SEV and VDE port-
able equipment, as well as
UL544 non-patient connected
medical equipment.

Corcom UK,

8 Westgarth Place,
College Milton North,
East Kilbride,
Scotland G74 5NT.
Tel: (03552) 44248.

Corcom has developed a
new range of filters designed
to prevent unauthorised
access to data via radiated
emissions.

The new F3386 and F3387
filters are equally suited to
high security applications in
military, commercial or
industrial systems. They aiso
achieve a high rate of com-
pliance to the US Govern-
ment's TEMPEST standards
by incorporating filter cir-

cuitry designed for extremely
high common-mode and
differential-mode  attenua-
tion over the frequency range
10kHz to 1GHz.

The mechanical packaging
of the new filters comple-
ments the electrical design
by bulkhead-mounting one
surface of the filter and
passing the leads through the
panel to eliminate radiation
round the filter.

The F3386 is rated at 3A and
the F3387 at 6A. The filters are
solder-sealed, and are des-
igned to comply with all
applicable UL requirements.

Corcom UK,

8 Westgarth Place,
College Milton North,
East Kilbride,
Scotland G74 5NT.
Tel: (0799) 26699.

| __NEW A/D CONVERTER |

The new VAD2150 flash
converter from ITT Semicon-
ductors is manufactured in
Cl (collector implanted)
technology. Designed in con-
junction with ITT's Digit 2000
digital TV system, the inte-
grated circuit is suitable for
v scramblers, digital
Teletext decoders, video
memory applications and D2-
MAC satellite receivers; in

fact anywhere a fast, low cost
A/D converter is needed.

Mainly consisting of 127 fast
comparators, the VAD2150 is a
seven-bit converter. It oper-
ates at a high speed of 20MHz
and is fully compatible with
the Digit 2000 system.

Two analogue inputs are
provided for selection of
different signal sources.
Input A is used for large
amplitude signals and input B
for standard 1V signals. The
sensitivity of the inputs can
be doubled for increased
resolution and better
synchronisation of the output
digital pulse.

A further option with the
input circuitry is to create a
pseudo 8-bit mode by tog-
glingthe input by halfthe LSB
(least significant bit). The
reference voltage is different
for odd and even fines by half
an LSB. This toggling
increases the resolution of
the video A/D conversion.

The analogue and digital
sections of the VAD2150 have
separate power supply pins to
achieve a good decoupling
between the analogue and
digital circuitry.

ITT Semiconductors,
145-147 Ewell Road,
Surbiton,

Surrey KT6 6AW.
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PRODUCT NEWS

A new 13A plug from Feller
UK provides good electrical
isolation and mechanical
integrity due to its seamless
moulded body and part-
sleeved live and neutral pins.
A transparent plastic fusehol-
der allows quick and easy
access to the fuse from the
front of the plug. The snap-in
fuseholder features a window
which allows the fuse current
rating to be seen at a glance.

Power supply cords and
cordsets incorporating the
new plug are available in a
variety of cross-sections,
lengths and colours. The
cordsets feature equipment-
end power connectors meet-
ing UK and all existing inter-
national interconnection
standards.

Specified fengths of cable,
incorporating the new plug,
are also supplied, allowing
users to make the equipment-
end connection.

Coiled or shielded cables
are also supplied with the
new plug attached. Supplied
cords include HOSVV-F3G
0.75mm?, HO5VV-F3G 1.00mm?
and HOS5VV-F3G 1.50mm2.
Two-wire ungrounded flat
and round types include HO3-

VV-H2F2 0.75mm? HOS5VV-
H2F2 0.75mm?, HO3VV-
F2 0.75mm? and HOS5VV-
F2 0.75mm?2,

Feller (UK) Limited,

Unit 1,

Middlefields Industrial
Estate,

Throckley Way,

South Shields,

Tyne and Wear NE34 ONU.
Tel: (091) 455 1048.

Ferguson is launching two
new products to help protect
the home under the ‘Home-
scan’ banner.

Increasingly, the public is
concerned about what Crime

Prevention Officers call
‘access control’, that s,
monitoring  exactly who

comes intothe home and why.
There is rising awareness of
the risk from con men, and
women at home alone -
particularly in major conurba-
tions - who want to know who
is visiting them.

Security consciousness is
on the increase - and this is
welcomed by the authorities.
Inthe last sixyears, consumer
spending on security has
risen from £84 million to £175
million.

Ferguson is introducing
two access control systems,
both of which can be easily
installed in a couple of hours
by anyone competent in DIY.

The system comprises a
video camera, which is cap-
able of operating in total
darkness, simple camera
mounting plate, camera con-
trot unit and RF lead -
everything needed to put the
surveillance system into
operation with the exception
of a coaxial cable, which can
be purchased from any good
electrical retailer.

The camera should be
mounted by the front door
and the picture of the caller is
fed through to a designated
channel on a domestic tele-
vision which gives one-way
audio and visual communica-
tion.

By wiring the FHS1 through

the doorbell system, an audi-
ble alarm will interruptany TV
programme being watched, to
inform the viewer to switch to
the appropriate channel to
see and hear the caller.

The FHS1 can also be used
inside the home as a baby
minding device. The camera
can easily be mounted on any
35mm camera bracket to
focus on the cot or play pen,
allowing you to see and hear
that all is well.

The Ferguson FHS1 is sim-
ple to install, and is expected
to retail at around £449.00.

The FHS2 system com-
prises a video camera
mounted in a unit including a
bell push, microphone and
speaker, and a separate dedi-
cated video monitor/control
unit, both with wall-mount
brackets.

Once again, the camera can
work in total darkness and
also offers two-way audio
communication (a useful
benefit for the blind and
disabled). An electric door
lock can be released by
pressing a button on the
monitor unit after the visitor
has identified himself, and a
light emitting diode (LED)
indicator shows when the
door is open, or unlocked.
The system can be easily
installed by anyone compe-
tent in DIY.

This versatile system is
aimed at established family
households, and will retail at
around £749.00.

Ferguson Ltd,
Cambridge House,
Great Cambridge Road,
Enfield,

Middlesex EN1 1IND.
Tel: 01-363 5353.

The CDS 37E is a digital
CTCSS encode-only panel.
This panel compiiments the
CDS VE tunable CTCSS
encode panel, and provides a
programmable encode-only
facility for most two-way radio
applications. The panel mea-
sures 19 x 21 x 10mm and has
a 2.5mm header for conve-
nient installation.

CDS Limited,

PO Box 83,
Basingstoke,
Hampshire RG25 2PX.
Tel: (0256) 83528.

Grundig have added the
new Concert Boy 225 to their
range of audio products - this
brings their portable radio
range up to four.

This compact, four band
radio—- MW, LW, FM (with AFC
and four presets) and 2 SW
bands: has a short wave
coverage of 58 to 6.4MHz
(49m band) and 6.8 to 18.5MHz
(41m to 16m). Other features
include slider volume and
tone controls; large wide-
band loudspeaker; 1.5 watt
music power output and
3.5smm headphone socket.
The radio can be mains or
battery operated.

The Concert Boy 225 mea-
sures 31.5cm x 18.5cm x 7.2cm
and weighs approximately 1.5
kilos. It is available in black,
and the price is approx-
imately £39.95.

Grundig International (UK),
Mill Road,

Rugby,

Warks CVv21 1PR.

Tel: 01-379 7945.
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BC117  0.49 BDI24P 0.89  BFIS4  0.99 BUI25  1.25 T6036V 0.88 25C1173 9.948 | PS38S For Sony SLC567 etc 38.00 a.
BC119 024 BDI3 042 BFI9s 049 BUI2%6  1.60 T9002vV  0.88 25Cy307 2.98 | H338T For Toshiba 2880, AC5 PEN 4.80
BC125 0.28 BD132 0.42 BF197  0.99 BU204  1.88 TV 078 ,5C1364 0.80 | F54828 For Sony SLC20/30 etc ::3 ACVPY 80
BC139BC 0.20 BD133 0.40 BF198  0.98 BU205 .30 T9015V 298 25C1413A 2.80 | 05838 For Sony SLCB/CY etc o on AC/TH1  4.00 i
BC140 039 BD135 0.30 BF199  0.14 BU208 :.nn T0MV  2.95 25C1449 0.80 | S V2000 g ACT22 60.78 d
BC141 028 BD136 030 BF200 040 BU20BA 1.82 T9038V  3.95 35C1628 0.78 AH221  39.00 I
BC142 029 BD137 0.32 BC240  0.20 BU208D 1.88 THY15/60 2.28 25C1678 1.50 V|DEO BELT KITS ::gga 39.00 . °g
BC143 024 BD138 0.30 BF241  0.45 BUI6  1.20 THY15/85 223 25C1945 3.78 — 6.00
BC1478 042 BD139 0.2 BF245  0.30 BU3%GS 1.80 TIPS 040 2Sg|953 o8 | Aks1VS83000/9500/9600 2.7 N"""‘"P""’s""'w‘l"iﬁ" AN1  14.00 78
BC148A 0.09 BD140 0.30  BF25LC 0.38 BU47  1.24 TIP2OC 0.42 35C1957 0.80 ?"""a: WS""‘:’”N"” National Panasonic NV7000 ARP12  2.80 80
BC148B 009 BDI4s 140  BF257 028 BU4B  1.80 TIPIC 043 25C1969 1.95 | Forreonrsvse o0 A 2.78 ARP34  1.25 aeloo
BC49 000 BDISOC 0.20 BF259 028 BUSK 238 TIPIIC 0.88 25C1985 1.80 | rerouson 3v22/IVC / National Panasonic by 26.50
BC1S3 0.30 RDI59 0.68 BF271 026 BUS0BA 1.08 TIP32C O, 25C2028 148 | HAsac0/A660 s | NV8600/8610/8620 218 26,80
BC1S7 092 BDo  9.80 BF271 026 BUS28 .90 TIP3C 0.95 25C2029 .95 | Ferguson VZVJVCHR7700 1.50 2.80
BCI159 ©0.09 BD166 0.95 BF273 048 BUSO? 220 TIPMB 095 75Co091 0.85 1. 1.78 33.00
BC161  0.55 BDI79 o072 BF335  0.38 BUY20 213 TIP4IA 048 25C2098 2.98 | Ferguson3V29/JVCHR7200 218 38.00
BC1708 0.18 gBD182 0.70 BF336 0.34 BUYEIB 1.70 TIPAIC 0.48 25C2166 1.98 ! 3718 295.00 39.00
BCin 0.09 BD201 0.83 BF337 0.20 BuUYN 2.80 TIP42C 047 25C2314 0.80 Ferguson 3V31/JVC HR7650 Sanyo VTC9300P 3.0 67.00 22.00
BCI7IA 0.0 BD202 ©0.68 BF338 032 BUV4At 2.80 TIP47  0.88 35C2371 0.36 2.78 | Sharp6300 3.50 85i00 32,00
BC171B 0.0  BD203 0.78 BF355 0.37  MJ3000 1.9 TiP4g 0.85 ,5C931D 0.98 | JVCHR3330/3600 2.78 Sharp 7300 3.50 55.00 1.00
BC172 0.10 BD204 0.70 BF362  0.98 MJE340 0.40 TIPS 0.88 15DS234 0.80 | HitachivT11/33 2.78 Sharp 8300 3.50 $5.00 0.60
BC1728 090 pgD222 0.48 BF363 ©0.68 MJE350 0.78 TIP120 0.860 ,5D32sE 1.88 | Hitach: VT5000 2.98 | Sharp3300 3.30 50.00 1.2%
BCI172C 0.40 BD223  0.80 BF37T1 0.28 MJE520 0.48 TIP125 0.88 5K19  0.88 | Hitach) VT8000 1.28 Sony C6 2.78 25.00 128
BCI738 0490 BD225 0.48 BF394 019  MJE2955 0.93 TIP142  1.78 K33  0.88 | Natonal Panasonic SonyC7 3.50 38.00 8.80
BCI74A 0.00 BD232 093 BF422 032 MPSAI3 029 Tip146  2.78 “75Kio5H 9.80 | NY300/333340 2.95 | SonyT9 2,95 55.00 1.80
BC177 0435 gBD233  0.38 BF423 0.28 MPSA92 0.30 TIP161  2.08 K88 0.98 | NationalPanasonic NV20008 Sony SL3000B .78 27.80 0.90
o 913 B2k QLo aray o M:i?:w'\ 495 TiEgess 089 National Panasonic NV777 ) ?g;\;g:a;ggwao ‘50 22,99, ?g
BC182  0.10 F4 0.36  MRF450 g TIPS 0.8 o3RS 15250 o 20.00 4:20
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NEWS-
DESK

Shuttle fests

NASA has announced thata
major defect was found in the
area of the shuttie solid motor
nozzle during a test firing.
NASA said this type of failure,
had it occurred in actual
flight, had the potential to
replicate the Challenger
disaster of nearly two years
ago. The fault had to do with a
burn-through  of nozzle
insulation. The failure was
discovered after preliminary
examination suggested that
the test had been totally

successful.

NASA acknowledged that
the test failure was a ‘major
setback’ and would definitely
affect the planned June 1988
launch of shuttle Discovery.

Radlo Innovation
A revolutionary new radio
service is being provided by

BBC Radio with help from one -

of the UK's largest computer
distributors, Rapid Recall,
and its commercial end user
division Rapid Solutions.
The new service, developed

by the European Broadcas-
ting Union, is being
introduced throughout
Europe and is called Radio
Data System (RDS), which
according to the BBC is the
most significant advance in
radio technology since the
introduction of stereo broad-
casting.

Because the broadcasting
chain relies on a series of fail
safe methods of operation, a
computer with full back-up
capabilities was specified.

The system supplied by
Rapid is a MIRA System,
manufactured by Digital
Equipment Corporation, com-
prising two PDP-11 mini-
computers running in tandem
in ‘Hot Standby' mode. If an

error is detected in one
computer, changeover to the
other is automatic, and

occurs without loss of data.

24 hour broadcasting

In the two Hughes HS376
satellites to be tested in orbit
before delivery to British
Satellite Broadcasting (BSB)
in August 1989, improved
Super NiCad batteries will
generate 110 watts of power
foreach of three direct broad-
cast channels, thus allowing

the satellite's communica-
tions payload to be run at ful
power even while its solar
cells arein eclipse - ie, in the
Earth’'s shadow.

This will enable viewers to
receive the powerful broad-
casts through small antennas,
only a fraction of a metre in
diameter, at any time of the

day or night and in any
weather. For commercial
communications satellites,

which hover overhead in
geostationary orbit, eclipse
lasts from 20 to 70 minutes
every evening during the
spring and autumn.

But perhaps even more
interesting is the way each
channel’'s 110 watts is -sup-
plied. Instead of using high-
power travelling wave tubes

(TWTs), which have had
questionable success in
space, Hughes chose a

design considered innovative
for direct broadcasting ser-
vices (DBS) simply because it
uses medium-power travell-
ing wave tubes in orbit.
Hughes’ communications
payload designers linked 55
watt TWTs in parallel with a
common power supply to
produce 110 watts per chan-
nel. This payload configura-
tion makes it possible to
transmit either three high-
power channels or up to five
channels at medium power.
The technique of doubling
up tubes to produce
increased power per channel
is not new to Hughes. in 1982,
tube paralleling was used, at
Satellite Business System'’s
request, on their HS376 satel-
lite, SBS-3, for a possible
medium power TV direct
broadcast service. SBS-5,

So advanced is the BBC
computer installation, it is
thought to be the first PDP
based MIRA system to be
installed in Europe.

Schools satellite link

The first live satellite
videoconference between a
British and an American
school took place at 3pm on
Thursday, December 17th
1987, from the London studio
of the international television
news agency Visnews.

Students of Acton High
School, a west London com-
prehensive, linked with their
counterparts at Hall High
School, Milwaukee, lllinois, in
a one-hour, two-way pre-
sentation and discussion via
the BrightStar transatlantic
satellite system.

The educational ‘space-
bridge', was inspired by Acton
School's deputy Head, Tony
Hewitt, and is the latest in a
series of initiatives aimed at
developing the technological
and communication skills
necessary for young people
to succeed in an increasingly
competitive and international
environment. Robotics, com-
puter communications and
Japanese language, together
with downlinks from CNN and
the weather satellite, have all
been introduced into the
school’s curriculuminthe last
two years, thanks to a grant
made in 1986 by the Great
Britain-Sasakawa Foundation
and matched by the local
Education Authority.

With further support from
local and national enter-
prises, Mr Hewitt and the
school's headmaster, John
Leavold, are currently hoping
to negotiate a regular one
hour of transmission time on
the Olympus satellite, so that
visual links with European
schools can foster friendship
and understanding between
youngsters of different coun-
tries and cultures.

Thursday’'s  videoconfer-
ence, which was scripted and
produced by the students
themselves, included a pre-
sentation on the UK Educa-
tion Reform Bill and a look at
the stereotypes that other
countries often assume exist
in British society.

Each subject was discussed

now being built by Hughes, with the students in Mil-
has an even more sophisti- waukee, who also made their
cated doubling scheme. own presentation on
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educational topics.

The involvement of Visnews
and BrightStar in this unique
event was prompted by Mr
Frank Holmes, a Visnews
engineer, who has spent
much time helping Acton
High Schoo! with its satellite
programme in the past year.
The companies also sup-
ported the event with a num-
ber of technical facilities.

Russian/Canadian Skitrek

Leo Labutin UA3CR and his
colleagues in the joint Rus-
sian/Canadian Skitrek
Expedition have returned to
the USSR after training in
Canada. The Skitrek is now
due to depart on the three
month cross-polar trek
around March 1st.

An information pack about
the Skitrek and the com-
munications and navigation
aspects using amateur radio
has been prepared - tailored
to educators who wish to
include tracking the trekkers
in their high school science
classes. UO-11's speech
synthesizer (Digitalker) will
be carrying the trekker's posi-
tion and should be easily
heard on hand-held VHF-
NBFM receivers.

To obtain the kit, please
write to Richard Ensign
N8IWJ, AMSAT Science
Education Advisor, 421 North
Military, Dearborn, Ml, 48124,
USA.

HF radio systems

The Fourth International
Conference on HF Radio Sys-
tems and Techniques will be
held at the Institution of
Electrical Engineers (IEE),
Savoy Place, London WC2R
0BL, from April 11th-14th,
1988.

The aim of the conference
is to review recent advances
in the theory, design, per-
formance and operation of HF
communijcation systems and
networks. It will also provide a
discussion forum for resear-
chers, designers, manu-
facturers, users and others in
the field.

topics: system design control
and networking; antennas;
noise, interference and mod-
elling; propagation; RF
equipment and techniques;
HF radar and signal design
and processing.

Next generation weather

British Aerospace Space
and Communications Divi-
sion has been awarded two
study contracts, with a total
value of over £150,000, for the
second generation of Euro-
pean Meteosat weather satel-
lites.

The studies, awarded by the
European Space Agency,
comprise a spacecraft sys-
tems study and a study for a
microwave sounder — one of
three principal instruments
planned for the new genera-
tion of Meteosat satellites,
expected to commence ser-
vice in geostationary orbit by
the mid 1990s.

Meteosat satellites, oper-
ated by the European weather
satellite organisation Eumet-
sat, provide meteorologists
with valuable data including
the pictures which have
become a regular feature of
television weather forecasts.
In addition to producing raw
images and relaying proces-
sed data, Meteosat also
relays data collected by
remote Earth stations,
weather balloons, buoys at
sea, etc.

The new system will help to
improve the accuracy of
weather forecasts by provid-
ing better pictures and more
data, including temperature
and humidity profiles of the
atmosphere.

Work on the study con-
tracts, has been undertaken
at the Division's Bristol site
and will be completed by April
1988.

UoSAT operations

UO-11 has been returned to
normal operations, running
the original Diary software,
following problems experi-
enced with the new Forth
Diary loaded in November.

RR Electronics prize

Rob Smethers, director and
general manager of RR Elec-
tronics, presented a Panaso-
nic video recorder to
customer Meng Leong of
Balvin Electronics, London.

Mr Meng won the prize in a
readers’ competition in a

recent issue of RR's customer
newsletter, featuring Panaso-
nic monitors and disc drives.
Almost 1000 entries were
received.

was using.

Libration and spin built up
during the Forth Diary prob-
lem - resulting in a z-spin
period of around 15 seconds
and the spacecraft losing
gravity lock. Automatic de-
spin manoeuvres carried out
by the OBC just before Christ-
mas succeeded indecreasing
the spin to around 4 minutes
(normal), ready for delibra-
tion manoeuvres. The ‘old’
Diary software cannot de-
spin and delibrate simul-
taneously, and thus these
manoeuvres take time, as de-
spin increases libration, and
delibration increases spin!
The new Forth Diary (when
operational!) can execute

Commander of the Soyuz TM-
4 launch was Viadimir Titov,
the pilot/engineer was Musa
Manarov, and the research
engineer was Anatoly Lev-
chenko.

Later, on December 29th,
three cosmonauts returned
safely to earth - including
Yuri Romanencko, who set a
space endurance record of
326 consecutive days in
space. He was accompanied
by Alexandr Alexandrov and
Anatoly Levchencko in the
landing in Kazakstan.

Romanencko appeared
weak as he disembarked from
the Soyuz module and he was
carried by stretcher to the
waiting helicopter.

Technical papers from 19 Diagnostics have notshown both these manoeuvres The Soviets have said the
countries will be presented at  up any software faults associ- together. relief crew launched on
the conference which will ated with the Forth Diary, and December 21st will stay aloft
open with a keynote address so memory ‘worm’ tests will USSR Mir as long as one year to study
by Mr Keith R Thrower, be scheduled soon to assess Three cosmonauts suc- the effects of prolonged
Technical Director, Racal- whether there is a ‘bad’ cessfully docked with two of weightlessness as a prelude
Chubb Ltd. portion of the 32kbyte mem- their colleagues on the Rus- to a planned three year long

Sessions at the conference  ory which is normally used for sian Mir Space Station on flight to Mars in, the next
will cover the following WOD, but which Forth Diary December 23rd. Mission decade.

P
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AMATEUR RADIO
WORLD

Compiled by Arthur C Gee G2UK

t was good to see amateur radio once

again playing a part in the rescue of a
ship's crew. In this country, amateur
radio is justifiable by the authorities on
the grounds that it contributes to the
education and self-teaching of the
electronics sciences. In America, the
emphasis is on its contribution to
community services. Its value in provid-
ing communications in disasters has a
much higher priority there than here-no
doubt because disasters in which
amateur radio can provide much useful
help occur more frequently in thatpart of
the world than here, for which we should
naturally be thankful.

However, occasions in which a radio
amateur has been able to contribute
significantly to life saving events have
been quite frequent lately, and musthelp
considerably in improving our public
image. In the days when CB radio was
trying to build up its public image, much
was made of occasions when CB had
contributed to some humanitarian activ-
ity, and as much media coverage as
possible was sought for these occasions.
Amateur radio here has been less ready
to take advantage of occasions when it
_has participated in such activities.

It was encouraging therefore to see
the good media coverage of Robert
Watter's initiative; he intercepted a
‘Mayday’ call from the 2500 ton Panama-
nian-registered vessel ‘Island Queen’,
bound from New York to Liverpool. He
notified his local coastguards of the call,
thus enabling them to start up rescue
procedures with the minimum of delay.

As most readers will no doubt have read,-

a successful rescue of 14 Pakistani
sailors was made by a German fish
factory trawler which was directed to the
scene. Congratulations to Robert for his
initiative.

Radio 4's ‘Woman's Hour' recently gave
some good amateur radio coverage
when they interviewed Joan Heath-
ershaw, the RSGB's President. Mention-
ing that there were one and a half million
radio amateurs in the world, the inter-
viewer started by asking Joan how she
became involved in a hobby which is still
usually regarded as a male rather than a
female interest. It appears that when her
husband came out of the RAF, he
decided to take up amateur radio as a
hobby, and Joan soon became fascin-
ated with the contacts he made ‘on the

air’, so much so that she too decided to
apply for an amateur radio licence.

This she succeeded in getting and
moreover learnt the Morse code, which
she used more often than telephony, and
she still enjoys using CW rather than
phone. When she first got her licence,
there were few female CW operators, so
she was quite a rarity amongst amateur
radio operators at that time and contacts
with her station were much sought after.
She has the callsign G4CHH.

The interview covered famous persons
who have amateur radio as a hobby, the
best known being no doubt the King of
Jordan, who has the callsign JY1. The
political taboos followed by radio
amateurs in their contacts was covered
as well as the amateur radio scene in the
Soviet Union. Finally, the work amateur
radio has done in ‘emergency situations’
as referred to above was mentioned.
Altogether a very good interview, hand-
led well by Joan and her interviewer.

Band pian crisis resolved.

Last month we reported on the furore
which had arisen over a proposal by the
Japanese Amateur Radio League, that
Japanese amateurs should be allowed to
use FM transmissions in the satellite
band, ie, 435 to 438MHz.

It is good to be able to report that, no
doubt due to the extensive protests
made to the Japanese authorities by
radio amateurs interested in amateur
radio satellite communications
worldwide, the proposal has been drop-
ped. So often, such protests seem to go
unheeded and nothing comes of them.
So it does pay to complain at times!

New radio control frequencies

Many radio amateurs are interested in
building models of one sort or another,
and any model which moves these days is
usually expected to be radio controlled.
There can be few radio amateurs who
have not been asked to advise on
applying R/C to someone's model, so at
least it's useful to have some knowledge
of the subject. The fact that the
frequencies used by R/C participants are
very near those used by radio amateurs
makes this topic of particular interest.

For years, there have been complaints
by each group that their activities
interfered with each other. In the case of
R/C controlled flying models, control

may be lost through interference from a
nearby high powered radio transmission.
This was particularly so when the 28MHz
band was ‘open’. With the solar cycle
once again giving good openings on ten
metres, the problem is once again
rearing its ugly head!

Radio amateurs were not the only ones
to interfere with R/C. When CB radio was
authorised, it was permitted primarily on
the 27MHz band, and this caused very
severe R/C interference. The writer
knows of instances where regular flying
had to be discontinued because of the
presence of bystanders with CB radios
who were using them whilst flying was in
progress, thus jamming the model's R/C
system.

Since 1st January 1981, it has not been
necessary to have a Wireless Telegraphy
Licence to use radio model control
equipment, such as was required before
thatdate. However, itis necessaryforthe
R/C equipment to be designed and
constructed in such a way as to operate
in the specified frequency band, 26.96 to
27.28MHz, and the transmitter power
must not exceed 1.5 watts. A secondary
frequency of 458.5 to 459.5MHz may be
used, when the output must not exceed
0.5 watts. There is also an allocation for
model aircraft only, 35.005 to 35.205MHz,
with a maximum power of 1.5 watts.

Citizens Band radio has now been
taken under the wing of the Conference
of European Posts and Telecommunic-
ations (CEPT), and frequencies in the
27MHz CB band have been formalised.
The official notice dealing with this says:
‘There is no compulsion for model
control to move frequencies because of
CEPT CB; however, mode! control has
suffered in the past from CB interfer-
ence, and this may increase with CB as a
legitimate user of the band’.

The notice continues: ‘The Depart-
ment was conscious that model control
would need additional radio spectrum to
the 27MHz band. Consequently, the new
frequencies at 40MHz were made avail-
able'. This refers to a new R/C band from
40.665 to 40.955MHz now being autho-
rised. This is for ‘surface’ model control -
the 35MHz band is still reserved for flying
models only.

It is interesting to note that there is
now a Joint Radio Control Users Com-
mittee (JRCUC), which meets from time
to time with the DTl and industrial
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representatives to discuss model
control.

Furtherinformation about this commit-
tee may be obtained from the Secretary,
Joint Radio Contro! Users Committee,
Millett Street, Bury, Lancs BL9 0JA, and
further information on radio control
licence matters is contained in a leaflet
on this topic, obtainable from: The
Department of Trade and Industry,
Radiocommunications Division, Model
Control Information Unit, Room 712,
Waterloo Bridge House, Waterloo Road,
London SE1 8UA.

It might seem surprising that so much
bureaucratic attention has been turned
to what, at first sight, would seem to be
solely a ‘pastime interest’. It must be
remembered, however, that R/C is nowa-
days applied to many ‘professional’
activities, ranging from aerial photogra-
phy to data and telemetry systems. R/C
has certainly moved up from being
merely a ‘hobby interest’ to becoming a
part of today's ‘hi-tech’ hardware.

Bailoon flights project

More information has come in about
the High Altitude Amateur Radio Trans-
ponder Balloon project which we
reported in our January issue. The
project has now been designated HART-

1 - High Altitude Amateur Radio Trans-
ponder. The main technical details were
given inourJanuary issue report. We can
now add the following details:

The aerials are both vertically pola-
rised and omnidirectional. Due to the
limited bandwidth, only SSB or CW
should be used through the transponder.
A station having a power output of 10
watts, into an antenna with 10dB gain,
should be able to access the transponder
at a distance of 250 miles when the
balloon is at 30,000 feet.

To ensure that the weaker DX stations
are not lost by QRM from stronger
signals, no gain control has been
designed into the transponder. This
means that it is very important that the
power limits of the ground stations must
not exceed the limits set out above.

The power supply comes from a sealed
rechargeable lead-acid battery sup-
plying 14 volts at 2.6 amp hours, whichiitis
anticipated will run the transponder and
beacon for about six hours, when a low
voltage sensor will switch the package
off. The whole package measures
200x175x100mm, and weighs 2.7kg (61b).
If all goes well, in the near future Dani,
the lady pilot, will attempt a new flight
when it is hoped the transponder will be
in operation.

The 18 and 24MHz bands

Recent activity on these bands has
raised the question of what modes of
transmission are permitted on these
bands. Whiist CW is the preferred mode,
there are sections allocated for RTTY
and SSB shown in some band plan
schedules. However, in IARU Region 1 as
a whole, CW is the designated mode of
operation. Some countries within
Region 1 may have a different schedule,
but the UK ‘A’ Licence schedule states
quite clearly that CW is the only mode
permitted as far as we are concerned.

UoSAT usage

UoSAT 1 and UoSAT 2 are satellites for
educational and scientific applications.
According to a recent survey made on
their use. The following countries signi-
fied thatthey are using these satellitesin
response to requests for activity reports
on the UoOSAT Bulietins: Argentina,
Australia, Austria, Belgium, Brazil,
Canada, Chile, Czechoslovakia,
Denmark, Finland, France, Germany,
East Germany, Greenland, Guernsey,
Hungary, India, Iran, Ireland, Israel, Italy,
Japan, Malaysia, Mexico, Netheriands,
New Zealand, Pakistan, Poland, South
Africa, Sweden, Switzerland, UK, USA
USSR and Yugoslavia.

THE PERFECT COMPLEMENT TO
RADIO & ELECTRONICS WORLD

KAbio

With regular features like:
v¢ DX DIARY: Don Field G3XTT with all the news of rare DX,

contests and DXpeditions

v¢ G30SS TESTS: Angus McKenzie — the fairest, most

comprehensive reviews available anywhere
MORE NEWS, MORE FEATURES, MORE FUN, MORE STYLE

Make sure of your copy by placing a regular order at your newsagents or by taking out
a post free, inflation proof subscription, with early delivery to your door each month

T A RA s =T s B A TCIrs Cof B e F e E il TSRl ST IS ErAESRE 1
i AMATEUR RADIO SUBSCRIPTION ORDER FORM |
| To: Subscription Department ¢ Amateur Radio PLEASE SUPPLY: (tick box) for 12 lasues, all rates include P & P |
| 1 Clarendon Road e Croydon e |
| Surrey e CRO3SJ Tel: 01-760 0409 :114:““‘ ...... 0 Q:':'?f""“u £23.08..... ‘ "-D :z:::‘.’...‘..'.'..a |
: NAME ..ottt es st s es st es s et sesnessaraes PAYMENT Fadie, Orarsaas parmans by Intomationd :

ENCLOSED Money Order, or by credit card l
: ADDRESS .............................................................................. CREDIT CARD PAYME"T = D E D Card expiry date l
[ CTTTTTTTITTLDDUI L | [ |
L o Postcode........cccoovieenne SIGNALUTE ...ttt s enaes N
MARCH 1988 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 15



THE
STAR
WARS
BEAM

Not the latest in sci-fi weaponry, but a
novel helical beam antenna design for UHF
from lolo Davidson

he axial mode helical antenna has

many advantages including high
gain, wide bandwidth, and compatibility
with both vertical and horizontal as well
as circular polarization. With all this
going for the design itseems odd that it
is entirelyignored, while Yagis sprout
from everyrooftop.

Apossible reason for this neglectis

that the construction of ahelicalbeam

looks like a daunting task, given the
necessity of supporting atargish coil
within precise limits using low-loss
insulators. This need notbe all that
difficult however, as with this design all
thatis required isalength of the
ubiquitous grey plastic drainpipe and a
few carefully spaced holes. This method
makes the helical beam actually simpler
toproduce than a Yagi of similar gain.

About the design

Thedimensions and electrical data for
the antenna were taken from the RSGB
Radio Communication Handbook. This
contains alovely exposition of the helix
with lots of maths and data, butno
constructional details.

The helix ismade to have a
circumference of one wavelength, with
theturns spaced about a quarter wave
apart, backed up by aone wavelength

Table 1 reflector. Thisreflectorisnota parasitic
elementasonaYagi,butis connectedas
Band Diameter  Reflector Pitch Throat Cone aground plane, and spaced aboutone
eighth of awavelength from the final turn
General proportions, in fractions of a wavelength of the helix. Exact figures are givenin
Table 1.
Any .32 8 .22 12 .25 The helixarrayis inherently wideband,
with abandwidth from about three-
Practical measurements in inches - quarters ofthe centre frequency to
about one-and-a-third. Given a centre
432MHz 8% 22 6 3 6 frequency of 660MHz, this would
UHF TV » 5% 14 4 21, 4 correspopd almost exa_c;lyto thg spread
934MHz 4 10 23, 1% 3 of the‘entlre UHF television service,
1296MHz 3 7 2 1% 2Y, covering from 495 to 858MHz.
Thegainofahelical beamis
dependenton the number of turnsinthe
WO LI ot helix. Asyou canseefrom Table 2,
diminishing returns setinrapidly above
Length as atm.x:nzngmo:ll in inches - tenortwelve turns, though some
9 ! ' experimenters have gone to enormous’
lengths to obtain gains of over 20dB.
Conductor Reflector end 50 ohm feed 78 ohm feed The flyin the ointment is that these
gainfigures apply tocircularly polarized
Ya 2% Y6 % radiation. When sendingto or receiving
Y 1% Y2 "he fromadipole based antenna, the gain
will be 3dB less than the figureinthe
Table 2 table. There isalso adrop if the remote
antennaisahelixwoundinthe opposite
Turns . 6 8 10 12 20 direction. My solution to this would be
for everyoneto wind their helix with a
Gain in dB 12 14 15 16 17 righthand thread.
Beamwidth 47 41 36 31 24 Ifweacceptthe 3dB loss, we can still
(degrees) getagainof11ori12dBwith eightorten
turns, and this gain will be regardiess of
16 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement MARCH 1988




Andy Emmerson G8PTH puts you in the picture

ike Stone WB0QCD, head honcho of

the US ATV Society (USATVS),
made an interesting suggestion in the
December issue of Spec-Com (the
American ATV magazine). He wants to
organise the biggest videotape swap
ever and say ‘Hello Europe’.

The plan is to fill a three-hour
videotape with recordings of as many
north American ATV stations as possible,
introducing themselves and their shacks
in two or three minutes. An invitation to
them went out in the December 1987
issue of Spec-Com and Mike is confident
that he will be swamped with entries. The
best sixty or so will be edited together
into a composite programme. This will
then be converted from the American
NTSC system to the PAL norms we use in
most of Europe and the tape sent to
EATWG for distribution among the
national ATV organisations of Europe.
They will then arrange for copies to be
made available at cost to all who would
like them.

It sounds like an admirable project and
a superb showcase for amateur tele-
vision. Obviously a lot of organisation
will be involved, but so what? The end
result will be worth it and we amateurs
are no strangers to effort when it comes
to worthwhile projects.

And what are we Europeans doing?
The USATVS has invited us to recipro-
cate with our own videotape and EATWG
has, of course, agreed. Since EATWG has
member organisations in Britain, France,
Belgium, Holland, Germany, Switzer-
land, Italy and Austria, we should be able
to put together a pretty varied and
comprehensive  programme. Some
ATVers will not be able to speak English
and will have to 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. Watch out -

for more news on this project soon.

Activity in Belgium
Belgium has a new ATV club. ATVB

(Amateur Television Belgium)is its name
and the organiser is Jose Rabat ON7TP,
who is at 41 rue Theodore Cuitte, B-4020
Liége. Jose is the ATV manager for
Belgium and the Belgian representative
on EATWG, the European ATV Working
Group, which has achieved no small
success in co-ordinating ATV operations
in Europe.

The new Belgian club, too, is a sign of
the growing interest in the television
mode;itis also indirectly the result of the
more tolerant attitude to amateur radio
by the Belgian authorities. Only a few
years ago ATV was impossible on 70cm in
Belgium and banned on 23cm, and the
old Belgian ATV club, called ATA, died

out atthe end of the 1970s. So itis good to
have the Belgian ATVers back.

On screen news

So far ATVB has issued two quarterly
newsletters, punningly entitted ON
SCREEN. Apart from the obvious, the
title incorporates ON, the call letters for
Belgium. By giving the magazine an
English title no offence is given to the
Flemish and French-speaking inhabi-
tants of Belgium, where language can be
a political and inflammatory issue.

Inside the 14 pages of each issue the
contents are printed in both tanguages
and the club has two vice presidents, one
Flemish and one Walloon. Most of the
content is reprinted from the British CQ-
TV and German TV-Amateur club maga-
zines, but they hope to generate original
material in due course. We wish them
well ...

Alford Slofs for 70cm

The Alford Slot antenna is a favourite
on the microwave bands. It combines low
profile (and wind resistance) with all-
round horizontal radiation and a fairly
broad dimensional tolerance (you don't
have to measure parts down to the last
millimetre). It is cheap to build, fairly
easy to construct and works well. Its
omnidirectional characteristics and
reasonable gain mean that it is used by
several 23cm TV repeaters. All the same,
| had never heard of its use on the lower
frequencies, not until recently, that is.

In arecent Spec-Co.n, Merle Reynoids
WIDNT of Moline, Hlinois described how
he had built an Alford Slot for seventy.
Merle is a member of the Quad Cities
UHF ATV repeater group (yes, they have
TV repeaters on their 420-450MHz band

there!) and they wanted an omnidirectio-
nal antenna for their repeater. Using a
conventional kind of ‘white stick’ col-
linear would have meant altering to
vertical polarisation and losing the
chance of DX contacts, as well as causing
problems with members who refused to
change.

The reconfigured siot avoids that
problem entirely, so here is the technical
data in Merle's own words. A diagram is
available, by the way. Send me an SAE
care of the Editor.

This is a dual slot antenna and the
overall length is 113in - yes, it's tall! It
might be too tall for some installations
placed at the peak of a tower mast. With
the addition of a non-conductive PVC
pipe attached to the top end of this
antenna, it becomes an ideal mount for
two side-arm brackets on a tower, or for
nylon (or other non-interfering) tie-down
guy wires to hold the lengthy slotin place
as it will tend to be top heavy.

For a wider range of operating fre-
quency the normal ‘%in slot openings
may be increased slightly to %in. You'll
have to play with the correct soldered
placements of the dual feed phasing
harness for the lowest SWR. It doesn't
make any difference which side of the
can is made ‘hot’ or grounded, as long as
you do the same with both antennas,
otherwise they will become out of phase.

How to make it

| used a recognised standard formula
for designing the phasing harness. For
example, at 435MHz (middle of band
coverage) 246 (quarter wavelength)
divided by 435 (frequency in MHz) works
out as .5655ft or 6.786in. The velocity

factor of RG-58U 75 ohm cable is 0.79.

American video

If you want to view American
videotapes you will need a videorecor-
der and receiver/monitor capable of

displaying the NTSC pictures they make
there. The most attractive solution is to
get a multi-standard recorder and TV:
these tend to costabout 50 per cent more
than single standard modeis.

if the tapes are VHS or Beta make sure
they are standard play, because many
multi-standard recorders cannot handie
long play (LP) or extended long play (EP),
also known as super long play (SLP)
tapes.

New equipment is easiest bought from
the specialist dealers in London's
Edgware and Tottenham Court Roads,
but you can often obtain second-hand
(ex-rental) items at much lower cost from
professional video dealers and video
facilities houses (see Yellow Pages).
This Hitachi CMT 2060 is typical of what
you might pick up - the biggest market
for this equipment is the Middie East,
and the extravagant styling reflects this!
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Therefore, 7.01 times 0.79 = 5.351103
which times 7 gives you about 37.5in per
section of each phasing harness. On my
testing, | ended up soldering these two
contact points at exactly 21in up from the
bottom of each antenna for the lowest
obtained SWR.

Secure the coaxial leads somehow so
that they do not get puiled down when
erected and taped. Spray or goop some
sort of weatherproof substance over the
ends of the co-ax and soldering points. |
spray painted the finished unit with flat
black paint and covered up the slotted
openings with thick, wide plastic tape.
Do not be tempted to use grey or white
cloth tapes as they deteriorate rapidly in
the weather environment. Taping the
slots also keeps the 'singing flute player’
from playing any unwanted melodies.

Performance too

How did it perform at N3CAI-ATV/R?
WB0QCD took down the four KLM 440-6
six element beam array used to receive
at 439.25MHz (repeater input) and the

single slot which had served the nearly
50-strong ATV group so well for the past
three years. We stuck up my ‘black’ dual
slot antenna and immediately began
seeing great incoming coverage pic-
tures from as far out as 30 miles in all
directions, at P3to P5 levels, and P1 to P2
at 40 miles and over. No one's signal was
sacrificed in strength or coverage and, in
fact, many had their picture levels
improved.

It is hard to declare the actual gain of
this antenna without taking it to an
antenna range or VHF conference ses-
sion. | don't like to guess, but the dual
slot is best and honestly estimated at
somewhere around 6 to 7dBd of gain.
This is about what most UHF vertically
polarised groundplane antennas per-
form at (and, after all, that is what we all
setoutto accomplish with the siots). Now
we have a way to have our cake (be truly
horizontal with no beam pattern distor-
tion) and eat it too (remain horizontally
polarised, in plane with the rest of Mid-
western DX).

Forthose of you contemplating putting
up an ATV repeater, remote transmitter
or ATV weather radar transmitter in a
horizontally polarised popular atmos-
phere, which until now has required the
dangerous decision of making everyone
go vertical, there is now an alternative.
No one can say today that it just can't be
done. We did it!

Sign-oft

By the way, if you want to keep up to
date with all that's going on in the north
American ATV scene you ought to get
hold of Spec-Com. An annual subscrip-
tion (10 issues) will cost $30 (surface
mail) or $50 (air mail). You can pay by
credit card, avoiding the cost of inter-
national money orders, and the address
is PO Box H, Lowden, lowa 52255-0408,
USA. Tell them you heard about them in
Radio and Electronics World!

That's it for this month: it will soon be
time for our next quarterly activity round-
up, sosend in those letters, photograph
and reports. 73 until then.

Lots to relate this month, so let's pitch
straight in. First of all some feedback
from Brian BA172, alias UK105 from
Weybridge in Surrey. He points out that
some prices have risen a little compared
with those | mentioned in a recent
article. This is very likely; much of this
equipment is imported and changing
exchange rates can cause prices to rise
and fall a bit. Also some dealers may
charge different prices, but as a general
guide the price levels mentioned hold
good.

More interestingly, he mentions suc-
cess in the opening of 5th and 6th
November, when he worked stations in
Cambridgeshire and Lincolnshire and
heard others in north Humberside.

Fireworks in Tyne and Wear

Last month | mentioned that a
despatch was promised from the Coastal
Ducting Group of Tyneside, and ring-
leader Neil Jones (callsign LRDG) was as
good as his word. His report of the ‘Big
Bang' lift on 5th November last fol-
lows. ..

Readers may be aware of several
934MHz stations active in north-east
England, of whom some are keen to make
DX contacts with other long distance
stations in the south of England. Two
stations in Tynemouth, north Tyneside,
Neil (LRDG) and Gordon (GK05), are
members of the North Tyneside Coastal
Ducting Club and were recently in
contact with a number of southern
stations.

After having monitored the conditions
in anticipation of-an opening at the
beginning of November, a lift nicknamed
the 'Big Bang' occurred on the evening
of the 5th November. A quick test the
night previously between Neil and

'Andy Emmerson GO9BUP

Andrew (NEO1) from north Tyneside to
Cleveland verified a pending lift. The
resultant signals were positively above
average over the distance of 33 miles.

The physical characteristics of the
opening on the 5th were such that it
moved from the west toward the east
across the south of England, with many
contacts made by LRDG and GKO05 from
Tynemouth. A list of stations contacted is
given in the table; as can be seen from
the contact distances there is no limit to
the range achievable on 934MHz, given
the right conditions, apart from actual
ownership of equipment within Euro-
pean boundaries.

It is worth pointing out also from the
list of contacts that the nearest distance
was 102 miles and the furthest distant
station was 400 miles, to the island of
Jersey. The equipment used by Neil and
Gordon was standard issue Delta One
transceivers, Yagi beams and Nevada
preamps, including long lengths of Pope
H-100 cabie.

The Ducters use computers constantly
to calculate the distances in the list
(using latitude and longitude co-ordin-
ates). They aiso use their computers for
designing aerials and working out their

polar diagrams. In addition, they issue a
special certificate to anyone making a
contact in excess of 400 miles to one of
the north Tyneside stations. Contact Neil
on 091-252 9722 to stake your claim!

Well that's the word from Neil, and |
hope it will encourage others to send in
theirnews. | also hope that there willbe a
queue of people ready to work the
Tynesiders during the next opening, all
anxious to claim their certificates! Of
course, not everyone has the good
fortune (if that's what it is) to live at the
far end of the country, though it does
make claiming distance records easier.
Those of us stuck in the middle of the
country will have to mark our achieve-
ment with other awards!

Note that these results were obtained
with normai, off-the-shelf equipment -
no special high power amplifiers, nega-
tive attenuation co-ax or uitra low noise
preamplifiers. All you need to work DX is
patience and technique, which you can
get by listening to the successful
operators and by studying the signs. A
good location helps, but everyone does
well during an opening. And, in case
you're wondering what the significance
of coastal ducting is, it's a kind of
enhanced propagation which tends to
occur at low levels over water paths and
enables long distance contacts to be
made. Coastal ducting occurs across the
English and Irish Channels and, for
instance, between the north Kent coast
and Essex, Suffolk and Norfolk.

Ciub news

Our two national clubs catering for the
934MHz movement have both just pub-
lished their news bulletins. Newsletter 4
of the Personal Radio Club of Great
Britain mentions the PRS demonstra-
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tions made under the G9BSP callsign in
the Birmingham area by John GB581 (we Contacts made from North Tyneside 5/6.11.87
covered this in last month's Network
934). There is also a thought provoking

piece on the future of CBradio in the UK, Time Name Callsign Location R
including letters from Nevada Com-
munications and the DTI. 5.11.87
The 934MHz Club’s magazine (issue 13) .
is a 40-page affair with area reports, an | 1905 Barry JY808 Jersey 407 miles
article on aerial planning and erection 1915 Charlie UK2000 Sheffield 115 miles
plus a report on the club’s 1987 contest. | 2045 Frank FCO09 Melton Mowbray 159 miles
Onthisoccasion,the best DX was just 121 2100 Louise LD815 Walibury Hill 255 miles
miles (mobile to mobile) and 102 miles 2130 Roy RW39 Ripley (Derbys) 138 miles
(home base to home base), which 2220 Dave GBO1 Leighton Buzzard 219 miles
probably represents the maximum range 2245 Paul wo1 Worcester Park 260 miles
of 93dMHz under normal conditions. 2245 Ron UK506 Surbiton 260 miles
The winning stations were Cameron | 2315 Derek DTO5 Lincoln 130 miles

UK409 in the Mull of Galloway and David
UK387 in Limvady, County Londonderry 6.11.87
P(121 miles contact), and Cliff UK975 in

north Yorkshire and Neil UK1132 in ; :
. - 0010 Fred ACME Lincoln 130 miles
Lincoinshire (102 miles contact). Well .
. 0125 Ron RC06 Barton-on-Humber 102 miles
done, and let's hope someone can beat 0125 Syd KB249 Spurn Head 102 miles

these achievements in the next contest!
By the way, if you're not yet a member

of either of these worthy organisations Distances are approximate. No signal or radio reports are given because of

; ; variation in propagation. One mobile station who was outstanding was Louise
:?aumggz ;&%‘:e::etd"e‘?];ee|gge§gn:éng°: (LD815) on Walibury Hill, 974 feet above sea level. She maintained a constant R5 S5

424, Althorne, Chelmsford, Essex CM3 | Signal over two hours.
6UP (for the 934MHz Club UK) or to 41

Twyford Avenue, Shirley, Southampton That's it for this month. Please make reports! Send them to me care of the
801 5NZ (for the PRCGB). sure that 1988 is abumper year for reader  Editor at Sovereign House.
R A
TELECOMMUNICATIONS ENGINEERS : Name :
Thameswey - one of the fastest growing operating | Le' No: Day Evening |
districts within British Telecom, is looking for | ddress 1
Telecommunications Engineers in Reading, | Date of birth |
Basingstoke, Aldershot, Guildford, Slough, | Tate °f 6', R e |
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academic background, preferably in maths and I Qualifications: (GCE; City & Guilds; BTEC; HNC etc) I
science subjects. There are also vacancies for | [
people without qualifications who can demonstrate a | | |
practical aptitude as training will be provided. | |
| Job History (last 4 jobs) _ |
You mustbe at least 18 years of age, in good health | From: To:  Employer: Type of work:  Reason for Leaving: |
and hold a currentdriving licence. | |
Starting salary will range from £5,649-£8,806 : v :
depending on age and experience. We offer the first 1 1
class benefits of a large progressive company, | |
including excellent training, a good pension scheme Please state why you wish'to be considered for a Technician Post: |
and every opportunity for advancement. : |
To apply, just complete the coupon and return it to: I s e |
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: e e )wo‘lcom’e from Mn?- .'39:'0:.‘. uppiicn:um e :
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British Telecom DP112 | British - I
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Brainwave
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I BETA - Concentration. ALPHA - Relaxation. [E] THETA — imagination.

problem solving, active pleasure. tranquility. creativity. hynagogic
thought N positive feelings /

This unique project will allow you to hear your own brainwaves! Through a simple training
program you can fearn 1o control them and achieve peak performance in all situations it will
revolutinnise your life!

The approved parts set contains two PCBs. all components. including three PMI precision
amplifiers: shielded box for screening the bio-ampiifier, attractive nstrument case with tilting
feet, controls. switches. knobs. plugs. sockets: leads and brass electrodes. full instructions for
assembly and use

Parts are available separately. We also have a range of accessores. professional electrodes
books. etc Please send a stamped. self-addressed envelope if you just want the hists
Otherwise. an SAE + £2 will bring you lists. construction detarls and further information

Complete Parts S

THE ALPHA
PLAN

Can you really 1ran your
mind to think more
effectively? Can you really
excel at things you re

no good at ?

The Alpha Plan has atl

the answers!

£2.50 (no VAT)

SILVER SOLUTION

Just wipe on with a c'oth to plate
PCB tracks connectors wire
component leads cons or
hosehoid ornaments with a layer
ot pure silver It must be magic’
LARGE BOTTLE (150miy

SILVER SOLUTION £11.20 + VAT!

MAINS
CONTROLLER

FEATURED IN ETI.
JANUARY 1987
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mtrow with 4 TTL output?
Toub?
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KNIGHT RAIDER

FEATURED IN ETI, JULY 1987
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e KNIGHT AAIDERA CONTAOL BOX ONLY
MAINS CONTROLLER PARTS £6.90 + vaT!

KNIGHT RAIDER SEQUENCE BOARD ONLY
SET £6.20 . vaT! 1700 o]

POWER

ONDITIONER

As featured in ETI, January 1988. The
approved parts set contains PCB,
case. toroidal cores, class X and Y
capacitors. VDRs, ICs, transistors
LEDs. all components. and full
instructions

Parts are available separately
Piease send a stamped,
self-addressed envelope

f you want the hsts
Otherwise. an SAE + €1
will bring you hists.
construction details
and further
nformation

For those who will only be satisfied with the best

Use with Hi-Fi, computers, radios, TV sets to elminatg,
mains-borne interference

10 LED loganthmic display shows the amount of interference
removed

Massive filter section with thirteen capacitors and two current-
balanced inductors

Bank of six VDRs to remove transients and spikes
Suppresses common mode and differential mode interference

ts for ETI Project

MATCHBOX
AMPLIFIER

FEATURED INETI

POWERFUL AIR
IONISER

FEATURED INETI,

APRIL 1986 JULY 1986

N ar 1 )

Mese W an as gt B s of g by
customen an

‘he health magazines
and have been credited
with everything from
cunng hay tever and
asthma 10 IMproving concentiraton and putling an end
10 Insomma Although some of the claims may be
exaggerated there 1s no doubl that ionised atis much
Cleaner and pufer and seems Much Mare INVIGOMating
than dead ar

The Di/RECT ION woniser caused a greal deal of
exctement when it appeared as a consiruchonal project
i ETI Attast an gniser thal was comparate with
Ibetter than %} commercial products was rehable good
l0bui@  and tun Aparn trom the serous apphcations
50me of the suggy pe were

Ve can supply a matched sct ol parts lully
approved by the desigrer 1o buid this unique project
The set nciudes a rover inned printed crcurt board
66 components case mains lgad and even the parts
for the lester Accordng to one customer the set cosis
about a third of the price of the individual components.
Whal more can we say?

Oterest it was "or the / 4
arminulive size (Doth
modues wil it na O —
MAlchboz’| the 1013l disregard for power Supphes and
speaker impedances and the rropressive powes output
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Two amphtier moduies were descrbed both based on
the powertul L165V 1L The s ngie IC version wi | detver
over 20 Walls with 4 sutabie speaker and POw of SupDiy
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spacied supy volage and speaker mpedance Must be

——
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s WITH BLACK CASE £11.50 + VAT are
£6.50 4 var £8.90+ VAT £3.90+ VAT | WITHWHITE CASE £11.80 + VAT  included

LM2917
EXPERIMENTER SET

AD 51 12 bt muttplyng DAC £120 « VAY
MIS2 1 Swi b e regulator IC £0 80 + VAT
CF5 tor IC £1.00 + VAT Consists 0 LM2917 IC special printed cucutt board and
LMY, parato: (C 3o €100 + VAT detar ed nsiructions with datd and orcuns for exghl
WC 1458 W amp 3101 £1.00 + VAT drfterem progects 10 bukd Can be used 1o expenment

with the circuils i the ‘Next Greal | itile IC fealure
(ETt December 1986}

LM2917 Experimenter Set  £5.80 + vaT
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aad 15% 1o the order total UK postage 1s 70p
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*4 days for delivery
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PLASTIC CASE
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V4 /
LEDs £ J/4
Green rectangular LEDs
for bar-graph disptays L
50for £350 500 for £25 ¢

100 for €6 1000 for €45 "‘f’
DIGITAL AND AUDIO EQUIPMENT (/ LEDs
Assoried 3mm LEDs red. green. yellow and
orange 25 of each {10C LEDs) for £6.80
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MONMOUTH
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For somewhile stories have been
slipping outabout the next
generation of cordless phones, and
LiberaCommunications, together with
Ferranti, recently decided to launch
their own particular second-generation
cordless telephone (CT2forshort). The
productis notintheshopsyetandbythe
timeitis, similaritems from Shaye
Communications (associated with
Sinclair) and British Telecom (with a
little help from STC) should alsobe on
the scene. CT2 will be worth waiting for,
asitoffers anumber of improvementson
the existing cordless offerings.

Thefrequency band, in Band V, should
minimise therisk of interference (but
seebelow!), and there willbe more
channels available. Transmission will not
befixed on one frequency, but sets will
instead scanupto40channelstofinda
clearone. Transmission will be digital,
which will cut outeavesdropping and
interfering noises, and secure calls. The
new phones will give theirusersan
additional facility, touse them not only
with their home phone base station but
also tomake (notreceive) calls outand
aboutin the close vicinity of communal
base stations. These, called 'Phone
Zones' by Ferranti and ‘Telepoints’ by
others, would be sited in shopping malls
and transport terminals. Phone calis
would be charged to the caller’'s home
phone account, though the additional
costis not clear yet, nor whethersigning
up with one operator will give you access
to all base stations.

CEPT, the standing conference of
European post and telecom
administrations, is trying to harmonise
cordless telephone operationsin
Europe. Thusthe frequencyset aside for
CT2in Britain, 864-868MHz, will probably
bethe sameinall western European
countries. Can we therefore look
forward to auniversal, pan-European
product, which can workin any country?
Alas, probably not. It would be nice to
think that the technology in our CT2
phones could be exported, and bring
backallittle kudos (and money). This
mightyet happen, butthere are rival
technologies being proposed by the
Germans and by the Nordic countries,
which have rival claims to being adopted
asthe CEPT standard.

Ahyes, thatfrequency. If you're aham
you will almost certainly have noticed
thatit's the second harmonic of 70cm and
the sixth of two metres. | wonder if there
will be any electro-magnetic
compatibility problems, what we used to
call interterence? lhopenot. ..

More cable-TV by microwave
Anticipating atrend towards
delivering subscription TV by microwave
rather thancable, British Telecom is
experimenting with 29GHz television in

by John Andrews

Stowmarket, Suffolk. The system,
devised atthe company's Martlesham
Heath laboratories, can deliver 10to 20
channels of broadcast or high-definition
TV over aradius of typically 1 to 2km.
Transmitter height is 30 to 45 metres, so
astoclearmostobstacles. Receive
antennascanbeassmallas15cmin
diameter, and the block downconverter
is designed to feed a normal 950-
1750MHz FM satellite TV tuner.

Dino-rad digs out bones

No, not Dyno-Rod, butdinosaur
radar . ..radioin the form of a sub-
surfaceradaris being used todetectthe
remains of fossilised dinosaurs possibly
more than 100 feet long. This would make
them half as large again as blue whales,
according to estimates from vertebrae
already found.

The remains of what may be the largest
creatureyet found lie beneath a 144

!

aPECTRUIN WATEH

million years-old rock formationinthe
Jemez Mountains, New Mexico, and are
being hunted electronically by scientists
from Los Alamos National Laboratory. A
radar pulse directed into the ground will
be turned on and off, and the equipment
willthen listen forthe returned echo.
Penetrationdepthis expectedtobeup
to 300 feet.

More fransmissions for Germany
Formany years the tuners of TV
receivers sold in West Germany stopped
atchannel 60; this was because channels
61to69were reserved for military
communications and the authorities
wanted to make sure nobody received
these transmissions, even by accident.
Forthe same reason, communications
receiverssold in Germanydo notcover
the frequencies26-30MHz,and TVsetsin
Germany have to contain circuitry that
shutsthemdownif theytuneintoanon-

Rick Boran, an engineer from British Telecom's Mobile Communications division, fits a Cellinet
antennaon the IBA transmitter tower at Beulah Hill, south London

Apart from Band il television and Band Il radio antennas, this mast also carried the aerials of
Britain’s first two metre repeater, the fitting of which probably incurred considerably more risk!
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video transmission such as mobile radio.

Pressure for additional (commercial)
TV programmes is now making the
federal German governmentreconsider
its policy on channels 61 to 69 (808-
862MHz), and public entertainment may
over-ride considerations of national
security.

if released, the new channels will not
comeinto use before nextyear.

Anew use of radio transmissions
already in operation concerns the
production of Volkswagen cars. The
company is automating the manufacture
ofits Golf model, and is testing the use of
radio transponders that emitand receive
coded signals attached to car parts
scheduledforassembly.

Acentral computer keepstrackofthe
parts’ locations and purpose, while
inteiligent workstations make use of the
information received to make sure that
processes are carried out correctly. The
frequency employed is 433MHz, one of
the bands set aside in each country for
ISM (industrial, scientific and medical)
purposes.

This particular ISM band lies within the
70cm amateur band, which is shared with
several other users. Interference
between users is, however, extremely
rare.

Communications trivia again

High technology crosses the Atlantic
fast, and two of the products | mentioned
last time have reached these shores
already.

Tandy's ‘Blabber Mouse' radio-the
onewith an endearing looking mouse
who ‘talks’ (or sings) faster asyou turn up
the volume -was in theshopsintime for
last Christmas, while the phoney cellular
is also now with us. If ‘status without the
static’ appeals toyou, read on! Truly, itis
the communications tool that keeps you
in style without keepingyou in touch.
The features listis impressive:
maintenancefree. ..

We have eliminated maintenance and
costly repairs by eliminating the
advanced solid-state circuitry.
static-free reception . ..

Nofading, interferenceorirritating
static, justcrystal clearsilence.

The mobile cellular phoneyisa
realistic plasticdummy cellphone, ready
to mountinyourvehicle, plus the mag-
mountcurly pigtail antennato fix
outside. You get anunconditional
guarantee (that your phoney will never
interruptyou, that you will never receive
abilt for callsorrental and thatthe setis
completely incompatible with all
systems).There is even asecurity sticker

to mount on the window, warning thieves
thatthephoneisafake and thatany
attempt to steal itwill be the resultof
extreme stupidity. If your sense of
humour is as warped as mine you will
consider£12.99money well spent. The
selleris Status Systems, Main Road,
Haisthorpe, Driffield, Yorks YO250NT.

News in brief

Phillip Smith, the inventor of the Smith
Chart, died last Augustin Murray Hill,
NewJersey . ..the United States
currently spends about tentimesas
much asthe UK ondefence-related
supplies and services. This is more than
$100,000 million . . .atMenwith Hill in
Yorkshire, the United States National
Security Agency is to install a further
eight ‘golfball’ radomes to supplement
theseven already there. The firstis
almostcomplete . ..Cellnet hasbegun
operation of ETACS transmitters atits
Mayfair and North Paddington sitesin
London. ETACS (extended total access
communications system) uses
frequencies released by thé Ministry of
Defenceto alleviate excessive demand
for cellularradio in central London, the
frequencies canonly be used by
modified cellphones butwill relieve
pressure onthe remaining channels.
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The Archer 280 SBC

The SDS ARCHER - The Z80 based single board

computer chosen by professionals and OEM users.

* Top quality board with 4 parallel and 2 serial ports,
counter-timers, power-fail interrupt, watchdog timer,
EPROM & battery backed RAM.

* OPTIONS: on board power supply, smart case,

memory extension cards.

computer for advanced high speed applications.

timers, watc
opnonal zero wait state half megabyte D-RAM.

and case.

ROMable BASIC, Debug Monitor, wide range of I/O &

The Bowman 68000 c%BC

The SDS BOWMAN — The 68000 based single board
% Extended double Eurocard with 2 parallel & 2 serial
ports, batterK backed CMOS RAM, EPROM, 2 couriter-
dog timer, powerfail interrupt, & an

* Extended width versions with on board power supply

Sherwood Datadystems [td

Sherwood House, The Avenue, Farnham Common, Slough SL2 3JX. Tel. 02814-5067

UNIVERSITY OF OXFORD

Dyson Perrins Laboratory

RF Electronics Engineer

The Dyson Perrins Laboratory (The Organic Chemistry
Department of Oxford University) requires an RF engineer
to work on the development of instrumentation for nuclear
magnetic resonance (NMR) spectroscopy. The work
involves the design and construction of sub-systems for
use with existing NMR spectrometers, and will entail the
use of a wide range of RF and digital techniques. There will
also be the opportunity to work with various microp-
rocessor based control systems.

NMR is the major spectroscopic technique in organic
chemistry, and is increasingly finding applications in
biology and medicine. Oxford is an internationaily
renowned centre for work in this area, and this appoint-
ment provides an excellent chance to gain experience of
an exciting new field in electronics. The instrumentation
available is outstanding, including five spectrometers
based on superconducting magnettechnology and repre-
senting a capital investment in excess of £1M.

The Dyson Perrins Laboratory is situated in the main
University Science Area in central Oxford, within easy
reach of shops, theatres and other facilities. The working
environment of the university provides both stimulation
and flexibility. Salary will be negotiable according to age
and experience, and the appointment will initially be for
two years, with the possibility of renewal. Applications with
the names of 2referees should be sent to:

Dr A E Derome
Dyson Perrins Laboratory
South Parks Road, Oxford OX1 3QY.
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Plessey SL403 3 Watt amp, From Bankrupt source, hence sold
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‘HARVI' Hardware packs (nuts-bolts-screws-self tappers, etc)
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THE EARLY
COMMUNICATORS

By Stan Crabtree

he developmentof wireless

telegraphy, as anacceptable means
of transferring information, came about
during the latter years of the 19th
Century.Due tothe perseverance ofa
small group of dedicated pioneers, the
way was paved for radio communication
aswe know ittoday.

The academics aredeservedly
credited with the discovery of the
principles. James Clark Maxwell,
addressing the Royal Society in 1864,
outlined the existence of wireless
propagationin apaperentitled A
Dynamical Theory of the Electro-
magnetic Field. He proved itby |
mathematics. Heinrich Adolf Hertz, the
German scientist, went a step further
and actually produced radiowaves in
1887. But these were all within the
confines of the laboratory. in England,
SirOliver Lodge had conducted
experiments onthe tuning or ‘syntony’ of
oscillatory circuits producing radio
waves, but had not progressed to, or
been concerned with, their practical use
fordistance communications.

Forerunnerof the practical menwas
undoubtedly Guglielmo Marconi. He had
been taught the Morse code by aretainer
on his father’'s estate near Bologna. This
old gentleman had been alandline
telegraphist and hisreminiscences must
have fired the enthusiasm of his protége.

Marconi's early experiments, like most
of hisdistinguished contemporaries,
generally ended inthe closure of
contacts which would give a meter
deflection orring abell. This proved the
extentof the range of asystem, but it
cannotbe said to have constituted the
communication of information. However,
in his abilitytoachieve anincrease in
range it was Marconi who first
considered the possibilitiesifthe
hertzian waves he was radiating could be
brokenupintothe Morse code.

The limitations of passing Morse
signais at this time were undoubtedly on
thereceiveside andinthe form of the
coherer. This wasaglass tube which held
loosely packed metallic filings which
passed acurrentwheninfluenced by
electro-magnetic waves. Actingas a
switch, this enabled the energising of a
relaywhich actuated aninkrecorder, a
unitutilised from the landline telegraph
service. Itreproduced Morse characters
on a paper tape.

The transmitter of the period was a
battery powered 10in induction coil,
keyed inthe primary circuitwith aspark
gap across the secondary winding. At
this stage notuning arrangements were
inuse; both transmitter and receiver
were lacking any form of planned
resonantcomponents. When the spark
gap broke down, the ‘damped’

Early radio pioneers Guglielmo Marconi and Ernst F W Alexanderson in the 1920s (photo

courtesy General Electric)
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oscillations died away quickly, as there
wasnoreinforced energy to maintain
them.The coherer responded, albeit
sluggishly, to asignal of sufficient power
irrespective of frequency. Morse speeds
were inevitably confined to around
5wpm; nowhere near the manual keying
ratein everyday use onlandline
telegraph circuits. With the restriction
imposed by the coherer, itis difficultto
see how this could have been any higher.

The scientists were still
experimenting, but their resuits were not
readily available to the practicai men.
Lodge was aware of Marconi's
experiments, buttheir relationship at
this time was hardly conducive to the
imparting of knowledge. Lodge had
spentsome time conductingtestson
tuned circuits as far back as 1889, and had
proved the effectiveness of transmitting
and receiving circuits having the same
resonantfrequency. He had also
replaced the Morse inker by atelephone
earpiece. Noting it was more sensitive,
he had patented the designin 1897. For
same reason this device was not putinto
general practice until afewyearsiater.
Theinkrecorder was the accepted piece
of equipment, possibly because of the
permanentrecord it presented. The
receiving operator could also take his
timeinterpreting the Morse characters.

The first man to join Marconi was
George Kemp, alaboratory assistant
with William Preece, Engineerin Chief at
the GPO.Kemp had the ideal
background: an ex chief petty officer
instructor, with electrical experience, he
laterbecame Marconi's chief assistant.

A contemporary of Marconi at thistime
was Captain H B Jackson RN, later to
become SirHenry Jackson and First Sea
Lord. During 1895-1896, Jackson
conducted his own experiments on HMS
'‘Defiance’, the Royal Navy Torpedo
School at Devonport. Having no
knowledge of Marconi or his work, he
had, quite independently, progressed to
constructing his own induction coil
spark transmitter and acoherer detector
containing amixture oftinandiron
filings in an ebonite tube.

Jackson, although apractical man, had
considerable technical knowledge. in
1883 he had been elected an Associate of
the Society of Telegraph Engineers—-
forerunner of the Institution of Electrical
Engineers. Like Marconi he had set
himself the task of achievingdistance
communication by the use of Morse, and
withtheresources available hewasinan
ideal environmentto do this. At this time
the ranges obtained had notbeen
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spectacular, but Jackson was keen to
see his new apparatus utilised in the
Royal Navy in a practical form-the
passing of information between vessels
atsea.lnonereporttohissuperiorshe
had pointed out that the power
dissipated to transmit Morse signals 2
miles was 13 watts, whereas that for
working the masthead flashing light was
250 watts. Jackson could see the
potentiat of wireless telegraphyina
marine environment. In this, of course,
he was akin to Marconi.

Jackson met Marconiin August 1896,
during aconference at the War Office,
and later during trials on Salisbury Plain.
Their meeting was the startofa
relationship which continued for many
years. Marconi was at leastone year
ahead of Jackson in equipment
developmentand distance performance,
butJackson was able to contribute with
his knowledge of shipboard aerials and
suggestions as to how the equipment of
the time could be made sufficiently
robust and stable for maritime
operations. At this time Marconi had
conducted no experiments on ships.

Lieutenant Luigi Solari of the Italian
Navy is credited with significant
improvements to the coherer. Holding a
degreein electrical engineering he was
alsoavery able, practical man. He first
met MarconiinJuly 1897, when the latter
was conducting ademonstration of his
equipment for the Italian Navy at Spezia.
Sotlari, on board the ‘San Martino’, was
involved in these tests and with
Signalman P Castelliwas able to perfect
hiscoherer in which aglobe of mercury
replaced the usual metal filings and was
therefore ‘self restoring’. Masts of 120ft
were used onshore and the aerial span
on the vessel was 115ft. Subsequentlya
range of 8 miles was achieved-arecord
atthis time. Solari was appointed to the
‘Carlo Alberto’ when the warship was
placed at Marconi’s disposal for range
checks from Poldhu. It was at this time
that Marconi began work on his magnetic
detector, whichwas eventually to
supersede the coherer receiver.

The Wireless Telegraph & Signal Co
Ltd wasformedin July 1887 and afew
months later Marconi built his first coast
station at Alum Bay on the Isle of Wight.
Theidea of elevated aerials had finally
been accepted and the use of copper
reflectors abandoned. Being his first
permanentsite, he was able to erect
aerials on masts 120ft high. Range tests
were conducted by installing coherer
receiverson the two daily ferry steamers
onthe triangular route to Bournemouth
and Swanage. Thisresultedin
successful telegraphic communication
atdwpm atadistance of 18'2miles at the
mostdistant point. Afurther transmitter
was fitted atthe Haven Hotel, Poole to
enable more tests.

During June 1898 Marconi and Kemp
mounted an effective operation between
themduring the Kingstown Regatta off
Dublin. Sponsored by aDublin
newspaper, this afforded the Company
much publicity. Marconioperated from
the tug Flying Huntresswith a65ftaerial.
Keeping up with the leaders, he
transmitted the placings of the yachts to
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George Kemp, whowas manning the
land station established in the Harbour
Master's office. Attimes ranges of 15
miles were covered.

One of the first permanentmarine
fittings was on the East Goodwin light
vesselin December 1898. This time Kemp
wentoffshore to install the equipment
whilst Marconi operated the South
Foreland station some 12 miles distant.
Kemp was unfortunate in that after his
Christmas Dinner the weather
deteriorated very badly and the lightship
was subjected to very heavy seas. Kemp
had planned to stay on board for 12 days,
which expiredon the 25th. As norelief
boatcould come alongside, ittranspired
that he was confined onthe ship fora
further 10 days.

From 1896 to 1900 there was very little
changein the design of W/T apparatus.
One serious limitation was the lack of
effective tuning, especiallyinthe
transmitter. Because of this, receivers
were susceptible to virtually all
transmissions within range. This did not
become apparent until more stations
became operational. It meant the
descrambling of Morse signals was left
to the operators, but this was only
possible when atelephone earpiece was
used with the coherer. When the output
of the cohererwas taken directtoan
inker or Morse sounder, a mixture of two
transmissions would be indecipherable.

Some improvementwas achieved by
Marconi when he introduced an RF
transformer in both transmitter and
receiver. Known as a ‘jigger’, it provided
ahighimpedance inputtothe coherer
for avoltage fed signal. The transmitter
aerial was no longer part of the
oscillatory circuit, but now inductively
coupledtoit. Further, by usingalarge
inductance and some, albeit small
capacitance, some attemptwas at last
being made toresonate the aerial to the
required wavelength of transmission.
The frequency spread of radiated energy
was reduced somewhat, butworkingin
the range 300-2000 metres (1000-150kHz),
keyed class B (damped) signals still
occupied an appreciable stretch of the
airwaves.

Although the equipmentwasrelatively
basic,itneeded careinits adjustment
and maintenance. Aerial couplingwas
critical and when setting up, time had to
be spentinobtaining the correctdegree
inorderto produce as narrow aradiated
wave as possible. Tight coupling meanta
double peaked response, which resulted
inaverywide passband being radiated,
albeit of reduced power. This inevitably
caused interference to other stations.
The spark gap and the induction coil
contactbreaker required careful
adjustmentand also regular cleaning. In
operation, optimum results would be
obtained withthe gap atacertain
distance, but this could change with
humidity or achangein temperature.

Itbecame the general practice for
operators to indicate the size of their
respective sparkgaps atthe
commencement of each contact. If
signal strength was reported poor or less
than usual, the distance between the
sphereswould be altered in an effortto
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improve communications.

The coherer also required careful
handling. {t soon became general
practicetoenclose theinstrumentina
metal screening box toreduce the
effects of the station transmitter. The
received output was low and thereforea
relay was essential to actuate the Morse
inker orsounder.

The continual interruption of the
primary circuit, even with small
induction coils, took its toll on the Morse
key.These were quite large with
platignum contacts, butsoon became
worn and corroded and needed diligent
maintenance.

The Summer Manoeuvres, held by the
Royal Navy in July 1899, presented an
ideal opportunity to demonstrate just
what wireless telegraphy could achieve
atthis pointintime. Three ships were
fitted with W/T and one of them, the
cruiser ‘Juno’ was commanded by
Captain Jackson.He invited Marconito
joinhimand observe the wireless
operations. Marconitechnicians were
used in ships fitted with his equipment,
but they shared watchkeeping duties
with Naval ratings.

Wireless communication played an
important partin the exercises,
significantly so that the demonstration
convinced the Admiralty of the
advantages of wireless atsea. Arange of
60miles had been achieved between
‘Juno’ and the cruiser ‘Europe’. Atthe
startof the exercises, ‘Juno’ received
signals from Alum Bay at adistance of 87
miles. Thiswas arecord fordistance
communication at this time. Traffic was
exchanged at an average rate of 10wpm
during weather that changed from bright
sunshine to rain and fog. Another useful
pointnoted was that signals were passed
irrespective of whether the vessels were
stationary or operating at high speed.
Marconiwas especially pleased to note
the contribution of his new tuning
arrangements on the transmitters.He
discovered adistance of only 7mileswas
obtained when the aerial transformers
wereremoved.

Marconi gradually buiit up a staff of
operators to man the various stations he
was contracted to provide. Ingeneral he
recruited from technical colleges. Some
entrants came from the telegraph
service, but hisrequirement formen who
had sometechnical knowledge and
background meant he hadtobe
selective. In most cases the new
company employees would be operating
astationon aship,oratsomeremote
location, and therefore it was essential’
they should be fully competent. in
September 1901 the firstresidential
training school for W/T operators was
opened inthe quietlittle coastal resort
of Frintonon Sea, Essex. Two years later
thiswas moved to Chelmsford.

The turn of the century saw amarked
increase in this new system of
communication. The first North Atlantic
passenger vessel was fitted with
wireless, and fixed land stations were
contracted for as far afield as South
Africa. And improvements in equipment
resulted in asignificantincreasein
workableranges.
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DATA FILE

Ray Marston looks at practical low-power voltage converter circuits

lectronic voltage converters are

circuits that are used to generate a
higher value voltage supply from an
existing low voltage dc source, or to
generate a negative dc supply from an
existing positive dc voltage source. Such
circuits are fairly easy to design and
build, using either readily available
components or a special purpose IC
such as the ICL7660 voltage converter. A
variety of low power versions of such
circuits are shown in this edition of Data
File.

Low vollage generation

The easiest way to convert an existing
dc voltage into a dc voltage of greater
value or of reversed polarity is to use the
existing supply to power a free-running
square wave generator which has its
output fed to a multi-section capacitor
diode voltage multiplier network (as
shown in Figure 1), which thus provides
the desired 'converted’ output voltage. If
a positive output voltage is needed, the
multiplier must give a non-inverting
action (as in Figure 1a), but if a negative
output is required the multiplier must
give an inverting action (as in Figure 1b).

Practical converters of this type can
use a variety of types of multivibrator
circuit (bipolar or FET transistor, CMOS
or TTLIC, etc) as theirbasic free-running
square wave generators; in all cases,
however, the generator should operate
at a frequency in the range 1kHz to
10kHz, so that the multiplier section can
operate with good efficiency while using
fairly low values of ‘muitiplying’ capa-
citor.

One of the easiest ways of making
practical voltage converters of this type
is to use type 555 ‘timer’ {Cs (which can
supply fairly high output currents) as the
free-running square wave generators,
and Figures 2 to 5 show a selection of
practical circuits of this type.

In all of these circuits the astable is
wired as a free-running astable multi-
vibrator or square wave generator and
operates at about 3kHz (determined by
the R1-R2-C2 values). Supply line capaci-
tor C1is used to prevent the 3kHz output
of the 555 from feeding back into the IC,
and C3is used to further enhance circuit
stability.

The Figure 2circuit acts as adc voltage
doubler, and generates a dc output

voltage that has a vaiue roughly double
that of the 555 supply line voltage; the
output of the 555 IC is fed into the C4-D1-
C5-C2 capacitor diode voltage doubler
network, which produces the '2 x Vec'
output voltage.

The 2 x Vcc value mentioned above is
the approximate value of output voitage
obtained when the output is unloaded;
the precise value equals 2 x Vpeak,
minus (Vdf1 + Vdf2), where Vpeak is the
peak output voltage of the square wave
generator and Vdf is the forward volt
drop (about 600mV) of each ‘multiplier’
diode. The output voltage decreases
when the output is loaded.

The Figure 2 circuit can be used with
any dc supply in the range 5 to 15 volts
and, since it provides a 'voltage doubler’
action, can thus provide outputs in the
approximate range 10 to 30 volts. Greater
outputs can be obtained by adding more
multiplier stages to the circuit. Figure 3,
for example, shows how to make a dc
voltage tripler, which can provide out-
putsintherange 15to 45 volts, and Figure
4 shows a dc voltage quadrupler, which
provides outputs in the range 20 to 60
volts.
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A particularly useful type of 555
‘converter’ circuit is the dc negative
voitage generator, which produces an
output voltage that is virtually equal in
amplitude but opposite in polarity to that
of the IC supply line. This type of circuit
can be used to provide a 'split-supply’
output for powering op amps, etc, from a
single-ended power supply. Figure 5
shows an example of such a circuit,
which also operates at 3kHz and drives a
voltage doubler (C4-D1-C5-D2) output
stage.

High voltage generation

The ‘voltage multiplier’ method of
generating increased values of output
voltage is normally cost effective only
when multiplier ratios of less than six are
needed. In cases where very large step-
up ratios are required (as, for example,
when hundreds of volts must be gener-
ated via a 12 volt supply), it is usually
more cost effective to use the output of
the low voltage oscillator or square wave
generator to drive the input of a suitable
step-up voltage transformer, which then
provides the required high value voltage
(in ac form) on its secondary (output)
winding; this ac voltage can easily be
converted back to dc via a simple
rectifier-filter network, if required.
Figures 6 to 8 show some practical low
power, high voltage generator circuits of
these types.

The Figure 6 circuit acts as a dc-to-dc
converter which generates a 300 volt dc
output from a 9 voit dc power supply. In
this case Tr1 and its associated circuitry
act as a Hartley L-C oscillator, with the
low voltage primary winding of 9V-0-9V to
250V mains transformer T1 forming the ‘L’
part of the oscillator, which is tuned via
c2.

The supply voltage is stepped up to
about 350V peak at T1 secondary, and is
half-wave rectified by D1 and used to
charge C3. With no permanent load on
C3, the capacitor can deliver a powerful
but non-lethal ‘belt’. With a permanent
load on the output, the output falis to
about 300V at a foad current of a few mA.

The Figure 7 circuit can be used for
driving a neon lamp or generating a low
current, high vatue (up to a few hundred
volts) dc voltage from a low vaiue (5 to 15
volt) dc supply. Here, the 555 is simply
wired as a 3kHz astable multivibrator that
has its square wave output fed to the
input of transformer T1 via R3. T1 is a
small audio transformer and has a turns
ratio sufficient to give the desired output
voltage, eg, with a 10V supply and a 1:20
T1 turns ratio, the transformer will give
an unloaded dc output of 200 volts peak;
this ac voltage can easily be converted to
dc via a half-wave rectifier and filter
capacitor, as shown.

Finally, the Figure 8 dc-to-ac inverter
circuit produces an ac output at mains
line frequency and voltage. The 555 is
wired as a low frequency astable (adjust-

S 10 15V +ve {(Vcce)

L

555 c4

Note:

D1-D2 =

1N4148

02
i

-

LA

L.C1
1000

|

5 01Y —] cc
. [ 108 (-5vio ~18V)
I
o
Flg 8 dc negative voltage generator
3 ?V
v

3 o1
1 ! o *+300V

e i 1Na006 Out
]

" 1 AL :I: 250V
>100Kk | 10n (KX
L c3

[~ 470n
3sov

/7J770V.

Flg 6 9V-t0-300V dc-to-dc converter

5 10 16V + ve

D1

Fig 7 Neon-lamp driver or ‘high-voltage' generator

5 10 15V + ve

Tr1
TIPA1A

T2
TiPa2a

¥ X—P—
R4 1N40O4
220k

1+
c3 = Vout
10u {oc)
Neon l
(V4 x—_o
ca (%)
3 AL}
2700u m

AC out

(115-230v
50Hz-80Hz)

|

Fig 8 dc-to-ac inverter

MARCH 1988 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

31



DATA FILE_

nci ] 3 )V
Cap+ (] [ JOsc
Ground{(_] () Lv
Cop- ] ) Vout

Fig 9 Outline and pin notations of the ICL 7660
voltage converter IC

Vee =
+3:3 10 68V
41 'y
cL
e + 76680
10u 7
Vout
4 L] = Vee

ov

Fig 11 Negative voltage converter using 3.5V
to 6.5V supply

vee =
+1:5Vt03.8V

cL -
7660

Vout®
J_ M -Vee
J
”J" f:u e (: R
ov 'r
mn

Flg 10 Negative voltage converter using 1.5V
to 3.5V supply

Vee ™
+6:5 ta +10V

- " see text
cL

76680

(4] rL‘

0u
Vout =

~(Vge - vay!

LY

10u g
:IV

Flg 12 Negative voltage converter using 6.5V
to 10V supply S

vee
+3:5 to+10V
A4 \vg
= [ 41 8
=
I cL Py et [
+ 7660 106" T )
cao L 7680 | Vour=
T L "| l ~2(vge-Vvarl
L) L ¥ 4 5
M oL
S c2 ca

+10u

10u

A

Flg 13 Cascading clevices for increased output voltage

Vee

+3-8 to +10V
7
41 s Jj
Cx
T
cL
2 7660
*c 3
>10u Vout =
4 L] _)‘_“T -Vee
X% c2*
01

ov
" See

,I‘ S04

Fig 14 Reducing oscillator frequency

able over the 50Hz to 60Hz range via RV1)
that feeds its power-boosted (via Tri1-
Tr2) output into the low voltage ‘input’ of
reverse-connected filament transformer
T1, which has the desired ‘step-up’ turns
ratio. C4 and L1 act as a filter to ensure
that the power signal feeding into the
transformer is essentially a sine wave.

The ICL7660

This IC is designed as a dedicated
voltage converter that is specifically
intended to generate an equal value
negative supply from a positive source,
ie, if powered from a +5V source, it will
generate a —5V output. The device can
be powered from any dc supply in the
range +1.5V to +10V, and operates with a
typical voltage conversion efficiency of
99.9% when its output is unloaded! When
the output is loaded, the device acts like
a voltage source with an output impe-
dance of about 70 ohms, and can supply
absolute maximum currents of only 40mA
or so.

The ICL7660 is housed in an 8-pin DIL
package with the connections shown in
Figure 9. The device actually operates in
a manner similar to that of the basic
Figure 2 ‘osciilator and voltage-muiti-
plier’ circuit described earlier, but does
so with far greater efficiency. The
ICL7660 chip houses a very efficient self-
contained square wave generator that
operates (without the use of external
components) at a free-running fre-
quency of about 10kHz and has an output
that switches fully between the supply
rail values. The IC also houses an ultra-
efficient set of logic-driven multiplier
‘diodes’ that, when used with two
external capacitors, enables voltage
doubling to be achieved with almost
perfect efficiency.

The reader will recall from the descrip-
tion of the Figure 2 circuit that the use of
conventional multiplier diodes causes
the circuit's unloaded output voltage to
drop by about 1.2 volts, this being the sum
of the forward volt drops of the two
diodes. in the ICL7660 this volt drop is
eliminated by replacing the conventio-
nal diodes with MOS power switches that
are driven via logic networks in such a
way that each diode switch automatically
closes when it is forward biased and
opens when reverse biased, thus giving
near perfect operating efficiency.

The ICL7660 is an easy device to use,
but note that none of its terminals must
ever be connected to a voltage greater
than V+ or less than ground. Ifthe ICisto
be used with supplies in the range 1.5 to
3.5 volts, the pin 6 'LV’ terminal should be
grounded; at supply values greater than
3.5 volts, pin 6 must be left open circuit.
At supply values greater than 6.5 volts a
protection diode must be wired in series
with output pin 5. Figures 10to 18show a
selection of practical application cir-
cuits in which these design rules are
applied.
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ICL7660 circults

The most popular application of the
ICL7660 is as a simple negative voltage
converter, and Figures 10 to 12 show
three basic circuits of this type. In each
case, C1and C2 are multiplier capacitors
and each has a value of 10uF.

The Figure 10voltage converter circuit
is intended for use with 1.5 volt to 3.5 volit
supplies, and requires the use of only
two external components. The Figure 11
circuit is similar, but is intended for use
withsuppliesinthe 3.5Vt06.5V range and
thus has pin 6 grounded.

Finally, the Figure 12 circuit is inten-
ded for use with supplies in the range
6.5V to 10V, and thus has diode D1 wired
in series with output pin 5, to protect it
against excessive reverse biasing from
C2 when the power supplies are
removed. The presence of this diode
reduces the output voltage by Vdf, the
forward volt drop of the diode; to keep
this voit drop to a minimum, D1 should be
a germanium type such as an OA47.

A useful feature of the ICL7660 is that
numbers of these devices (up to a
maximum of ten) can be cascaded to give
voltage conversion factors greater than
unity. Thus, if three stages are cascaded,
they will give a final output voltage of
—-3Vcc, etc. Figure 13 shows the connec-
tions for cascading two of these stages;
any additional stages should be con-
nected in the same way as the right-hand
IC of this diagram.

Insome applications the user may wish
to reduce the operating frequency of the
ICL7660 oscillator. One way of achieving
this is to wire capacitor Cx between pins
7 and 8, as shown in Figure 14. Figure 15
shows the relationship between this
capacitor value and the operating fre-
quency of the oscillator. Thus, a Cx value
of 100pF reduces the operating fre-
quency by a factor of ten, from 10kHz to
1kHz. Note that, to compensate for this
10:1 reduction of frequency (and to
maintain the circuit efficiency), the
values of C1 and C2 should be increased
by a similar factor (to about 100uF each).

Another way of reducing the oscillator
frequency is to use pin 7 to over-drive the
oscillator via an external clock, as shown
in Figure 16. The clock signal must be fed
to pin 7 via a 1k0 series resistor (R1), and
should switch fully between the two
supply rail values; in the diagram, a
CMOS gate is wired as an inverting
buffer stage, to ensure such switching.

Another use of the ICL7660 IC is as a
positive voltage multiptier, to give a
positive output voltage of almost double
the original supply voltage value. Figure
17shows the circuitconnections. The pin
2 oscillator output signal is used here to
drive a conventional capacitor-diode
voltage-doubler network, of the type
used in Figure 2. Note that these two
diodes reduce the available output
voltage by an amount equal to their
combined forward volt drops, so they

should ideally be low-loss germanium
types.

Finally, to complete this look at
ICL7660 applications, Figure 18 shows
how the circuits of Figures 11/12 and 17
can be used to make a combined positive
voltage multiplier and negative voltage
converter that provides dual output
voitage rails; each rail has an output
impedance of about 100 ohms.

Footnote: In case of difficulty, UK
readers can obtain supplies of the
ICL7660 IC from Maplin Electronic
Supplies Ltd, PO Box 3, Rayleigh, Essex
SS62BR. The current (February '88) price
is £2.85, plus a postage/handling charg
of about £1.00.
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AUDIO

FREQUENCY

Inexpensive ready-made and home
constructed audio signal generators
are extremely useful pieces of
equipment, butthey often have one
major shortcoming. This drawback is the
lack of areally accurate frequency
readout, and in some cases quite large
frequency errors of 10% or more have to
be accepted. This obviously
compromises the validity of any
frequencyresponse checks made with
suchaninstrument. Worse still, when
dealing withsomething like aRTTY
decoder, with its narrow bandwidth
filters, a signal generator with anything
tess than spot-on frequency readoutis
likely to be misteading rather than
helpful.

The obvious solution to the problemis
touse an add-on frequency meter to
monitor the output of the signal
generator,so thatitcan be adjusted with
ahigh degree of precision, regardless of
how good or bad the generator’'s dial
calibration happenstobe. There are two
basic choices when it comes to the types
of frequency meter thatcan be used. The
meter can either be analogue (with a
moving coil panel meter providing the
frequency readout) ordigital. Analogue
frequency meters have been much used
for audio applications in the past, but
theyare less than ideal. They do not
necessarily offer better accuracy than
the calibrated dial of the signal
generator and, with the currentreiatively
high cost of panel meters, they have less
costadvantage over digital instruments
than was once the case.

Consequently, | decided to develop an
accurate butlow costdigital circuit. The
final designisathreedigit (LED) display

METER

R. A PENFOLD

type. The three measuringranges of
999Hz, 9.99kHz and 99.9kHz enable the
full audio range and beyond to be
covered with good accuracy. By using
the over-ranging technique, the
resolution is effectively 1tHzon any
frequency up to the full 99.9kHz. When
making tests atlow frequencies thereis
an advantagein having abetter
resolution of (say) 0.1Hz, but this
requires along gate period of ten
seconds, and resultsin very infrequent
up-dating of the display. In practice this
seemedto make the unit unusable forits
primary purpose as a frequency readout
foran audio signal generator, and the
99.9Hz range has been omitted from the
final design.

The use of crystal control ensures that
the unithas good accuracy, and itavoids
the need for any form of setting up
before the unitis ready for use. Note that,
although the unit was designed primarily
for operation as afrequency readout for
asignal generator, itis also perfectly
suitable for use asageneral purpose
audio frequency meter, and can be used
tocheckthe outputfrequencies of
oscillators in faulty projects, etc. The
unit has quite good sensitivity, with only
about5 millivolts RMS or so being
neededin order to give avalid reading.
Theinputimpedanceis quite high at
approximately 250k. Atthe other end of
the scale, input overioad protection
enables inputs of up to atieast 10 voits
RMS to be handled, without any risk of
the inputcircuitsustaining any damage.
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Fig 1 Block diagram for the audio DFM
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System operation

There are two basic approaches to
digital frequency measurement. Oneis
to measure the period of one cycleand
then calculate the frequency fromthis,
and theother is to measure the number
of cycles that occurin acertain period of
time. The firstmethod has the advantage
of taking relatively little time to make
each measurement,butitis
comparatively difficulttoimplementin
practice. Most frequency meters,
including the presentdesign, use the
second method. This is basically justa
matter of feeding the input signal
through into acounter circuit viaagate.
If the gate is opened for precisely one
second, the number displayed on the
counter will be equal to the input
frequencyin Hertz. If the gate timeis
shortened to 100ms (0.1 seconds), the
reading will still accurately reflect the
inputfrequency, but with areduced
resolution of 10Hz. Provided asensible
gate period is used, with this method
there is no difficulty in translating the
reading into afrequencyin Hertz.

The block diagram of Figure 1shows
the arrangement used in this frequency
meter. Starting at the input, the input
signal is coupled straight throughtoan
outputsocket, which enables the unitto
be easily connected foroperationasa
frequencyreadoutforan audio
generator. The output from the
generator connects to the inputof the
frequency meter, and the testleads
carrying the outputsignal connectto the
meter's outputsocket. The inputsignal is
also coupled to a high gain amplifier,
whichinturndrives atrigger circuit.
These provide an output at standard
logic levels from low level input signals,
and also give an output having suitably
fastrise and fa!l times toreliably operate
the subsequent CMOS logic circuits.

These circuits consist of a chain of
three decade counters, plus alatch
which provides ‘overflow’ indication. The
decade counter chips used in thisdesign
actually provide other functions as well.
Each one consists of adecade counter,a
seven segment decoder/driver anda
latch, and can therefore replace the
three devices neededinaconventional
decade counter/seven segmentdisplay
driver arrangement. They also
incorporate a gate at their clockinputs.

The countercircuitrequiresthree
control signalsin order to give the
desired effect. First the gates mustbe
opened for the appropriate period of
time, after which the latches mustbe fed
with a pulse thatholds the displayed
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frequencyonthedisplay. Then areset
pulsemustresetthe counters, but note
thatthis does not affectthe display,
which continues to show the last
frequencyreading. Thenthe process
mustcycle back to the beginning again,
with afresh gate period being started.

These signals are all derived froma
simple control logic circuit, which is
driven from acrystal oscillatorviaa
divider chain. The clock operates at
4MHz, butitis processed by athree stage
binarydivider, that provides a divide by
eightaction, and given a 500kHz output
signal. Thisisthen fed into a series of
five divide by ten circuits that give afinal
output frequency of 5Hz. However, the
control logic circuit provides afurther
divisionby ten, to give a0.5Hz signal that
isused to provide the gate signal. Itis
onlyone half cycle that constitutes the
gate period, giving the required one
second gate time and readoutin hertz.
Therange switch enables one or two
stages in the divider chain to be
bypassedsothatthe gatetimeis
reduced to 100ms or 10ns. The reading on
thedisplayisthen tens of hertzor
hundreds of hertz, but by driving the
appropriate decimal point of the display,
thisis converted to amore convenient
readoutin kilohertz. The unit therefore
has three ranges of 999Hz, 9.99kHz and
99.9kHz full scale.

The circuit

The input and display circuits are
shown in Figure 2, with the divider and
control logic circuits shown separately
in Figure 3.R4,D1and D2formasimple
clippingcircuitatthe input, which
protectsthe unitagainstoverioad. IC1is
aninputbuffer stage and low gain (11
times) voltage amplifier. This is followed
by IC2, whichis an inverting amplifier,
having a closed {oop voltage gain of a
little under 20 times. The output of IC2is
directly coupled to the input of an
inverting Schmitt Trigger, based on IC3,
and having a substantial amount of
hysteresis provided by R13. The
hysteresis aids good accuracy and stable
readingson input signalsthatare
infested with noise. Also, in the absence
ofan adequate inputlevel, there will be
no output fromthe trigger circuit, giving
azeroreading, which makes itreadily
apparentthat the input level is too low.
Otherwise, there would be a risk of
marginally inadequate signals
producing erroneous but plausible
readings.

The decade counters are CMOS
40110BE devices (IC5 to IC6), which can
directlydrive common cathode seven
segment LED displays; although
‘directly’ drive is perhaps not strictly
accurate. They have outputs thatare
capable of sourcing much higher
currents than standard B series CMOS
devices,and acurrentlimiting resistor is
needed at each segment outputinorder
tokeep thedrive currentdown to an
acceptable level. The 40110BE is actually
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anup/down counter, having separate
up/down clock inputs and carry/borrow
outputs. The down counter action is not
required in this case, and so the unused
clockinputis simply connected to earth,
and the borrow outputisignored.
IC4isthe overflow latch, butonly one
section ofthis dual D type flip/flop is
utilized here. This operates in what is
almost the standard divide by two
configuration, but the Q output (which
alsodrives LED indicator D3) is

really necessary though, since the clock
wilt have greateraccuracy thanis
merited by athree digitdisplay, even
withoutany trimming.

Thefirstdivider device is IC8, whichis
a CMOS 4024BE seven stage binary type.
Inthis circuit, only the first three stages
are actually used, giving adivide by eight
action. The next five stages are all
4017BE divide by ten circuits (IC9to
IC13). S1aisthe range switch, which
selects the appropriate output of the
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Flg 3 The divider and control logic circuits

connected to the ‘set’ input. When one
completeoutput cycle hasbeen
received from IC5and an overflow has
therefore occurred, the Q outputof IC4
goes high and latches in that state. Itis
resetby the control logic circuit when
thecounters arereset, but thisgivesa
long enough flash from D3 to clearly
indicate that the inputfrequency is too
highfortherangein use, and thatan
overflow has taken place.

Turning to Figure 3, the crystal clock
oscillatoruses TR1in astandard
configuration. No trimmer capacitors are
included to permitthe oscillatorto be
trimmed to precisely 4MHz. This is not

divider chain, S1bdrives the decimal
pointsegment of the correctdisplay on
the 9.99kHz and 99.9kHz ranges. On the
lowestrange the readingisin Hertz, and
nodecimal pointis indicated.

IC15 acts as the basis of the control
logic circuit, and this isanother 4017BE.
Inthis case we are making use of both its
standard divide by ten (‘carry’) output,
and some of its ‘one of ten' decoder
outputs. The latter, which are numbered
from ‘0’ to ‘9", go high in sequence forone
clock cycie each, outputs ‘0’ to ‘4’ are left
unused. The gatesignal is provided by
the ‘carry’ output, which is high forthe
initial five clock cycles. Itis actually alow
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Fig 4 Circuit waveforms (see text for explanation)

signal thatis needed in order to open the
gatesinthe counter circuit, and
accordingly, IC14ainverts this output of
IC15so asto give agate signal of the
correct polarity.

Atthe end of each gate pulse, output's’
of IC15goes high. Thissignal isinverted
by IC14b and used to latch the reading on
thedisplay. Onthe next clockcycle
output ‘6’ goes high, and thisresets the
counters. On the nextclock cycle output
‘7" goes high, and this resets IC15and
starts anew gate puise and measuring
cycle.The waveforms of Figure 4help to
show the overall sequence of events.
The waveform in (a) represents the clock
signal from the divider chain, while (b) is
theinverted gate signal. The signals
depictedin(c), (d),and (e) arethe ‘5, ‘6’,
and ‘7' outputs (respectively) of IC15.

The waveforms of (f) and (g) represent
the input signal and the gated signal
respectively, butin practice the input
signal would normally be ata much
higher frequency thanshown here. It
should only be necessary to apply the
gate signal to the least significant digitin
the counter circuit, butwhen this was
tried in the original circuit, the unit
proved tobeless thantotallyreliable. In
thefinal design the gate signal has been
applied to allthree counter stages, and
thisseems toensure totally reliable
results.

Power is provided by a9 volit battery.
The current consumption of the unitis
inevitably quite high, with the three
displays requiring around 25 milliamps
eachinordertogivereasonable
brightness. luse a PP3sizerechargeable
(nickel-cadmium) battery to power the
unit, but ahigh capacity non-
rechargeable type such as a PP9should
also provide an economic means of
poweringthe unit.

Although thisis notthe simplest of
projects, as all the components (apart
from the battery and other usual off-
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board types) fit onto the printed circuit
board, itisreasonably straightforward to
construct. Details of the printed circuit
board are providedin Figure 5.

Thefirstpointtonoteis that, with the
only exception of IC2, all the integrated
circuitsare MOS types. They should
therefore be mounted in holders, and the
other normal anti-static handling
precautions should be observed. Take
special care with the 40110BEs, which are
notthe cheapest of integrated circuits. It
is also advisable to mount the seven
segmentdisplays in holders. Apart from
reducing therisk of damaging them due
to overheating when connecting them to
the board, this raises them so that they
stand well above the surface of the
board. This helps to bring them into a
good viewing position behind the
window in the front panel when the board
isfitted inthe case.

Suitable holdersdonotseem tobe
available, butthey can be made from 14
pin DiL integrated circuit holders.
Simply cuteach holder into two seven
way SIL holders, and then remove or trim
downthe pins at the ends of each holder.
This gives two 5way SIL holders which
can be connected to the board and
should accept adisplay withoutany
problems. Note that the displays must be
acommon cathode type (not common
anode). lused0.56 inch displays, but0.5
inch displays seem to have the same pin-
out arrangement and will work properly
in the unit.

The capacitors must be modern
printed circuitmounting types if they are
tofitonto the board easily. ideally the
polyester capacitors should have 7.5
millimetre lead spacing, and the ceramic
types should have 5 millimetre lead
spacing. Crystal X1 musthave an HC18U
encapsulation (aminiature wire ended
type)ifitistofiteasilyinto the layout.
Theresistors are packed quitedensely
onto theboardinplaces,and
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consequentlyitis essentialtouse
modern miniature types. The board is of
thesingle-sided variety, but anumber of
linkwires arerequired. These canbe
made from the leadoutwires trimmed
fromtheresistors.

lused aVerocase, having approximate
outside dimensions of 205 by 140 by 40
mitlimetres, as the housing for this
project. This will easily accommodate
the board plus a PP3size battery, but if
you are going to use alarger battery,
such as a PP9,itwoul!d probablybe
necessary to opt for aslightly larger
case.

PARTS LIST
Resistors (all 4 watt 5% carbon)
R1 22k
R2,3 470k (2 off)
R4 18k
R5 4k7
R6 47k
R7 5k6
R8,9,11,12 56k (4 off)
R10 100k
R13 220k
R14,38 680 (2 off)
R15-R35 470 (21 off)
R36 390k
R37 1k
Capacitors
C1 100u 10V radial elect
C25 10 25V radial elect (2 off)
C34 330n poly layer (2 off)
C6,7 4,763V radial elect (2 off)
c8.1n 100n disc ceramic
C9 33p ceramic plate
C10 27p ceramic plate
Semiconductors
IC13 CA3140E (2 off)
IC2 LF351
IC4 4013BE
1C5,6,7 40110BE (3 off)
IC8 4024BE
IC9-1C15 4017BE (6 off)
IC14 4001BE
™ BC547
D1,2 IN4148 (2 off)
D3 Red panel LED (see text)
Display1,2,3 Red 0.56 inch common
cathode
Miscellaneous
S1 3way 4 pole rotary
S2 SPST toggle
SK1,2 3.5mm jack socket (2 off)
B1 9volt (eg six HP7s in holder)
X1 4MHz HC18U
Case about 205 x 140 x 40mm
Control knob
Printed circuit board
8 pin DIL IC holder (3 off)
14 pin DIL IC holder (6 off)
16 pin DIL IC holder (9 off)
Battery connector
Wire, solder, fixings etc
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AUDIO FREQUENCY METER
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Flg 5 Details of the printed circuit board

The printed circuitboard is mounted
onthebase panel of the case,
positioning itwhere sufficientspaceis
left for the battery toone side of the
board.The controls and sockets are
mounted on the front panel, but the case
isused vertically so thatthis is
effectively the top panel. D3 can also be
mounted on this panel, but i took the
alternative route of wiring the decimal
pointof display 3toact as the overflow
indicator. This simply requires an
insulated wire to be added between the
appropriate two pads of the board, and is
something thatis easily |mpIemented if
you also prefer this method.

Adisplay window mustbe madein the
front panel at the correct position, and
this can be cutusing a fretsawora
miniature round file. Some red display
window material can be glued in place
behind the cutout to give a neaterfinish
and improve the contrast of the display.

Only asmall amount of hard-wiring
needstobe added inordertocomplete
the unit. This is mostly straightforward,
butthe leadsto SK1and SK2should be
screened types. This avoids unwanted
stray pick-up and feedback. S1is a3way,

4 polerotary switch, butin this case only
two poles are used. Figure 6(in
conjunction with Figure 5)shows the
wiringto S1,and should helptoiron out
any difficulties when wiringin this
component.

Inuse

Theunitrequires no adjustment
before itisready for use. Atswitch-on
the display will probably show arandom
reading initially, butitshould soon
changetoread zero. However, stray
pick-up and amplifier noise could resulit
inalowreading beingobtained with no
input connected. Connecting the unitto
the audio signal generator should soon
show whether or notitis functioning
properly, with sensible readings being
produced.

Although the unitis quite sensitive, itis
possible thatthe output from the signal
generator will sometimes fall below the
level required by the meter. Itisthen just
amatter of switching the attenuatoron
the signal generator up by 20dB or 40dB
to permitthe frequency to be accurately
set, and then switching itback down
again to make the test on the equipment.

-
.’3

I RS -...4.1_; 4
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Fig 6 The wiring to 51

The gain of the amplifiers in the unit
couldbeincreased in ordertogive
higher sensitivity, but | would not
recommend this asit could easily lead to
problems with instability and coulid be
more of aliability than an asset.

As with any frequency meter of this
type, the accuracy can be no better than
plus and minus one digit, and thisis the
factor which places the main limitation
on the accuracy of the unit. it represents
anaccuracy of plus and minus 0.1%
though, which should be adequate for
most purposes. The ieast significant
digitof thedisplay may sometimes
alternate between two consecutive
values, and this is quite normal fora
digital frequency meter.

When using the unit as the frequency
readoutforasignal generator, bearin
mindthat thefirstreading afterthe
frequency control of the generator has
been adjusted mightnotbe avalidone. A
reliable reading will only be obtained if
the frequency was constant for the full
gate period.

Remember thatonthe higherranges it
is possible to use the over-ranging
techniqueinorder to give frequencies
downto 1Hzresolution. For example, ifa
reading of 75.3kHz is obtained on the
highestrange, andthereadingis312Hz
when the unitison the lowest range, the
inputfrequencyis 75.312kHz.
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ASTRID +

Access UoSAT OSCAR 9 & 11 Scientific Satellites
with your BBC B upwards or Spectrum 48K upwards
computers. (Others via RS232 serial port).

A complete Satellite Receiving System including all
cables, aerial, display software etc.

All for only £156+ VAT, direct from the designers.

Send for full details to:

SRW Communications Ltd
ASTRID House, The Green
Swinton, MALTON, N Yorks YO17 OSN
or Telephone Malton (0653) 697513

SURPLUS/REDUNDANT STOCKS
ELECTRONIC COMPONENTS

We offer cash for your surplus components
including integrated circuits, transistors, memories,
microprocessers, I/C sockets, connectors, caps etc,

etc. Top prices paid, collection no problem. Please
contact us today with your lists by , fax, telex,
telephone or letter to:

MARLOW MARKETING

ELECTRONIC COMPONENT SURPLUS DEALERS
151A Milton Road, Gravesend, Kent, DA12 2RG, England

Fax: 0474-327-960 Telex: 940-16512 (NWWO G),
Tele: 0474-320062

ALSO: COMPLETE FACTORY CLEARANCES UNDERTAKEN

Carbon Film resistors VaW 5% E24 series 0.51R to 10MO
100 off per value - 75p, even hundreds per value totalling 1000
Metal Film resistors YaW 10R to 1IMO 5% E12 series —2p, 1% E24
Mixed metal/carbon film resistors 12W E24 series 1RO to 10MO...
1 watt mixed metal/Carbon Film 5% E12 series 4R7 to 10 Megohm
Linear Carbon pre-sets 100mW and v«W 100R to 4M7 E6 series
Miniature capacitors 280V working for vertical

.01, .015, .022, .033, .047, .068-4p. 0.1-5p. 0.15, 0.22-6p. 0.33, 0.47-8p

Myiar (polyester) capacitors 100V working E12 series vertical

1000p to 8200p - 3p. .01 to .068 — 4p. 0.1 ~ 5p. 0.12, 0.15, 0.22-6p. 0.47/50V-8p
Subministure ceramic plate capacitors 100V wkg vertical mountings. E12

series
2% 1.8 pf to 47 pf - 3p. 2% 56 pf to 330 pf - 4p. 10% 390P ~4700D .......ccvvvsrrrsvvereuerenees 4p
Disc/plate ceramics S0V E12 series 1PO to 1000P, E6 Series 1500P to 47000P ....2p

Polystyrene ors 63V working E12 series long axial wires

10 pf to 820 pf~ 3p. 1000 pf to 10,000 pf ~ 4p. 12,000 pf 5p
741 Op Amp - 20p. 555 Timer 22p
cmos 4001 - 20p. 4011 - 22p, 4017 40p
ALUMINIUM ELECTROLYTICS (Mtde/Voits)

1/50, 2.2/50. 4.7/50, 10/25, 10/50 5p
22/16. 22/25, 22/50, 47/16, 47/25, 47/50 6p
100/16, 100/25 7p; 100/50 12p; 100/100 14p
220/16 8p; 220/25, 220/50 10p; 470/16, 470/25 11p
1000/25 25p; 1000/35, 2200/25 35p; 4700/25 70p

tantalum bead ics (Mfde/Volts)

0.1/35, 0.22/35, 0.47/35, 1.0/35, 3.3/16, 4.7/16 14p
2.2/35,4.7/25,4.7/35, 6.8/16 15p; 10/16, 22/6 20p
33/10, 47/6, 22/16 30p; 47/10 35p; 47/16 60p; 47/35 80p

DIODES (piwamps)

75/25mA 1N4148 2p, 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA OA91.......... 6p
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A S1M1 5p. 100/1A bridge
400/1A 1N4004 5p. 1250/1A BY 127 10p. 30/45mA OA916p. 30/15A OA47 ..
Zener diodes E24 series 3V3t0 33V400 MW ~8p. 1 watt ...
Battery snaps for PP3~-6p for PP9
L.E.D’s 3mm. & 5Sm.m, Red, Green, Yellow-10p. Grommets 3mm~2p, 5Smm......... 2p
Red. flashing L.E.D.'s require 5V supply only. 50p
Mains indicator neons with 220K resistor 10p
20mm fuses 100mA to SA Q/blow Sp. A/surge 8p. Holders pc or chassis.............. Sp
High speed pc drills 0.8, 1.0, 1.3, 1.5, 2.0m -~ 30p. Machines 12V dc .......... . £6.
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward Jobs
AA/HP7 Nicad rechargeable cells 80p each. Universal charger unit.. . £6.
Glass reed switches wih single pole make contacts ~8p. Magnets....................
TRANSISTORS

BC547/8/9-8p, BCS57/8/9-8p, BC182L/4L-10p, BC183,183L-10p, B8C212,212L-10p,
B8C337,337L-12p. BC727/737-12p, BD135/6/7/8/9-25p, BCY70-15p, BFY50,52-20p,
8FX88-15p 2N3055-50p, TiP31,32-30p, 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

Incredible value at ONLY £399.95 inc VAT
Carriage and packing (Securicor) £12.50

Send large SAE for details, print sample and

WEATHER FAX/RTTY/NAVTEX:
COMPLETE RECEIVE SYSTEM

Operates with any HF SSB Receiver.

Easy to use. No computer knowledge needed.
Fully automatic operation. Built in timer and
tuning indicator

Gives superbly detailed weather maps, satellite
cloud cover printouts, printed weather forecasts,
navigation warnings and news bulletins from
around the globe

Includes FAX-1 demodulator, mains power unit,
Epson compatibie printer, paper, ribbon and aii
connecting cables. Nothing more to buy. Just
connects to receiver loudspeaker output

Hundreds of FAX-1s already in use world wide by
professional and amateur weather forecasters,

product review. Printer and FAX-1 available yachtsmen, aviators and enthusiasts. British
seperately if required designed and manufacturered
ICS Electronics Ltd
PO Box 2, Arundel, e

T
VISA
N

West Sussex. BN18 ONX

Telephone: 024 365 590. Facsimile: 024 365 575
12 months parts and labour warranty, Price includes VAT at 15%
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MICROCONTROLLERS

—the gquiet revolution

by Samuel Dick I

tisvery easy to believe thatthe world of

computing and high-tech electronicsis
full of megabytes, kilobauds and
lightning-fast operations,anditis. But,
underneath, a quiet revolution has taken
place,one that the lay person has
probably seen more evidence of than
many computer professionals. Thisis the
microcosmic world of the
microcontroller, alilliputian system
component which promises tobringthe
advantages of computing to the
humblest of devices, while allowing
designerstodistribute intelligence over
complex industrial or military systems; a
world where memory is afew kilobytes
and the assembler still rules.

Necessity and invention

The microcontroller was definitely
born out of necessity. While most of
computingwas headinginthedirection
of bigger and faster systems, commercial
and military interests realised that their
need was sometimes notforalarge
powerful system, butforasmall, highly
integrated system. A systemwhich had
RAM and ROM, which had input/output
ports, timers and clocks just like its
bigger cousins, but whichwas small—
small enoughto fiton asingle chip.

This microsystem could thenbe
produced cheaply enoughto gointo
everyday domestic appliances like
cookers and washing machines. The
sophisticated control would add
attraction to a manufacturer's goods-
theconsumerwould, inreturn, geta

more versatile product. The advantagein

power semiconductor technology, which
has happened in step with therise of the
microchip, only helped toincrease the
potentiat of the microcontroller,
because control of mains-driven devices
became much easier with solid-state
devices, rather than with mechanical
relays.

The family

Toexamine what sortof devices are
availabletothe designer, letuslook at
just one family: the 68XX5 family from
Motorola. The main members of the
family are NMOS devices, butsome are
available from second sources as CMOS
devices, which bring with them the
advantage of very low power
consumption.

Within their 40 pin packages they
contain a modified 6800 architecture: an
accumulator, indexregister, program
counter, stack pointer, and condition
code register. The program counter and
stack pointer are cut-downinsize (only
12and5bitsinlengthrespectively). This
limits the address range to 4096 bytes

and the stack is minuscule at 32 bytes,
butrememberwhatthe designers were
trying to achieve—-asmall system.

Input and output requirements are well
catered for. Typically24 1/O lines are
available, with many havingdata
directionregisters similartothe 6821 PIA
device. This allows the programmer
greatflexibilityoverhowall the lines are
used, as they can be individually
assigned input or output functions.

The amount of memorythatthe family
members have varies, but2t0 3.5
kilobytes of ROM and some 100 bytes of
RAM (with power-down protection) are
available. The 687X5 series have this
ROM as EPROM -the deviceshavea
quartzwindow on top that allows the

memory contents to be erased by
ultraviolet light.

With microcontrollers being the only
chipsinsomesystems, any
measurement of time has tobe
performed on-chip, so they have timers
asstandard. The clock signal from the
system oscillator can be divided down by
aprescaler circuitwith the prescale
factor held in RAM and programmable
fromthe running software. The timer can
be setto measure intervals of an external
signal or to interrupt the processor atset
intervals.

This latter feature is veryuseful fora
‘wake-up'type feature-perhaps
allowing the microcontroller to switch on
some external equipment, makea

o= =cmoman
] Crystal and
- reset

L components

9
r—- ...E—_—,,;— port /‘ Ag oo A1y /“z
20 discrete | L ’ 32k bit ::nl.:‘y'
i components to | E'r‘”‘ counter
| ; holding
controls | 83708 program
| oprogram (22vV) | for cpu
| pulse 1
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L N 4 > 7
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Program held in EPROM
into the cpu's PROM during programming: the counter
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Flg 1 Schematic circuit for self programming

LEDs showing program
and program verify modes
of cpu

{8k x 8bite) is transfered
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Status indicating
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Fig 2 Simple self-test circuit: by monitoring its own outputs, the chip is able
to self-test. The LEDs indicate where any fault has been found
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Flg 3 8052 based minimal system

To other system
devices

decision, carry outsome control
function, and then to power-down most
of the system until the next scheduled
wake-up. The power supply requirement
is just asingle 5volts with adissipation of
under 1 watt.

But not so simple

While some of the hardware features
may seemallittlerestrictive to those
working on large machines, the software
features of the chips complement their
limitations. The instruction setis
described as ‘byte efficient’. The usual
range of test and branch, arithmetic,
jump,and memory operations are
present. The more exotic addressing
modes, like the deferred or post-
increment modes available on, say, a
6809 chip,are notthere. Buttheyare
mainly used by high-level language
programmers implementing position-
independent code or for the extensive
nesting undertaken by high-level
language programming techniques and

compilers; microcontroliers were never
intended to be used for program
development themselves. An Ada
compilerwill never run on a 68705, but
such acompiler mightgenerate code
thatislater down-loaded into the 68705's
ROM.

Once you have written your code for
the chip, setup thetimers and decided
whetherornot toinclude a stand-by
supply forthe RAM, programming the
chips can be very simple. Assuming that
your machine code is storedinaROMor
write-protected RAM, then the circuitin
Figure 1canbe usedtowrite the program
intothe ROM of the chip. All thatis
necessary is to open and close two
switchesintherightsequence and the
chipwill tellyouwhen ithas finished
programming and verifying itself.

Some of the family also have aself-test
facility built-into them as standard.
Figure 2shows a schematic circuit for
testing the chip.The patternon the LEDs
will tell you which part of the deviceis

SE—
Program enable

S —
Program pulse

Vprogram

From address *
decode circuitry o——»{CE

2732

H N

8 data lines * 00—

Address lines® o————

»

Enable stored program
Read *

#:Controllines generated directly by

Flg 4 2732 programming circuitry for the 8052-AH

N
l/

the 80852

faulty, so if you have another application
which avoids that section, you could use
thatdevicethere.

Just alittie bit more

Some have other attributes. The
68705R3, for example, has its own
analogue todigital converter (ADC).
When linked with asuitable transducer it
is anideal chip for controlling or
recording the real world. The conversion
durationis around 30 machine cycles
(from 30 to 300ms depending on the
crystal used as the system oscillator).

The ADC hasaresolution of eight bits
and the non-iinearity and quantification
errors are both + 0.5 bits. Typically, the
converter wilibeusedintherangeOto5
volts, so some amplifier circuitry may be
needed to match atransducer’s output
sothatthe full dynamic range of the ADC
can be utilised.

There are avast number of
applicationsforwhichsuchanADCis
very useful. The chip could cope with
limited audio frequency signals and,
perhaps, even be partof an
implementation of asimple digital filter.
Biophysical, medical and geophysical
datalogging often need to analyse
signalsuptoafewkilohertzin
frequency. Inthe hi-tech house of the
future, monitoring the inside and outside
temperature, the amount of direct
sunlightand even wind velocity will be
required to control solarcells,
ventilation and solar collector facilities.
Afewsamples per minute wouldbe
adequate forsuch operations.

Enterthe high-ievel language

When agood productisaround,
someone is always sure to say ‘Wouldn't
itbeniceif...?".Whenyouthinkabout
the microcontroller, one of the
drawbacks to its use is the need for
programming inassembler. itwould be
nice if you could connect up an R§232
line from your terminal or even your
computer, and justtype inthe programin
Basic or Forth.

Then you would have the advantages of
both worlds-asimple chip which would
do justaboutanything for smali
applications, and the ease of
programming of a high-level tanguage.

The Z8device has been available for
some time, of course, butithas areduced
version of Basic. Now, Intel’s 8052AH
device is also available. Figure 3shows
the schematic circuit of asmall system.
Note that afew external componentsare
now required, but thisisasmallpriceto
pay forthe increased ability obtained.
The 8052AH has a full 8K Basic whichis
residentinthechip’'s ROM.Farfroma
simple language, this Basic contains a
hostoffunctionsincluding loops,
conditional branches, string operations,
arithmetic functions and aBCD floating
point mathematics implementation
which includes transcendental functions

42 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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MICROCONTROLLERS

like Sin(x) and Log(x). The Basic’s
system commands include programming
instructions to program ROMs witha
number of application programs. These
can be made to auto-run at power-up.

Of course, ifyourequire the speed of
machine code programming, then the
8052AH will allow that, too. The functions
within the Basic language can be
accessed from machine code
subroutines, sothatahighly integrated
application can be generated.

Asimilar productis offered by
Rockwell, which is based around the 6502
architecture. The R65F1x series are
Forth-orientated chips which have Forth
rather than Basic as the high-level
language. Forth is well suited to thistype
of small system configuration. Starting
from afew commands writtenina
processor’s native assembler, the Forth
programmer can add commands in Forth
asrequired, providing thatthe new
command can be defined in terms of
previously defined commands. When the
new command is executed, Forthjumps
to each of the constituent commands and
executes themin turn. This execution of
an extensible language is analogoustoa
Basic program containing only
subroutine calls.

Because Forthrelies on astack to pass
information between commands,

the stack pointer in the R65F1x
seriesisan 8bitregister which accesses
astacklocated in zero-page RAM.

Boththesedevices canbe
programmed by simply hooking up an
RS232terminal line and typing the
program as ASCI| charactersinto the
chip. Autobaud is afeature and the 8052
chip even has an output-only RS232 port
so that you candrive aprinter directfrom
the chip with minimal fuss.

The importance of these language-
orientated microcontrollers becomes
apparent when the developmentcycle of
an applicationis considered. Inthe past,
the programmer developing software for
aminimal system would write the
program inassembler (orin ahigh-level
language if a cross-compiler was
available), burn the resultantmachine
code into a PROM using adevelopment
system and then instali the PROM into
the system. Debugging could be along
process-everytime anerror was found,
the source code would have to be edited
and then the process of generating the
PROM would have to be gone through
again. A simple error in the assembler
code couid resultin a haif-hour delay.

With these new devices, the system
canbe tested with the software still at
the softstage—-in RAM and able to be
edited. The software supplied with the

Intel chips allows a PROM to be written
by justissuing acommand from Basic.
Figure 4shows the simple hardware that
would be required to program a2732-
type EPROM. The use of Basic or Forth
also makes the programmer’s day much
more productive. The industry-standard
five lines of code perday per
programmer is much better when the
linesareinahighlevellanguage.

Onlywhen the programmer is satisfied
that the code is performing correctly will
the program be commited to PROM.

Looking ahead

The future of microcontrollers is very
bright. As the fabrication industry
becomes more adeptat packing their
siliconreal-estate with system
components, the complexity and
simpiicity of use of the microcontroller
species can be expected toincrease.As
eightbitprocessors have been used as
the base architecture, sowe can expect
sixteen and then thirty-two bit
processors to be customised into
controllers.

If the manufacturers adopthybrid-
style techniques, there is noreason why
disk controllers and large amounts of
RAM and ROM should not be fabricated
onto one package. Perhaps the Ada
compileron-a-chipwillbe reality. [
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INTERSTAGE |

ver the past few years, Radio and

Electronics Worldhas published a
number of our engineering programs
intended to assistin equipmentdesign.
Most of these, however, have been
concerned with RF design. Thismonth's
program, in contrast, is concerned with
much lower frequencies-the audio or
video stages.

When designing acapacitance
coupled ampilifier, whether valve or
solid-state, mostamateurs tend to use
‘typical values’, past experience, or copy
from a published design for asimilar
purpose. Unfortunately, however,
conditions inthe new circuitare often
different from the model and results may
be disappointing.

About the program

Thisprogramisintended toremoveall
guesswork fromthe design process, and
enable component values to be selected
which will resultin apredictable
frequency response when complete.
Furthermore, in order to assistin
calculating the overall gain figures for
theamplifier, the losses due to mismatch
are also calculated.

The capacitance coupling circuitisthe
simplestform of interstage coupling
which gives dc isolation between the
stages. The outputresistance of the
signal source (R1) and the inputof the
following stage (R2) determine the
mismatch loss. This signal loss is caused
because the input and output
resistances are not equal, and itignores
allfrequency effects. The coupling
capacitor (C1) setsthe low frequency
losses. The high frequency loss would be
equal to the dc mismatch loss if itwere
notfortheinevitable input capacitance
(C2) of the following stage. This stray
capacity is sometimes supplemented by
adiscrete capacitor todeliberately
attenuate high frequencies.

Aword of waming

The program has been written in
Microsoft Basic and should therefore
run with little or no modification on most
home computers. However, care should
be taken when entering line 60. The log
functionin this statementistobasee. On
some computers thisisrepresented, as
shown, by LOG buton others,suchas
those using BBC Basic, by LN. With this
modification applied as necessary, the
program has been successfully tested on
both BBC B and Sanyo machines.

oy

] COUPLING

Brian Ke_ndal and Jeff Howell
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Fig 1

REM
REM

Broadband Interstage Coupling
J.M.Howell September 1986
DIM FP(12),X(6)
DEF FNA(X)=INT(X*1000+.5)/1000
DEF FNB(X)=INT(X*100+.5)/100
DEF FNC(X)=4.342*LOG(X)
DATA "Source Resistance (Kohms)",0.001,10000
DATA "Coupling Capacitance (nF)",0.001,100000
DATA "Input Capacitance (nF)",0,10000

DATA "Input Resistance (Kohms)",0.001,10000
DATA "Lowest Frequency (KHz)",0.001,100
DATA "Highest Frequency (KHz)",0.01,1000
REM Next line is steps per frequency decade
DATA 3,1,2,5

CLS

PRINT

PRINT "Interstage Coupiing"

PRINT

RESTORE

FOR I=1 TO 6

READ A$,MINV,MAXV

PRINT AS$:TAB(27);"[";FNA(X(I)):"] ":

INPUT BS$

IF LEN(B$)>0 THEN X(I)=VAL(BS)

IF X(I)>=MINV THEN GOTO 280

PRINT "Value Too Low"

GOTO 220

IF X(I)<=MAXV THEN GOTO 310

PRINT "Value too High"

GOTO 220

NEXT I
Al=1/X(1)/X(2)+1/X(1)/X(3)+1/X(3)/X(4)
A0=1/X(1)/X(2)/%X(3)/X(4)

RL=1/X(1)+1/X(4)

READ N

FOR I=1 TO N

READ FP(I)

NEXT I

PRINT

PRINT "DC Mismatch = ";FNB(FNC(4/RL/RL/X(1)/X(4)));:" d4B"
PRINT

PRINT "F (KHz)":TAB(9):"Loss (dB)";TAB(20);"Phase"
FO=1

FOR I=1 TO 6

FOR J=1 TO N

F=FO*FP(J) /1000

IF F<X(5) OR F>X(6) THEN 550

W=F/159.2

RED=A0-W*W

IMD=A1*W

PHA=90

IF IMD<>0 THEN PHA=57.2958*ATN(RED/IMD)
AMP=FNC ((W/X(3)*RL) "2/ (RED*RED+IMD*IMD) )
PRINT; F; TAB(9) ; FNB(AMP) ; TAB(20) ; FNB (PHA)
NEXT J

FO=F0*10

NEXT I

PRINT

INPUT "run again (Y/N)":A$

IF A$="Y" OR A$="y" THEN GOTO 150

Interstage coupling program
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1

In accordance with our usual practice,
atest problem hasbeenincluded to
enable the user to confirm that the
program has been entered correctly, and
also provide alittle practice beforeitis
used ‘inanger’.

Using the program

This program computes the frequency
response, phase shiftand dc mismatch .
losses for asimple broadband interstage
coupling circuit. Consequently, the first
task on running the programis to enter
the proposed values for the circuit. With
this itmust be remembered thatthese
mustreflect those actually present, not
merely the componentvalues. For
example, if the coupling is being fed
froman FET stage withaload of 10kohm
and adrain dynamic resistance of
20kohm, then the inputimpedance is not
only the value of the load, butthe
combination of thatand the drain
dynamic resistance, or 6.67kohm.
Likewise, allowance must be made for
the input capacitance of the succeeding
stage because, for example, avalve may
have an input capacitance up to 12pF.

Input vaiues

With thecircuitvalues entered, the
frequency band of interest is specified
and the computer then calculates the
frequency response, dc mismatch loss
and phase shift. .

The frequency reponse table is printed
inincrements of 1,2and 5,to enable a
wide spectrum to be examined within
available screenspace. Tosave time if
the calculation hasto berepeated,
unless an alternative valueis entered,
the one used previously will be assumed.

Program description

The program can be conveniently
described in three sections: lines30to
140 contain the computational
framework; 190to 310defines the
problem; whilstthe calculations are
performed inlines 320 to 570.

The framework first sets up the
functions FNA and FNB, whose purpose
isto remove unnecessary decimal digits
from the final printout. Many home
computersinclude special format
controls forthe same purpose, butnot all
do, and lines 40 and 50 are guaranteed to
workon all machines.

The purpose of function FNC is, by
converting the natural log function, to
taketwice the logarithm to base 10. As
mentioned before, care must be taken to
ensure that the appropriate keyword for
natural logarithm is used. This may be
LOG or LN depending on the computerin
use.

The series of datastatements atlines
70to 120 provide a convenient method of
storing textand place sensible limitson
componentvalues entered. Finally, the
number and ratio of the stepsin each

frequency decade of the printoutis given
on line 140.

The six values which describe the
circuitarethenreadintoarray Xand
checked one atatime.ifavalueisnotto
be changed, the string B§ will be empty,
and thisistested atiine240. The input
processisrepeatedfrom line 220if either
test atlines 250 and 200 show the valuein
the array to be out of range. The
arithmetic section of the program in
lines 320 to 570 determines the circuit
behaviour over the specified frequency
range.

The transfer function constants are set
up inlines 320 and 340, and the frequency
steps are loaded atline370. The dc
mismatch calculation is based entirely
on the ratio between the load andsource
resistance. Itistherefore independent
of frequency and may be calculated first.

Thegfrequency response is calculated
withintwo nested FOR-NEXT loops. The
outer loop controls the base frequency
oversixdecades startingat 1Hz. The
innerloop selects all frequency ratios
within the decade.

For each frequency, line 470decides
whether it lies within the range of
interest, and will skip the computation if
itdoes not. The real and imaginary
voltagesin the network, and

hence the phase shiftand amplitude, are
calculated on lines 490 to 530. Line 560
updates the base frequency for the next
pass of the outerioop. -

Using the program

Asusual, we haveincliuded atest
problemsothatthe readercan confirm
that the program has been correctly
entered, explain howitcanbe used and
give alittle practiceinits use before
approaching apractical problem.

The subject which we have selected is
asection of avoice operated switch
circuit, which couples the preamplifier
outputtothe peak level detector stage.
The 33kohm resistor is the preamplifier
collectorload~the dynamic impedance
can,in this case, be neglected. The
100kohm bypass resistor is the bias

-resistor of the detector-again, the

dynamic impedance of the detector
diodeitself canbeignored.

Fromthe printoutitcanbeseenthat
theresponseisonly flatoveravery
narrow band, around 500Hz, butin
practice it will pass signals from about
50Hz to 5SkHz wihout significant loss.

The program also calculates thedc
mismatch loss; however thisisonlya
guide and the actual loss will never be
less than this figure.

c1
o IL . .
O— 1 —O0
Source Following stage
R1 c2 _[_ R2
O 4 ; —0

Flg 2 Basic circuit of capacitance coupling

>RUN

INTERSTAGE COUPLING

SOURCE RESISTANCE (KOHMSILOI733

COUPLING CAPACITOR (nF)
INPUT CAPACITANCE <(wF?

Lel72z
Cel71.5

INFUT RESISTRANCE ¢(Kohms) C@J7100

LOWEST FREQUENCY (KMZ)
HIGHEST FREGUENCY <KHz>

Cel7.0z
cel7ze

OC MISHMATCH= -1.27 doB

F CkHz> LOSS (dB>
2E-2 -9.28
SE-2 -3.55
e.1 -1.39
0.2 -0.632
2.3 -0.43
1 ~2.356
2 -1.14
=] -3.88
1@ -2, 16
en ~13.6

PHASE
68.54
45.68
26.339
12.1
-@.44
-3.66
-22.73
~-47.77
-65.74
-77.32

Fig 3 Sample printout as described in text
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by Steve Whitt'

n this month's special feature I'll be

taking a look at the 25 year old radio
battle being fought in the Caribbean
between Cuba and the USA. It is of
particular interest because of the close
proximity of the two countries, which has
meant that the medium wave band has
proven to be the preferred battleground.

Wherever political tension runs high,
radio has come to the fore as a means of
communication, sometimes as a source
of truth but more often as a propaganda
voice. Relations between Cuba and its
much larger neighbour located only 90
miles away have never been good, and at
times have reached crisis proportions.

To circumvent international rules gov-
erning the allocation of frequencies, to
which both the USA and Cuba subscribe,
the first major propaganda station was
set up semi-clandestinely by the CIA on
tiny Swan Island, located south of Cuba
near Honduras. This station called itself
Radio Américas and operated from 1961
till 1968 using a 50kW MW transmitter on
1160kHz. There was also a ‘Comité Pro
Libertad de Cuba’ which ran Radio Cuba
Libre, a short programme that was aired
over several mainland US stations that
could be easily heard in Cuba, such as
WGBS Miami, WWL New Orleans and
WKWEF in Key West.

At the height of the Cuban missile
crisis in 1962, some dozen US AM
commercial stations were carrying Voice
of America programming to Cuba and
one even voluntarily carried program-
mes in Russian! Subsequently, the VOA
operated several outlets aimed at Cuba
from sites at Marathon and Sugarloaf
Keys, both in Florida. The latter opera-
tion lasted for three years from 1962 and
involved 50kW on 1040kHz. Over the
years there have been other radio
operations in the area, but today there
are just three transmitters beaming from
the USA to Cuba. However, by way of
retaliation, there are now two Cuban-
based stations sending signals in the
opposite direction.

Radio Marti came on air on 20th May
1985 (Cuban Independence Day), using
the 50kW VOA transmitter at Marathon
Key as well as VOA short wave facilities.
This coincided with significant political
posturing by both sides and claims by

Castro that Cuba would launch a massive
jamming/retaliation exercise. Indeed,
US commercial broadcasters were very
much anti-Radio Marti since they feared
that they would be the victims of this
battle. However, in the event, Cuba did
not carry out its threat of serious
jamming. Cuba’s reluctance to increase
jamming is not so much to do with the
‘innocuous’ programming as with a
clausein the legisiation that set up Radio
Marti, which restricts operation to
1180kHz from Marathon Key unless
Cuban interference increases by 25%. In
other words, any attempt by Cuba to jam
R Marti could, in fact, backfire.

Whilst Radio Marti is a government
operation, a number of Florida-based
commercial stations have been bought
by Cuban exiles based in the Little Cuba
districtof Miami. These stationswere not
tied by the government constraints on R
Marti, which attempted to ensure a
reasonably balanced programme format,
and were free to broadcast some highly
vitriolic propaganda direct to Cuba. Not
long after Radio Marti started operation,
a Miami station formerly known as WGBS
was bought by the Mambisa Broadcas-
ting Co and, in October 1985, became
WAQI Radio Mambi.

This station was purchased because it
possessed a signal that could blanket
Cuba day and night with a coverage even
exceeding that of Radio Marti. However,
within three days of coming on air Cuba
had made moves to jam the station,
probably assuming that WAQI was an
underground attempt to circumvent the
Congressional rules governing Radio
Marti. The Cuban response was to move
three 50kW Radio Rebelde transmitters
to the R Mambi frequency of 710kHz. This
consistently results in widespread inter-
ference throughout much of the Eastern
USA where 710kHz used to be operated
on a clear channel basis.

In addition to straightforward jamming,
Cuba also set up two new high power
broadcast facilities to aim English prog-
rammes to the USA on MW rather than
the traditional SW facilities.

Since autumn 1986, tourists and visi-
tors to Cuba have had their own special
radio station called Tour Radio Taino,
operating in English and Spanish with

75kW on 1160kHz from a 600ft radio mast
located near Havana. This station is not
really as new as it seems, since it had
appeared previously in various guises
(including the Voice of Cuba) since
December 1981. It can put out an
extremely potent skywave signal but
currently restricts itself to daytime
broadcasting, thus minimising potential
interference in the USA.

More recently, a new Cuban station on
1040kHz has been relaying Radio Mos-
cow in English, aiming an estimated
300kW signal to the USA.

The operation of these stations can
give the DXer quite an insight into the
changing political tensions affecting this
part of the world. In contrast to the
elusive world of clandestine broadcas-
ters, government-run propaganda sta-
tions tend to be powerful voices that
make the DXer's task somewhat easier.
Indeed, all the stations discussed earlier
have been heard by DXers here in the
UK.

News desk

Jamming: At 1700hrs on New Year's
Day the VOA News reported that Soviet
jamming of the Polish broadcasts from
Radio Free Europe had ceased, and that
programmes were being heard clearly all
over Poland for the first time in years.
Since RFE employs highly directional
aerials in order to get its signal into
Poland from the transmitter site in West
Germany, it is not that easily heard in the
UK, despite a power of 150kW. Pre-
viously, all that could be heard here was
the powerful jamming signal interfering
with several low power relays of BBC
Radio 4. However, my Italian correspon-
dent Stefano Valianti, in Bologna, is
better placed to hear RFE and he
confirms that a very clear signal can now
be heard in the evenings on 720kHz with
the identification ‘Radia Wolna Europa'.

Shetland Islands: Until recently the
only local radio service for the Shetlands
was provided on a part time basis by BBC
R Shetland, which opts out of R Scotland
for 2. hours a day. Since late December,
however, a new (unlicensed) station has
taken to the air from studios in Lerwick.
For many years now the Shetland Island
Broadcasting Company (SIBC) has been
trying to obtain a licence to operate
legitimately; it was refused a franchise
by the IBA because the population was
too low and it lost out when the
Government cancelled its plans for
community radio in 1986. Now SIBC,
which was the brainchild of 1an Ander-
son, has gone it alone and, although
initial plans included operation on
medium wave, it seems that broadcas-
ting is restricted to the Lerwick area
since just one FM transmitter is currently
in use.

The broadcasts are in stereo on
96.3MHz with an ERP of 650W and
programming is provided 24hrs a day,
although with a staff of only four the
night-time programmes are necessarily
tape automated. If SIBC continues its
operations it may activate its MW
transmitter, whichis likely to be on either

46 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

MARCH 1988



558kHz or 585kHz with approximately
1kW from a vertical monopole aerial.

Germany FRG: Deutschiandfunk
(DLF) is still suffering generally from
poor reception on 1269kHz of its English
service, despite modernisation of its
Neumiinster transmitter. As aresult, DLF
has been investigating a device called
the Magic Disc, which is placed next to a
portable radio and acts basically as a
user friendly MW loop aerial. The winter
edition of DLF's magazine, Print Out,
also contains a four-page feature on MW
reception and loop aerials — well worth
reading. DLF has a daily programme in
English at 1915, until 2000hrs GMT daily.

Germany DDR: Radio Berlin Inter-
national has reintroduced its English
MW service on 1359kHz at 1915hrs and
2300hrs GMT.

Monaco: Trans World Radio has a new
transmitter on 1467kHz rated at 1000kW,
replacing the old 1200kW unit. The
transmitter is now sited at Roumoules in
Southern France, some distance (100km
west) from the old site which was just
above Monaco. The new site was chosen
for its better earth conductivity and for
the space to erect a five tower directio-
nal aerial. The new, improved aerial
system compensates for the slight power
reduction. TWR is now able to beam its
religious programmes to target audi-
ences in the following four directions:
25°, 85°, 240° and 320°. The overall aim of
this work was to improve reception at
distances in excess of 800km; however,

programming continues unaitered.

USA: On 1st October 1987 there were
5266 licensed stations operational in the
USA and Canada. In addition, there were
191 construction permits (CPs) for new
stations, 50 CPs for frequency changes
still outstanding and a further 80 stations
were temporarily off the air for one
reason or another.

Interesting info: The Department of
Trade and Industry’s Radiocommunica-
tions Division (Waterloo Bridge House,
Waterloo Road, London SE1 8UA) .has
published its annual report for 1986/87,
which is available free. This 50-page,
glossy, A4 style booklet is an interesting
source of information and a good
read.

DX fiie

Every so often DXers get caught by
surprise when a very good period of DX
conditions occurs, and several times
during December there were periods of
low solar activity. However, the one most
significant period started to develop
from 1st December when the solar radio
flux (a measure of solar activity) fell back
to a stable value of 88-89 for six days. This
value had seemingly been irretrievably
passed a few months earlier due to the
steady increase in solar activity associ-
ated with the start of the new Solar Cycle.
Additionally, between 7th and 9th
December very low geomagnetic activity
occurred and the combination of these
two phenomena led to some very good

MW radio conditions. Reception from
Eastern Canada and the USA was
favoured rather than from further afield,
but the signals that were audible were
unusually strong and stable with little
fading. Indeed, reception was often
possible on ordinary portable radios!
Here are some examples of stations that
were heard:

570 - WKBN Youngstown OH; possible
UK first, heard on 9th December.
590 - VOCM St John's NF; heard well ali
night from 1930-0830hrs!

600 — CBS Taiwan; in Chinese around
1630hrs.

930 - CFBC St John NB; completely
dominant over the more usual CJYQ.
1010 — WINS New York; stable strong
signal for five nights in a row.

1030 - WBZ Boston MA; exceptional
signal between 5th and 10th December.
1050 -~ CHUM Toronto ON; sometimes
completely dominant over WFAN.

1140 - WRVA Richmond VA; an infre-
quent visitor to these shores.

1190 — WLIB New York; daytime only
station heard around 2130hrs.

1220 - CKCW Moncton NB; another
strong stable signal.

1510 - WSSH Boston MA; another rock
solid signal.

That just about wraps it up for another
month, so until next time keep your dials
tuned, and let me know what you heard.
Good DXing.

NEXT ISSUE

Radio&

Electramcs

The communications and elecfronics magazine

AVIATION ELECTRONICS

Part 5 of Brian Kendal’s occasional series on this subject highlights the
usefulness of secondary surveillance radar

SIMPLE AM/FM TUNING HEAD
The title says it all! A cheap and easy to build project from

Sir Douglas Hall

PLUS ALL THE USUAL FEATURES!

On sale 10 March

To be sure of your copy, why not take out a subscription?
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- USER -
© REVIEW © by Ken Michaelson G3RDG

he MS1monitorscope, anew product

fromthe Revex Co Ltd, of Japan, is
the subject of this review. My first
impression was of athoroughly
workmanlike, solidly made instrument. {t
measures 270mm (10.6in) wide by 100mm
(4in) high by280mm (11in) deep,
excluding projections, and is finished in
black crackle paint, the front panel being
covered with aplastic sheet withthe
lettering and graticule etc being printed
onit. Itsweightis approximately 4.2kg
(9.2Ibs) and the technical specifications
quoted areincludedinthe table.

The monitortubeisonthe lefthand
side ofthe panel, having ablue tinted
display which is flanked by two rotary
controls, intensity, focus and power
on/off switches onthe left, and three
rotary controls, attenuator, sweep and
vertical gain switchesontheright. To
theirright are six switches, the top three
being the modes (SSB, TRAP and RTTY),
and the lower three theranges (100Hz,
1kHz and 10kHz). Below these are three
more rotary controls, from lefttoright,
Vertical Position, Horizontal Gain and
Horizontal Position. Above the
Horizontal Position knob are the last two
switches, the top one giving a choice of
theaudio input from the frontor rear
panel, the lowerone being the audio
inputattentuator giving either 1 volt RMS
or10voits RMS. The two BNC input
sockets are on the farrightand are
marked ‘Vinput'and‘Hinput'. Therear
panel contains only the alternative audio
input socket, this time beinga‘phono’
type, and the two SO239socketsforthe
Txinand Antout.

The unitwas easy to connect up,
having onlythe audioinputand antenna
connections to make. | used the phono
sockets atthe rearforaudioinasbeing

ATTENUATON

the most convenient and took an extra
piece of co-axto route the transmitter
outputthroughthe MS1. | first used it for
Amtor and got the cross pattern onthe
firststation I tunedin. The routine for
thiswasto depressthe RTTY button (at
which ared LED indicator light came on),
turn the ‘Sweep’ control fully clockwise
and depress the 10kHz Sweep Frequency
switch, which also had an indicator light.
Thecross pattern could then be adjusted
withthe vertical and horizontal gain [
controls. My own transmission picture
could alsobe shown if | switched in the
monitoron myrig,and therefore itwas
possible to get my frequencyto match
the other end exactly.

The same routine was carried out for
RTTY transmissions with complete
satisfaction. The unit provided, in my
view, anideal method of tuning in any
type of two tone or frequency shift signal,
and functioned as well with Packet
transmissionson HF asitdid with RTTY
and Amtor.

RF section

Vertical amplifier
Horizontal amplifier
Sweep generator

CRT
Power requirements

MS1 MONITORSCOPE TECHNICAL SPECIFICATIONS

Frequency range
Transmission power
Impedance

Input impedance
Frequency response
Input impedance
Frequency response
Frequency range

1.8 - 54MHz

1000 watts PEP

30 - 75 ohms
1Mohm approx
10Hz ~ 40kHz
1Mohm approx
10Hz - 300kHz
100Hz/1kHz/10kHz
Round 3in monitor
100/117Vac or 220/240Vac
Approx 30 watts

| also monitored incoming audio signal
patterns by depressing the SSB button.
Both the Sweep control and the
Attenuator switch (as opposed to the
switched attenuator used for
transmissions) were adjusted to get the
desired pattern. | also monitored my SSB
transmissions, thistime using the rotary
Attenuator switch in conjunction with
the other two controls mentioned above.
The same procedure appliedtoCW
transmissions,and | triedoutAMintoa
dummy load. Drawings of what the
various transmissions should look like
were given inthe instruction sheet.

The final display available to the user
was the RF trapezoid pattern. Thiswould
checkthe linearity of an amplifier, as
well as being ameans of checking the
modulation factor of SSB and AM
transmissions. To get this display, one
depressed the Trap button, turned the
Sweep control fully clockwise,
depressed the 10kHz range button and
turned the Vertical gain fully counter
clockwise. | was interested and satisfied
toseethatmyrig showed nodistortion or
overdriving when running at fult output
bothinthe SSB and AM modes.

The unitcould not be used as anormal
ostilloscope because of the lack of
direct calibration, but nevertheless
fulfilled itsrole as amonitorscope
excellently. | would consider it aworthy
addition to anyone’s shack. The price of
the MS1is£269.00including VAT, but
carriage is extra(Securicor£7.00).
Thanks are due to Waters and Stanton,
18-20 Main Road, Hockley, Essex
(telephone (0702) 206835), for the loan of
the unitfor thisreview.
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An LP-sized book, which
has been producedby the
British Audio Dealers
Association to debunksome
of the myths thatsurround the
business of purchasing hi-fi.

Notonlyis this book highly
readable, butitwill be given
free to anyone who appliesto
the address below. It's
certainly worth the price of a
stamp and gives plenty of
information about how to set
aboutsuch apurchase, what
to expectfrom adealer and so
forth,

Some of the advice is quite
an eye-opener-theideaofa
retailer actually
demonstrating asystemin the
home, to take butone point,
should be seen as a necessity
rather than an extremely
optional extra. Well, well!

Thisbook is designed to
shake the complacency of the
chainstores who considera
five quid plastictranny to be
*hi-fi'. Itis notso much a guide
tothefacilities of different
set-ups as acampaign to get
the general publicto be more
demanding and critical
buyers. Think before you buy,
is the message, and this book
gives plenty of suggestions as
towhatyoushouldbe
thinking about.

Lloyds bank have sneaked
inaninstantdebtmaker at the
back, with afinance
application form (word of
advice from thisdisinterested
body-checkaroundbefore
you acceptfinance, the
cheapestisn't always theone
athand). Therearealso
several pages of tear-out
SAEs forinformation about
many leading and very
reputable makes of
equipment, which is
extremely helpful.

The Sound Advice Centre,
40/41 Great Castle Street,
London W1N 7AF.

by L. Boithias

Many books deal with the
various ways in which radio
waves are propagated, but
this one goesinto minute,
technical and painstaking

detail. The pubiishers callita
state-of-the-artreview andit
certainly is; comprehensive
would be amild description.

Equations and diagrams
aboundin this highly-
structuredtext, buta
beginner would have to be
weli-groundedin general
electronics tobegin to use
the abundance of
information.

The book starts with a
review of line-of-sight
propagation and the
characteristics of major
physical phenomena
affecting propagation,
including the anomalies
known to exist. The second
part deais with the
mechanismsinvolvedin non
line of sight propagation and
types ofinterference,
including electromagnetic
disturbance.

Aimed at practising
electrical and electronic
engineers, there mustbe
enough detail in this textto
keep the mostenquiring of
minds occupied for hours.

North Oxford Academic
Publishers Ltd, £35.
1SBN 0-946536-06-6

» ECTRON
PROJECTS
by AGuzman NSEAJ

‘Fun and Easy Weekend
Electronics Projects’isthe
full title of this wonderful
little book, which should
provide quite afew
weekends’ worth of
entertainmentforsoldering-
iron wizards.

Many of the projects look
trulysimple,includingsome
thatare of general use like
the caralarm and headlight
alarm, and many thatthe
electronics enthusiastwill
love, like the RFi sniffer, the
VHF receiver, LED meter, and
soon, to atotal of thirty-three
differentthings to build of
varying complexity, but none
beyondtheresources of the
majority of electronics
enthusiasts.

Asthisis an American
publication,some of the
appendices have astrong US
flavour. The copperwiretable
gives AWG only, for instance,

and the listof parts suppliers
comprises only US suppliers,
though Radio Shack (Tandy
over here) ismentioned
several times, andin all
probability they and most
otherreputable UK suppliers
couldsupply the necessary
components.

John Wiley & Sons Ltd, £6.95.
ISBN 0-8306-2861-4

by | Hickman

Thisisarevised editionofa
popular and inexpensive
bookwhich caters for anyone
who needsto use one of these
instruments.

The texthas been updated
toinclude recently
introduced oscilloscopes,
andithas consequently been
considerably enlarged.
Starting with adescription of
the instrument's purpose and
performance, thebook moves
in easy stages with simple,
easy-to-follow details.

The controls of a basic
scope are described with
theirfunctions, and the
various termsinvolvedare
explained without
unnecessary jargon, which
willbe areliefto beginners.

The oscilloscopeissuchan

essential tool that this no-
nonsense text will be
welcomed iriits revised form.
‘Therightscope for the right
application’ is the watchword,
with discussions of what
constitutes an essential
feature, and how to apply the
scopeina particular
situation.

This book would provide
useful reference materialin
an easily understood format
for anyone who mightwantto
purchase a'scope’. Covering
all the major types of scope,
this handy book is bound tobe
ingreatdemand.

William Heinemann Ltd, £5.95.
ISBN 0-434-90738-3

This glossy magazine is
published by the Swiss Office
for Trade Promotions,andisa
directory of companiesin
Switzerland dealing with
telecommuniciations
systems.

Product details, services
and biographies of firms
appearin alphabetical order.
Analphabetical product
index is provided for those
who know what they want, but

MARCH 1988

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 49



LATEST LITERATURE

notwhere to getit.

Ifyouneedtodeal witha
Swiss firm, or you suspect
thatyour needs canonly be
fulfilled by dealing with the
Swiss, this book gives names,
addresses, telephone, telex

. and FAXnumbers, and can be
obtained atthe address
below.

We'dlike the wireless that
fitsinthe ear, complete with
mini-microphone and control
switch concealedin aball
pointpen...

Swiss Office for Trade
Promotion, PO Box 1128,
Avant-Poste 4, CH-1001
Lausanne. Tel: (021) 2032 31.

HHB hire and sales

Hi-firental witha
difference-thisisn'tthe
mundane video and telly
corner,HHBrentthereal
thing-complete sound
systems, multi-track
recorders, digital mixers and
so forth.

Thisis justthe thing for the
man who wants to set up his
own recording studio.

To cater for this market,
HHB plan to issue amagazine
onaregularbasis, to keep
customers informed about
the latest developmentsin
the field and the most up-to-
datepricesforhiring these
high-powered items.

Withaback up advisory
service, thisis definitely the
magazine forthe manwho has
everything.

HHBHire & Sales,
73-75 Scrubs Lane,
London NW106QU.
Tel:01-9602144.

RADIOWAVE |
| PROPAGATION |

LUCIEN BOITHIAS

Mitsubishi Semiconductors

The latestgeneral
catalogue from Mitsubishi
featuresinformationin
tabular form about their
range of semiconductors.

Starting with IC memories,
the catalogue lists the
characteristics and type
numbers of the numerous
items stocked. A very useful
reference work.

MitsubishiElectric UK Ltd,
Hertford Place,

Maple Cross,
Rickmansworth,

Herts WD32BJ.

Tel: (0923) 770000.

Siemens Lid

Siemens’ latest magazine
looks at the newest
developments within the
company, examining recently
introduced devicessuchas
the SAB8220 bus interface
controller; thesmart SIPMOS
intelligent power
semiconductor; Sidecon, a
doubie multipole connector
foruseondouble Eurocard
PCboards, and the new
ADMA co-processor.

Afurther article deals with
motor control with electrical
isolation of the operator
module and power unit, and
the magazine concludes with
the components service,
news and a brief explanation
of RISC, anewtypeof
processor architecture.

Siemens Ltd,
Siemens House,
Windmill Road,
Sunbury on Thames,
Middlesex TW16 7HS.
Tel: (0932) 785691.

Technology update
Thisbookis acollection of
eightpapers, written by PA
Technology consultants,
aboutavariety of general
technology-related subjects.
Some of these papers deal
with specific areas, such as
microprocessor applications
in the food industry, but
others will be of interestto a
wide spectrum of readers
whowould like to know more

Technology: How Well Does it
Satisfy the Need?'by N
Sedgwick, plus otherson
biosensors, voiceinput
methods and ASIC
technologies.

All provide an interesting
insightinto what's goingonin
theresearch field at this
moment. For copies of the
papers, or further
information, contact PA
Technology at the address
below.

PA Technology,
Melbourn,

Nr Royston,
Herts SG86DP.
Tel: (0763) 61222.

Siliconix Ltd

Siliconix Ltd haverecently

published anewshortform,
whichcarriesabriefoutline
of all Siliconix products
currently being made,
including new devices
recently added to the range.
The shortform alsoincludes
acrossreference section
which gives Siliconix
equivalents toindustry part
numbers, and alist of sales
representatives worldwide.

Siliconix Ltd,
3London Road,
Newbury,

Berks RG131JL.
Tel: (0635) 30905.

Online Distribution

Available free from Online
Distributionis a 48-page
illustrated shortform
catalogue of passive,
electromechanical and
connector products.

lllustrated with photos,
drawings, prices and ordering
information, the catalogue
features components by Erg
(reedrelays, switches, iow-
costwire-woundresistors);
General Hybrid (carbon
resistors, resnets, cermet
trimming potentiometers);
Harwin (ICsockets, PCB
interconnect system); Texas
Instruments (IC sockets) and
Wimpey-Dubilier
(resin-dipped tantaium
capacitors).

Highland Electronics

Highiand Electronics has
produced a new 92-page
catalogue giving full details
of the company'’s ranges of
control products.

Productsinthe catalogue
include miniature magnetic
circuitbreakers,
programmable logic
controllers, control modules
and motor load monitors.

Eachsection ofthe
cataloguegives full technical
details, aselection guide, and
applications and instaliation
information.

Highland Electronics Ltd,
AlbertDrive,

Burgess Hill,

West Sussex RH159TN.

RF power FETs

The extensive range of
Polycore PolyFET gold-
metallised RF power FETs is
now being showninanew
shortform catalogue from
Anglia Microwaves Limited.

The shortform contains all
of the data necessary to
selectadevice. Ithas
detailed facts and figureson
each type and illustrates the
wide choice of package styles
offered.

Among the series covered
are the PolyFET F1000,
operating from HF to GHz
frequencies, the F1200
Mobile series, F2000-HF to
2GHz and F3000 Superpower
range for operation from HF
to VHF bands.

Theimpressive
performance figures
illustrate the advantages of
gold metallisation, including
the highestreiiability and
mean time between failure
MTBF figures of any FET.

The Polycore PolyFET
provides low capacitance,
high Gm (typically 10-13) and
high Ftspecifications, for use
in VHF, UHF and microwave
circuits.

Engineers now have access
toarange of devices covering
frequency ranges from 1MHz
to2GHz with power levels
from 1Wto 300Win Class A, B
and C.

about the latest Anglia Microwaves Ltd,
developmentsinelectronics.  Online Distribution Ltd, Radford Business Centre,
Papertitlesinclude Melbourne House, Radford Way,
‘Satellite Pagingin Cellular Kingsway, Billericay,
=5 Communications’byDrG Bedford MK429AZ. Essex CM120BZ.
Maile, ‘Speech Recognition Tel: (0234) 217915. Tel: (0277) 630000.
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A1V DECEDTION DEPORIO

Compiled by Keith Hamer and Garry Smith

here was certainly nothing tame

about long-distance TV reception
during November. The super-enhanced
tropospheric conditions during the first
week caused quite a stir among enthu-
siasts. Many confided that the opening
was the best they had experienced. By
comparison, sporadic E activity was
minimal, with only a few insignificant
openings of short duration.

Super frops

Over a period lasting at least five days,
many British TV channels were severely
bombarded with high-level continental
signals. One DXer commented that
foreign pictures had invaded his ITV
channel, even though the local 1000kW
transmitter was all but a stone’s throw
away!

Throughout the opening, reception
was predominantly from central Europe
rather than from the Benelux countries.
Consequently, a profusion of East Ger-
man and West German stations close to
the Czechoslovakian border were
received (see Figure A). In fact, condit-

ions were such that on November 6th and
7th, Czechoslovakian transmissions at
UHF were noted over a large part of the
UK. On the 6th, Czechoslovakian signals
in Band il from Plzen on channel R10
remained steady from transmitter
switch-on until closedown. Unfortu-
nately, colour could not be resolved due
to the effects of strong Belgian signals
on channel E10, but UHF proved to be a
different story.

Colour from Czechoslovakia

CST-2 on channel R35 from Susice was
strong enough to resolve SECAM colour.
The 'RS-KH’ EZO test pattern appeared
in full glorious colour, and it was a
novelty to see it without any fading.
Surprisingly, the Polish PM5544 test card
appeared attimes as a co-channel signal.
This was also in colour. At 1600 the test
card changed to the ‘TP’ clock, followed
by an English programme. A video
recording was made, and on replay a
‘Programme 35’ caption was noticed.
This was confusing at first, especially
since the transmission was received on

channel 35. Was it a local or regional
broadcast on this channel 35?7 No, it
wasn't! It related to the 35th programme
in a foreign language series!

On the 5th and 6th, the low power
Belgian BRT-1 relay was logged on
channel E2, which must be classed as a
rare event. Another interesting Band |
signal occurred on the 6th onchannelR1,
when a weakish Russian UEIT test card
emerged from the noise and remained
steady for over 20 minutes. Several
DXers are convinced it was a trop signal,
while others thought it was sporadic E!

Finally, here at Derby on November
10th, an unusual test card fluttered up via
MS (meteor shower propagation) on
channel E3 at 1248GMT. It resembied the
type favoured by many of the ltalian
private stations, and had a distinctive
dark appearance.

DX-TV log for November

The log this month was kindly supplied
by Kevin Jackson of Leeds:
04/11/87: Russia: TSS on channel R1,
with the ‘'0249° monoscopic test card at

PHOTO FILE @ PHOTO FILE ® PHOTO

Flg 1 Polish clock caption received on channel
R35 from Jelenia Gora

Flg'4 FuBK test card from Westdeutscher
Fernsehen radiated by E30 at Nordhelle

Flg 2 Programme caption from TVP-1 in Poland
on R35, received via enhanced trops

Flg 3 Weather chart from CST in Czechoslova-
kia from the R10 Pizen outlet

Fig 8 Programme schedule for 6/11/87 from the
E7 HR-1 outlet at Hoher Meissner

Flg 8 ZDF news, West Germany, received via
November's excellent tropospheric conditions

MARCH 1988

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 51



DX-TV RECEPTION REPORTS

1040 and the UEIT test pattern at 1042, via
sporadic E.

France: TOF tf1 L27 (Lille), L39, L42 and
L43; TDF Antenne 2 L21, L34, L39, L46, L48
and L57; TDF FR-3 L24, L37, L42, L45 and
L60; Canal Plus L5,L7and L9; LaCinq L34
and L49.

Luxembourg: RTL Plus E7; RTL E27
(Dudelange).

Belgium: BRT-1 E10 (Wavre) and E43
(Egem); BRT-2 E46 (Egem); RTBF-1 E8
(Wavre); E11 (Leglise), E52 (Riviere) and
E57 (Froidmont — vertical polarisation);
RTBF-2 E42 (Liege); E49 (Oostvieteren);
E60 (Leglise); E61 (Anderlues) and E63
(vertically polarised).

Netherlands: NOS-1 E5 (Roermond) and
E29 (Goes); NOS-2 E27 (Lopik) and E31
(Roermond); NOS-3 E30 (Lopik) and E34
(Roermond).

West Germany. NDR-1 E10 (Harz West);
NDR-3 E53 (Torfhaus); WDR-1 E9
(Langenberg); E11 (Teutoburger Wald);
E30 (Nordhelle); E46 (Kleve) and ES5O0;
WDR-3 E40, E42, E48, E50, E53 and E60;
SWF-3 E40, E42, E56 and E60; HR-1 E7
(Hoher Meissner); E8 (Grosser Feldberg)
and E57 (Rimberg); HR-3 E37 (Rhén), E39,
E52 and E54; SFB-1 E7 (Berlin); BR-3 E49
(Rhén) and E57 (Hof); SDR-1 E50 (Heidel-
berg); ZDF E21, E23, E27, E28, E29, E30,
E33, E34, E35 and E37.

East Germany. DDR:F1 on channel E5
(Inselsberg or Berlin), E6 (Brocken) and
E12 (Sonneberg); DDR:F2 E31
(Inselsberg) and E34 (Brocken).
05/11/87: France: TDF tf1 L27, L37, L39,
L42 and L63; TDF Antenne 2 L21, L34, L35,
L39, L45, L46, L48, L57; TDF FR-3 L24, L37,
L40, L42 and L45; Canal Plus L5, L6, L7, L8,

Harz-West
E10

HR-1
Hoher Meissner

E7

Brocken E6 DFF-1
€34 DFF-2

DFF-1
Inselisberg

ES
8R-3

Rhén
E49

WEST GERMANY

EAST GERMANY

OFF-1
Sonneberg
E12

Brotjacklirisgel

PODLAND

H Berlin
E5 DFF-1

E27 OFF-2
E7 SFB-1

TVP -1
Jelenia Gora
R35

csT-2
Ceské Buddjovice
R39

8R-1

E7

Fig A Distribution of some of the many TV stations received during the enhanced tropospheric

conditions between 4th and 8th November 1987

L9 and L10; La Cinq E49.

Luxembourg: RTL Plus E7.

Belgium: BRT-1 E10, E43 and E49 (ver-
tically polarised); BRT-2 E55 (vertically
polarised); RTBF-1 E8, E52 and ES57
(vertically polarised); RTBF-2 E42, E45
(Brussels —500W outlet), E60, E61and E63
(vertically polarised).

Netherlands: NOS-1 E5 and E29; NOS-2
E27, E31 and E32 (Goes); AFN-TV on
channel A80 (system M 525 lines) from
Camp New Amsterdam.

West Germany. NDR-3 E53; WDR-1 ES,
E11, E30 and E50; WDR-3 E39, E40, E48,
E49, ES8 and E60. SWF-3 E40, E42 and E56;
HR-1 E8; HR-3 E37, E52 and E54; BR-1 E6;
BR-3 E49 and E57; ZDF E21, E33, E34, E35,
E37, and E45.

East Germany. DDR:F1E12 (Sonneberg);
DDR:F2 E34 (Brocken).

Czechoslovakia: CST-2channel R35from
Susice.

06/11/82: France: TDF tf1 L27, L42, L43,
L63; TDF Antenne 2 L34, L39, L46, L48 and
L52; TDF FR-3 L40; Canal Plus L5, L7, L8,
L9, L10; La Cinqg L49 and L52.

West Germany. ZDF E21, E23, E26, E28,
E33, E34, E35 and E37; HR-1 E7 and ES8;
HR-3 E37, E45, E52, E54 and E55; NDR-3
E53; WDR-1 E24, E30 and ES0; WDR-3 E40,
E49, E50, ES8 and E60; SWF-3 ES6 and E60;
BR-3 E49, E51, E52, E54 and E57.
Belgium: RTBF-2 E42, E45, E49, E60, E61
and E63 (vertically polarised); BRT-1E10
and E43; BRT-2 E46.

Netherlands: NOS-1 E29.

Lyxembourg: RTL Plus E7.

East Germany. DDR:F1 ES5, E6, E8 and
E12; DDR:F2 E31 and E34.
Czechoslovakia: CST-1R10 (Pizen); CST-
2 R35 (Susice) and R38.

Poland: TVP-1 R35 (Jelenia Gora).
07/11/87: France: TDF tf1 L22, L27, L35,
L42, L46, L48, L54, L55 and L63; TDF
Antenne 2 L21, L23, L33, L34, L39, L48, L51
and L57; TDF FR-3 L24, L26, L28, L37, L40,
L44, L45, L50, L51, L60 and L62; Canal Plus
L5, L6,L7,L8,L9and L10; LaCinqL32,L39,
L49 and L51; Metropole 6 L34.

West Germany. ZDF E24, E26, E27, E28,
E29, E30, E31, E34, E35, E37 and E45; HR-1
E7, E8, ES6 and E57; HR-3 E37, E52 and
E54; NDR-1 E10; WDR-1 E9, E11, E30 and
E50; WDR-3 E39, E40, E42, E48, E49, ESO,
E55, E58 and E60; SWF-3 E40, E44, E48 and
ES56; BR-1 E7 (Brotjackiriegel); BR-3 E49,
E57 and E59; NDR-3 ES53.

Belgium: BRT-1 E10 and E43; RTBF-1 ES,
E52 and E57 (vertically polarised).
Netherlands: ES and E29; NOS-2 E27 and
E32.

Denmark. Channel E7.

East Germany. DDR:F1 E5, E6 and E12;
DDR:F2 E27, E31, E32, E33 (Sonneberg)
and E34.

Czechoslovakia: CST-1 R10; CST-2 R35
(Susice), R36 (Cheb), R38 (Jachymov)
and R39 (Ceske Budejovice).

08/11/87: France: TOF tf1 L37 and L43;
TDF A2 L21, L23, L34, L39, L46 and L56;
TDF FR-3 L31 and L43; Canal Plus L5, L7
and L9.
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West Germany. ZDF E29, E33, E34, E35,
E37 and E45; NDR-3 E53; WDR-1 E30, E43
and E46; WDR-3 E39, E40, E42, E48, E49,
E50, ESS5, E58 and E60; SWF-3 E40, E42 and
E56.

Netherlands: NOS-1ES5, E7 (Markelo) and
E29; NOS-2 E27, E31, E32 and ES53
(Arnhem).

Belgium: BRT-1 E10 43; RTBF-1 E8 and
E52.

East Germany. DDR:F1 on channel ES5.

Reception reporis

Mark Dent of Leeds spotted an HR 3
transmission on channel E27, which he
describes as ‘liney and speckly’. He
assumes it was a ZDF outlet accidentally
taking its feed from Rhon on E37. An
unidentified FuBK test card on E38 was
seen by Mark at 1322GMT on the 6th,
whichwas floating with CST-2. The signal
is a mystery, since there are no high-
power transmitters on channel E38 using
system G/H.

Mark had no trouble recognising the
Bayerischer Fernsehen test card on
channel E7 from Brotjacklriegel — it
appeared proudly displaying the full
name of the transmitter across the
centre. It makes you wonder how itall fits
on!

The 6th provided plenty of
Czechoslovakian DX, with the CST-2
network logged at UHF on channels R31,
R35, R36, R38 and R39. Several ‘R’ chan-
nels were received in Band Iif. CST-1
from Plzen on R10 was the most
consistent signal, but another CST-1
outlet was in evidence lower down the
band at R7. The closest transmitter on
this channel is located at Jachymov with
an ERP of 2kW.

The 7th brought in CST-1, again on
channel R10, but on R9 a different
programme was noted. The latter could
notbe identified, but it is thought to have
originated from the Polish TVP-1 outlet
at Poznan.

A system M (525 lines) broadcast was
located on channel 34 on the 6th. This
was subsequently identified as AFN-TV
from SHAPE in Belgium. Kevin Jackson—
aiso of Leeds—did exceedingly well, with
many stations being received in excess
of 1200km. The first hint of DX occurred
on the 3rd, with Switzerland on channel
E34. The rest of his bumper exotic-
packed log is featured this month.

Ray Davies of Happisburgh in Norfolk
was amazed to find BRT-1 on channel E2
via trop from the 100W Antwerp relay. So
was Simon Hamer - in Wales! Simon, of
New Radnor, also noted a system G/H
picture on channel E38 on the same day
as Mark. Reception on all the TV bands
was exceptionally good, considering
Simon's valley location.

Some of the ‘goodies’ included
Denmark E10 (Vestylland), Belgium E3
(Lidge), West Germany with HR-1 E5
(Hardberg), BR-1 E6 (Dillberg), East
Germany ES5 (Berlin), E6 (Brocken), E27

(Berlin) and E37 (Helpterberg). Canal
Plus signals occupied the whole comple-
ment of Band i1l ‘'L’ channels, and other
French broadcasts from tf1, Antenne 2
and FR-3 were littered throughout UHF.

Bob Brooks, of South Wirral, identified
many Continental stations during the
period. Unfortunately, Bob is not equip-
ped for UHF DX, so most of the November
reception took place at Band Il using a
loft aerial. Several East German and
West German stations were noted, the
furthest being DDR:F1 on channel E6
from Brocken and Hessischer Rundfunk
on E7 from Hoher Meissner. The latter
was identified from the FuBK test pattern
bearing the identification ‘hri M' and a
large digital clock superimposed over
the colour bars.

Scramble at the BBC

The BBC are seeking the Govern-
ment's approval to screen specialist
programmes when the network is not in
use overnight. The broadcasts would use
scrambling techniques to ensure they
reached only their target audience, such
as medical specialists and students.

Test transmissions using scrambling
techniques have taken place during the
early hours. The scrambling system
undergoing tests is known as ‘Discret 12',
whichis similartothe onein use by Canal
Plus in France. The aim is to ensure that
the terrestrial transmitter network is
capable of handling such a system,
although there are noimmediate plans to
launch a scrambled service as in France.

The more recent tests occurred after
closedown via BBC 1 and BBC 2
transmitters during mid-November. Digi-
tal test card 'F' was radiated, and at times
the ‘count-down’ number ‘1’ or ‘0’ was
superimposed, but in its haited state. A
scrambled test film followed consisting
of various clips of programmes including
a few seconds of the old ‘BBC 2
COLOUR'’ test card 'F’, and the globe
caption from the early seventies.
Although colour was present, picture
verticals were severely displaced. The
sound was very tinny and virtually
inaudible.

Service information

Sweden: Swedish TV was reorganised on
August 31st, 1987. The first programme is
now called ‘KANAL 1’ and originates in
Stockholm. The second network is still

various regional studios throughout the
country. The appropriate network name
appears at the top of the PM5534 test
pattern with ‘SVERIGE' at the bottom. TV
2 regional programme times remamn
unchanged apart from Friday. These are
as follows: Monday-Thursday 1915-1930
local time, and Friday 1900-1930 local
time. ‘ABC-nytt’, a regional news prog-
ramme for Stockholim and Uppsala
regions has been introduced.
Denmark: Although TV Syd now shows
regular commercials daily between 1900-
1905 local time, advertising is the
responsibility of the newly-formed TV 2
company.
Norway. There are plans for YLE relays in
the north of the country for the benefit of
Finns living there.
West Germany. Further private stations
are planned for relaying SAT-1and RTL+
programmes, as shown in the table.
One of the two outlets for private TVin

" Hamburg is now on the air. Tests are

being carried out on channel E46 with
1.7kW ERP. This will be increased to
15kW in January 1988. The station is
broadcasting teletext and detailed
announcements about the tests and
characteristics of the transmitter. The
test patternisthe DBP Cable TV test card
with ‘HMB K46’ identification.
Transmitter  identification  slides
(known as Senderdias) have made a
welcome comeback, and during the
recent trops some were noted from
several West German outlets. Years ago
these were displayed at regular intervals

- during test transmissions thus making

transmitter identification easy.
Switzerland: In addition to the relays
mentioned in last month’s column, the
following are in operation: Lopper ES3
ARD-1, E56 ZDF and E59 ORF-1 (all 3kW);
Celerina E57 ARD-1 (3.2kW).
Russia: It is thought that the identifica-
tion ‘TM’' originates from Moldavian
Television. During July the UEIT card
was seen with the letters ‘'TM 1987' at the
top.
Hungary. The Tokaj R4 outlet is on
reduced power, due to aerial mainte-
nance. Since September, the MTV-1
programme has been aired on R43 with
an ERP of 80kW. This could eventually
mean the end of the R4 outlet.

This month's Service Information was
kindly supplied by Gosta van der Linden
(Rotterdam) and the Benelux DX Club

called'TV2', butitisanassociationofthe (Netherlands).
SAT-1: RTL PLUS:
E24 Kiel 400W E28 Flensburg 200W
E24 Flensburg 100W E42 Libeck-Barkenthin 34kW*
E36 Libeck-Birkenthin 34K* E52 Schleswig
E37 Eckernforde ES3 Kiel 400W
E42 Schlewsig ES9 Itzehoe-Hennstedt 100kW
E49 Iitzehoe-Hennstedt 100k E60 Libeck-Stadt 3kw
E57 Lubeck-Stadt 3k E60 Eckerndorf
‘Beamed to the south-west
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+The ORIGINAL FREE OF CHARGE dial UR datay
ebase. Buy, browse or place YOUR OWN AD fore
$goods or services to sell. 1000’s of stock items, ®
«  spares and one off bargains. Updated daily.

¢ ONLINE NOW, CCITT, 8 bit word, no parity.
. For 300 baud modems call 01-679 1888
L
L]
L]

For 1200-75 baud modems call 01-679 6183
000000000000 0000000080008 200000000000
FREE only £29.95 it becomes a SUPERB

HIGH QUALITY « COLOUR » TV SET
Thetabulous TELEBOX an INVALUABLE MUST for the owner o
ANY video monitor with a composite input, colour or monochrome,
Made by a major UK Ca as a TOP QUALITY, stand alone UHF
tuner and costing OVER £75 to manufacture, this opportunity to
glve your monitor a DUAL FUNCTION must not be missed! The
ELEBOX consists of a compact, stylish two tone charcoal
moulded case, containing ALL electronics tuner, power supply etc
to simply plug in and conven.Fsur previously dedicated computer
monitor into a HIGH QUALITY COLOUR® TV SET, giving a real |
benefit to ALL the family!! Don't worry if your monitor doesn't have |
sound- THE TELEBOX even has an integral 4 watt audio amplifier
fordrivin anexternalspeaker.PLUSanauxiliaryoulgu('orsuperb |
Stmlity television sound via your headnhones or HI Fl system etc J

Your monitor from its computer!! For

her features include: Compact dimensions of only 15.75" w x
7.5° d x 3.5” h latest technology, BRITISH manutfacture, fully
tuneabie? channel push buttontuner, Auto AGC circuit, SAW filter,
LED status indicator, fully isolated 240v AC power supply tor total
safety, Mains ON-OFF switch etc Many other uses

LIMITED QUANTITY- DON'T MISS THIS OFFERI!!

ONLY £29.95 OR £24.95 if purchased with ANY of our

video monitors. Supplied BRAND NEW with full instructions and 2 YEAR
warranty. Post and packing £3.50 *When used with colour crt

COLOUR & MONOCHROME
R SPECIALS

‘SYSTEM ALPHA' 14 COLOUR MULTIINPUT MONITOR
Made by the famous REDIFFUSION Co. for their own protessional computer
system this momtor has all the features to suit your immediate and future
requirements Two video inputss RGB and PAL Composite Videq, allow direct
connection to BBC/IBM and most other makes of micro computers or VCR's.
including our very own TELEBOX An internal speaker and audio amp may be
connected to computer or VCR for superior sound quahty. Many other teatures:
PIL tube, Matching BBC case colour, Major controls on front panel Separate
Contrast and Brightness - even in RGB mode. Separate Colour and audio
controls for Composite Video input, BNC plug for composite input, 15 way '’
plug for RGB wau!. modular construction etc etc
This Must Be ONE OF THE YEAR'S BEST BUYS, PC USER

Supplied BRAND NEW and BOXED complete with DATA and 90 day
?uaramee ONLY £149.00 as above OR |BM PC Version £165.00

5 Day ‘D’ skt €1.00, BNC skt 75p BBC interface cable €£5.50
DECCA 80 16" COLOUR monitor. RGB input.
Little or havdlé used manufacturers surplus enables us to offer this s‘:)ecnal
converted DECCA RGB Colour Video TV Monitor at a super low price of only
£99.00, a price for a colour monitor as Jel unheard of Our own interface,
safety modification and special 16" high definition PIL tube, coupled with the
DECCA B0 seres TV chassis gwe 80 column defimition and quality found only
on monitors costing 3 TIMES OUR PRICE The quality for the price has to be
seen to be believed! Supplied complete and ready to piug direct to a BBC
MICRO computer or any other system with a TTL RGB output Other features
are. internal speaker, modular construction, auto degaussing circuit, attractive
TEAK CASE, compact dimensions only 52cm W x 34 H x 24 D, S0 day
8uaranlee Although used, units are suppled in EXCELLENT condition.

NLY £99.00 + Carriage

DECCA 80, 16° COLOUR monitor. Composite video input Same as above

model but fitted with Composite Video }r;gu( and audio amp for COMPUTER,

VCR or AUDIO VISUAL use. ONLY €99.00 + Carr.

REDIFFUSION MARK 3, 20 COLOUR monitor. Fitted with standard 75 ohm

composite video input and sound amp This large screen colour display is ideal

for SCHOOLS, SHOPDS, DISCO'S CLUBS and other AUDIO VISUAL applr

cations Supplied in AS NEW or little used condition ONLY £145,00 + Carr.
BUDGET RANGE EX EQUIPMENT MONOCHROME video monitors.

All units are tully cased and set tor 240v standard working with composite video

nputs Units are pre tested and set up for up to 80 column use Even when

MINOR' screen burns exist - normal data displays are unaffected 30 day

uarantee.

?2 KGM 320-1 B/W bandwidth input, will display up to 132 x 25 hines £32.95

12" GREEN SCREEN version of KGM 320-1. Only €39.95

9" KGM 324 GREEN SCREEN fully cased very compact unit Only €49.00

Carnage and Insurance on all monstors £10.00
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GOULD OF443 enclosed, compact switch mode supply with DC regulated

outputs of +5v @ 55a, +12v @ 05a, —12v @ 0 1a and —23v @ 0022 DIm 18 x
11 x6cm 110 or 240v input. BRAND NEW only €16.95
GOULD G6-40A 5v 40 amp switch mode supply NEW £130.00
AC-DC Linear PSU tor DISK drive and SYSTEM apphications. Constructed on a
rugged ALLOY chassss to continuously supply fully regulated DC outputs of +5v
w3 amps, —5v @ 06 amps and +24v @ 5 amps. Short circuit and overvoitage
protected 100 or 240v AC input Dim28 x 125 x 7 cm NEW £49.94

Carniage on all PSU's £3.00

»

)
A aXla Manufacturers BRAND NEW surplus
DEC LA34 Uncoded keyboard with 67 quality gold plated switches on X-Y
matrix - 1deal micro conversions etc. £€24.95
AMKEY MPNK-114 Superb word processor chassis keyboard on single PCB
with 116 keys Many features such as On board Micra, Single 5v rail tull ASCIl
coded character set with 31 tunction keys, numenc keypad, cursor pad

NU

c¥ed and 9600 baud SERIAL TTL ASCII OUTPUT! Less than haif price

Only £69.00 with data Carriage on Keyboards £3.50

PC2000 System
with CPM Etc.
OST OVER £1400

U
Professional Business System

A cancelled export order and months of negotiation enabies us to offer this professional
PC,CPM system, recently on sale at OVER €1400, at a SCOOP price just over the cost of
7 the two internal disk drives! Or less than the price of a dumb terminal!

Not a toy, the BIG BROTHER of the EINSTIEN computer, the DUAL PROCESSOR
PC2000 comprnises a modern styhsh three piece system with ALL the necessities tor the
SMALL BUSINESS, INDUSTRIAL, EDUCATIONAL or HOBBYIST USER. Used with
the THOUSANDS of proven, tested and avallable CPM software packages such as
WORDSTAR, FAST, DBASE2 etc, the PC2000 specihication, at our prices, CANNOT

BE BEATEN!

The centrat processor plinth contains the 84 K, ZBOA processor, DUAL TEACS5F5Ya’
Double sided 40/80 track disk drives (1Mb per dnve), PSU, 4K of memory mapped screen RAM, disk controller, RS232,
CENTRONICS andsystem expansion ports, and if that's not enougha ready to pluginto STANDARD 8~ DRIVE porttoruptoFOUR
8" disk drives, either in double density or IBM format The ultra shm 92 key, detachable keyboard features 32 user definable keys,
numeric keypad and text editing keys, even its own integral microprocessor which allows the main ZBOA to devote ALL its time to
USER programs, eliminating “ost character’ problems found on other machines The attractive, detachable 12" monitorcombines
agreen, antrglare etched screen, with full swivel and tiit movement for maximum user comfort Supplied BRAND NEW with CPM
2.2, user manuals and full 90 day guarantee. Full data sheet and info on request
PC2000 Business System with CPM
AST Sales and
Purchase ledger, supports up to
9000 Accounts, VAT etc
COST OVER £1700

NOW only £499

Carriage & Insurance ;i

and 'Ready to Run’

| PLESSEY VUTEL, ultra compact unit, shghtly Oar&er
{than_a telephone features A STANDARD DTMF
TELEPHONE (tone dial) with 5 CRT monitor and
integral modem etc. for drect connection to PRESTEL
VIEWDATA etc Designed to seli to the EXECUTIVE at
over £600" Our pnce BRAND NEW AND BOXED at
only €99.00

| DECCAFAX VP1 complete Professional PRESTEL
system in simhne desk top umit containing Modem,
I Numernic keypad, CPU. PSU etc Connects direct to
standard RGB colour monitor Many other features
include. Prninter output, Full keyboard input, Casselte
{ port etc BRAND NEW with DATA A FRACTION OF
COST only £55.00

ALPHATANTEL. Very compact unit with integral FULL
! ALPHA NUMERIC keyboard Just add a domestic TV
receiver and {ou have a superb PRESTEL system and
via PRESTEL the cheapest TELEX service to be
found" Many teatures. CENTRONICS Printer output
Memory dlalhng etc. Supplied compiete with data and
DIY mod for RGB or Composite video outputs. AS
NEW only €125.00 5

Post and packing gn all PRESTEL units £8 50

EX-STOCK INTEGRATED CIRCUITS

| 4164 200 ns D RAMS 9 for £11 4116 ns
£150 2112 £10.00 2114 £2.50 2102 £200
6116 £2.50 EPROMS 2716 £4.50 2732 £300
2764 £4.95 27128 £5.50 6800 £2.50 6821 £1
68A09 £8 68B09 £10 BOBSA £5.50 80B6 £15
8088 £8 NEC765 £8 WD2793 £28 8202A
£22 8251 £7 8748 £15 ZBOA DART £650

| ZBOA CPU£200 Thousands of IC's EX STOCK

send SAE for list

Japanese 5% half height, 80 track double sided disk
drives by TEAC, CANON, TOSHIBA etc

Sold as NEW with 90 day guarantee ONLY £€85.00
TEC FB-503 Double sided HH 40 TRK NEW €75.00
SUGART SA400 SS FH 35 TRK £55.00

SIEMENS FDD100 SS FH 40 TRK £65.00

carnage on 5%’ dnves £5.50

| Brand NEW metal 5% DISK CASES with internal PSU.
DSKC1 for2 HH or 1 FH drive €29.95 +pp £4.00
DSKC 2 for 1 HH dnve £€22.95 +pp £3.50
DKSC 3 As DSK1 LESS PSU €12.95 +pp £2.50
DSKC 4 As DSK2 LESS PSU £€10.95 +pp £2.00
8 IBM format TESTED EX EQUIPMENT.

SHUGART B00/801 SS £175.00 +pp£8.50
SHUGART 851 DS £250.00 +pp£8.50
| TWIN SHUGARTS851's2 Mbtotal capacity insmartcase,
complete with PSU etc £595.00
MITSUBISHI M2894-63 8 DS 1 Mb equiv. to SHUGART
SAB50R. BRAND NEW at €275.00 +pp £8.50
DYSAN 8" Alignment disk £€29.00 + pp£1.00
Vanous disk dnve PSU's Ex Stock SEE PSU section.
HARD DISK DRIVES

DRE/DIABLO Senes 30 2.5 Mb front load £525.00
Exchangeable version £295.00. ME3029 PSU £95.00
DIABLO 44/ DRE4OOOA, B 5+5 Mb trom £750.00
CDC HAWK S5 +5 Mb€795.00. CDC 9762 BOEMb RMO3

etc 2500.00
PERTEC D3422 5+5 Mb

€498.00
RODIME 5% Winchesters ex-stock from €150 CALL
Clearance items - Sold as seen - No guarantee

ICL 2314 BRAND NEW 14" Mb Removable pack hard
disk drive, cost over £2000 with data  ONLY£99.00
BASF 6172 8" 23Mb Winchesters £€199.00
Unless stated all dnves are refurbished with 90 dar
guarantee. Many other drives and spares in stock - call

sales otfice for details

|

PC2000 Wordprocessor System
with CPM and TEC FP25 daisywheel

printer 7 99

Join the communications revolution with our super
range of DATA MODEMS. prices and specifications
to suit ail apphcations and budgets
BRAND NEW State of the art products
DACOM DS12123 Multi standard 300-300, 1200-75
Auto answer et £268.00
DACOM DSL2123AQ Auto dial, smart modem with
multi standard AUTO SPEED detect, and data buffer
with flow control etc £365.00
DACOM DSL2123GT The CREAM of the intelligent
modems, auto dial auto call ndex buffer
eic etc 98.00
Steebeck $B1212 V22 1200 baud FULL DUPLEX
sync or async, optional auto dial €465.00
RANSDATA 307A Acoustic coupler 300 baud full
duplex, originate only, RS232 intertace £49.00

Ex BRITISH TELECOM full spec. CCITT, ruggedised
bargain offers Sold TESTED with data. Will work on
any MICRO or system with RS232 interface.
M&DEM 13A 300 baud unt, only 2’ high hts under
Eﬂhone CALL mode only €45.00_
ODEM 20-1. 75-1200 baud. Compact unit for use
as subscnber end to PRESTEL, TELECOM GOLD,
MICRONET etc €39.95 +pp £6 50
MODEM 20-2 1200-75 baud Same as 20-1 but for
computer end €65.00 +pp £6.50
DATEL 2412. Made by SE Labs for BT this two part
unit is for sgnchronous data links at 1200 or 2400
baud using 2780/3780 protocol etc Many features
include 2 or 4 wire working, self test, auto answer etc
COST OVER €800, Our price ONLY €199 +pp £8.00
DATEL 4800, RACAL MPS4800 baud modem, EX
BT good working order, ONLY £295.00 +pp £8.00
SPECIAL OFFER
MODEM TG2393. Ex BT, up to 1200 baud full
duplex 4 wire or halt duplex over 2 wire line. ONLY
€85.00 PER PAIR +pp £10 00

For more information coptact our Sales Otfice.

‘ PECIAL BULK PURCH of these compact, high
speed matrix printers. Built in Japan for the Hazeltine
Corporation this unit features quaity construction
gwving 100cps brdirectional. full pin addressable
graphics, 6 type fonts. up to 95 sin le sheet of
{ractor paper handing, RS232 and C NTRONICS
paralle} nterface Many other teatures BRAND NEW
and BOXED COST £420 Qur price Only £199.00

RECHARGEABLE BATTERIE.

Dry Fit MAINTENANCE FREE by Sonnenschein
& Yuasa
A300 07191315 12v 3Ah NEW
A300 07191312 6v 3Ah NEW
A300 07191202 6-0-6v 1.8Ah TESTED Ex

Equip £5.99

) ’

| Standard VDU data entry terminals

at give away prices!!
lQUME QvT108. Eunenl product, state of the-art
Iterminal with detachable keyboard, 12 Green screen,
2 page RAM, TVI 925, Hazeltine, ADMSA emulations,
'soﬂware setup, 25 x 80, Clock, Swivel and tilt base,
| Printer_port, Function ke;s etc. BRAND NEW and
|BOXED AT ALMOST HALF PRICE Only £425.00
|AJ510 - EX RENTAL, Z80 controlled, 15 green
screen 24 x 80 display, graphics, cursor addressing.
printer port etc Very good condition TESTED complete
with manual only £€225.00
ADDS 520 - gumb terminal, used, 12 b/w screen
RS232 interface and printer port. TESTED.
ONLY £125.00. Carnage on terminals £10 00
100's of other terminals 1n stock, CALL for more details

o ’“.o
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All prices quoted are for U.K. Mainland, paid cash with order in Pounds Stering PLUS VAT. Mimimum order value
Minimum Credit Card order£10.00. Minimum BONAFIDE account orders trom Government Depts., Schools, Universiies and
established companies £20.00. Where post and packing not indicated please ADD £1.00 + VAT Warehouse open Mon-Fri
9.30-5.30. Sat 10.30-5.30. We reserve the rnight to change prices and specihcations without notice Trade, Bulk and Export

32 Biggin Way, Upper Norwood, London SE19 3XF
Telephone 01-679 4414 Telex 894502 Data 01-679 1888

.00.

]
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SUPER DEAL? NO - SUPER STEAL

THE FABULOUS 25 CPS “TEC STARWRITER”

A 78

Made to the very
highest spec the TEC
STARWRITER
FP1500-25 features a
very heavy duty die cast
chassis and DIABLO
type print mechanism
gwving superb
registration and print

quality. Micro-processor \@iractlon of I!S original cost. /
electronics offer tull

DIABLO/QUME command comia CPM WORDSTAR

ETC. Many other features include bi-directional printing. switchabte 10 or 12 pitch,
full width 381 mm paper handling with up to 163 characters per hne, friction feed
roHers for single sheet or continuous paper, internal buffer, standard RS232 serial
interface with handshake. Supplied absolutely BRAND NEW with 90 day guarantee
and FREE daisy wheel and dust cover Order NOW or contact sates office for more
information. Optional extras RS232 data cable £10.00. Tech manual €7.50. Tractor
Feed £140.00. Spare daisy wheel £3.50. Carnage & Ins (UK Mainland) £10.00

SUMMER OFFER ONLY £399.99!!

DIY PRINTER MECH

Brand New surplus of this professional printer chassis gives an
outstanding opportunity for the Student, Hobbyist or Robotics
constructor to build a printer - plotter - digitiser etc, entirely to their
own specification. The printer mechanism is supplied ready built,
aligned and pre tested but WITHOUT electronics. Many features
include all metal chassis, phosphor bronze bearings, 132 character
optical shaft position encoder, NINE needle head, 2 x two phase 12V
stepper motors for carriage and paper control, 9.5 Paper platten etc.
etc. Even a manufacturer's print sample to show the unit's capabilities!!
Overall dimensions 40cm x 12 cm x 21 cm.

Sold BRAND NEW at a FRACTION of cost ONLY £49.50 + pp £4.50.

TELETYPE ASR33

DATA I/0 TERMINALS

Industry standard, combined ASCII
110 baud printer, keyboard and 8
hole paper tape punch and reader.
Standard RS232 serial interface.
Ideal as cheap hard copy unit
or tape prep. for CNC and NC
machines. TESTED and in good
condition. Only £235.00 fioor
stand £10.00. Carr & Ins. £15.00.

EX NEWS
SERVICE PRINTERS

Compact ultra reliable quality built unit
made by the USA EXTEL Corporation.
Often seenin major Hotels printing up to
the minute News and Financial inform-
ation, the unit operates on 5 UNIT
BAUDOT CODE from a Current loop,
RS232 or TTL serial interface. May be
connected to your micro as a low cost
printer or via a simple interface and filter
to any communications receiver to
enable printing of wortdwide NEWS,
TELEX and RTTY services.

Supplied TESTED in second hand
condition complete with DATA, 50 and
75 baud xtals and large paper roll.

TYPE AE11

50 Column ONLY £49.95
Spare paper rolt for AE11 £4.50
TYPE AF11R 72 Col

+ Ribbon £65.00
TYPE AH11R 80 Col

ASCIVBAUDOT £185.00

Carriage and Insurance £7.50

20,000 FEET OF ELECTRONIC
AND COMPUTER GOODIES

ENGLAND'S LARGEST SURPLUS STORE - SEEING IS BELIEVING!!

DEC CORNER

MAG TAPE DRIVES

Many EX STOCK computer tape drives and spares by

GE TERMIPRINTER

A massive purchase of these desk top
printer terminals enables us to offer you
these quality 30 or 120 cps printers
at a SUPER LOW PRICE against their
original cost of over £1000. Unit
comprises of full QWERTY, electronic
keyboard and printer mech with prnnt
face similar to correspondence quality
typewnter. Variable forms tractor unit
enables tull width - up to 13.5" 120
column paper, upper - lower case,
standard R§232 serial interface, internal
vertical and horizontal tab settings,
standard  ribbon, adjustable baud
rates, quiet operation plus many other
features. Supplied complete with manual.
Guaranteed working GE30 £130.00.
GE1200 120 ¢ps £175.00

Untested GE30 £65.00 Optional floor
stand €12.50. Carr & Ins £10.00.

SEMICONDUCTOR
‘GRAB BAGS'

MARCH 1988

PDP 1140 System compnsing of CPU, 124k
memory & MMU 15 line RS232 intéerface.
RP02 40 MB hard disk dnive.

TU10 9 track 800 BPI Mag tape drive, dual
track system. VT52 VDU, etc. etc. Tested and

frunning €3,750.00
BA11-MB 35 Box. PSU,LTC £395.00
DH11-AD 16 x RS232 DMA

interface £1,900.00
DLV11-J4 x EIA interface £350.00

DLV11:-E Senal. Modem support  £190.00
DUP11 Synch. Senal data ifo £650.00
DQ200 Dilog ~ multi RK controlier €495.00
DZ11-B B line RS232 mux board €£650.00
KDF11-B M8189 PDP 1123

PLUS £€1,100.00
LA30 Printer and Keyboard £80.00
LA36 Decwriter E1A or

20 mA loop £270.00
MS11-JP Unibus 32kb Ram £80.00
MS11-LB Unibus 128kb Ram £450.00
MS11-LD Unibus 256kb Ram £850.00
PDP11/05 Cpu Ram, /0 etc £450.00
PDP11/40 Cpu, 124k MMU £1,850.00
RT11 ver 3B documentation kit £70.00
RKO5-J 2.5 Mb disk drives £650.00
KL8 JA PDP 8 async 1/o £175.00
M18E PDP 8 Bootstrap option £75.00
VT50 VDU and Keyboard

-20 mA £175.00
VT52 VDU and RS232 interface  €250.00

4eeseecncritcttcsccessscsccesrsassrererccsanany
Give your VT100 a Birthday"'

Brand New VT100 Keyboards
only £85.00

ssnsens
essscanes

1000's of EX STOCK spares for
DEC PDP8, PDP8A, PDP11 systems &
penpherals. Call for details All types of
Computer equipment and spares wanted for
PROMPT CASH PAYMENT

PERTEC, CIPHER, WANGO, DIGIDATA, KENNEDY
etc. Special offer this month on DEI Cartridge tape
drives ONLY £450.00 each.

CALL FOR DETAILS

COMPUTER/SYSTEM CABINET & PSU

All in one quality computer cabinet with integral

switched mode PSU, mains filtering, and twin fan

cooling. Originally made tor the famous DEC PDP8

computer system costing thousands of pounds

Made to run 24 hours per day the psu is fully

screened and will deliver a massive +5v DC at 17 amps, +15v DC at
1 amp and ~15v DC at 5 amps. The complete unit is fully enclosed
with removable top lid, filtering, trip switch, power and run leds
mounted on ali front panel, rear cable entries, etc. etc. Units are in
0od but used condition ~ supplied for 240v operation compiete with
ull circuit and tech. man. Give your system that professional finish

for only £49.95 + carr. 19" wide 16" deep 10.5" high. Useable area
16" w 10.5"h 11.5"d.

Also available less psu, with fans etc. Internal dim. 19w, 16”d, 10.5"h.

£19.95. Carriage £8.75
ELECTRONIC
ON COMPONENTS

66% DISCOUNT - &k

Due to our massive bulk purchasing programme, which enables us to bring you the
best possible bargains, we have thousands of ICs. Transistors. Relays, Caps, PCBs,
Sub-assemblies, Switches etc. etc surptus to OUR requirements. Because we don't
have sufticient stocks of any one tem to include in our ads we are packing all these
items into the BARGAIN OF A LIFETIME. Thousands of components at giveaway
prices Guaranteed to be worth at least 3 times what you pay Unbeatabie value and
perhaps one of the most consistently useful items you will every buy'" Sold by
weight

2.5kis £5.25 + pp £1.25

10klis €11.25 + pp £2.25

5 kis £6.90 + €1.80
20kis £19.50 + pp £4.75

Mixed Semss amazing value contents
include transistors digital, linear, IC's,
tnacs, diodes, bridge recs, etc. etc
All devices guaranteed brand new full
spec with manufacturer's markings, fully
guaranteed.

50+ £2.95 100+ £5.15

TTL 74 Sernes. A gigantic purchase of an
“across the board” range of 74 TTL senes
IC's enables us to offer 100+ mixed
“mostly TTL" grab bags at a price which
two or three chips 1n the bag would
normally cost to buy Fully guaranteed all
IC’s full spec. 100+ £6.90,

200+ €12.30, 300+ £19.50

CENTRONICS
710 PRINTERS

Ex RENTAL Heavy duty full width
carrtage pnnter up to 132 columns on
17" fan fold sprocket fed paper. 60 cps
pnnt speed with standard RS232 or 20
mA loop interface Supphed in TESTED
used condition with data. ONLY £85.00
carnage and insurance £10.00.

MAINS FILTERS

CURE those unnerving hang ups and data
glitches caused by mains interference with
professional quality hiters SD5A match-
box size up to 1000 watt 240 V
Load ONLY €5.95. L12127 compact
completely cased unit with 3 pin fitted
socket up to 750 watts ONLY £€9.99.

EPROM COPIERS

The amazing SOFTY 2 The "Complete
Toolkit” for copying, writing. modifying and
lising EPROMS of the 2516, 2716.
2532, 2732 range Many other functions
include integral keyboard, cassette inter-
face, senal and parallet /o UHF modulator
ZIF socket etc.

ONLY €195.00 + pp £2.50

“GANG OF EIGHT" ntelligent Z80
controlied 8 gang programmer for ALL
single 5v ral EPROMS up to 27128. will
copy 827128in ONLY 3 MINUTES Internal
LCD display and checking routines for
IDIOT PROOF operation. Oniy £395.00 +
pp £3.00

“GANG OF EIGHT PLUS"” Same spec. as
above but with additional RS232 senal
interface for down line loading data from
computer etc. ONLY £445.00 + pp £3.00

Data sheets on request

1000’s of other EX STOCK items including POWER SUPPLIES, RACKS, RELAYS, TRANSFORMERS, TEST
EQUIPMENT, CABLE, CONNECTORS, HARDWARE, MODEMS, TELEPHONES, VARIACS, VDU’'S,
PRINTERS. POWER SUPPLIES, OPTICS, KEYBOARDS etc. etc. Give us a call for your spare part —»

requirements. Stock changes almost daily.
Don’t forget, ALL TYPES and QUANTITIES of electronic surplus purchased for CASH

S,
"
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On these pages we present details of
interesting contacts from clubs and
individuals. We would be happy to

receive any similar items from readers

Book rack In hangar

Swindon and District ARC
have got together with the
British Science Museum to
put on the rally to end all
rallies. )

The event is being staged at
the museum’s outstation at
Wroughton Airfield, near
Swindon, Wilts, where various
aircraft, fire appliances and
transport vehicles grace the
large hangars.

The exhibitors and traders
will be accommodated in
between the existing
exhibits, so the public will be
able to look at the books,
amateur radio equipment and
exhibits while viewing those
marvellous machines of yes-
teryear.

Beside the delights already
mentioned, there will be
helicopter sightseeing trips
around Swindon, a model
steam rally and various other
attractions for all the family. A
rally, hobby fair and good
family day out rolled into one.

The rally will take place on
Sunday, May 8th, access to
the site is from Junction 15 of

the M4 and is signposted with
AA markers for the Science
Museum.

For more information about
the rally, contact K Saunders
on (0666) 89307.

Firth aid

If you turn left at Carlisle,
you will find yourself in the
scenic lowlands of Scotland -
Dumfries and Galloway, to be
exact. This is the home of the
Dumfries and Galloway Radio
Amateur and Electronic Club,
whose new chairman, John
Young, wrote to tell us more
about the club’s activities.

Meetings are held on the
first and third Mondays of the
month, the first evening being
an activity night and the latter
a natter night.

Various lectures are plan-
ned for the year ahead,
including one on first aid -
very handy for anyone who
misreads the directions and
drops off into the Solway
Firth. Or stops at Gretna
Green, for that matter!

The club meets at the Eden
Bank Hotel, Dumfries at

730pm on the nights men-
tioned above. To find out
more about club activities,
contact John GM6LYJ at 22
Halimeadow Place, Annan
DG126BZ.

Soapfully

OK, quiz time — which soap
firm is celebrating its hun-
dredth anniversary this year?

Actually, W H Lever is a bit
more than a ‘soap firm’, and
yes, it is a century since work
started on the construction of
the factory and village, named
Port Sunlight.

Many celebrations are plan-
ned to commemorate this
combination of Victorian
enterprise and philanthropy,
and one of them is an amateur
radio special event station.

Using the callsign GBOLBL,
the station will operate from
the Gladstone Hall, withinthe
village, during the weekend
of March 18th to 20th. The
station will operate on 20m,
40m, 80m, 2m and 70cm, in
addition to Packet Radio on
the two metre band.

All QSL cards received
within one month of the event
will be entered in a prize draw
for a bumper pack of Lever
products. Sounds like good
clean fun! .

Full details can be obtained
from Eric Gerhin G6HWD,
QTHR.

Memorial lecture
Verulam ARC has an activity
evening scheduled for March

GeroniMorse!

The mind may only be able
to boggle so far, but here
goes: an intrepid amateur
called Roy Andreang has
decided to help his local
scouting movement in Hum-
berside, who wanted support.
They probably didn't expect

anything like what Roy has in
mind...

Roy is going to make a
parachute  jump shortly
before his 64th birthday, on
April 2nd. Nothing new, you
think? Well, Roy intends to
jump from 10,000 feet and
send a birthday greeting to all

RST

ROY C. ANDREANG

6, BEECH AVENUE,
BILTON,

KINGSTON - UPON - HULL.
HUMBERSIDE,

CONFIRMING CUR CONTACT

Date AT GMT CW,FM/SSB
FREQUENCY LD RX

OUTPUT-WATTS-PEP  ANT

Venture Scouts in the UK -
they are celebrating their 21st
anniversary -~ over the air-
waves, in Morse . . .!

Roy will also make contact
with as many other hams as
possible on the way down

(wonder what the record
number of QSOs while free-
falling is?)

This speedy gentleman also
intends to make a cup of tea
on the way down, and is
hoping to be sponsored by
Brooke Bond for doing it. No
monkeying around altowed!

You can sponsor Roy on his
extraordinary venture by con-

* tacting him on (0482) 812115,

or by writing to the Humber-
side Scouts County Office,
Raywell Park Scout Centre,
Riplingham Road, near Cot-
tingham, Hull, North Humber-
side.

8th, and on March 22nd the
club will be holding the 1988
G3PAO memorial lecture.
This event is held annually to
commemorate the late
George Slaughter G3PAO, a
founder member of the club,
and a past chairman and
secretary.

This year’s lecture is enti-
tled ‘Aspects of Pan-Euro-
pean Cellular Radio Net-
works', and will be delivered
by Chris Morcom G3VEH.

The club meets at the RAF
Association Headquarters,
New Kent Road, St Albans at
7.30pm. Further information
can be obtained from Hilary
G4JKS on St Albans 59318.

In training

If you happen to be out and
aboutin Wimbledon on March
11th, you might not recognise
the Wimbledon and District
Amateur Radio Society's
meeting for the month, for
they have really gone off the
beaten track this time.

If the ciub has its own
station, it must have gone to
its head - the talk for the
month is about the Metropoli-
tan Railway, by David G1ADW.
What a well trained club
(groan! - Ed)!

All meetings are held on the
second and last Fridays of
each month at 7.30pm, in St
Andrew's Church Hall, Her-
bert Road, Wimbledon, Lon-
don SW19, unless otherwise
stated. Enquiries about club
activities should be directed
to David Lowe on (07373)
51559.

Food, glorious food

Time to break that New
Year's resolution - if it has
held out this long - Torbay
Amateur Radio Society’s
annual dinner is taking place
on March 12th at the Temies-
tow Hotel. It seems like no
time atall since the Christmas
party. ..

On Saturday, March 26th,
Fred G4FLW will give a slide
show, the subject being DX
trips - there should be many
an exotic and interesting
sight to see.

The club normally meets
every week on Friday at
7.30pm at the English China
Clay Social Club, Highweek,
near Newton Abbot. Further
information can be obtained
from Bob McCreadie GOFGX
on (03646) 233.
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Marconi day

Cornwall, as every amateur
knows, is the duchy which
houses Poldhu Cove. This
cove has gone down in the
history books as the place
from which Marconi sent the
first  transatlantic radio
signals.

To celebrate this unique
feat, the Cornish Radio
Amateur Club has, in the past,
organised an International
Marconi Event — a special
event station which, nearly
ten years ago, ran for a full
seven days.

A decade later the club, in
collusion with the South East
Amateur Radio Club of lIre-
land, has decided to hold an
International Marconi Day
which, it is hoped, will
become an annual event.

The Cornish special event
station will have the callsign
GB4IMD and will operate
from Poldhu Cove itself, near
the Coonhilly satellite sta-
tion. The lrish station will
operate at a site close to the
spot where Marconi carried
out hisfirstirish experiments,
at Crookhaven. The callsign
will be EI12IMD.

Several other stations will
be operating internationally,
from places which have some
connection with Marconi. In
the US, K1VV will be transmit-
ting, with his friends, from the
Cape Cod area, from where
the first US-Europe contact
was made. The callsign will be
K1VV/IMD.

In Newfoundiand, the Soci-
ety of Newfoundland Radio
Amateurs will be operating
from Signal Hill, St Johns,
where the first transatiantic
contact was made. Their call-
sign will be VO1IMD.

Another Canadian group
taking part is the Sydney ARC
of Nova Scotia, whose station
will be set up at the Marconi
Museum in Glace Bay, where
the first East/West Atlantic
contact was made. The call-
sign will be VE1IMD.

Last, but by no means least,
the Sasso Marconi Radio
Club will be operating from
Bologna, Marconi's birth-
place, using the official Mar-
coni call, IYAFGM.

The date on which this
event will take place is April
23rd, chosen for its proximity
to Marconi's birthday. Opera-
tion will be on five bands, SSB
(J3E) only. All stations will be

on the air from 0001GMT to
2359GMT. The Cornish club
will be operating on these
frequencies: 3.770 to 3.780;
7.070 to 7.080; 14.270 to 14.280;
21.250 to 21.260 and 28.530 to
28.540. A special award will be
offered for any station work-
ing five of the six stations
mentioned above. Claims
should be accompanied by
three 1RCs or $5 for the US, a
pre-paid envelope for the UK
or overseas IRCs to cover
postage of QSLs. All claims
should be sent to CRAC, PO
Box 100, Truro, Cornwall TR1
1XP.

Barry Ralily

The great Barry Rally is
taking place on March 6th this
year, opening the month’'s
events for Barry Coliege of
Further Education Radio
Society.

On March 17th, there will be
a video film presentation, the
subject being amateur tele-
vision.

The club meets on Thursday
evenings from 7.30pm at the
annex of the Barry College of
Further Education, on the
A4226. Visitors and SWLs are
welcome. For more informa-
tion :about the club, contact
Dr Kevin Johnston GW4BCB,
the club's publicity officer, at
the college address: Colcot
Road, Barry, South Gtamor-
gan CF6 8YJ.

Puniverse .

March must be a good
month for surplus equipment
sales, as Coventry Amateur
Radio Society is holding one
on the 4th.

March 11th brings anight on
the air and Morse tuition, a
twice-monthly event that
recurs on the 25th.

The highlight of the month
is an illustrated talk on astro-
nomy, when the club will
doubtless be seeing some
extremely high lights. We
apologise for the pun - we
didn't planet...

CARS meets every Friday at
8pm in Baden Powell House,
121 St Nicholas Street, Rad-
ford, Coventry. Details of
forthcoming events can be
obtained from Jon G4HHT on
(0203) 610408.

Star-gazing

News from the Isle of Wight
- the Binstead Isle of Wight
Radio Society members are

Notes from the Past

The cylindrical chassis arrangement
of one of the newer TV receivers, which
has four sub-chasses arranged radially
around the neck of the cathode ray tube,
makes one wonder how long the present
conventional flat chassis style will last,
and also reflect on the evolution of
ordinary radio receiver design. In the
earliest days of broadcasting, all the
components, including a whole lot of
unnecessary switches, terminals,
rheostats, etc, were mounted on both
sides of a slab of ebonite, which was
then laid flat across the top of a box.

The valves were stood on top,
mounted in loose pins. Incidentally, it
was not until some time later that
holders were introduced, and then they
were of solid ebonite as deep as the
valve base itself.

The bright emitters of those far-off
days gave off a brilliant light, so in any
case we should have probably felt it a
shame to waste it by shutting them up in
a box, even if such a revolutionary idea
had occurred to us!

Then came the breadboard era, and
during that period we sometimes, by way
of variation, arranged the valve line-up
to run from right to left instead of the
more usual left to right. Quite why, no
one has ever discovered. Obviously,
with those crude straight sets there was
no real improvement in the layout, and
we still cheerfully tolerated grid and
anode leads of longer-than-strictly-
necessary proportions.

As the circuits began to get more
complicated, panel and breadboard
construction became universal, and its
influence remains with us today; but
before the breadboard itself was finally
abandoned it became the mode to
metallise it. This was sometimes done by
spraying one surface with metallic paint,
or more usually by lining the upper
surface with copper or brass foil.

In turn, this led to the inverted tray,
which could hardly be bettered for the
design of most simple apparatus, until
quite recently. The miniaturisation of
valves and components, and the
additional space demands of modern
equipment (especially that
incorporating a CRT, such as test gear
and TV receivers), is causing designers
with more advanced ideas to ponder
whether, after all, the single chassis is
the best constructional form. It seems

wasteful and irrational to cluster
everything on to the two surfaces of a
single sheet.

The popular demand for a booming
bass requiring a large baffle area, and
the cheapness of materials entailed,
gave no great incentive to designers to
cut down the cabinet dimensions in
pre-war years. It is now easier to get an
adequate bass response with a much
reduced baffle area.
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alive, kicking and meet every
Monday at 7.30pm. We always
knew that the island had
pienty of attractions ...

The first meeting of the
month is ‘auction night’, but
you'll have to go along to find
out what they auction. The
last Monday of each month is
‘lecture night’; this month's
talk is by Ken G1RHU, and will
be about astronomy.

Another star-struck club!
Perhaps they know some-
thing we don't, alithough we
don't remember receiving
any award claims for DXing
Alpha Centauri!

The club meets on this
planet, though, at ‘Brick-
fields’, Newnham Road, Bin-
stead, Isle of Wight.

To find out more about club
activities, get in touch with
Bob Griffiths GOISB, whose
address is 29 Dubbers God-
shill, Isie of Wight.

Magazine sale

Worksop Amateur Radio
Society is in the ‘read’ this
month - it is holding a
magazine sale; a great

opportunity to pick up back
issues of this publication for
paltry sums. This feast of
literary magnificence will be
on March 1st.

The ciub’s two natter nights
for the month are on March
8th and 22nd, and the remain-
ing evening is an official club
meeting, taking place on
March 15th.

The club meets every Tues-
day night at 7.30pm, but to find
out where the meetings are
held you will have to contact
Kevin Fox G4MDQ, the club’s
public relations officer, on
(0909) 566724.

Fired with enthusiasm

North Wakefield Radio Club
has a busy month ahead, and
they may well be gettingsome
tips on achieving speed in the
first meeting of the month.
This will be a trip to Birken-
shaw Fire Station, where club
members are sure to receive
a warm welcome.

March 10th brings anighton
the air, G4NOK will be in the
new shack on 2m, 70cm and
HF. March 17th is the club

project night, when the work-
shop and test gear will be
ready.

Trevor Parkinson of the
CEGB will be giving a talk on
power generation and Dinor-
wig on March 24th, and the
agenda for the month con-
cludes with the monthiy
meeting.

The club meets every
Thursday at 8pm in the White
Horse Public House, Fall
Lane, East Ardsley. To find
out more about club activi-
ties, please contact Steve
Thompson G4RCH on Leeds
536633.

WRx

If you believe that your ATU
is absolutely, totally useless,
if your Tx is tatty or your
amplifier acting up, why not
go to Chelmsford Amateur
Radio Society's meeting for
the month, which is all about
the general servicing and
repair of amateur equipment.

The meeting takes place on
March 1st at 7.30pm in the
Marconi College, Arbour
Lane, Chelmsford. For further

A ——— e S S

details please contact Roy
G3PMX or Ela G6HKM on
(0245) 360545.

Banbury AGM

Banbury Amateur Radio
Society is holding its AGM on
Wednesday, March 23rd at
7.30pm in ‘The Mill Cilub’,
Spiceball Park, Banbury. All
members and anyone inter-
ested in radio are invited.

Further details may be
obtained from the secretary,
Bryan G1il0 QTHR or on
Banbury 51774.

Errata

In Osborne Postle’s article
‘ST900 - Fifty Years On’,
published in the January 1988
issue of the magazine, the
following errors have been
found:

The value of the grid leak RS
on p47 is given as 20M instead
of 2M0.

The long wave extractor
unit on p47 is labelled as
photograph 3 on the picture,
and photograph 4 in the text.
We apologise for any in-
convenience to our readers.

UNIT 4, SPRINGFIELD ROAD,
CHESHAM, BUCKS. HP5 1PW

TRANSISTORS

FETS - POWER MOSFETS

UNIJUNCTIONS

DIODES ~ GERMANIUM AND SILICON
RECTIFIERS AND BRIDGES
OPTO-ELECTRONIC DEVICES

THYRISTORS AND TRIACS — ALL

CONSUMER - DIGITAL ANALOGUE

IC SOCKETS

PONENTS

Universal Semiconductor Devices Ltd.

TEL. 0494 791289 : FAX 0434 791296 : TLX 26157 usdco g

WE OFFER ONE OF THE LARGEST RANGES OF SEMICONDUCTORS AT HIGHLY ECON-
OMICAL PRICES. THE FOLLOWING SEMICONDUCTOR TYPES ARE AVAIL
ABLE FROM STOCK. IF WE DON'T STOCK WHAT YOU NEED THEN WE CAN GET IT
FAST FROM OUR FACILITIES IN WEST GERMANY AND USA UPON REQUEST.

BIPOLARS — GERMANIUM AND SILICON

SMALL SIGNAL

_@ POWER
DARLINGTONS — ALL SHAPES AND SIZES
VHF'UHF DEVICES — ALL SHAPES AND SIZES

o 9

LEDS OF ALL SHAPES AND SIZES

i SHAPES PLEASE
& @ SIZES '}{J‘ETWE
INTEGRATED CIRCUITS RATINGS

MICROPROCESSORS AND PERIPHERALS

JAPANESE COMPONENTS - VAST RANGE OF DISCRETES AND CONSUMER IC's.

1988 CATALOGUE IN PRODUCTION — NEW CUSTOMERS PLEASE ENQUIRE AT 5T
OUR SALES DESK, TEL. 0494 791289, FOR PRICE AND DELIVERY OF COM-

SPECIAL DISCOUNTS AND PAYMENT TERMS ARE AVAILABLE TO OEM'S,

SCHOOLS, COLLEGES, UNIVERSITIES, GOVERNMENT INSTITUTIONS, COMPUTER
FIRMS, ELECTRONIC REPAIR FIRMS AND DISTRIBUTORS.

i PLEASE ENQUIRE FOR QUANTITY DISCOUNTS.

WE-WELCOME TELEPHONE AND TELEX ENQUIRIES!

U.S.D. WILL
BE PLEASED
TO HELP
SUPPLY SEMI
CONDUCTORS
FOR THE
SATELLITE TV

PROJECT

AN
——

ADDRESS

FERNSEH-ANTENNA
High Galn Wideband
VHF Band 3 Aerial
for TV Dxing

ROTATOR

Special 1988 Offer — We have recently advertised the above two items separately at special prices. This
month we are again breaking our own price barrier — the automatic antenna rotator is now only £38, and
the 51814 Band 3 high gain aerial is down to £28. It the two items are purchased together, the 1otal price is
only £64 an even further saving.

The rotator is ideal for DXing. Amateur and domestic use to turn your aerial tor reception of alternative
ITV regions. The system comprises of two major components, the automatic control consol and the
rotator head unit. The additional support bearing shown, may be fitted if larger multiple aerials are to be
titted. The attractively styled Controt Consot of aerial 9
the aerials position at all times. Tha rotator support mast can be up to 2" in dismeter, stub/rotation mast is
up 10 172" in dismeter.

The Farnseh Ant pi is a4 high gatn {11.5dB) wideband array
channels in Band 3 (175-230MHz). The aerial is gold lacq for [ ion from

a tolded diopole for peak and comea with plated mast clamp, which has a 2" grasp
capsbility.

covering all VMF
. has

Automatic Antenna Rof
{uses 3corecontrol cable).................... e
SUPPORT for heavier load applications ................ SO —
PERNSEN-ANTENNA 81814 High Gain 14 d3Aerial
(C!rriago & insurance on aerial £4.95)

if Rotator and Antenna are purchased together
total price is £64.00 + Carriage

Aerial techniques is the company that knows the TV-DXing hobby. We carry a large and comprehensive
range of aerial equipment for every type of installation, together with a vast range of tilters, amplifiers,
cables, rotators, masts and supporting hardware. Send today for a copy of our glossy covered iustrated
Catalogue at 78p, in the unlikely event that is doesn't list what you want, we can obtain it quickly.

and Control Consol

All prices insclusive of VAT & Carriage
Delivery normally 7-10 days
ACCESS & VISA Mail and Telephone orders welcome

AERIAL TECHNIQUES (RE)

11 Kent Road, Parkstone —?
Poole, Dorsewt BH12 2EH. Tel: 0202 738232

EN
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SHORT WAV

i NEWS
FOR DX LISTENERS

By Frank A Baldwin

Alltimes in UTC, bold figures indicate the frequency in kHz

he reception of broad-

casts from the South
American country of Brazil is
afacet of short wave listening
activity which some DXers
specialise in. Being experts
in that particular aspect of the
hobby, they often report hear-
ing some of the lower
powered transmitters, which
are only seldom logged,
therefore justifying the label
of choice DX.

Brazilian stations are well
in evidence on the 60 metre
band ( 4750 to 5050 ), but if
conditions are good for the
reception of signals from that
country, they may also be
heard on the more hazardous
90 metre and 120 metre bands
( 3200 to 3400 )and ( 2300 to
2498 ) respectively.

Not every hobbyist is, or
aspires to be, a DXer. Many
are SWLs (short wave listen-
ers) who seek and enjoy the
programme material radiated
by such transmitters, even
those on the 60 metre Tropi-
cal Band mentioned above.
The 90 metre band s,
however, most certainly the
reserve of the DXer. This
latter range of frequencies is
featured next in this update.

90 metre band Brazilians

Near the low end of the
band, on 3205 in fact, may be
heard the signals of Radio
Ribeirao Preto in the town of
that name. It is on the air with
a power of 1kW from 0700
through to 0400. It is occa-
sionally reported by Euro-
pean DXers, the channel
beingwell worth avisitshould
conditions be favourable on
the occasions listening ses-
sions are made. However,
note should be made of the
fact that a newly reported
Brazilian has also appeared
on channel, in the shape of
Radio Vale do Rio Madeira,
Humaita, ex 2310 ; the power
is 1kW but the schedule is
unknown at the time of
writing.

The seldom heard Radio
Clube in Marilia transmits
from 0800 to 0400, but with a
power of 0.5kW it represents
both a difficult proposition

and a lucky chance. The
frequency is 3235.

On 3245 is Radio Clube,
Varginha. It is on the air from
0900 to a sign-off varying from
0100 to 0130, the power being
1kW. The rarely heard Radio
Educadora Carari, Crato is on
3255, on which channel it
radiates from 0800 to a close-
down varying from 0200 to
0400.

Radio Difusora in Caceres
operates irregularly. When on
the air it conforms to a 24-
hour schedule on 3275, The
power is 1kW. On 3285 is
Radio Bandeirantes in
Cachoeira. This one is on the
air from 0900 to 0300 with a
power of 2.5kW. Often heard
in Europe are the signals from
Radio Liberal in Belem. Work-
ing around the clock at 5kw,
the frequency varies between
3324.5 to 3325.3.

Radio Alvorada, Londrina
transmits from 0800 to 0300 on
3335 with a power of 1kW.
Previously thought to be inac-
tive, it has recently been
reported back on the air.
From the town of Araraquara,
Radio Cultura is scheduled
around the clock. At 1kW it is
seldom heard, but bhas
recently appeared in a DXer
report. The channel is 3365.

On the frequency of 3375
there exists the problem of
three Brazilian stations co-
channel, each having a power
of 5kW. Two of these sign off
at the same time, which
makes life difficult for DXers
straining their ears to catch
the station identification.
That most often heard is
Radio Educadora in Guajara
Mirim, which transmits from
0900 to 0200. Also closing at
0200 is Radio Equatorial in
Macapa, which opens at 0830.
Radio Dourados, Dourados is
on frequency from 0800 to
0300, this one often being
heard in Europe after the
other two contenders have
signed off.

Each of these stations prog-
rammes in Portuguese to the
local populations, reception
of signals here in the UK
being anything but an easy
proposition. If DXing Latin

America on the band was that
easy, there would be no great
satisfaction on the occasions
when any successes are
attained.

All of the above, then, is the
Brazilian update of the 90
metre band.

120 metre band Brazilians

Rarely visited by most short
wave listeners and even some
DXers, this band can provide
DX catches of the highest
order if one is sufficiently
dedicated, and atthe receiver
controls at the right times
during our winter periods. It
then remains a matter of
chance as to whether the
prevailing conditions prove
to be favourable.

The low powered 0.25kW
Radio Educadora, Limeira, is
scheduled around the clock
on 2380. Also at 0.25kW, Radio
Transamazonica in Senador
Guiomard is on the air from
1000 to 0200 on 2410. Needless
to say, these two Brazilians

are rarely heard far from
signal source, but one can
never guarantee permanent
failure on the short waves.
Perhaps just once during one
lonely nightin the shack, Lady
Luck may grant a favour!

Radio Sao Carlos in the
town of that name may be
heard on 2420, on which
frequency it operates from
0800 to a variable sign-off
around 0300. The power is
1kW,

On the air irregularly is
Radio Cacique in Sorocaba
from which location it trans-
mits from 0800 through to 0430
with a power of 1kW. On 2490,
Radio Oito de Setembro,
Descalvado radiates from
0900 to 0200 at 1kW.

Most of the above have
been heard and confirmed by
DXers residing nearer to Bra-
zil than listeners here in
Europe, one exception being
alogging of Radio Sao Carlos
by the writer at 0153 during
May of last year.

ON THE AIR

Angola

Radio Nacional, Luanda on
5953 at 1902, news of both
local and African events. R
Nacional is scheduled car-
rying Programme A, which is
entirely in Portuguese, from
1800 to 0530 with a power of
10kW.

Chad

Mondou on 5285 at 0458,
three note interval signal, an
orchestral version of the Nat-
ional Anthem, some electro-
nic organ music, announce-
ments in vernacular and
French then a song in
vernacular. The Home Ser-
vice in French and vernacu-
lars is on this frequency from
0515 variable to 0800 and from
1400 to 1800 variable at 2.5kW.

Ghana

GBC Accra on 3366 at 2232,
UK made pops, announce-
ments in English. GBC2 prog-
rammes are entirely in Eng-
lish, being on this channel
from 0525 to 0905 and from

1700 to 2305. The power is
50kW,

GBC Accra on 4915 at 0559,
the station identification,
African drums, four pips and
one tone followed by the
news in English. GBC1 oper-
ates in English and vernacu-
lars from 0525 to 0905 (Satur-
day and Sunday through to
2305) and from 1200 to 2305 at
50kW.

Mali

Bamako on 9635 at 0703, OM
with announcements and the
station identification in
French, this being followed
by martial music inthe French
manner.

Niger

Niamey on 5020 at 0554,
Network 2 with announce-
ments, a folk song in vernacu-
lar, six pips, OM with the
station identification in
French, the interval signal
consisting of a few bars of
local flute music, this being
followed by a newscast in
French. ORTN Niamey is on
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SHORT WAVE NEWS

the air from 0530 to 0705
(Saturday until 2300, Sunday
until 2200) and from 1700 to
2200. La Voix du Sahel has a
power of 30/100kW.

Nigeria

FRCN Lagos on 4990 at 0433,
African horn, drum beats,
talking drum, the stationiden-
tification ‘This is Radio
Nigeria, Lagos', timecheck,
choral rendition of the Nat-
ional Anthem, the station
identification again, the date,
then the news in English. The
Home Service 1isontheairin
English and vernaculars from
0430 to 2310 with a power of
50kW.

Honduras

Radio Luz y Vida, San Luis
on 3249 at 0222, a talk, a folk
ballad then some announce-
ments all in Spanish. This
Honduran (Radio Light and
Life) is on the air from 1230 to
1630 and from 2200 to 0400 at
TkW.

Brazil

Radio Nacional, Brasilia on
11780 at 1954, OM with a talk
during Portuguese program-
mes intended for South
American consumption,
scheduled from 0855 to 2155.

Colombia

Radio Sutatenza, Bogota on
5095 at 0327, OM with a talk in
Spanish which included sev-
eral mentions of Colombia
and station identification.
This Colombian station is
scheduled in Spanish from
0900 to 0400 with 50kW.

Equador

Radio Iris, Esmeraldas on
3381 at 0213.

La Voz de los Campesinos
entertains its audience from
1000 to 1300, and from 2100 to
0400. The power is 5kW and
the frequency is variable.

Paraguay

Radio Nacional, Ascuncion
on 9735 at 2232, a talk in
Spanish, the station iden-
tification at 2242, some folk
music then another iden-
tification at 2244.

Peru

Estacion C, Moyobamba on
6323.5 at 2345 and 2250, songs
and music, some promos

(promotions) then some
choral songs. The power is
0.6kW but the channel is
sometimes clear of QRM
(interference). The schedule
is from 1030 to past 0300.

Burma

Rangoon on 4725 at 1420, a
talk in vernacular, songs and
music in the local manner,
OM with a talk, stringed
instrumental music, tinkling
chimes tune, YL with
announcements and sign off
at 1547.

China

Several Chinese regional
stations have been heard of
late on the LF (Low Fre-
quency) bands. A few are
listed below. Fujian PBS
(People's Broadcasting Sta-
tion), Fuzhou on 2340 at 2212,
a talk followed by some
music. With a power of 10kW,
Fujian PBS on this frequency
is on the air carrying the
Home Service 1 in Chinese
from 2050 to 2400, and from
1020 to 1700.

Yunnan PBS, Kunming on
2460 at 2315, radiating a talk in
aHome Service 1 programme.
The schedule is from 2150 to
0100, from 0255 to 0600 and
from 0855 to 1640 at 15kW.

Voice of the Strait, Fuzhou
on 2490 at 2125, OM with a talk
in Chinese. Haixia 1 program-
mes are featured on this
channel from 2058 to 2330, and
from 1200 to 1758. The power
is 10kW.

Voice of the Strait, Fuzhou
on 3200 at 1526, OM with a talk
in Chinese. At 10kW, this
regional  station carries
Haixia 1 in Chinese from 2058
to 0028, and from 0958 to 1758.

Voice of the Strait, Fuzhou
on 3535 at 1622, YL with a tailk
in Chinese. This channel is
scheduled from 1000 to 1630 at
10kw.

Voice of the Strait, in
Chinese Hai-xia-zhi-sheng
guangbo dian-ti, are all PLA
(People's Liberation Army)
transmitters radiating a First
or Second programme on
several channels, being dif-
ferentiated in DXers' ter-
minology as Haixia 1 or Haixia
2.

Pakistan

Islamabad on 7010 at 0230,
the station identification fol-
lowed by the news in English

read at slow speed and dir-
ected at South East Asia from
0230 to 0245.

indonesia

RRI (Radio Republik
Indonesia) Padang, Sumatra
on 4002.7 at 1534, OM with a
talk in Indonesian (Bahasa
Malaysia). With a power of
10kW, the schedule is from
2200 to 0100 and from 0945 to
1700.

RR! Ujung Pandang,
Celebes on 4719.3 at 1537,
local style orchestral music
then a talk in Indonesian. The
schedule is from 0855 to 1605
at 50kW. Ujung Pandang is the
Indonesian transmitter most
often heard in our part of the
world.

RRI Medan, Sumatra on
4764.2 at 1539, YL (young lady)
with folk songs complete with
orchestral backing. Medan
operates from 2100 to 0300,
from 0500 to 0800 (Sunday
from 2300 to 0800), and from
1000 to 1600 with a power of
S50kW.

North Korea
Radio Pyongyang on 3320 at
2142, sombre orchestral

music, YL with a song in
Korean, the transmission mix-
ing with that of co-channel
Radio Orion of Johannes-
burg, South Africa. The For-
eign Service in Korean is
radiated on this frequency
from 2100 to 1900 with a power
of 120kW.

Shinuiju on 3919.9 at 1610, a
duet followed by choral
works, some local classical
music, announcements, more
choral songs.

Singapore

Radio Singapore on 5010 at
1530, UK made pop records,
YL with announcements in
English. The Home Service in
English is radiated from 2200
to 1605 with a power of 10kW,
and may also be heard in
parallel on 5052 where a
power of 50kW is utilised.

Australia

Shepparton on 9655 at 0730,
the station identification,
announcement of frequen-
cies in use. This English
transmission to the Pacific is
timed daily from 0700 to 1030.

Shepparton on 15240 at
0626, a talk about the discov-

ery of Australia, OM with the
identification and a time
check UTC. Directed to the
South Pacific, Africa, Asiaand
South East Asia, this English
presentation is timed from
2100 to 0800.

New Zealand

Wellington on 11780 at 0512,
news of local sports events
and results. This English
transmission is directed to
the Pacific area from 0345 to
0730.

Voice of Kmer on 6325 at
2300. Twelve tone chimes Big
Ben style followed by three
pips, YL with the station
identification, announce-
ments, Buddhist chants,
Asian style music then OM
and YL alternate in Kmer. The
schedule of this clandestine
is from 2300 to 2400 in Kmer.
The transmitter is thought to
be located in Thailand.

Bangkok, Thailand on 4830
at 1500, announcements, YL
with songs in Thai. Radio
Thailand is on the air with the
Home Service 1 from 2245 to
1600 in Thai, 10kW power.

Moundou, Chad on 5286,
mentioned in the previous
issue, has been logged again
from 0458. A three note inter-
val signal repeated, an
orchestral rendition of the
National Anthem, choir with a
patriotic song, some electro-
nic organ music then OM with
announcements.

Jilin PBS Changchun,
China on 3210 at 2224, OM and
YL with a talk in Chinese. The
Home Service in Chinese is
scheduled from 2050 to 0630
and from 0820 to 1505 at 10kW.

Radio  Zaracay, Santo
Domingo de los Colorados on
3395 at 0417, announcements
with local folk songs  and
music in Spanish. At 10kW, the
transmission times are from
1000 to 1400 and from 1900 to
any time between 0330 and
around 0500.

Santo Domingo de los Col-
orados is a town some sixty
miles west of Quito, the area
being the home of the few
remaining Colorado Indians.
Radio Zaracay is named after
Zaracay, the old chieftain of
the tribe.
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TX-3 RTTY/CW/ASCIlI TRANSCEIVE

The high performance, low cost system

Split-screen, type-ahead operation, receive screen unwrap, 24 large
memories, clock, review store, callsign capture, RTTY auto CR/LF,
CW software filtering and much more. Needs interface or TU.
BBC-B and Master, CBM64 tape £20, disc £22. Spectrum tape £35,
+3 disc £37 inc adapter board (needs interface/TU also). For ViC20
we have our RTTY/CW transceive program. Tape £20.

RX-4 RTTY/CW/SSTV/AMTOR RECEIVE

This is still a best-selling program and it's easy to see why. Superb
performance on all 4 modes, switch modes at a keypress to catch all
the action. Text and picture store with dump to screen, printer or
tape/disc. An essential piece ot software for trawling the bands.
Needs interface. BBC-B and Master, CBM64 tape £25, disc £27.
VIC20 tape £25. Spectrum tape £40, +3 disc £42 inc adapter board
-(needs interface also). The Spectrum software-only version (input
to EAR socket) is still available, tape £25, +3 disc £27.

TIF1 INTERFACE

Perfect for TX-3 and RX-4, it has 2-stage filters and computer noise
reduction for excellent reception. Transmit outputs for MIC, PTT
and KEY. Kit £15 (assembled PCB + cables, connectors) or
ready-made €25, boxed with all connections. State rig for
transceive.

MORSE TUTOR, LOGBOOK, LOCATOR, RAE MATHS programs also
available for BBC-B, Master, CBM64, Spectrum, VIC20.

Prices include VAT and p&p, st Class inland, airmail overseas,
normally by return. Eire, Cl, BFPO deduct 13%.

Technical Software (REW)
Fron, Upper Liandwrog, Caernarfon LL54 7RF

Tel 0286 831886 e

RADIO & ELECTRONICS WORLD
BACK ISSUES

TO: Back Issues Department e Radio &
Electronics World e Sovereign House e
Brentwood e Essex ¢ CM14 4SE

PLEASE SUPPLY: (state month and year of issue/s required) NOTE:
Jan & Feb '82, Dec '83, Mar and Aug '86 are not available

at £1.45 each

PAYMENT ENCLOSED:

Cheques should be made payable to Radio & Electronics World. Overseas payment by
international Money Order or credit card.
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Modules
Systems
Accessories

CA 1250 LOW COST

MINIATURE
PASSIVE
INFRA-RED
SENSOR

12 metres away.

ALARM CONTROL
MODULE

Plus VAT

* 12 metre detection range.
-SluonlyBOxeouomm

MON-FRI 9-5
CLOSED ALL DAY SAT & SUN

MARCH 1988

VEL£E£L£Ls

BY INSTALLING YOURSELF

FL 500

QUARTZ

HALOGEN

FLOOD

LIGHT

Whilst intended for security
applications, this unit is suitable for
lighting patios, pathways and

gardens efc.
Supplied with 500W lamp, priced
Protective grill, £1.95 + VAT.

only £14.95 + var

Consie da

openhs!hebuﬂhrahy For use with security systems, but
also ideal for photographic purposes and Industrial
applications. Size: 80x50x35mm. 0'*!:25-61 + VAT

* Built-in delays * 12V operation

- ULTRASONIC MODULE
ENCLOSURE
&mﬁmmm
the US SO83 supphed with
mmvﬁllﬂﬁxm

'(usnv L|M|ST
B} e Securty>"
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unwanted equipment or advertise your ‘wants’.

accept ads not on our order form,

FREE CLASSIFIED ADS CAN WORK FOR YOU
We are pleased to be able to offer readers the opportunity-to sell your

Simply complete the order form at the end of these ads, feel free to use an
extra shest of paper if there is not enough space on the order form. We wiil

"FREE CLASSIFIED ADS

Send to: Redio & Electronics World, Sovereign House, Brentwood, Essex

CM14 4SE.

DEADLINE AND CONDITIONS
Advertisements will be inserted in the first available issue on a first come first
served basis, We reserve the right to edit and exclude any ad. Trade
“advertisements are not accepted.

B Scopex 456 scope, £65. Eddystone 770R, £75.
Eddystone 770U/2, £75. ICS-FAX, 1 (RTTY+FAX)
and cable, £250. STAR Delta 10 dot matrix printer,
£80. HRO+PSU+spkr + all nine coils for 50kHz to
30MHz, superb condition, £100. IBM 3101 intelli-
gent terminal, VDU + k/board + CPU, £150. IBM
3102 matching printer serial input, £60. BC221 and
UHF version TS175 professional mains PSU in
each, by Brit Aerospace, as new condition, £25
each. Sinclair/Thandar DVM-DM235 bench/port-
able, £25. Grundig Stenorette, £20. Teletype test
set-includes 3in scope, mains operation, £20. Any
near offers. Tel: (070621) 8290 after 7pm

B Printers and monitors for home computers: 6800
computer with EPROM programmer, £250. Cossor
oscilloscope, £165. Zicon logic analyser, £800.
Lightbox. Drawing board. Many components and
related books. Al to be cleared, prices negotiable.
Vidhya. Tel: (0628) 36121

B lcom IC-H6 VHF hand-held transceivers on
169MHz, six channels each. Two for sale, both
excellent condition with rechargeable batts, £140
or swap for G/C 2m hand-held. Mr Wilson, 289
South Avenue, Southend, Essex SS2 4HS. Tel:
(0702) 65181

® Stock of older type valves. Some rare. Some
new, some ex-eqpt. One lot magazines, Wireless
World, Jan 1950-Apr 1963. One lot Electrical
Review, Jan-Dec 1950. One lot manufac service
sheets, 1945 onwards. One lot Bali-Sok insulating
beads in 2Ib boxes. Sensible offers invited for
above lots. Buyer(s) collect. Tel: 01-310 4770,
anytime

B Telephone patch (BT approved) CES 510SA,
microprocessor controiled, fits any simplex radio,
£200. CES 520D dupiex patch, £200. CES DTMF
microphone, £50. Tel: Dublin (0001) 689249,
evenings

B TR9000 with PSU, mobile mount. 2m collinear,
10XY (unused). Preamp. LSG16 signal generator,
wavemeter, SWR meter. All in very good condition.
First £400 takes all. Prefer buyer collects. Will split
for good offers. Also various CBM64 software for
sale. SAE for list. Spectrum 48K plus 20 programs
and books, £75 ono. Ron G6BMY. Tel: (061) 437 0916
® Akai GXC 760D service manual and parts list,
£250. Post free. Tel: (0424) 221636

B Bearcat base station scanner, £80. SEM HF
converter for scanners, £30. TH21E mini hand-held
with spare NiCad pack, soft case and speaker
mike, £165. FT73R 70cm mini hand-held with dc
charger, soft case and speaker mike, £200. Two
metre small hand-held receiver, only £60. FDK muit
700E, 2 metre 25 watt transceiver, £110. Moving
house, selling off surplus gear. 66 Spectrum
computer programs, 50p and £1. J Barton, 51B
Brownhill Road, Catford, London SE6. Tel: 01-248
4252 or Mike, 01-461 5398

B Hewlett Packard 1415A TDR, cable reflecto-
meter, £10. Alan. Tel: (0342) 312329 home, or (0342)
21231 ext 435

B Yaesu FRGS600M 60 to 950MHz Rx. LSB/
USB/AM/FM 100 memory channels, £400 or
exchange for PRO2004 + £70. Tel: Doncaster (0302)
868176. Buyer collects/pay postage

® TR9500 Trio 70cm multimode, mobile, 10 watt.
BO9 base plinth (inc memory back-up). SP120 ex-
spk, £399 ovno. Trio TR3200 70cm portable 12ch
fitted (oid type rig), £70 ono. M/Modules MTV435
ATU video transmitter, £100. Receive conv, £15.00.
2 x b+w video cameras, comp, £80 pair or £45 each.
Would consider part-ex on all items for2 metre or 6
metre gear or WHY? Radio related equip. Phone
me and haggle! Chris Barker, 52 Spode Street,
Stoke-On-Trent, Staffs ST4 4DY. Tel: (0782) 46570
B Steepletone nine band receiver, mint condition
MB, Air, FM, SW, genuine reason for sale, £45. ITT

Golf 330 short wave receiver, mint condition,
genuine reason for sale, £25. Matsui MR4099 world
band receiver, SSB, 150kHz to 29999kHz AM. Mint
condition (selling to buy Sony 200010), £90 bargain.
Contact Martin Andrews, Flat 20, Dana Lodge,
Central Avenue, Telscombe Cliffs, Newhaven, E
Sussex BN9 7LX. Tel: Peacehaven 87723

B Comms receiver FRG7700M, £250. Offers con-
sidered. Reason for sale - upgrade to JRC. Tel:
(073081) 6798 after 7pm or w/e

B Digico 16E 3 terminal mini computer (filing
cabinet size), incorporating 2 Perite! D3000 (203
megabit) hard disc drives. Manuals included -
Basic, test progs, disc drive and others. Many discs
(these retail at £60+ each). £200 or exchange for
70cm base station or mobile or HF Tx/Rx. Can be
seen Tues evenings at Ealing and District Radio
Club. Tel: (0932) 247486, evenings

B Einstein computer software, split screen, TTY
program, type ahead buffer, supports files, printer,
onscreen clock, ali baud rates. Versions available
for GOBSX TNC or general purpose TNC220, etc. 40
col available now, 80 col later. Send disc + £90r£12
to G8JTL QTHR. Tel: (0384) 824019

B FAX-1 with RTTY option and printer interface
cable, cost over £300, only used few hours. Fax unit
as recommended by magazine reviewers. Sell for
£250 or swop WHY of equal value, Also Star DELTA
10 NIQ printer, serial and parallel inputs, RTTY or
fax. Manuals for both units. Tel: (070621} 8290 after
7pm

M Eddystone 770R, 19 to 165MHz and Eddystone
770U/2 145 to 520MHz, both in lovely condition and
some history known, good for civil and military air
band, public services and six VHF/UHF ham bands.
Only selling as space needed in shack. Manuals
and circuit for both, £75 each plus any delivery
charges. Tel: (070621) 8290 after 7pm

B Sony SQD2010 4 track-decoder, £50. Thermionic
Vacuum Tubes, 150 page book by Aldous and
Appleton, £2.50. Textbook on Sound, Winstanley,
£2.50. 1960s Radford valve stereo VHF tuner, £20.
1935 Murphy wireless, £5. Bakelite Ferranti 1940s
wireless, £5. Pye late 1940s wireless, £5. Commod-
ore Vic 20 computer interface, tons of chips, £5.
Peter Wilson, 108 Coventry Road, Coleshill,
Birmingham B46 3EE. Tel: Coleshill 62308

B FT101E perfect mike manual fan, £300. Mr
Hambidge. Tel: (021) 706 8752

® Realistic PRO2009 scanner, 66-88 144-174, 410-
512MHz. Mint, still boxed, £70.00 or will swap for
Cobra 148GTL DX multimode or similar. Stewart.
Tel: Cheddington (0296) 681452, 9am-5pm

B Antex TCSU-1 soldering station, CTC iron, £40
(new £80). Mega PL-1 photolab exposure unit,
spare tubes, £30 (new £60). Tel: (0872) 864183

B Icom IC28H, 50W 2 metre mobile radio, will Rx
from 138 to 174MHz, 9 months old in vgc with
handbook, box, mobile mount etc, £250 ono. Also %
whip with quick release mount, £15. Free with the
K28H. Martin, Tel: (052528) 543, after 5pm

B Sony active antenna AN-1 LW/MW/SW wide
range antenna, new, only two weeks old, £40.00. Mr
Hiron Khan, 12 Braemar Road, Fallowfield,
Manchester M14 6PS. Tel: (061) 224 7387

B 2 GEC hand-held low band AM sets on
86.00MHz. Should go to 70.00MHz, 3 channel with 2
extra batteries and new Tandy charger, £45.00.
New Howes HC220 kit, transverter kit, 2 metres to
20m, £40.00. Several 2 metre preamps, £5.00 each. 2
PA boards from Goodmans tuner-amp. Motorola
MJ802/MJ4502 transistors. Huge heatsinks. Offers
please. Postage? Forget it! | pay. John GJ8RRP, 2
Thornley Bagatelle Road, Jersey, Cl

B 2m multimode transceiver, Yaesu FT225-RD,
boxed. Not been used since purchase. Workshop
manual. Offers. Yaesu computer interface, type
FIF-232C for full computer control of FT9600 or

FT90. New cost, £68.00. Would accept £35.00. Would
also consider exchange of above equipment for
FT9600, fully modified and in excellent condition.
Tel: Bob (0705) 731722

¥ Fluke 75 DVM c/w holster, good cond, £65. AVO 8
MK4 multimeter with tatty leather carrying case,
£50. Peter. Tel: (0703) 615306

B Heathkit laboratory oscilloscope, 5in screen,
single beam, 10MHz, 10MV. Excellent condition,
£40. Tel: 01-748 1410

B Super Star 360, suitable to convert to 10, £125
ovno. ATU, £15. Amteck Rotel CB, good working
order, £30. Tel: (0283) 221870

B Regency digital flightscan receiver 108-136 (air
bands), 16 channels scanning, exc condition with
handbook, push-button programming, £125. Mr
George Jacob, 23 Waterioo Gdns, Penylon, Cardiff
CF2 5AA. Tel: (0222) 487299 after S5pm

B Trio R600 as new, £180. 10 to 80 metre ATU, £40.
Filter model no 600 oscilloscope, ex-lab, £120. DX-
TV converter. The goods can be sent but please
add the cost of post. Te!: (0288) 4892

B Hand-held radio receiver 54-174MHz and CB in
good working order. Cheap alternative to an
expensive scanner, £20. Also Goldring GL75
record deck, £20. Four track Sony reel to reel, Sony
tape recorder, £50. Tel: (061) 748 9604

8 Sommerkamp FT250 HF transceiver, FP250,
100W PEP matching power supply with speaker,
plus Shure 450 mic, manual with diagram (mint
condition), bargain at £350. Also have Grundig
Satellit 2100, 21 band world zone Rx, SSB adaptor
plus 476 Dryfit battery (showroom condition).
Direct exchange the latter for Sony CRF330K or
GEC RC410R synthesized Rx. Tel: (061) 7431570
B Hallicrafters valved communications receiver,
classic series (Model S120) as featured in PW
September 1987, giving excelient general cover-
age 550kHz to 30MHz, in four bands plus BFO, SSB,
Receive/Standby, bandspread, etc. Beautiful con-
dition, grey metal cabinet, perfect working order.
Phones and speaker. Brand new set of easily
available valves, owner's manual, circuit diagram/
alignment chart. Ideal for DXer. Snip at £45 plus
p&p £4.50. Contact Dr Milego. Tel: (0753) 869464
B Yaesu FRG9600 VHF/UHF scanning receiver
FMN, FMW, AMN, AMW 60-905MHz, SSB 60-
460MHz. 100 channel memory, excellent condition,
little used, £350. Tel: (0692) 405567 evenings/
weekends

B Deceased sale: BRS90083, Racal receiver
RA1218, £150. Racal receiver RA117E, £100. Wayne
Kerr universal bridge CT492, £30. Electronic
multimeter CT471, £40. Standard telephone atte-
nuator .1-90dB, £35. Advance FM/AM signal
generator type 63A 7.5/230MHz, £60. Marconi
signal generator TF144G 55kHz-25MHz, £40. Avo
Mk IV valve tester, £35. Commodore mini computer
SR1800, £15. Oscillator test set CT212,£30. Thermal
noise generator CT82 15kHz-160MHz, £25. Send for
jist. Mrs Stanley, 21 Kewhurst Avenue, Little
Common, East Sussex TN39 3BJ. Tel: Cooden 2829
®m Marconiphone radio, at least 25 yeafs old,
original valves were X61M, KTWG1M, DH63M, KT61
and U10. No longer working due to suspected

- failure of winding of 2nd IF transformer. Any

reasonable offer accepted. Write to Tandy, 10
Haygrove Road, Bridgwater, Somerset TA6 7THZ.
Please include SAE

B Sommerkamp TS788Dx, NATO 2000, Eddystone
$640, other FM/AM, SSB, CB rigs for disposal. Bill
Hall, 1 Crookhill Terrace, Ryton, Tyne and Wear
NE40 3ER. Tel: (091) 4132707

B Vintage radios: 1927 AJS Symphony Three; 1923
Burndept Ethophone ‘V' 4 valve: Burndept
Screened Four 1927; Brunswick Panotrope ¢1926
very first valve record reproducer, massive;
Gambrell ¢1929 mains console; Philips collection,

===
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seven radios 1930 to 1935 includes models 2634,
930A, 940A, 830A, 834A, 634A, 580A, all first class, as
one lot only; Ekco’s SH25 console, M23, 313. Sell or
swap. Wanted: early American mains radios, aiso
Drake R4C or similar. Jim Taylor G4ERU, 5
Luther Road, Winton, Bournemouth. Tel: (0202)
510400

@ Sony receiver ICF7600D FM/LW/MW/SW, still
with Sony guarantee, boxed, £120. AN1 antenna,
boxed, £35. Tandy Pro30 scanner 68-88, 108-136,
144-148, 380-450, 450-470MHz, boxed, £120. Tel: 01-
998 43336

B Rack mounting Hammarlund SP600, good
working order, panel rather shabby, £70. Also
Rediffusion R52, offers. Both property of deceased
SWL. Alan. Tel: Manchester (061) 445 7274

B SX200N 27-570 scanner, cost over £300, will sell
for £180 ovno. Tel: (0283) 221870

B Dawe distortion factor meter 700C, 20Hz to
20kHz, 0.1% to 50% with handbook, £25. Westrex
31372-A audio oscillator 20Hz to 20kHz, £20.
Verispot galvo 25uA to TmA, 0-25mV to 50mV, £15.
Pye potentiometer 7569P with good standard cell,
£10. Solartron bench standard amplifier (valve),
£15. Buyer to collect the heavy ones. Write to Brian
Clarke, Flat 6, 56 Warwick Place, Leamington Spa
CV32 5DF. Tel: (0926) 315580

B Maplin modem with interface for Spectrum,
perfect working order, set up and tested by
Maplin, £30 inclusive of postage. Also 12V power
supply, 2 amp, with facility for charging dry cell
battery of 12V, suitable for alarm system etc, no
case hence price, £5 plus £1.50 P&P. Also 24 volt
system as above, £7.50 plus £1.50 P&P. Would swap
modem for SW receiver in working order. Mr M
Day, 39 Valnord Lane, Saint Peter Port, Guernsey,
Channel Islands

B 13.8V dc 25A linear PSU, £25. 13.8V dc 15A PSU,
£15. Army transceiver No 38 (Marconi) complete
butuntested, ideal for spares or rebuild, £12. Navy
d/beam monitor mini-scope with PSU, complete

but untested, £15. Bradley electronic muitimeter
(solid-state) dc-1500MHz with RF probes and
manual, £18. S G Brown professional padded
headphones, £5. 2m mobite whip and pod, £3.
Mobile h/held PTT mic (Racal), £3. Mobile 12V PSU
for scanner Rxs Bearcat, SX200N etc, £5. 4 off
h/duty ribbed AE insulators, £3. 13A 6 skt mains
distribution block, £5. Box of Tx parts, caps,
chokes, meters, PSU modules, £5 the lot. Over 100
mostly new and boxed valves, octals, B7G, B9A etc,
£20 the lot. 50ft 30002 ribbon cable, £3. Approx 100ft
of %in RG214 Tx co-ax, unused, £5. GHFZG QTHR.
Tel: (0242) 580329

B Clear out your attic! Philips 580A mains radio
1935 vintage wanted, in any condition, even
cabinet or chassis only. Pure nostalgia for old-
timer. Not a collector, but will pay good price.
Please contact Roy GOEWC QTHR or tel: Bristol
776891

B Racal RA1772 professional monitoring receiver.
Must have LSB filter and preferably the handbook.
Michael O'Beirne. Tel: 01-405 7554 day or (0372)
62268 after 8pm

B 50MHz module for FT726R, straight swop for HF
module 70cm SWR meter. 50MHz wavemeter.
Manual for Dragon 32, buy or borrow. Mike
G3XGM. Tel: 01-461 5398 or J Barton, 01-248 4252
8 Muirhead K-346 synchronizing unit for use with
Muirhead K-401-D fax receiver. Also wanted
manuals for GEC HF communication receiver type
RC411 or photocopy of. M Levers, ‘Waverley’,
Independent Hill, Alfreton, Derbys DE5 7DG

W Wow and flutter meter, solid-state or vaive type
wanted by retired audiophile. Contact Mr Wilimot,
5 Southcourt Avenue, Bexhill TN39 3AR. Tel: (0424)
221636

B Kenwood VFO 5208, DG5 digital display, MC50
microphone for TS520SE transceiver. Also British
or early Japanese GC receiver. Fair prices please

as student, or exchange Epson PX8 portable
computer complete with microdrive standard
software, manuals etc. Perfect condition. All
letters answered and acknowledged. John Lee,
Sorby Hall, Endcliffe Vaie Road, Sheffield S10 3ES
B Service manuat NRD515 and details of any
improvement mods. Also 1.8kHz filter. Reasonable
prices paid. Tel: (0254) 397743

B Tandy TRS80 model 100 portable computer, with
discdrive/printer if possible. Model 102 or 200 also
considered. Contact GAHNH. Tel: (021) 472 3845
B Instruction book or service help for ISD Prism
132 serial printer. Also Amstrad CPC keyboard
with disc drive 464 or 6128 only. G3VMR. Tel: (0628)
24929

B ARB88 or R107. Also SSTV interface or anything
for radio for Spec 48. Len. Tei: (0977) 797063

B Wanted in any condition for spares and project
test beds. Codar AT5 Txs plus ac/PUs. Also Heath
RA1, RG1 Rxs. Details of condx and price to R
Marris, 35 Kingswood House, Farnham Rd, Slough,
Berks SL2 1DA

B Practical Wireless 1930, 1960 Radio Construc-
tor, Aero Modeller, Model Aircraft, Banbini Books

.on Radio, George Newnes Radio Books, Eagle

Book Model Aircraft, Simple Radio Circuits,
Keyline Books, Simple Short Wave Receivers,
Data Books, 1964. Has anyone built 50-70MHz
hand-held transceiver? Mr Savage, 7 Weyhill
Close, Park North, Swindon, Wilts

B Historian seeks very early transistor types in
any condition, especially point-contact transis-
tors. Early data books and data sheets also wanted.
List of wanted types and prices offered is available
on request. Andrew Wylie, 5 Lyncroft Gardens,
West Hampstead, London NW6 1LB

B 10.7MHz SSB generator, mixer and buffer kits or
PCBs wanted for project featured in Radio and
Electronics World magazine July-Oct 1982. Also
wanted, non-working ICF2001 receiver. Please
write only. K Kumar, 24 York Road, London W54SG

FREE CLASSIFIED AD ORDER FORM

Send to: Radio & Electronics World Classified Ads-Sovereign House - Brentwood - Essex - CM14 4SE
Classification: (tick appropriate box) If you want to insert ads under more than one classification use separate
sheets for second and subsequent ads
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JAYCEE ELECTRONICS LTD

JOHN GM30PW
20 Woodside Way, Glenrothes,

Fife KY7 SDP )
Tel: 0592 756962

Open: Tues-Sat 9-5
Quality secondhand equipment in stock. Fult
range of TRIO goodies. Jaybeam - Microwave-
Modules - LAR.

G4 DXX
Video Electronics

For Icom, Dray, Welis, DAIWA, Datong. N834 MHz
equipment, logbooks,
rotetors, cable, etc.
OPEN Npm Cloud Wodnasdlys
1410 Road, Mor ire LA4 SQJ

Phone (0524) 418873 =

JAPANESE ic’s (PART OF OUR RANGE)
™E WIRE COMPANY BT B S 7 13000 208 LAt ) 3. AL £1.88
SCIENTIFIC
LA4507 €425, LCTIGT 2,75, M81317 €280, MB3706 £1.80, . MBIT12 €150,
811 Forest Road, London K17. Telephone 01-831 1568 MB3722 £3.50, £2.50. 537;“9503 K‘GH:‘IMS 4683 £8.40,
ENAMELLED COPPER WIRE YD 200, TATOIAR £120, TAT0 295, TAT24Y £298, TATZT
wa e e de e Gt Vi SR TR R R A AR
810 34 363 200 1.10 0.80 £2.95, UPC1181 £1.10, UPC1182 £1.10, UPC1186 £2.50. UPC1188 £2.75,
Bto W g 231 127 0.99 D o L e G a0 UP 187 1573, DPC 278 £5 75, UPCIE
40 to 43 6.00 320 225 1.61 £3.00. UPC1304 £1.95.
ADD 80p POST AND PACKING AND THEN ADD 15% VAT TO TOTAL
Mo 47 8.67 5.00 e 2: TPOWELL 18 LONDOM W2 1La
8 15.96 9.58 6.38 3 OPEB MON-FRI 10AM-5PM, SAT SAM-12 NOON.
SILVER PLATED COPPER WIRE : 01723 9248
1410 20 9.09 5.20 299 197 ACCESS/VISA. TELEPHONE ACCEPTED OVER £5.00
TINMED COPPER WIRE '
141030 297 241 139 0.94
F

RF DEVICES AT ROCK
BOTTOM PRICES!

Nobody beats us!

Over 30,000 RF devices at iow prices
REPLACEMENT RF TRANSISTORS
MRF454 HF/SSB 80W £24.50
MFR450 HF/SSB 50W £11.60
MRF238 VHF/FM 25W £12.80
MRF475 HF/SSB 20W £3.25
2SC1969 HF/SSB 18W £2.75
25C2043/1307 HF 16W £2.00
25C1947 VHF 3.5W £7.60
2SC1946A VHF 32W £15.30
BLW 60R HF/VHF 50W (Special) £7.50
REPLACEMENT RF POWER
MODULES
M57704/SAU3 UHF 15W £39.20
MS57712/37 SAV7 VHF/FM 25W £39.50
M57713/SAV8B VHF/SSB 15W £39.00
M57716/SAU4 UHF/SSB 15W £39.00
M57716/SAU4 UHF/SSB 15W £49.850
M57719 VHF/PMR 15W £31.20
M57727 VHF/SSB 38W £47.50
M57749/SAU11934/FM 7TW £39.20
Send £1.00 p&p. SAE for full list
All prices inc. VAT
Many ic’s and other types In stock

Equivalent for most devices avallable

RAYCOM LTD
DEPT RE international House,
963 Wolverhampton Road,
Oldbury, W. Midlands
B69 4RL
= 021 544 6767 e

AGRIMOTORS
CENTRE

OPEN 6 DAYS 9-6 LUNCH 1-2pm
EARLY CLOSING THURSDAY 1.00pm
(SUNDAYS BY APPOINTMENT)
SPECIALIST IN 934 MHz
SUPPLIERS OF ALL 27MHz AND 934 MHz EQUIPMENT
AMATEUR ACCESSORIES GATERED FOR
08053 200

AMATEUR TELEVISION

1S TELEVISION YOUR INTEREST? Then you need the
BRITISH AMATEUR TELEVISION CLUE, only £6 per year ~
super magazine. Send SAE to:
‘Grenehurst’, Pinewood Road
High Wycombe, Bucks HP12 4DD

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

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

NEXT ISSUE
ON SALE
10th MAR

e e 1988

plugs and k efc.

Radio&
Elec ronlcs

e communicafions and elecironics mogazine

ETESON ELECTRONICS

158 Lower Green,

Blackpool
Tel: (0253) 888107

This method of advertising is avallable in
multiples of a single 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.

PESENSEENEENENENERNSEEEEEDDD DSy
H RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM

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

i PLEASE RESERVE........... centimetres by.............. columns
i FOR A PERIOD OF 1issue......[] 3issues....[] 6issues....[] 12issues...[]
B COPY enclosed......[] to follow......[]

should be made able to
B PAYMENT ENCLOSED:.... (£ = |Resiteamnioimm,
j CHARGE TO MY ACCOUNT.....| E,'Zg?:'vgsf?é’ T
B COMPANY oo sessessessesse e et e
B ADDRESS ~
: SIGNATURE

. clen] | [ T | [ [ | u
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“Telephone
the advertising
department on:
0277 219876
for details

TURN YOUR SURPLUS

1C's TRANSISTORS etc, into cash, immediate
settlement. We also welcome the opportunity
to quote for complete factory clearance.
CONTACT:
COLES-HARDING & CO
103 South Brink, Wisbech, Cambs
TEL: 09435 584 188/Fax. No. 0945-588844
Est Over 10 years

LUCKY SOUTH COAST DWELLERS

can see the biggest display of
ELECTRONIC COMPONENTS
in the South

FRASER ELECTRONICS
42 ELM GROVE, SOUTHSEA, HANTS

wmm COME AND BROWSE
== BEFORE YOU BUY EN

PROJECT BOXES

Sloping front & bench instrument types. Quality, low
price. SAE or phone for details.

CADDIS SYSTEMS LTD
PO Box 859, Basiidon, Essex 3815 3JE
Tel: 0268 414802

HEATHKIT U.K.

Spares and service centre.
Cedar Electronics, Unit 12, Station
Drive, Bredon, Tewkesbury,
Glos. Tel. 0684 73127

D.P. HOBBS (Norwich) Ltd
13 St Benedicts Stroet, Norwich Tel: 615786

oo Open Mon-Sat 9-5.30
7 Closed Thurs 1.00pm n
Stockists of.
"‘:“ YAESU, FDK, ICOM, JAYBEAM
\-/& Electronic Component Specialists

MARCH 1988

MRZ
COMMUNICATIONS LTD
NEWCASTLE UNDER LYME

DESK DC SUPPLY AND BASE
FOR ICOM PORTABLES

ICOM-BUSINESS-AMATER-MARINE-AIR

YAESU — AMATEUR (i,
UK AND EXPORT W/

FAIcoM °

mmen TEL: (0782) 619658
maas 7 DAY SERVICE

*pssS....

DESIGN SERVICE

Design Development and CAD PCB Design/Art-
work, Analogue and digital design and develop-
ment to production. Microcontroller development
tacilties. 8 bit 6305 one time programmables, 6805
and 6809 NMOS + CMOS, Emulators for 6305 and
6805 microcontrollers for sale

SILOGIC DESIGN LTD
ENTERPRISE HOUSE, 181-189 GARTH ROAD
MORDEN, SURREY, SM4 4BR
Tel: 01-330 2626

*

ALL THE SUPER
BARGAINS ARE
ONTHE
INSIDE-FRONT
COVER OF THIS
MAGAZINE!!

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 SNS.

Selectronic

The UK's leading suppliers of
934MHz personal radio equipment

203 High Street
Canvey Island, Essex,
Tel: 0268 691481
(Open Mon-Sat 9-5.30)

Amateur radio equipment also in stock

Tel: (0460) 73718.

Please mention
Radio & Electronics World
when replying
to any
advertisements

RATES

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

Total

prepayment
rates

6 issues 12 Issues
£88.00 £158.00
£176.00 £316.00

Ad space

single
double

RADIO & ELECTRONICS WORLD COUNTY GUIDE ORDER FORM

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

print your copy here

NUMBER OF INSERTIONS REQUIRED

Single County Guide 3. £47.00..[]

L Jo— £88.00..[] 12..... £158.00..]

Double County Guide 3. £9400..[] 6. £€176.00..] 12.... £316.00..[]

PAYMENT ENCLOSED [Z_]

Cheques should be made payable to Radio &
Electonics World, Overseas payments
International Money Order

standard conditions, available on request.

Conditions — Payment must be sent with order form. No copy changes aliowed. Ads accepted subject to our I

Registered No 2307667 (England)

-

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

SOOENREEE ]
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Radios.
lec mqlvgog ADVERTISING RATES & INFORMATION

The communications and electronics magazine

’

) N i) D series rates for consecutive insertions
depth mm x width mm ad space 1 lssue 3 L1 12 lssues
61x 90 Yepage £91.00 £86.00 £82.00 £73.00
128 x 90 or 61 x 186 Va page £160.00 £150.00 £145.00 £125.00
128 x 186 or 263 x 90 2 page £305.00 £290.00 £275.00 £245.00
263 x 186 1 page £690.00 £560.00 £530.00 £475.00
263 x 394 double page £1140.00 £1070.00 £1020.00 £910.00

colour rates .
co OUR AD RATES exclude cost series rates for consecutive insertions
of separations

depth mm x width mm ad space 1 issue 3 issues 6 issues 12 issues
128 x 186 or 263 x 90 2 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
SPECIAL POSIT|ONS Bleed 10% extra [Bleed area = 307 x 220}
Facing Matter:  15% extra

*Dates affected by public holidays

issue colour & mono proof ad mono no proof and small ad mono artwork onsale thurs
Jangs...... i : A2NOVE7 A 18 Nov 87 ' .20 Nov 87 .10Dec87......
Febgs X .10Dec87............ ? ‘ 16 Dec 87 18 Dec 87 " 14Jangs ..
Mar8s8 ... : ! .14Jan8s ..., .20Jangs.... e .22Jang8 i .11Febg8
Apr88 v, 11 FOD 88 e —— ..17Feb 88 .19Feb 88. 10Mar 88
SERIES RATES It series rate contract is cancelled, the advertiser Printed — web-offset Overseas payments by International Money Order
Series rates also apply when larger or additional will be hable to pay the unearned series discount PAYMENT Commission to approved advertising agencies is
space to that initially booked is taken aiready taken Above rates exclude VAT 10%.
An ad of at least the minimum space must appear All single insertion ads are accepted on a pre-

in consecutive issues to qualify for series rates cory payment basis only, uniess an account is held CONDITIONS

Previous copy will automatically be repeated it no Except tor County Guides copy may be changed Accounts will be openedtor series rate advertisers 10% discount it advertising in both Radio &
turther copy is received monthly. subject to satistactory credit references Electronics World and Amateur Radio. A voucher
A ‘hold ad’ is scceptable for maintaining your No charges for or illustra- Accounts are strictly net and must be settied by copy will be sent to Dtsplay and Colour advertisers
series rate This will be tions (except for colour separations) publication date only.

inserted if no further copy is received For lilustrations just d phot h HWBTH Ads accepted subject to our standard conditions.
Display Ad and Small Ad series rate o lilustrations just send photograph or artwor FOR FURTHER INFORMATION CONTACT available on request

ontt are not int: 9 Colour Ad rates do not include the cost of Aadio & Electronics World. Sovereign House, Brentwood, Essex CM14 4SE

separations (0277) 219878

ADVERTISERS INDEX

Aerial Techniques................... 58 Marlow Marketing..................... 40

Bi-PaK.....ccoccvverecieneniieiiiiennnnn.. 68

British Tel€COM . 23 B_rian Reed ..eevvereerceeeeinennnn 27
JBUI oot eeeieeeseeennns B7 RISCOMP...ciiiiiciiniiinn. 6

SRW Communications............40 Sherwood Data ..........ceeveververenn. 27

_ _ CRSUpplY.cccoeeecreeereeecrciiennennn 40
Display Electronics. ............ 54,55

Dyson Perrin......ccccvieenncnnnnnn. 27
Technical Software.................... 61

ICS Electronics.....ccoeeeeevnnen.en... 40

COM o 3,35 UTIVETSAI SEMi-CONductOrS.... 58

Keytronics .......ccoeeeeveverevernnnn. 200 RWithers..iiiii . 2
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£1 BAKERS DOZEN PACKS

~
—
RS Price per pack is £1.00." Order 12 you
_% may choose another free, Items marked
(sh) are not new but guaranteed OK.

1 - 513 amp ring main junction boxes
2 - 513 amp ring main spur boxes
5 -3 flush electrical switches
7 - 4in flex line switches with neons
8 - 280 watt brass cased elements
9 -2 mains transformers with 6V 1A secondaries
10 - 2 mains transformers with 12V 2A secondaries
11 - 1 extension speaker cabinet for 612" speaker
12 - 5 octal bases for relays or valves
13 - 12 glass reed switches
14 - 4 OCP 70 photo transistors
16 - 4 tape heads, 2 record, 2 erase
17 - 1 ultrasonic transmitter and 1 ditto receiver
18 - 2 15000 mfd computer grade electrolytics
19 - 2 light dependent resistors
20 - 5 different micro switches
21 - 2 mains interference suppressors
22 ~ 2 25 watt crossover units 2 way
23 -1 40 watt 3 way crossover unit
28 -1 6 digit counter mains voltage
30 - 2 Nicad battery chargers
31 - 1 key switch with key
32 - 2 humidity switches
34 - 96 x 1 metre lengths colour-coded connecting
wires
36 - 2 air spaced 2 gang tuning condensors
37 - 2 solid diaelectric 2 gang tuning condensors
38 - 10 compression trimmers
41 - 6 Rocker Switches 10 amp mains SPST
43 - 5 Rocker Switches 10 amp SPDT Centre Off
44 - 4 Rocker Switches 10 amp DPST
45 - 124 hour time switch mains operated (sh)
46 - 1 6 hour clock timeswitch
48 - 2 6V operated reed switch relays
48 - 10 neon valves - make good night lights
50 -2 x 12V DC or 24V AC. 4 CO relays
51~ 1x 12V 2C O very sensitive relay
52 - 112V 4C relay
55 - 1 locking mechanism with 2 days
56 - Miniature Uniselector with circuit for electric
jigsaw
57 - 5 Dolls’ Houses switches
60 - 5 ferrite rods 4" x 5/16” diameter aerials
61 - 4 ferrite slab aerials with L & M wave coils
62 - 4 200 ohm earpieces
63 - 1 Mullard thyristor trigger module
64 - 10 assorted knobs V4 spindles
65 - S different themostats, mainly bi metal
66 - Magnetic brake - stops rotation instantly
67 ~ Low pressure 3 level switch
69 - 2 25 watt pots 8 ohm
70 - 2 25 watt pots 1000 ohm
71 - 4 wire wound pots - 18, 33, 50 and 100 ohm
73 - 4 3 watt wire wound pots 50 ohm
77 - 1 time reminder adjustable 1-60 mins
78 - 5 5 amp stud rectifiers 400V
85 - 1 mains shaded pole motor 34 stack - Va shaft
86 - 25" ali fan blades fit Ya" shaft
87 - 2 3" plastic fan blades fit 4" shaft
88 - Mains motor suitable for above blades
89 - 1 mains motor with gearbox 1 rev per 24 hours
91 - 2 mains motors with gearbox 16 rpm
83 - 4 11 pin moulded bases for relays
94 - 5 B7G valve bases
95 - 4 skirted BYA valve bases
96 - 1 thermostat for fridge
98 - 1 motorised stud switch (sh)
101 - 122 hours delay switch
103 - 1 6v mains power supply unit
104 - 1 4%2 V mains power supply unit
105~ 15 pin flex plug and panel socket
107 - 15" speaker size radio cabinet with handle
109 - 10%" spindle type volume controls
110 - 10 slider type volume controls
112 - 1 heating pad 2000 watts mains
114 - 1 1W amplifier Mullard 1172
115 - 1 Wall mounting thermostat 24v
118 - 1 Teak effect extension 5" speaker cabinet
120 - 2 pcb with 2 amp full wave and 17 other recs
122 - 10 mtrs twin screened flex white pvc outer
132 -2 plastic boxes with windows, idealfor interrupted
beam switch etc
155 - 3 varicap push button tuners with knobs
188 - 1 plastic box. sloping metal front. 16x95mm,
average depth 45mm
241 - 1 car door speaker (v flat) 6'2" 15 ohm made for
Radiomobile
243 - 2 speakers 6" x 4" 15 ohms 5 watt made for
Radiomobile
266 - 2 mains transformers 9V '2A secondary split
primary so OK also for 115V
267 - 1 mains transformers 15V 1A secondary pcb
mounting
330 - 2,6V 0.6Vmains transformer .3a pcb mounting
350 - 40 double poile leaf switches
365 - 1 7uf 660V 50hz metal cased consenser
453 - 453 - 2 2V4 in 60 ohm loudspeakers
454 - 2 2V4 in 8 ohm loudspeakers
453 - 1 mains operated relay with 2 sets c/o contacts
464 - 2 packets resin filler/sealer with cures
465 - 3 5A round 3 pin plugs will fit item 193
466 - 4 7 segment led displays .
470 - 4 pc boards for stripping. lots of valuable parts
480 - : 3A double pole magnetic trip. saves repairing
uses
498 - 4 1000uf 25V axial electrolytic capacitors
504 - 1 Audax PM 8" speaker 15 ohms 5 watt rating
515 - 100 4BA 112" cheesehead plated screws and 100
4BA nuts
541 - 1 pair stereo tape head as in cassette
recorder/players
546 - 1 bridge rectifier 600V international rectifier ref
3SB100
548 - 2 battery operated relays (3-6v) each with 5A c/o
contacts 2 pairs
553 - 2 lithium 3V batteries (everlasting shelf life)

THIS MONTHS SNIP

3'2floppy Disk Drive, made by the Chinon Company
of Japan. Beautifully made and probably the most
compactdevice of its kind as it weighs only 600g and
measures only 104mm wide, 162mm deep and has a
height of only 32mm. other features are high
precision head positioning - a single push loading
and eject - direct drive brushless motor - 500K per
disc - Shugart compatibie interface - standard
connections - interchangeable with most other 312
and 5V4 drives. Brand new with copy of makers
manual. Offered this month at £28.50 post and VAT
included.

CASE - adaptable for 3" or 32" FDD. has room for power
supply components price only £4 includes ¢ircuit of PSU OQur
Ret 4P8.

POWER SUPPLY FOR FDD -5 a0 12

voltage regulated outputs. complete kit of parts will fit into
case 4PB price £8 or with case £11

MULLARD UNILEX AMPLIFIERS

We are probably the only firm in the country with these now 1n
stock. Although only four watts per channel. these give superb
reproduction. We now offer the 4 Mullard modules — 1e Mains
power unit (EP9002) Pre amp module (EP9001) and two
amphfier modules (EP9000) all for £8.00 plus £2 postage For
prices of modules bought separately see TWO POUNDERS.

CAR STARTER/CHARGER KIT

Flat Battery'Don 't worry you will start your car in afew minutes
this unit — 250 watt transformer 20 amp rectifiers case and all
parts with data case £17.80 post £2

MINOMONOAMP - ;cosize 4 x2app)

Fitted volume control and ahole for atone control
shouldyourequire it Theamplifier
hasthree transistors and we estimate
the outputto be 3W rims.
Moretechnical datawill be

included with the amp. Brand new.
perfectcondition, offered at the very
lowprice ot £1.18 sach, or E13 for £12.00,

LIGHT BOX

This when measures appr 15" x 14", The
ught source is the Philips fluorescent 'W' tube Above the light
asheet of fibreglass and through this should be suthcient light
to enable you to follow the circuit on tibreglass PCBs. Price for
the complete kit. that s the box. choke. starter, tube and switch
and fibreglass i1s £8 pius £2 post, order ref 5P69

TANGENTIAL HEATERS

We again have very good stocks of these quiet running instant
heat units They require only a simple case or could easily be
htted into the bottom of a kitchen unit or book case etc At
present we have stocks of 1 2kw 2kw 2 Skwand 3kw. Pricesare
£5 each for the first 3 and £6.98 tor the 3k Add post£1 50 per
heater it not collecting

CONTROL SWITCH enabling full heat halt heat or cold btow
with connection diagram 50p for 2kw. 75p for 3kw

FANS & BLOWERS

5" £8 - £125 post 6" £6 - £150 post

4" x4 Muthin equipment cooling fan 115V £2.00

4" x 4 Muftin equipment cooling fan 230/240V £5.00

9" Extractor or blower 115V supphed with 230 to 115V adaptor
£9.80 - £2 post

All above are ex computers but guaranteed 12 months

10" x3' Tangential Blower. New. Very quie’ - supplied with 230
to 115V adaptor on use two in senes to give .ong blow £2.00 +
£1.50 post or £4.00 - £2.00 post for two.

NEW ITEMS

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

SUPER WATER PUMP - Approx 2hp mains operated originally
intended to operate a£300shower unitat controlled pressure—
but of course suitable for many other water or liquid moving
operations - where a good flow at a constant pressure Is
required — Price £25 each VAT and Post Paid Our Ref 25P2
VERY USEFUL MULTI TESTERS - These have all usual ranges
AC & DC volts - DC MA and OHMS etc but an unusual and very
useful feature 1salow OHMS' range Very useful for checking
dry joints etc They are ex GPO and may have faults but we test
and guarantee the movementto be OK Price£3each Ref 3P30
AGAIN AVAILABLE - 12° mini flourescent tubes — Price £1
each Ref: BD314
ER PACK OF AMPLIFIER CASE - Size approx 10" x8%4 x
474" plated steel — with ample pertforations for cooling Front
panel has on/off switch and EEC mains inlet plug with buiit-in
RF filter — undoubtedly a very fine case which would cost at
least £50 from regular sources. our price 1s £5 each and £3 post
Ref: 5P111
MINIATURE BCD THUMP WHEEL SWITCH - Matt black edge
switch engraved white on black - gold plated, make before
break contats - size approx 25mm high, 8mm wide. 20mm deep
—made by the famous Cherry Company and designed for easy
stacking - Price £1 each. Ref' BD601
m&!‘lﬂ—mmlature. whole size approx 37mm x 13mm 100
uafsd-centre zeroscaled0to —10and 10 to +10. Price £1 each.
Ret BD602
LARGE 2 SPEED MOTOR - 1hp at 2500rpm and Yahp at 200rpm ~
continental make. intended originally to power an industnal
machine—-rcgular price over£60, our Pnice £15plus 15carnage
Ref 15P5
RUBBER FEET - Stick on - ideal for small instruments and
cabinets ~ pack of 56 for £1 Ref: BD603
CLEANING Extra good quality— intended for video and
tape heads - regular price £1 50 per spray can — our Price — 2
cans for£1 Ref BD604
DON'T FREEZE UP! - We have had the strongest winds for over
200 years and who knows we may be in forthe coldestwinter so
f you have not already protected your water pipes you should
dosonow-our heating wire wound arond the pipes will do this.
and will only about 50p per week to run — 1§ metres (minimum
Ienglh to connect to 230/240v mains! Price £5. Our Ref 5P 109
ELECTRIC PAN an unusual fan, more like the one used
by Madame Butterfly, than the conventional type. 1t does not
rotate. The air movement is caused by the two vibrating arms It
18 American made, mains operated, very economical and
causes no interference. So 1t 1s deal for computer and
instrument cooling. Price 1s only £1 each Ref' BD605
LOADED TEST PRODS - heavy duty. made by the
famous Bulgin company. Very good quality. Price tour for £1
Ref: BDS99
CURLY LEAD four core, standard replacement for telephone
handset, extends to nearly two metres, Price £1 each Ref

BELLS - these will work off our standard mains
(hrough a transformer. but to sound exactly like a telephone
they then mustbe fed with 25hz 50v Sowith these bells we give
a circuit for a suitable power supply Price 2 bells for £1. Ret
80600

ULTRA SENSITIVE POCKET MULTIMETER - 4k ohms per voit —
11 ranges - carry one of these and os be aiways ready 1o test
ac/dc volts to 1000 DC milliams and have an ohms range for
circuittesting—will earn its costg in no time. Price only £7. Ret
7P2

BLOW YOUR ROOF OFF 140 watt speaker systems — new type
you must not hide!' They have golden cones and golden
surrounds and look really “Bootiful” 12 Woofer Midrange and
Tweeter and comes with a crossover at a special introductory
price of £49, carnage paid. Two sets for £95 carriage paid! 140w
Woofer only £35 carnage paid

SWITCH MODE P8SU Mains input 2 output plus Sv at 35 amps
plus 12v at 1.5 amps Very compact (62" x 4~ x 2), ideal for
driving 1 or more floppy discs Regular price around £30. Our
price only £10 brand new, Ref: 10P34

Al THERMOSTATS - spindle adjust type suitable for
convector heaters or simitar price 2 for £1. Ref: BD582

9’ MONITOR

Ideal to work with computer or video camera uses Philips
black and white tube ret M24/306W Which tube 1s
1mplosicn and X-Ray radiation protected. VDU 1s brand
new and has a ime base and EHT circuitry Requires only
a 16V dc supply to setitgoing It's made up in a lacquered
metal framework but has open sides so should be cased
The VDU comes complete with circuit diagram and has
been line tested and has our six months guarantee
Offered at a lot tess than some firms are asking for the
tube alone, only £48 plus £5 post

. ) COMPUTERS
Big consignment of computers expected
in mid Jan, various makes and numbers,
write or phone for details

LOW COST OSCILLOSCOPE - ..
convert our 8" monitor into an oscilloscope with switched time
bases to allow very high and very low frequency waveforms to
be observed and measured. Signal amplitudes from as tow as
10mV and as high as 1kV can easily be observed and measured.
ideal for servicing, also for investigating TV. radio and audio
circuits

Kit containing all the parts for the conversion and the power
supply to operate from mains £28 our ret 25P3

TELEPHONE LEAD

3mtrs long terminating one end with new BT, flat plug and the
other end with 4 correctly Coloured coded wires to 1t 1o phone
or apphance Replaces the lead on old phone making it
suitable for new BT socket. Price £1 ref BD552 or 3 for £2 ref
2P164

COMPACT FLOPPY DISC DRIVE EME:101
The EME-101 drives a 3" disc of the new standard which
despite its small size provides a capacity of 500k per disc.
which s equivalent to the 312" and 52" discs. We supply
Operators Manual and other information showing how to
use this with popular computers. BBC. Spectrum.
Amstrad etc. All at a special snip price of £27.80
including post and VAT Data available separately £2
refundable if you purchase the drive

Generates approx 10 imes more IONS than the ETI and
similar circurts Will refresh your home, office. shop
workroom etc. Makes you teel better and work harder-a

OVER 400 GIFTS
YOU CAN CHOOSE FROM

There is a total of over 400 packs in
our Baker's dozen range and you can
become entitled to a free gift with
each dozen packs.
A classified list of these packs and our latest
‘News Letter’ will be enclosed with your goods
and you will automatically receive our next
news letter,

v

mains operated kit case included £11.50 - €3
P&P

Dept RE, 250 PORTLAND ROAD, HOVE
BRIGHTON, SUSSEX BN3 5QT
MAM ORDER TERMS: Cash, PO. or cheque with order,
Orders under £20 add £1 service charge. Monthly
account orders accepted from schools and public
companies. Access & B/card orders accepted. Brighton

(0273) 203500.

NOVEL NIGHT LIGHT - plugs into a 13A socket. Gives out a
surprising aamount of hght. certainly enough to navigate
along passages at night or to keep a nervous chiid happy Very
low consumption. probably not enough to move the meter
Price £1 Ret: BD563

CASE WITH 13A PRONGS - 10 go into 13Asocket nice size and
suitable for plenty ot projects such as car battery trickle
charger. speed controler., ime switch, night light, noise
suppressor. dimmers etc. Price - 2 for £1. Ref: BD565
SPEAKER EXTENSION CABLE - twin 0.7mm conductors so you
can have long runs with minimum Sound loss and for telephone
extensions or burglar alarms, bells. intercoms, etc. 250m cotl
only £3 plus £1 post, Ret: 3P28

ALPHA-NUMERIC KEYBOARD - this keyboard has 73 keys with
[~ ce swi giving long troubte free hife
and no contact bounce. The keys are arranged i1n two grouns.
the main areatield 1S QWERTY array and onthe nghtisa 15 key
number pad. board size 18 approx 13" x 4" — brand new but
offered at only a fraction of its cost namely £3, plus£1 post. Ref.
3P27

TELEPHONE EXTENSIONS - 1t 13 no legal for you to undertake
the wiring of telephone extensions. For this we can supply 4
core telephone cable. 100m coil £8.50. Extension BT sockets
£2.95. Packet of 500 plastic headed staples £2. Dual adaptor for
taking two apphances from one socket £3.95. Leads with BT
plug for changing old phones. 3 for £2

MODULAR —-Panel mounting highestquality and ideal
where extra special front panel appearance 1srequired, can be
Wluminated if required dpdt and latching. Price -2 for £1 Ret
8060

7
WIRE BARGAIN - 500 metres 0.7mm solid copper tinned and
pvc covered Only £3 - £1 post Ret' 3P31-that's well under 1p
per metre and this wire 1s ideal for push on connections
KIT - this kit enables you to make a
switch that will tnigger when a steady beam of infr-ref or
orindary hight 1s broken Main components — relay, photo
transistor resistors and caps etc Circuit diagram but no case
Price £2 Ref 2P15
3-30V VARIABLE VOLTAGE POWER SUPPLY UNIT - with 1
amp DC output Intended for use on the bench for
expenments, students, inventors, service engineers etc This
is probably the most important piece of equipment you can
own (After a multi-range test meter). It gives a variable output
from 3-30volts and has an automatic short circuit and overload
protection which operates at 11 amp approx Other features
are very low npple output. a typical ripple 1s 3mV pk pk 1mV
rms Mounted 1n a metal tronted plastic case, this has a
voltmeter on the front panel in addition to the output control
knob and the output terminals, Price for complete kit with full
instructtons 13 £15 Ref: 15P7
TRA 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 circuit
Price £2. Ref 2P52

rid Radio H




I-PAK BARGAINS

THE UNDISPUTED PACK KING FOR OVER 20 YEARS, we offer you the very best in Electronic Components and Semiconductors that your
money can buy. Look at our lists and prices, they are unbeatable in value and quantity and you always have our “Satisfaction or money back
guarantee”. For 1988 we offer more and more Super Value Packs. All goods advertised in stock at time of going to press.

Please note our new mail order address: BI-PAK, PO BOX 33, ROYSTON, HERTS, SG8 5DF. Telephone orders: 0763-48851.

Pak Qty Description Price
No
VP145 10 Assorted Pots, inc dual and switched types.. £1.00
VP148 30 Presets, horizontal and vertical, mixed values £1.00
VP174 5 DILswitches 1and2wayslide, 6way SPST assorted. .£1.00
VP176 30 Fuses.20mmand 14" glass assorted vaiues £1.00
VP177 1 Pack assorted Hardware, nuts bolts etc £1.00
VP178 5 Assorted Battery Holdersand Clips PP3:9 AA/D.etc €100
VP223A 6 Tag Boards. 18 way paxaline £1.00
VvP225 20 DIN Plugs, plastic 2-8 pin 180° 240° 360° mixed £2.50
VP226 20 DIN chassis skts. metal 2-8 pin 180° 240° 360° mixed £2.50
VP227 18 DIN in-line skts, plastic 2-8 pin 180° 240°,360° mixed £2.50
VP228 10 C15Computer Cassette Tapes. leadless.... .£3.00
VvP232 1 Cassette Head Cleaner/Demagnetizer, in case £200
VP233 1 Revolving Cassette Rack, holds 32, smokey perspex . .£2.50
VP244 1 High Power Piezo Electric Siren. Emits earpiercing warbling
sound Ideal alarm White plastic body with mounting
bracket Power 12vDC 150mA. Output 100db (A) at 1m typ
freq.2.5KHz. Size: 57 x 42x 37mm ......
VP260 1 9" x 6 Eliptical 8 ohms 10W RMS Speaker Freq Res

60-10000 Hz. Gauss 10000. Centre HF cone
vP260A 1 2Va” Transducer Waterproot Speaker. Polyester dlaphragm
Mousture res. 8 ohms 300mW Freq. Res. 20-20000 H.

VP273 10 10K Lin Rotary Potentiometers. shm spindle
VP281 4 Plug-inRelays. Mixed volts, etc
TOOLS
VP95 1 Plastic Vice. small, with suction base .. £1.75
VP97 1 Logic Probe/Tester. supply 4.5v - 18v, DTL 1'TL CMOS £8.50
VP99 1 Uniwversal Tester. with ceramic buzzer. £500
VP103 1 6Pc STANLEY Screwdriver Set. Flatand crosspolnt £3.50
VP139 1 Pick-up Tool, spring loaded £175
VP217 1 Helping Hand .£4.00
VvP218 1 Watchmakers Screwdriver Set 6 Pleces £1.75
VP218 1 Mimature Side Cutters.. £1.55
VP220 1 Miniature Bent-nose Pliers .£1.55
VvP221 1 Mimature Long-nose Phers - £1.55
VP237 1 Unwersal Ni-Cad Battery Charger AA-| HP11- HP2-PP3 _£6.00
VP238 4 AA Ni-Cad Batteries. 1.25v 500mAh C/RmA. £4.00
VP239 2 C?HP11Ni-Cad Batteries Rechargeable £350
VP240 2 D-HP2 Ni-Cad Batteries. Rechargeable 24 00
VP24g 1 25wQuality Low Cost Soldering Iron. 240vAC ...
VP247 1 15w 'Lightweight’ Quality Low Cost Soldenng Iron ZAOVAC
VP248 1 High Suction Desoldermg Pump. Teflon nozzle. Auto E|ecl
heavy duty return spring .£4.00
VP250 1 Long Finger Grip. soldering ald Heavy metal hase Servated
jaws with rev. tweezer action Ideal for holding small
components Fully adjustable ... ... ... £3.00
VP254 1 250g Etchant Granules (Ferric Chlonde) makes 2 pmt —y
VvP255 1 Etching Pen Etchresistant Spare tip Blue = £1.00
VvP258 1 Multicore Solder 5mtotal 10 and 22 SWG - £1.00
VvP259 1 PCB Holder Fully adjustable from 0-320mm wide and to any
angle Complete with iron stand and sponge. Strong metal
. construction with rubber feet Very huigh quality £15
VP286 2 EtchResist PCB Transfer Sheets Asst symbolslllnes El 00
VP405 2 SteelRules 1x4".1x4’ measuringinsandmm..........
VP406 1 Junior Hacksaw &3 blades ~ hobby knite & 2 blades . El 00
VP407 1 10Piece Needle File Set
VP40B 1 4Piece Stainless Steel Tweezer Set.. l:d 00
VP409 1 Set of 4 min low cost Side & End Cutters smpe &

combination Pliers. 5 "insul. handles

Pak Qty Description Price
No
TOOLS
VP410 1 18 Pc Hex Wrench Keys. AF sizes in wallel .£1.50
VP411 1 16 Pc Hex Key Wrench Set SAE and Metric ... .£200
VP412 1 Crimping Pliers, Wire Strippers & Bolt Cutters £100
VP413 2 IC Extraction Tools. jaw width 18 and 2mm £200
VP414 1 EndAction Stripping Pliers Adlustable]aws £100
VP415 1 5 Grip Locking Plhers . 2 ..£300
VP416 1 6 Long Nose Grip Locking Pliers.. .. £3.00
VP417 1 6 Adjustable Wrench. Forged alloy steel. £250
VP418 1 B TinSnips. Hardened steel, spring joint . .£200
VP419 2 Chubby Screwdrivers. CrosspointNo1and2 .£150
VP420 2 Chubby Screwdrivers. Flatblade 4.5 and 6mm. £150
VP421 1 Screwdriver 400mm long, 6mm flatblade........ .£3.00
VP422 1 Screwdriver 400mm long, No 2 crosspoint. .£3.00
VP423 1 Vernier Caliper-Crosshorns. Depth gauge. Vernier Cap.
412°/110mm reading 1/128 . 1/10mm £250
VP424 1 Helping Hand with Magmlne £4 50
VP425 1 7Pc highquality Screwdrive £8.50
VP426 1 7Pchighquality Screwdriver Sef £1250
VP427 1 6Pc Cushion Grip Screwdriver Set £4.00
LEADS
VP300 1 10m Speaker Lead 2 pin DIN Plugto 2 pin DIN Skt. £100
VP301 1 2m Video Lead Coaxial Skt to Coaxial Skt - 2adaptors .£1.20
VP302 1 3m 4 core cable indv. screened 5 pin DIN Plug - pm DIN
Plug
VvP303 1 TV Ext ‘Lead Coax plug to Coax Plug White ... El .00
VP304 1 1.5ma4coreindv screen 5pin DIN Plug —tinned open end ..£1
VP305 1 1.5m cable 5 pin DIN Plug-35mm Jack Plug Pin 1 & 4
connect £1.00
VP306 1 2m TypawmerlCaIculator Lead 3 pin Plug angled European
IEC configuration. 6A 250vAC ... £2.00
VP307 1 60cm Patch Lead. PL259 Plug to PL259 Plug £‘1 00
VP308 1 1.2m Patch Lead. PL259 Plug to PL259 Plug £1.50
VP309 1 1.2m Lead 4 Phono Plugstod4 Phono Plugs . ... ... 1.50
VP310 1 20cm Lead 2 x2pin DIN Plug to Stereo Inline Jack Skt £1 00
VP311 1 2mLead Scart Plug to5 pin DIN Plug & 2BNC Plugs £6 00
VP312 1 12mVideo Lead. BNC Plugto PhonoPlug ... ... £150
VP313 1 3m Headphone Lead 3.5mm Jack Plug to 3.5mmJack Skt €1
VP314 1 2m Coax Lead BNC Plug to BNC Plug 750hms ... £3.00
VP315 1 2m Coax Lead BNC Plug to UHF Plug 750hms. £300
TELEPHONE ACCESSORIES
VvP316 1 5m Telephone Ext Lead. Plug to Socket. .£4.50
VP317 1 10m Telephone Ext Lead.Plugto Socket 2 ..£6.00
VP318 1 3mLineJack Cord BT 4wayPlugto4 Spade Terminals ..El 75
VP319 1 Double Adaptor. One IDC plug.2 socket .£3.50
VP320 1 IDC Telephone Plugdway . . ... 80 50p
VP321 1 Telephone Master Skt Surface Box. Screw termmals .. £3.50
VvP322 1 Telephone Slave Socket Surface Box. Screw terminals . £2.25

Pak  Qty Description Price | Pak  Qty Description Price
No No
RESISTORS musmons
VP1 300 Assorted Resistors, mixed values and types £100 | VP172 SM1502 PNP T0-39 Sil Transistors 100v 100mA Hfe100-  £1
VP2 300 Carbon Resistors. V4 12 watt preformed mixed £100 § VP200 30 0C71 type germanium AF Transsstors uncoded £100
VP4 200 !2-1wattResistors, mixed values and types €100 | VP201 25 0C45germanium RF Transistors €100
VP16 50 Wirewound. Resistors, mixed watt values €100 § VP261 4 Programmable Unjunction Transistors MEU22 £100
VP130 50 Precision Resistors. 1% tolerance £100 | VP270 10 FET s UHF VHF Amplifiers switching & choppers dala £1
VP180 100 1and 2watt Resistors assorted values 100 | VP271 10 FET s general purpose like 2N3819-2N5457 data 100
VP287 100 Close tolerance Resistors. 05-2% 10-910ohms mixed £150 | VP272 10 MOS-FET s Signetics SD304 SZI 00
vP288 100 Close tolerance Resistors 05-2%, 1K-820K mixed €150 J VF180 12 ZTX300NPN Silicon Transistors £100
vP289 Metal oxide high stab. Resistors 4w 2% mixed values £150 | VP290 15 MPSA06 Sil Transistors NPN B0v 500mA HFES0- T092. . £1
CAPAcn’ORs VP428 10 AC128K PNP Germanium Transistor 1A 32v .£100
VPS5 200 Assorted Capacitors. all types €100 | VP429 10 AC176K NPN Germanium Transistors 1A 32v £100
VP6 200 Ceramic Capacitors, all types. £100 § VP430 4 2N3055Sil Power Transistors full spec £2 00
VP9 100 Assorted Polyester/Polystyrene Capacitors £100 | vP431 25 PNPSil Transistors T0-39 Iike 2N2905A £100
VP10 60 C2B0Capacitors metal foil mixed values €100 JLC.8
VP11 50 Electrolytics all sorts £100 | VP40 40 TTLIC Sall new gates - Flip Flop - MSI data £4 00
VP12 40 Electrolytics 47mf-150mf mixed volts £100 | VPS4 20 Assorted | C DIL Sockets 8-40pin £2 50
VP13 30 Electrolytics, 150mt-1000mf, mixed volts £100 | VP59 20 Assorted | Cslinear etc.all coded £2 00
VP14 50 Silver Mica Caps mixed values £100 | VP209 12 74LS00 £2 00
VP15 25 01/250vMin Layer Metal Caps £100 | VP210 12 74LS74. . £2 00
VP180 25 Tantalum Bead Caps, assorted values €100 | VP211 10 CD4001B £2.00
VP182 4 1000uf 50v Electrolytics €100 | vP212 10 CD4011B £2 00
VP192 30 Min Electrolytics. mixed values 47mf-1000mf 6. 16v €100 | vP214 10 CD4069B £2 00
VP193 6 SubMin Electrolytics 2 x 1000/2200/3300mf 10/16v €100 J VP215 10 741P8pin £200
OPT! VP216 10 555Timers8pin £2 00
VP24 10 125" clearlensshowing Red LED's €100 | VP223 50 Asst 74 TTL ICs ALL GATES new & coded our mix
VP25 10 Mixed shape and colour LED's £100 7400-7: . £6
VP26 15 Small.125" Red LED's £100 | VP224 100 Asst 74 TTL ICs ALL GATES new & coded our mix
VP27 15 Large.2 RedLED's. .. . £100 7400-7453 £1000
VP28 10 Rectangular 2 Red LED's £100 | VP282 1 Prog SoundGen Chip AY-3-8912 .£3.00
VP57 25 Opto Special Pack Assorted supervalue £300 § VP291 1 ZBOACPU Microprocessor 40 pin DIL £2 00
VP130 6 RED7Seg.CC 14mm x 7 5Smm RDP FND353 LED O splay £2 | vP292 1 ZBOAP10Parallel Interface Controller 40 pin DIL £200
VP131 4 GREEN7 Seg CA 6 LDP XAN6520 LED Display £200 | VP293 1 ZBOACTC Counter Timer Circuit 28 pin DIL £200
VP134 6 REDOverflow 6" 3xCA3x CC6630/50 LED Display €200 § VP294 1 2732D 32K Eprom £300
VP133 5 GREEN Overflow 6 CAXAN6530LED Display 200 | VP295 1 6821P Peripheral Interface Adaptor (PIA) €150
VP138 20 Assorted LED Dispiays Our mix, with data €500 | VP296 6 LM324 14 pin DIL Quad Op-Amp £2.00
VP147 1 Pair Opto Coupled Modules. €060 | vP297 5 CA3130E MOS-FET I/P, CMOS O‘P Op-Amp £2.00
VP19 4 LD707RLED Displays, CA €100 | vP298 3 MC1310P Stereo Decoder. 14 pin DIL £2 00
VP203 15 Triangularshape LED s.mixed colours. 100 | VP299 3 CA3085Pos Volt. Regulator, 1.7v - 46v 8 pin TOS £200
VP204 10 Large Green LED's, 5mm £100 | VP400 1 27128 128K Eprom £2 50
VP205 10 Small Green LED's, 3mm £100 | VP401 2 LM317T Adjst Voitage Regulator 15A £100
VP206 10 Large Yellow LED s.5mm €100 § VP402 1 21144K Static Ram £2 00
VP207 10 Small Yellow LED s, 3mm £100 J VP403 1 TA7204 Audio Amp I C 4 2w 13v 2-4ohms £100
VP208 10 Large LED's clear showing Red. 2" €100 | VP404 1 TBA461 Audio Power Amp 4 5w £150
VP241 2 ORP12 Light Dependant Resistor ... . €150 | VP432 8 CDA4016B £2.00
VP242 3 Tr-colour LED's, 5mmdia 5mA2v R.G.Y. €100 | VP433 6 CD40178B £200
VP243 3 Tri-colour LED's, Rectangular 5mm R G.Y €100 | VP434 10 CD4024B £2.00
VP266 10 OrangeLED s.5mm large... £100 | VP435 10 CD4028B £2 00
VP267 8 Stackable LED's Rectangular, mixed R G €100 | VP7413 4 7413 Dual Nand Schmitt Trigger 4-input £100
VP268 15 LED Panel Mounting Clips, metal and plastlc 3-5mm €100 | VP7440 4 7440 Dual 4-input Positive-Nand Buffer .£100
VP269 2 RedFlashing LED’s, 5mm.. . £100 | VP7470 4 7470 And-gated Positive-edge-triggered Flip-Flop with
VP284 2 Opto-lsolator IL74-4N27. single £100 preset £100
VP285 1 Dual Opton-Isolator ILD74 €100 | VP7480 4 7480 Gated full Adder b=s .£1.00
VP7481 4 748116-bit Random Access memories £100
VP7490 4 7490 Decade Counter £1.00
Pak Qty Description Price | VP7491 4 74918-Bit Shift Register. o £100
No
DIODES & Pak  Qty Description Price
VP23 30 Assorted volt Zeners50mw-2w £1.00 | No
VP30 10 Assorted ;olt Zeners 10w, coded £100 LC.§
P31 1 A i -400v, coded ... b
I e e s 100 | vPras2 ¢ 7492D1de by 12Counter. 2100
VP33 100 Sil. Diodes like IN4148. . £100 | VP7493 4 7493 4-bit Binary Counter €100
VP34 200 Sil Diodes like OA200/BAX13-16 40v 200mA €100 | YP7494 4 7494 4-bit Shift Register .. £100
VP35 50 1A IN4000 Diodes, all good, uncoded, 50v min £100 | YP7495 4 7495 4-bit Shift Register £100
VP49 30 Assorted Sil. Rectifiers 1A-10A, mixed volts......... £100 | VP74111 4 74111 Dual J-K Master Slave Flip-Flop £100
VP141 40 IN4002 Sil. Rectifiers. 1A 100v preformed pitch. €100 | VP74141 4 74141BCD - Decimal Decoder,Driver £100
VP142 4 40A Power Rectitiers, siicon T048 300 PIV £100 | VP74151 4 741511 0f8 Data Selectors/Multiplexers £1.00
VP143 5 BY187 12KV Sil Diodes, in carriers, 25MA . £100 | YP74153 4 74153Dual J-K master slave flip-flop £200
VP184 3 4A400v Triacs, plastic... B c100 | VP74164 4 74164 8-bit Parallel Output Sertal Shift Registers £1.00
VP187 10 SCR s800MA, 200v. 2N5064 plastic, T092 ... €100 | VP74167 4 74167 Synchronous Decade Rate Multipliers 100
VP194 50 0A91point contact germanium Diodes, uncoded. £1.00 | YP74174 4 74174 Hex D type Flip-Flops. . £100
VP195 50 OA47 gold bonded germanium Diodes, uncoded £1.00 VP74181 4 74181 Arithmetic Logic Units/Function Generators .£100
VP196 50 0A70-79detector gefmanium Diodes .......... £1.00 VP74193 4 74193 Synchronous Up'Down Clock Counters Blnary
VP197 50 0A90type germanium Diodes, uncoded ¢1.00 | VP74279 4 clear ..
VP198 40 BA248Si. Diodes, 350v 2A, fast recove £1.00 74279Quad S-RLatches . . . a0
VP222 20 3A Stud Rectifiers, 50-400v assorted. ¢1.00 | BPX6 1 TTL Data Book 74 Series. incl LS. Complete with Pin out
VP274 12 SCR's (Thyristors) 1A 100-400v T0-39. £1.00 diagrams. 7400-74670. TT1 exchange guide Function
VP275 3 5A400v SCR's, T0220, TIC106D . .. £1.00 ‘sleAl%ctlon guide and explanation of function tables E“NO%
P ool VAP
xpg? i ?S:cz ;l:rv;:ad'go:ygg_:g LGRD “0ov... g 88 BPXS 1 1C555 PROJECTS BOOK {timer) 167 pages Over 50 project
VP278 4 6Amp 1000 plastic Slllcon Rectifiers £1.00 circuits to build and other information on IC555 Timers
VP283 5 Diac BR100, triac trigger........ ... £1.00 Plus FREE with our compliments 3 x IC 555 Timer worth 80p
TRANSIST: Special offer price just £2.95 ‘NOVAT
VP38 100 Sil. Transistors NPN plastic, coded, with data... €300 | BPXe 1 INTERNATIONAL TRANSISTOR E S GUIDE.
VP39 100 Sil. Transistors, PNP plastic, coded, with data ... £3.00 Babani Publishing s latest edition BP85, plus FREE with our
VP47 10 Sil. Power Transistors, similar 2N3055 uncoded.. .£1.00 compliments 10 popular s"‘°°" Tranststors worth £1.00
VP48 5 :airs NPN/PNP piastic Power Transistors 4A, data £100 Special offer price just € ‘NO VAT
VP50 60 NPN Sil. Switching Transistors, T0-18 and T0-92. £1.00
VP51 60 PNP Sil. SwltchmggTransnstors T0-18 and T0-92 £1.00 VP17 50 Metres PVC single strand Wire, mixed colours £1.00
VPBO 100 All sorts Transistors, NPN/PNP .. c100 j VP18 30 Metres PVC multi strand Wire, mixed colours £100
VP150 20 BC183B Sil. Transistors, NPN 30v 200mA Hfe240~ T092 €100 VP19 40 Metres PVC single-Multi strand Wire, mixed colours  £100
VP151 25 BGI71BSil Transistors, NPN 45v 100mA Hte240+ T092 £100 | VP22 200 Sq.Inches total Copper Clad Board 100
VP152 15 TIS90SH. Transistors, NPN 40v400mA Hte100~ Tog2  £100 | P23 10 40mm Teack Slider Pots 100K Lin - £100
VP153 15 TIS9) Sil. Transistors. PNP 40v 400mA Hie100+ T092... €100 | VP42 10 Black Heatsinks, fit T03 and T0220 of drilled £1,00
VP154 15 MPSAS6 Sil Transistors. PNP 80v800mA Hfes0+ T092 . £1.00 | VP43 4 Power-fin Heatsinks 2x 103 2x T £100
VP155 20 BF595 Sil. Transistors, NPN eqvt BF 184 H F. T092 g1.00 | VP44 15 Assorted Heatsinks ToRIS 161220 21100
VP156 20 BF495Sil Transistors, NPN eqvt BF173 H.F. T092 £100 | VP56 100 Semiconductors from around the world mixed £4 00
VP157 15 ZTX500series Sil. Transistors, PNP plastic.......... €100 | VP82 1 Electronic Buzzer 3v 25MA £0 95
VP158 15 ZTX107 Sil. Transistars, NPN eqvt BC107 plastic g100 | VP83 1 Electronic Buzzer &v 25MA £095
VP1sg 15 ZTX108 Sil Transistors, NPN eqvt BC108 plastic. 1,00 [ VP84 1 Electronic Buzzer 9v. 25MA. £095
VP161 25 BC183L Sil. Transistors, NPN 30v 200mA £100 | VP85 1 Electronic Buzzer 12v 25MA £095
VP162 5 SJE5451Sil. Power Transistors, NPNBOvdA Hie20+.  £1.00 | VP86 1 TECASBOTY Components Pack semiconductors caps
VP163 2 NPN/PNP pairs Sil. Power Transistors, ltke SJE5451... .€1.00 wire etc..... 800
VP164 4 2N6289Sil. Power Transistors, NPN 40v 40w 7A Hie3o- £1.00 | VP87 1 Telephone Pick up Coil with3.5mm jack plug 25
VP165 6 BFT33NPN Sl. Transistors, 80v 5A Hfe50-200T039. ... . £1.00 | VP88 1 Pillow Speaker with 3.5mm jack plug. 145
VP166 5 BFT34NPN Sil. Transistors, 100v 5A Hfe50-200T039...... £100 | YP107 1 PiezoBuzzer. mimature 12v. 1125
VP167 1 BUY6IC NPN Transistors, T03 VCB 500,10A,100w Hfet5~ €1 | VP108 1 PiezoBuzzer mimature 240v 428
VP168 10 BCA78eqvt BCY71PNP Sil. Transistors TO18 .. £1.00 [ VP13 1 CoaxAntennaSwitch,2way £450
VP169 10 BXS21eavt BC394 NPN Sil Transistors, 80v SOmA T018. £1.00 | VP114 1 Coax Antenna Switch, Sway . £475
VP170 10 Assorted Power Transistors, NPN/PNP coded and data.£1 00 xs“g : ﬁ;gwh::ssss:'::f:'r/\?:g%\e’isgdcaﬂv g %
N | 5
VP171 10 BF355 NPN T0-39 Sil. Transistors, eqvt BF258 225v 100mA _.£1 VP12 1 Precision Morse Key, fully adjustable €185
VP144 4 100K Lin mutti turn Pots, ideal vari. cap tuning £100
MINIATURE CARBON FILM RESISTORS V4 8 12 WATT 5%
Resistance values from 1ohm - 10meg ohms. VOLTAGE REGULATORS
Available in lots of 100 pieces per value Pos. 1 amp 7805-12-15-18-24 35p each
To order s‘tate R100 Va watt or R200 V2 wan plus resistance required. eg | Neg. 1 amp 7905-12-15-18-24 . 40p each
R100 1K="Y4 watt 1K Pos 100mA 78L05-12-15-18-24 28p each
BI-PAK price per 100 pieces R100 £1.00 per pack. R200 £1.30 per pack Neg. 100mA 79L05-12-15-18-24. .30p each

Send your orders to Dept RE BI-PAK PO BOX 33 ROYSTON HERTS

TERMS CASH WITH ORDER SAME DAY DESPATCH ACCESS
BARCLAYCARD ALSO ACCEPTED TEL 076348851 GIRO 388 708§
ADD 15% VAT AND £* 5¢ PER ORDER POSTAGE AND PACKING

VPS30 REGULATED VARIABLE STABILSED POWER SUPPLY MODULE
This versatile regulated vanable stabtlised power supply with short
circuit protection and current hmiting 1s a must for all electronics
enthusiasts It incorporates adjustable voltage from 2v - 30v with a
current limiting range of 0-2A AC input max. 25v. Dimension
110x75x25mm. Price each £8.50

Use your credit card Ring us on 0763-4885* NOW
and get your order even faster Goods normaily
sent 2nd Class Ma

Remember you must add VAT at 15% to your order
Tota Postage add £150 per Tota' Order



