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No. 1 LIST BAKERS DOZEN PACKS 
All packs are El each, if you order 12 then you are 
entided to another free. Please state which one you 
want. Note the figure on the extreme left of the pack 
ref number and the next figure is the quantity of items 
in the pack, finally a short description. 

892 5 13A spurs provide a fused outlet to a ring main 
where devices such as a clock must not be 
switched off. 

1307 4 In flex switches with neon on/off lights, saves 
leaving things switched on. 

809 2 6V IA mains transformers upright mounting with 
fixed clamps. 

Boll 1 61/2 in speaker cabinet ideal for extensions, takes 
our speaker. Ref 130137. 

BD13 12 30 watt reed switches, it's surprising what you can 
make with these -burglar alarms, secret switches, 
relay. etc., etc 

8022 2 25 wan loudspeaker two unit crossovers. 
13029 1 B.O.A.C. stereo unit is wonderful value. 
8030 2 Nicad constant current chargers adapt to charge 

almost any nicad battery. 
8032 2 Humidity switches, as the air becomes damper the 

membrane stretches and operates a microswitch. 
B1334 48 2 meter length of connecting wire all colour coded. 
8042 5 13A rocker switch three tags so on/off, or change 

over with centre off. 
8045 1 24hr time switch, ex-Electricity Board, automati-

cally adjust for lengthening and shortening day. 
original cost £40 each. 

13049 10 Neon valves, with series resistor, these make good 
night lights 

8056 1 Mini uniselector, one use is for an electric jigsaw 
puzzle, we give circuit diagram for this. One pulse 
into motor, moves switch through one pole 

13059 2 Flat solenoids -- you could make your multi-tester 
read AC amps with this. 

BD67 1 Suck or blow operated pressure switch, or it can 
be operated by any low pressure variation such as 
water level in water tanks. 

8091 1 Mains operated motors with gearbox. Final speed 
16 rpm, 2 wan rateo. 

ElD103A 1 6V 750mA power supply. nicely cased with mains 
input and 6V output leads 

E10120 2 Stripper boards, each contains a 400V 2A bridge 
rectifier and 14 other diodes and rectifiers as well 
as dozens of condensers, etc. 

80122 10m Twin screened flex with white pvc cover. 
BD128 10 Very fine drills for pcb boards etc. Normal cost 

about 80p each. 
80132 2 Plastic boxes approx 3in cube with square hole 

through top so ideal for interrupted beam switch. 
80134 10 Motors for model aeroplanes, spin to start so needs 

no switch. 
80139 6 Microphone inserts-- magnetic 400 ohm also act 

as speakers. 
BD148 4 Reed relay kits, you get 16 reed switches and 4 coil 

sets with notes on making c/o relays and other 
gadgets. 

E10149 6 Safety cover for 13A sockets - prevent those inqui-
sitive little fingers getting nasty shocks. 

130180 6 Neon indicators in panel mounting holders with 
lens. 

80193 6 5 amp 3 pin flush mounting sockets make a low 
cost disco panel. 

80196 1 in flex simmerstat - keeps your soldering iron etc. 
always at the ready. 

BD199 1 Mains solenoid, very powerful, has 1 in pull or could 
push if modified. 

BD201 8 Keyboard switches -- made for computers but have 
many other applications. 

80210 4 Transistors type 2N3055, probably the most useful 
power transistor. 

80211 1 Electric clock, mains operated, put this in a box and 
you need never be late. 

80221 5 12V alarms, make a noise about as loud as a car 
horn. Slightly soiled but OK. 

80242 2 6M x 4M speakers, 4 ohm made from Radiomobile 
so very good quality. 

80252 1 Panostat, controls output of boiling ring from sim-
mer up boil. 

80259 50 Leads with push-on 1/4 in tags- a must for hook-
ups- mains connections etc. 

80763 2 Oblong push switches for bell or chimes, these can 
mains up to 5 amps so could be fnot switch if fitted 
into pattress. 

80268 1 Mini 1 watt amp for record player. Will also change 
speed of record player motor. 

80283 3 Mild steel boxes approx 3M x 3M x 1 in deep-stan-
dard electrical. 

80293 50 Mixed silicon diodes. 

BD305 1 Tubular dynamic mic with optional table rest. 
Most other packs still available and you can choose any as your 
free one 

VERY POWERFUL 12 VOLT MOTORS-1/3rd HORSEPOWER 
Made to drive the Sinclair C5 electric car but adaptable to 
power a go-kart, a mower, a rail car, model railway, etc. 
Brand new. Price f15.00 plus f2.00 postage. Our ref. 158. 

OVER 400 GIFTS 
YOU CAN CHOOSE FROM 
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- ATARI 65XE COMPUTER At 64K 
this is most powerful and suite-_ , 
ble for home and business. 
Brand new, complete with PSU, 
TV lead, owner's manual and six 
games. Can be yours for only 
£45 plus f3 insured delivery. 

DATA RECORDERS ACORN for Acorn Electron, etc., reference number 
ALF03, with TV lead, manual and PSU Brand new. Price £10 plus f 1. 50 
post. Order ref 10P44 
ATARI XC12 for all their home computers. With leads and handbook. 
Brand new. Price £10 plus £2 post. Order ref 10P53. 

JOYSTICK FOR ATARI OR COMMODORE for all Atari and Commodore 
64 and Vic20. New. Price £5 Order ref 5P126. 

EXTRA SPECIAL OFFER We will supply the Atari 65XE, data recorder 
XC12, joystick and six games for £57.50 plus fa insured delivery. 

SUB-MIN TOGGLE WHICH Body size 8inm x 4mm x 7mrn SBDT wrth 
chrome dolly fixing nuts 4 for fl. Order Ref. B0649. 

VENNER TIME SNITCH. Mains operated with 20 amp switch, one on 
and off per 24 hrs repeats daily automatically correcting for the 
lengthening or shortening day. An expensive time switch but you can 
have it for only C795 without case, metal case-f 2.95, adaptor kit tc 
convert this into a normal 24hr. time switch but with the added advan-
tage of up to 12 on offs per 24hrs. This makes an ideal controller for the 
immersion heater Price of the adaptor kit is £2.30 

SOUND TO UGHT UNIT. Complete kit of parts for a three channel 
sound to light unit controlling over 2000 watts of lighting. Use this at 
home if you wish but it is plenty rugged enough for disco work. The unit 
is housed in an attractive two-tone metal case and has controls for each 
channel, and a master on off. The audio input and output are by Vain. 
sockets and three panel mounting fuse holders provide thyristor pro-
tection. A four pin plug and socket facilitate ease of connecting lamps. 
Special price is £1495 in kit form 

RE-CHARGEABLE NICADS 'D' SIZE 
These are tagged fnr easy joining together but tags, being spot 
welded, are easy to remove. Virtually unused, tested and guaranteed. 
E2.00 ref 2P141 or 6 wired together for EIO 00 ref 10P47 

RECORD PLAYER DECK BAS, 12volt operated, belt driven with an Ilin 
turntable, stereo cartridge. It will play 7in-10in or 12M individually at 
either 45rpm or 33rmp. Fined speed selector and pick-up cueing lever. 
Price £2 plus f 3 postage. Order ref 12P4. 

2.5kw TANGENTIAL BLOW HEATER has an approximate width of 3in. 
(plus motor), elements made up of two 1.2kw sections so with switch 
available you can have 2.5kw, 1.2kw or cold blow. Overheat cutout 
eliminates fire risk should fan stop or air flow be impeded. Fan blades 
are metal. Price £5 plus £2.50 post. Our ref 5P62. Switch 50p. 

ALBA TWIN CASSETTE RECORDER AND PLAYER WM1 STEREO 
RADIO This is a mains battery portable made to sell, we understand, at 
about f 50 but the ones we have are line rejects. They are brand new still 
in the manufacturers' boxes but have a slight defect associated with the 
cassette section. The radio and amplifier section, both mono and 
stereo, is perfectly OK. If you are handy at mending things then this 
should be for you. Price £20 or two for £38 plus £3 insured post, either 
package. Our ref 20P7 or 2 e 20P7 

LASER TUBE 
Made by Philips Electrical New and unused. This is helium-
neon and has a typical power rating of 1.6mW. It emits ran-
dom polarised light and is completely safe provided you do 
not look directly into the beam when eye damage could 
result DON'T MISS THIS SPECIAL BARGAIN! Price £29.95 
plus f3 insured delivery 

POWER SUPPLY FOR PHIUPS LASER is now available in kit form, 
Price £15 plus £2 postage, or made-up ready-to-use at £20 plus 
£2.50 postage Our ref 13P1 for the kit and 18P1 for the made-up 
version. 

PAPST AXIAL FAN-MANUFACTURERS REF NO. TYP45110N. 
This is mains operated. 15 wan rating andina metal frame with metal 
blades so OK in high temperatures. Body size approx. 43A" square x 
191i" thick. £6.00 each, plus fl 00 postage. Our ref 6P6. 
VERY POWERFUL MAGNETS Although only less than 1" long and not 
much thicker than a pencil these are very difficult to pull apart. Could 
be used to operate embedded reed switches, etc. Price 50p each, 2 fer 
f1 ea Ref 80642 
mom-  wit ORGAN MASTER is a three octave r• • ”Atrwrirax-ii. „. 

, musical keyboard. It is beautifully 
j :41 made, has gold plated contacts and is 

complete with ribbon cable and edge 
connector. Brand new, only £12 plus 
f 3 postage. Order ref. 12P5. 

MUSIC FROM YOUR SPECTRUM 121 We offer the Organ Master three 
octave keyboard, complete with leads and the interface which plugs 
into your 128. You can then compose, play, record, store, etc., your 
own music. Price £19 plus £3 spécial packing and pos4age. Order ref. 
19P1 

20A DOUBLE POLE RELAY WITH 12V COIL complete with mounting 
brackets made by the Japanese Omron Company. Price £2 each. Our 
Ref. 2P173A 
TORROIDAL MAINS TRANSFORMER wnh twin outputs 6.3V 2A and 
I 2V 600mA, so ideal for FDO power supply. Price f5. Our Ref 5P122. 
DOUBLE MICRO CASSETTE DECK made by the Japanese ABS com-
pany. This takes two micro cassettes and is complete with motors 
solenoids to select the deck to use and record and playback heads 
Price E10. Our Ref 10P49. 
QUICK FIX MAINS CONNECTOR A must for your workshop. Saves 
putting on plugs as you just push the wires under the spring clips. 
Automatically off when lid is up. Price £7.50. Our Ref. Mil. 
CT HANDSET with curly lead terminating with flat BT plug. Colour 
cream. Price £5. Our Ref. 5P123. 

J & N BULL ELECTRICAL 
Dept REM 250 PORTLAND ROAD, HOVE 

BRIGHTON, SUSSEX BN3 501 
MAIL ORDER TERMS: Cash. PO or cheque with order Orders under 
£20 add £1.50 service charge. Monthly account orders accepted from 
schools and public companies. Access and 8/card orders accepted 
Bellew 1112731 7306111 et 21351111 

POPULAR ITEMS 
Some of the many items described in our current list 

which you will receive if you request it 

eibia MO CHINON 80 track 500k. Shugart compatible interface Stan 
dard connections, interchangeable with most other 3fitin and 51Arr 
drives. Brand new. £8.50 plus £3, insured post. 

CASE NOW AVAILABLE FOR THE CHINON F353 This is the 80 track. 
single sided one which we have been selling at £28.50. The case is 
sheet metal, finished in hammer-beige with ample ventilation and rub. 
ber feet. Overall size 41/4in x lin x 119in approx. Designed to take the 
ribbon cable and 3 core power lead. Price Ell Our ref 8P21 

ba RID HITACHI MIMS» Shugart complitible interface 500k on 
31e disc Recommended for many Amstrads but interchangeable with 
most drives £39.50 plus £3 insured post. 

MO CASE ANO POWEil SUPPLY KR for the 3in or 31/11n. £1 TOO Ref 
I IP2 for the Chinon. 11P3 for the Hitachi 

No MONITOR made for ICI_ uses Phillips black and white tube. Brand 
new and complete but uncased £16.00 plus f5.00 post. 

ACORN COMPUTER DATA RECORDER REF ALF03 Made for the Elec-
tron or BBC computers but suitable for most others. Complete wqh 
mains adaptor, leads and handbook. £000 Ref 10P44. 

POWBFUL IONISER Uses mains transformer. Generates approx. 10 
Ornes more ions than the normal diode/cap ladder circuits Complete 
kit £11.50 plus f200 post. 

FREE POWER! Can be yours if you use our solar cells sturdily made 
modules with new system bubble magnifiers to concentrate the light 
and so eliminate the need for actual sunshine- they work just as well 
in bright light. Voltage input is A5- you join in series to get desired 
voltage - and in parallel for more amps. Module A gives 100mA, Price 
fl. Our ref 80631 Modale C gives 400mA, Price £2, Our ref. 2PI99 
Modulo D gives 700mA, Price f3, Our ref. 3P42 

SOLAR POWERED NI-CAD CHARGER 4 Ni-Cad batteries AA (HP71 
charged in eight hours or two in only 4 hours It is a complete, boxed 
ready to use unit. Price £6. Our ref. 6P3 

SW 20A TRANSFORMER 'C' Core construction so quite easy to adapt 
for other outputs tapped rums input. Only £25 but very heavy so 
please add f5 if not collecting. Order Ref. 25P4 

SWITCH AC LOADS WITH YOUR COMPUTER This is easy and reliable 
if you use our solid state relay This has no moving parts, has high 
input resistance and acts as a noise barrier and provides 4kW isolation 
between logic terminals. The turn-on voltage is not critical, anything 
between 3 and 30V, internal resistance is about 1K ohm AC loads up to 
10A can be switched Price is £2 each. Ref. 2P183 

METAL PROJECT BOX Ideal size for battery charger, power supply 
etc., sprayed grey, size 8M x 41/4in x 4in high, ends are louvred for ven 
tilation other sides are flat and undri lied. Price f2. Order ref. 2P191 

BIG SMOOTHING CAPACITOR. Sprague powerlytic 39,000uF at 50V E3. 
Our ref 3P41 

4-CONE FLEX CABLE. Cores separately insulated and grey PVC covered 
overall Each copper core size 7/0 2mm. Ideal for long telephone runs 
or similar applications even at rums voltage 20 metres f: 2 . Our 
ref 2P196 or 100 metres coil Ell Order ref 8P19 

SCORE FLEX CABLE Description same as the 4-core above Price 15 
metres for £2 OW ref 2PI97 or 100 metres El. Our ref. 9P1 

TWIN GANG TUNING CAPACITOR. Each section is .0005uF with trim 
mers and good length 1/4 15 spindle Old but unuse3d and in very good 
condition fi each. Our ref BD630 

13A PLUGS Pins sleeved for extra safety, parcel of 5 for E2 Order ref 
2P185 

13.4 ADAPTERS Takes 2 I3A plugs, packet of 3 for E2 Order ref 2PI87 
20V-0-20V Mains transformers 219 amp 1100 watt) loading, tapped 
primary 200 245 upright mountings E4 Order ref 4P24 

BURGLAR ALARM BELL 6" gong OK for outside use it protected from 
rain 12V battery operated Price f8 Ref 13P2 

24 HOUR TIME SWITCH I6A changeover contacts, up ro 6 on/offs per 
day. Nicely cased. rntebnded for wall mounting Price E8 Ref. 8P6 

CAPACITOR BARGAIN axial ended, 4700µF at 25V Jap made, nor 
mally 50p each, you get 4 for El Our ref. 613 

PIEZO ELECTRIC FAN An unusual fan, more like the one used by 
Madame Butterfly than the conventional type, it does not rotate. The 
air movement is caused by two vibrating arms. It is American made. 
mains operated, very economical and causes no interference, so is 
ideal for computer and instrument cooling. Price is only ft each Ret 
B0598 

SPRING LOADED PEST PRODS Heavy duty, made by the famous 
Bulgin company very good quality Price 4 for El Ref. 80597 

AMC P.S.U. Switch mode type. Input set for 230V Output 35 
amps at • 5V, 1.5 amps at • I 2V, and 3 amps at + 5V Should be OK for 
floppy disc drives Regular price £30 Our price only f10 Ref. 10134 
Brand new and unused 

APPUANCE THERMOSTATS Spindle adiust type sortable tor convec 
tor heaters or similar Price 2 for ET Ref. 80502 

3-CORE FLEX BARGAIN No. 1 - Core size 5mm so ideal for long noten 
sien leads carrying up to 5 amps or short leads up to 10 amps. 15rtini 
for f2 . ref. 2P189. 

3-CORE FLEX BARGAIN No. 2 Core size 1.25mm so suitable for long 
extension leads carrying up to 13 amps, or short leads up to 25A. 10m 
for E2" Ref 2P190 

ALPHA-NUMERIC KEYBOARD - This keyboard has 73 keys giving trou 
ble free life and no contact bounce The keys are arranged in two 
groups, the main area is a (WARTY array and on the right is a 15 he-, 
number pad, board size is approx. 13" 0 C- brand new but offered at 
only a fraction of its cost, namely f3, plus f I post Ref. 3P27 

WIRE BARGAIN 500 metres 0.7mm solid copper tinned and p V C 
covered. Only f3 plus f1 post Ref. 3P3I -that's well under 1p per 
metre, and this wire is ideal for push on connections 

INTERRUPTED BEAM KIT-This kit enables you to make a switch that 
will trigger when a steady beam of infra-red or ordinary light is broken 
Main components relay, photo transistor, resistors and caps, etc 
Circuit diagram but no case. Price E2. Ref 2P15. 

Ulith HORSEPOWER 12 VOLT MOTOR Made by Smiths, the body 
length of this is approximately 3in, the diameter 3in and the spindle 5 
16th of an inch diameter. It has a centre flange for fixing or can be fixed 
from the end by means of 2 nuts, A very powerful little motor which 
revs at 3,00Orpm. We have a large quantity of them so if you have any 
projects in mind then you could rely on supplies for at least two years 
Price £6. Our ref 6p1, discount for quantities of 10 or more 
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ON THE COVER  
This month's cover shows top: the Hitachi VC6065 digital storage 
oscilloscope; combining 100MHz bandwidth real-time operation with 
digital storage at up to 50 megasamples per second on two channels 
simultaneously. Available from Reltech Instruments. Tel: (0480)63570. 
Bottom: the Thandar TA1000 portable logic analyser; features include 
multi-level triggering with restart, event count and delay, high 
impedance (1m(1/5pF) clock with data inputs and three external 
clocks. Available from STC Instrument Services. Tel: (0279)641641 
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Safety hi the shack 
Some of the constructional projects 
featured refer to additions or 

modifications to equipment; please note 
that such alterations may prevent the 
item from being used in its intended role, 
and also that its guarantee may be 
invalidated. 
When building any constructional 

project, bear In mind that sometimes 
high voltages are involved. Avoid even 
the slightest risk - safety In the shack 
please, at all times. 
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to, unsellefactory transactions We will. however, 
thoroughly inveatigide any complaints. 
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THE UK's SCANNER SPECIALISTS 
BLACK JAGUAR 1%1:kill 
The new Mark III is probably our most 
popular handhold scanner with 16 
channels of memory and a sensitive 
receiver. Selectable AM or FM reception 
and the facility to power the set from the 
mains or car using one of the many 
accessones now available. 
Frequencies: 28-30 MHz. 50-88 MHz, 
115-178 MHz, 200-280 MHz, 360-520 MHz. 

£199 NEW LOW PRICE 
Black Jaguar Accessories 
(suitable for all models, BJ200, Challenger etc ) 
Mobile Mount £6.95 
Base Mount . . . £5.95 
BJ1 Cccr Supply (Mk III version only) £14.95 
BCA6 Mains Slow/Fast Charger £14.95 
Auband Rubber Duck Antenna ..... £6.00 
SA7 UHF Stub Antenna .. £4.95 

We are the UK Distributors for 
Handheld Scanners 
Bearcal 55 XLT 
Bearccrt 70 XLT 
Bearccrt 100 XL . . 
Bearcat 100 XLT . 
Bearccrt 200 XLT (including 900 MHz) . 

Base/Mobile Scanners 
Bearccrt 175 XLT . 
Bearccrt 210 XLW . 
Bearccrt 580 XLT . 
Bearccrt 800 XLT (including 900 MHz) . 
Bearccrt 950 XLT (including 900 MHz).. 

NEW MODELS 
COBRA SR925 Base Receiver - Ideal for aircraft enthusiasts 
Covers 29-54 MHz, 118-174 MHz, 406-512 MHz £149.00 
AOR 800 Handheld with 900 MHz 
AOR 900 Handheld with 900 MHz 
AOR 2002 RCISP with full coverage . 
AOR 3000 New Broadband RCMP Model .. 
SAB9 MW and Airband Handheld 
Sony Air 7 Handheld - Airband . 
Sony Pro 80 Handheld - Wide band 

NEW LOW LOSS JAPANESE COAX 
Essential for best performance with wideband UHF scanners 
We have directly imported this cable which has exceptional 
low loss 
Frequency 5D 8D 101D 
Loss/mtr 100 MHz (dB) 0 055 0 039 0 031 
Loss/mtr (9.: 400 MHz (dB) 0 121 0 085 0 068 
Loss/mtr (9- 1 GHz (dB) 0.187 0.130 0 105 

Price per meter £0.56 £1.40 £1.99 

DISCONE ANTENNAS - New British Made Antennas 
Nevada WB1300 (25-1300 MHz) 
Widebcmd Top of the range 
stainless steel ........ £59.95 

Bearccrt Scanners 

£99.00 
£149.99 
£189,99 
£199,99 
£249.00 

£169.99 
£179.99 
£199.00 
£229.00 
£269.00 

Nevada Discone 
(50-700 MHz) 
High Quality 
8 Element 
£24.00 

£199.00 
£235.00 
£487.00 
P. O. A. 
£19.95 

£249.95 
£349.95 

USE YOUR CREDIT CARD FOR IMMEDIATE DE TCH 

HOTLINE (0705) 662145 
NEVADA COMMUNICATIONS 
189 London Road, North End, 

Portsmouth P02 9AE. Telex: 869107 
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DATA FILE  
Ray Marston looks at a variety of de lamp/LED flasher switches and brightness — 

control circuits in the latest part of his power control series 

We concluded last month's episode of 
'Data File' by looking at various dc power 
control principles. This month we show 
how these principles can be put to use to 
make a variety of practical dc lamp/LED 
power control circuits. We start by 
looking at simple LED flasher designs. 

LED ̀ flasher' circuits 
Simple 'static' dc on/off lamp or LED 

power switching actions are usually best 
carried out via conventional electro-
mechanical switches or relays, which 
give minimal voltage loss but generate 
slight switching RFI. Repetitive dc 
switching, such as in lamp or LED flasher 
(pulser) circuits, however, is often best 
carried out via solid-state power 
switches, to minimise RFI problems. Figs 
1 to 45 show a variety of practical circuits 
of this type. 

Fig 1 shows a transistor 2-LED flasher 
circuit that operates at about one flash 
per second and turns one LED on as the 
other turns off, and vice versa. The 
circuit is wired as an astable multivi bra-
tor, with its timing controlled via C1-R3 
and C2-R4. The LEDs and their current-
limiters (R1 and R2) are used as the 
transistor collector loads. This circuit 
can be converted to single-LED opera-
tion by replacing the unwanted LED with 
a short circuit. 

Fig 2 shows an IC version of the 2-LED 
flasher based on the faithful old 555 timer 
chip or its more modern CMOS counter-
part, the 7555. The IC is wired in the 
astable mode, with its time constant 
determined by Cl and R4. The action is 
such that IC output pin 3 alternately 
switches between the ground and posi-
tive supply voltage levels, shorting out 
and disabling one or other of the two 
LEDs. The circuit can be converted to 
single-LED operation by omitting the 
unwanted LED and its associated cur-
rent-limiting resistor. 

Lamp flasher circuits 
The above two circuits are suitable for 

driving LED loads up to only a few tens of 
mA; if desired, greater output currents 
can be obtained by interposing a suitable 
transistor 'booster' stage between the 
astable output and the external load, as 
shown in Figs 3 to 6. In each of these 
circuits the astable is designed around 
one half of an inexpensive 4001B CMOS 
IC, and 02 can drive a 12V lamp load at 
maximum currents of up to 2A. 

In Fig 3, the astable operates at a fixed 
rate set by R1 and non-polarised (NP) 
capacitor Cl, and turns the lamp on and 
off about forty times per minute (ie, at 1.5 
seconds per flash). The astable output 
(from pin 4) switches alternately 
between OV and the full positive supply 
voltage; when this output is at OV, Q1-02 

Fig 1 Transistor 2-LED flasher circuit 

LED1 ir LED2 

,- - 

Ir 

+ 9tol2V 

LED1 

R1 
470R 

3 

R2 
47OR 

LED2 

4 8 

555 

or 

7555 

7 

6 

2 

R3 
4k7 

R4 
68k 

Cl 
10u 

C2 
100u 

OV 

Rg 2: IC 2-LED flasher circuit 

are driven on via R2, and the lamp is positive Q1-02 are cut off, and the lamp is 
illuminated, but when the output is fully also off. Note that this circuit drives a 
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Fg 3: Simple dc lamp 
flasher 

14 

ICla 

470k 

Rb  

\Mt IC1b 

8,9, 
12 & 13 

R2 
106 

2153908 

R3 
12OR 

R• 
18 

LP1 

(24 unaa) 

 0+12V 

NOIE 
IC1.40018 

02 
2N3056 
(or NUE3055) 

 0 OV 

Fig 4: Modified dc lamp flasher circuit 

Rg 5: Programmed duty cycle (PDC) lamp flasher circuit 

lamp that has one side tied to the zero-
volts rail. 
The basic Fig 3 circuit can be usefully 

modified in a number of ways, as shown 
in Fig 4. Firstly, the astable frequency 
can be made variable by replacing R1 
with a series-connected 470k resistor 
and a variable 'IMO resistor, thus making 
the flash rate variable between twenty-
seven and eighty times per minute. 
Secondly, the output can be used to drive 
lamps that have one side tied to the 
positive supply rail by using the alterna-
tive output stage shown in the diagram. 
Finally, the astable can, if desired, be 
turned on and off via SW1 and the high-
impedance pin 1 'gate' pin of the IC1a, as 
shown, rather than via a switch wired in 
series with the positive supply rail. 
The above two astable circuits gener-

ate 1:1 duty cycles or mark/space ratios, 
and thus turn the lamp on and off for 
equal periods. Fig 5 shows how the basic 
circuit can be modified to give a 
programmed duty cycle (PDC) so that, for 
example, the lamp gives a 0.75 seconds 
flash once every 8.25 seconds, thus 
giving a 1:10 duty cycle and giving great 
current economy as an emergency lamp 
flasher. The lamp's on time is controlled 
by Dl-R1 and is fixed at about 0.75 
seconds, but the off time is controlled by 
D2-R2 and can be varied over a wide 
range; the R2 value can vary from a few 
kilohms to tens of Megohms, and gives 
an off time of 0.75 seconds at IMO, or 7.5 
seconds at 10 Megohms, etc. 

Fig 6 shows how the above circuit can 
be modified for use with the alternative 
type of output stage, and with direct 
astable on/off gating. This diagram also 
shows how R2 can be replaced with a 
fixed and a variable resistor in series, so 
that the off time of the lamp is made 
variable. No specific values are shown 
for these two resistors, but note that R2a 
determines the minimum value of the off 
time, and R2b determines the maximum 
off value. 

Automatic flashers 
Each of the above four lamp flasher 

circuits are manually activated; Figs 7 
and 8 show how the basic and the PDC 
circuits can be modified so that they 
activate automatically when the ambient 
light level falls below a pre-set value. 
Both of these circuits operate in the 

same basic way; in each case, the astable 
is wired in the 'gated' mode, but has its 
gate (pin 1) signal applied in the form of a 
variable voltage that is generated via 
light-sensitive potential divider LDR-
RV1. The action of the astable is such that 
it is disabled, with its pin 4 output driven 
high, when this gate voltage exceeds a 
'threshold' value of approximately half-
supply volts, but is automatically enabled 
when this voltage is below the threshold 
value. 

In these circuits, the light-sensitive 
LDR gives a low resistance under bright 
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conditions, and a high resistance under 
dark ones. Thus the LDR/RB1 divider 
generates a high voltage when it is bright 
and a low voltage when it is dark. RV1 
enables this voltage to be adjusted so 
that it precisely matches the IC's 
'threshold' value at the desired light 'trip' 
level. Consequently, when RV1 is suit-
ably adjusted, these lamp flasher circuits 
turn on automatically when the light 
level falls below the desired trip level, 
and turn off again when it rises above 
that level. 

NB . . . 
The LDRs used in these circuits can be 

any cadmium-sulphide photocells with 
resistances greater than a few thousand 
ohms at the required turn-on light levels; 
RV1 should have a maximum value 
roughly double that of the LDR under the 
turn-on condition. When building these 
circuits, note that the LDR faces must be 
shielded from the light of the flasher 
lamps, so that the LDRs respond to 
ambient light level but are unaffected by 
the lamp-flashing action. Also note that 
master on/off switch SW1 is wired in 
series with the supply line of each 
circuit, so that each circuit can be 
disabled when put away in a dark storage 
area. 

One-shot lamp drivers 
Another useful type of dc lamp-driving 

power control circuit is the one-shot or 
auto-turn-off design. This turns the lamp 
on as soon as a start button is pressed, 
but then turns it off again automatically 
after a pre-set interval variable from a 
few seconds to several minutes. Figs 9 
and 10 show practical circuits of this 
type. 
Both of these operate in the same 

basic way, and have two gates of a 4001B 
CMOS IC wired as a simple manually-
triggered monostable multivibrator. 
Normally, the monostable output is low, 
so Q1 and 02 are both cut off and zero 
power is fed to the lamp. When SW1 is 
briefly closed the monostable triggers 
and its output switches high, driving the 
transistors and lamp fully on. After a pre-
set delay, the monostable output auto-
matically switches back to the low state 
again, and the transistors and ;amp turn 
off. The circuit action is then complete. 
The time delay of each circuit is 

determined by the Cl-Ri values, and 
equals roughly 0.5 sec/mf of Cl value 
when R1 equals 680k. Cl can be an 
electrolytic component and can have any 
value up to a maximum of about 1000p.F, 
thus giving time delays of up to several 
minutes; this capacitor must, however, 
have reasonably low leakage character-
istics. 
Note that these two circuits can give 

control of lamps that have one side taken 
to either the positive or the zero voltage 
rail, but that the transistor output stages 
differ from those described earlier. 

Fig 6: Gated and modified PDC lamp flasher 

Fig 7: Automatic (dark-activated) dc lamp flasher 

Fig 8: Automatic PDC lamp flasher 
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F79 0: Auto-turn-off, time-controlled dc lamp driver 
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Fig 10: Alternative auto-turn-off lamp driver circuit 
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VARIABLE DUTY CYCLE PULSE GENERATOR 

Fig 12: Basic switched-mode dc lamp brightness- control circuit 

Dc lamp-dimmer circuits 
It was explained earlier in this series 

that a load's dc power levels can be 
varied by using either variable-voltage' 
or 'switched-mode' control techniques, 
and either of these techniques can in 
fact be used to control the brightness of 
a dc filament lamp. Fig 11 shows the 
practical circuit of a simple variable-
voltage type of dc lamp dimmer. 

In Flg 11, RV1 acts as a variable 
potential divider which applies an input 
voltage to the base of emitter follower 
01, which buffers (power boosts) this 
voltage and applies it to the lamp. RV1 
thus enables the lamp voltage (and thus 
its brilliance) to be fully varied from zero 
to maximum. Disadvantages of this 
simple circuit are that it is very ineffi-
cient, since all unwanted power is 'lost' 
across 01, and Q1 needs a large power 
rating and must be capable of handling 
the cold current of the lamp. 

Fig 12 illustrates the basic principles 
of switch-mode variable power control. 
Here, an electronic switch (SW1) is wired 

F7g //: 'Variable-voltage dc lamp brightness-
control circuit 

in series with the lamp and can be 
opened and closed via a pulse-generator 
waveform. When this pulse is high, SW1 
is closed and power is fed to the lamp; 
when the pulse is low SW1 is open, and 
no power is fed to the lamp. 
The important thing to note about the 

Fig 12 pulse generator is that it 
generates a waveform with a fixed frame 
width but with a variable mark/space 
(M/S) (on/off) ratio or duty cycle, thereby 
enabling the mean lamp voltage to be 
varied. Typically, the M/S ratio is fully 
variable from 1:20 to 20:1, enabling the 
mean lamp voltage to be varied from 5% 
to 95% of the dc supply-voltage value. 
Because of the inherently long thermal 

time constant of a filament lamp, its 
brilliance responds relatively slowly to 
rapid changes in input power. Conse-
quently, if the frame width of the Fig 12 
waveform generator is less than roughly 
20mS (ie, the repetition frequency is 
greater than 50Hz), the lamp will show no 
sign of flicker, and its brilliance can be 
varied by altering the M/S ratio. 
Thus, if the M/S ratio of the Fig 12 
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circuit is set at 20:1, the mean lamp 
voltage is 11.4V and the consequently hot 
lamp consumes 10.83W. Alternatively, 
with the M/S ratio set at 1:20, the mean 
lamp voltage is only 600mV, so the lamp is 
virtually cold and consumes a mere 
120mW. Therefore, the lamp power 
consumption can be varied over a 90:1 
range via the M/S ratio control. Note, 
however, that this wide range of control 
is obtained with virtually zero power loss 
within the system, since power is actually 
controlled by SW1, which is always either 
fully on or fully off. So, the switched-
mode control system is highly efficient 
(typical efficiency is about 95%). 

Fig 13 shows a practical switched-
mode dc lamp dimmer circuit. Here, IC1a 
and IC1b are wired as an astable 
multivibrator that operates at a fixed 
frequency of about 100Hz and has its 
output fed to the lamp via 01 and 02. 
However, it has the mark part of its 
waveform controlled via CI-DI-RI and 
the right-hand part of RV1, and the space 
part controlled via Cl -D2-R2 and the left-
hand part of RV1, thus enabling the M/S 
ratio to be varied from 1:20 to 20:1 via RV1, 
and so enabling the mean lamp power to 
be varied over a 90:1 range. Note that 
on/off switch SW1 is ganged to RV1, 
enabling the circuit to be turned fully off 
by turning the RV1 brilliance control fully 
anti-clockwise, and that R6-C2 protect 
Cl against damage from supply-line 
transients, thus enabling the circuit to be 
powered via 12V motor vehicle supplies, 
etc. 
The Flg 13 circuit can be used to 

control the brilliance of any low-power 
(up to 24W) 12V filament lamp that has 
one side wired to the zero volt rail of the 
power supply. Fig 14 shows how the 
design can be modified (by using an 
alternative output stage) for use with 
lamps that have one side wired to the 
positive rail of the power supply. 

Finally, Fig 15 shows how the basic 
switched-mode circuit can be used to 
efficiently control the brilliance of one 
(or more) LEDs, at maximum currents up 
to about 20mA. In this case the two spare 
gates of IC1 are wired as simple parallel-
connected inverters and used to provide 
a medium-current buffered drive to the 
LED via current-limiter R3. This circuit 
can be powered from any dc supply in the 
range 5 to 15V. II 
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Fig 13: Switched-mode dc lamp dimmer 

Fig 14: Alternative switched-mode lamp dimmer circuit 
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Fig 15: Switched-mode LED brightness-control circuit 
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AN EXPERIMENTAL LF 
SPIRAL ANTENNA SYSTEM 

by Richard Q Mauls G2BZQ 

This experimental antenna system 
started life as a prototype and was 
designed so that changes could be made 
to the system in the light of trials, and 
also for future use with a variety of 
receivers. 
What is an LF loop antenna? It consists 

of a compacted spiral loop for long range 
LF reception. This system covers that 
much neglected range between 140 and 
400kHz which is part of the LF spectrum 
and therefore covers all of the long wave 
band, with overlap at the ends. It can also 
be easily modified to cover a lower or 
higher frequency range. At first it was 
only intended to be an experimental 
antenna system, but because of its 
superb performance it is now a perman-
ent fixture, with the wave-range adjusted 
for use with a PCR receiver converted for 
long range, long wave reception. 
There is far more activity in this 

spectrum than first meets the eye, with 
entertainment and DX possibilities in the 
long wave section and a variety of 
interesting and occasionally strange 
signals sometimes of DX origin. With a 
good receiver and antenna the QRM can 
be unexpected and almost unbelievable. 
Until recently, I had neglected this part 
of the LF spectrum since childhood when 
a variety of crystal sets and one and two-
valve wireless sets were made. 
After a lot of experimental work on 

loops for various frequency ranges, it 

became apparent that a spiral loop 
antenna gives better directional 
selectivity (nulling) than a conventional 
'box' loop, though it is usually more 
difficult to construct. 
Published information on LF loop 

design is difficult to find, but one fact is 
clear which is that a long wave box loop 
requires approximately 31/2 times more 
wire than a medium wave loop. When it 
comes to LF loops, however, a standard 
box-style construction is rarely attemp-
ted or if it is, then details appear to be 
seldom published. 
From personal experience the LF 

spiral is a difficult project for the faint-
hearted to contemplate designing and 
making. In addition, the design of a 
compacted spiral LF loop can be difficult 
to fit on to a limited table space. For the 
medium or short wave bands, however, it 
is a comparatively simple project. The 
result is not beautiful to look at, but it 
works superbly and is far superior to a 
box loop of a similar size. The Spiral is 
191/2in high by 16in wide. It is not difficult 
to build providing you follow the instruc-
tions carefully and take your time. 

Description 
The general view of the antenna in Fig 

1 shows an 'X' boom holding the multi-
turn spiral winding on a solid base unit, 
plus the tuning capacitor and a coaxial 
feedline socket. In Fig 2 the spiral L1 is 

tuned by a two-gang, 350 + 180pF variable 
capacitor wired in parallel, ie 530pF in 
total. This VC came complete with an 
impressive-looking reduction drive 
gearing which unfortunately had back-
lash, so the gearing had to be removed. 
Remember that it is essential to use an 
insulated extension spindle on the VC to 
eliminate hand capacity effects. 
Various means of coupling to the 

receiver were tried, including coupling 
directly to an FET amplifier. This worked 
well, except that the receiver already 
had a very high RF and IF gain. The most 
effective coupling loops were two pairs 
of turns in series (L2). Note that the pairs 
are spaced apart adjacent to L1. 
However, facilities were left to enable L1 
to be tapped or used with an integral 
amplifier later if required. 
L2 is coupled to the receiver via a 

3750pF silver mica capacitor (01) and a 50 
ohm coaxial feedline. C1 was arrived at 
experimentally for best loop sensitivity-
v-bandwidth. If a 75 ohm coaxial feedline 
is used then a smaller value of 01 should 
be tried. It should be noted that 
eliminating C1 widens the bandwidth, 
thus introducing poor selectivity. 

Construction 
Figs 3a and 3b show the construction 

of the X boom comprising two lengths of 
sound, dry wood each measuring 24mn 
long by 1/2in wide which have been 

Fig 1: Compacted LF spiral loop antenna 
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AN LF SPIRAL ANTENNA SYSTEM  
dovetailed together at the centre and 
secured with a nut, bolt and washers. It 
should be noted that the two pieces are 
not at right angles (see Fig 3a). 
At the end of each boom-arm a slot is 

Fig 2: Spiral Ll and coupling loops L2 

VC1 = 350+180p Birkett ) 

Cl = 3750p Silver Mica 

Ll = Spiral loop (see text) 

Fig 3a and b: Construction of the X boom 

cut down the 'flat' side to accommodate 
the loop wire. Before cutting the slot a 
1/18in diameter hole should be drilled 
31/4in from the end as shown in Fig 3h 
(this prevents the wood from splitting 
when sawing the slot). Begin cutting 
each slot with a junior hacksaw until the 
saw-frame prevents further progress and 
then continue with a saw-blade. A small 
'V' is filed at the end of each slot to guide 
the wire into place. Sandpapering the 
slot removes the saw marks and rounds 
the edges of the slot. 
The base unit shown in Fig 4 is stable 

enough to prevent the finished assembly 
from tipping over or falling off a 
turntable. The vertical member holds the 
X boom (see Fig 1). After completing the 
winding it was found that the weight of 
the wire made the vertical member 
'whippy', so a bracing strip was added. 
Both the X boom and base were finished 
with a quick-drying teak wood dye. A 5-
way terminal block is fitted to the end of 
the bottom right-hand boom so that the 
loop can be connected to an amplifier, or 
to the variable capacitor (VC) if loop 
coupling turns are used. The block was 
cut from a standard 12-way block. Only 
the two outside terminals are used to 
anchor and space the loop ends, leaving 
the remaining three holes for possible 
loop taps later. At the rear of the base 
unit a coaxial socket is mounted on a 

vertical bracket, with the VC fixed to the 
front of the centre piece and spaced out 
with a small block of wood to keep it clear 
of the winding. The exact mounting 
details of the VC will depend on the VC-
type used. An insulated extension spin-
dle should then be fitted to the VC 
spindle. 
A 100m reel of 1/0.6mm PVC wire 

(1.2mm o/d) was used for winding the 
spiral L1, and the X boom was removed 
from the base unit. One end of the wire is 
anchored to the inner terminal of the 
block (see Fig 5) and the entire 100m is 
tightly wound anti-clockwise from one 
end slot to the other (see Fig 3b). It is 
necessary to force the wire down the end 
slots one by one. After three turns the 
Ylain diameter holes are filled and then 
you continue, turn by turn, until all of the 
wire has been completely wound. This 
will probably take at least one hour. The 
wire end is cut and terminated at the 
outer terminal of the 5-way terminal 
block. This produces a spiral loop which, 
if resonated by the VC, will have an LF 
resonance of well below 140kHz. This is 
not important at this stage and will be 
covered later under 'Pruning and tuning'. 
With so many turns the wire has a nasty 

habit of catching everything, so collars 
should be fitted (see Fig 1) comprising 
several pieces of glossy card 3in wide by 
41/2in long, folded over sharply from the 
middle and slipped over each side of the 
winding then secured with staples (see 
Flg 5). This is preferable to using 
insulating tape which makes it difficult to 
remove the turns later. 
The coupling coil L2 is wound by 

passing two turns through each of the 
two holes drilled behind the slots (Fig 
3b). After bolting the X boom to the 
vertical member of the base unit, the 
lead ends of L2 are connected to the 
coaxial socket via the 3750pF capacitor. 
The VC is connected to the ends of L1 at 
the terminal block. 
An initial test can be made by 

connecting the loop to the receiver's 
input antenna socket with 3 or 4ft of 50 
ohm coaxial feedline. Long wave BC 
stations should be received and a check 
made of the frequency range. Finally, 
adjust the loop from 140 to 400kHz (or the 
required range). 

Pruning and tuning 
When the spiral has been completed it 

will perform over most of the long wave 
band (BC) with a low frequency of 150kHz 
(2000m). The initial resonating and 
nulling tests are done at this stage, and a 
note should be taken of the frequency 
range. 

The procedure for pruning and tuning 
the spiral L2 to the required frequency 
range of 140 to 400kHz (2142 to 750m) is 
simple. The immediate task is to reson-
ate 140kHz with the VC rotar plates 
nearly fully meshed. This was done by 
disconnecting the outer turn of L1 from 
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 AN LF SPIRAL ANTENNA SYSTEM 
the boom-arm's terminal block (see Fig 
3), cutting off one turn, reconnecting, 
checking and recording the tuning range 
and then removing each turn until 
140kHz can just be resonated while the 
VC is fully meshed. With the VC plates 
fully open it peaks at just over 400kHz. 
Approximately 18m of wire should be 
removed, leaving 82m of wire in the spiral 
L1. 

Options 
Although this is an experimental 

project, the LF spiral offers various 
interesting options to the potential 
builder: 
1. Make the prototype and enjoy using 
the 140 to 400kHz range (2142 to 750m). 
2. Leave the full 100m of wire on the spiral 
intact to give a low frequency of below 
140kHz, thus clipping off the HF end of 
the long wave band. To obtain further LF 
a silver mica capacitor of 300pF should 
be wired across the VC or, alternatively, a 
2 x 500pF, 2 gang, VC could be used. 
3. Remove more wire to get into the HF 
end of the medium wave band while 
leaving the VC plates open. This will lose 
part of the LF end of the long wave band, 
but should nearly tune to BBC 4 on 
200kHz (it's moving to 198kHz). 
4. The more adventurous constructor 
might use the complete 100m of wire and 
fit a couple of taps on L1 to obtain the 
facilities of 1, 2 and 3 above. 
Whichever option you decide to follow, 

only remove the turns one at a time and 
keep a running log of 'turns off' and the 
'frequency range'. Remember, it is easier 
to cut wire off the winding than to add it 
on, and that any variation in construction 
or winding, however slight, may vary the 
initial frequency range, although prun-
ing and tuning will cover this. 
Constructing a large spiral loop for LF 

differs from the more usual 40in medium 
wave box loop which has, perhaps, seven 
turns of wire, because if you make a 
mistake the wire can be removed and 
replaced or rewound. On a compacted 
spiral loop with a large number of turns 
wound into slots you are firmly commit-
ted, since it would be necessary to start 
again because of being too hasty with the 
pruning and tuning operation. Rotation 
of the loop will either peak-up signals 
which are wanted, or reduce ORM/ORN 
and electrical interference from domes-
tic appliances and house wiring. 

Conclusion 
The original purpose of this experi-

ment was achieved. In the case of 
compacted spiral LF antennas, textbook 
information was unavailable and the 
result was achieved by proceeding 
cautiously, step by step, while thor-
oughly checking the frequency range. 
The antenna system is sufficiently versa-
tile to enable future ideas to be 
developed with modifications, rather 
than having to start from the beginning. 

Fig 4: The base unit 

Fig 5: Spiral loop winding details 

Although antenna coupling turns are 
used, they can be ignored when the 
spiral is used with an amplifier. This loop 
can be 'tapped' as required by routing 
the tap(s) to one of the spare connec-

tions on the boom-arm's terminal block. 
The performance of the LF compacted 
spiral far exceeded expectations and 
proved to be a reliable and compact 
system to use. 
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1E148200 1.45 
TBA890 2.50 
TBA92t) 1.65 
TBA960/2X 

1.50 
TI34990 1.49 
TBA9900 1.49 
TCA270 2.50 
TCA270S0 

2.00 
1C4650 2.110 

TC4780 2.80 
TC4800 014 
TC4830S 1.90 
TC4900 2.00 
TC4940 146 
T04440 2.20 
TDA1001 2.95 
T041E0034 

345 
T04100064 

2.50 
TDA1010 2.15 
TOMCCIA 1.25 
TDA1035 2.80 
TDA11137 1.98 
TDA1044 2.15 
TDA1170 1.85 
TDA1160 2.18 
TDA12700 

3.06 
1.70 
0.06 
1.06 
196 
2.06 
160 
3.06 
2.80 
1.96 
2.50 
1.90 
1.08 
1.08 
1.96 

7042541 2.15 
TDA2560 1.15 
TDA2581 2.95 
TDA2582 2.08 
T042593 2.06 
TDA2800 0.50 
TDA2610 2.60 
T0426114 1.96 
1042540 3.60 
TDA2655 4.60 
TDA28804 2.75 
TDA2690 2.46 
TDA3310 2.05 
TDA3510 3.50 
TDA3560 3.96 

TDA1327 
TDA2002 
TDA2CO3 
TDA2010 
TDA2020 
7042030 
TDA2140 
TDA2150 
TDA2151 
TDA2160 
TIDA2524 
TDA2530 
TDA2532 
TDA2540 

1044050 2.98 
TDA4600 2.50 
1049503 3.10 
TFA1001) 1.36 
UPC41C 3.50 
UPC5138H 2.96 

UPC575C2 
1.50 

UPC1000111 
1.90 

UPC1020H 
2.96 

UPC1024H 
1.50 

UPC1025H 
1.86 

UPC1028H 
0.96 

UPC1032H 
1.60 

UPC115811 
0.78 

UPC1167C2 
1.96 

UPC1181H 
1.28 

UPC118214 
1.50 

UPC1185H 
3.96 

UPC1191V1.50 
UPC1350C 

2.06 
UPC1353C 

2.46 
UPC1360 2.96 
UPC1365C 

3.96 
UPC20002H 

1.95 
UPD2114LC 

2.50 
0.35 
0.60 
0.50 
0.35 
0.50 
0.35 
0.50 
0.50 
0.50 
0.50 

555 
556 
723 
741 
747 
748 
7806 
71305 
7812 
7815 

SEMICONDUCTORS 
AC125 0.45 
AC127 0.20 
AC128 0.26 
AC1281( 0.32 
AC141 0-28 
AC141K 0.34 
AC142K 0.44 
AC178 022 
AC176K 0.31 
AC187 0.25 
AC187K 0.26 
AC188 0.25 
AC1138K 0.37 
40142 2.50 
AD149 0.70 
AD161 0.60 
40162 0.60 
AF106 0.50 
AF1 14 1.96 
AF121 0.60 
AF124 0.66 
AF125 0.65 
AF128 0.» 
AF127 O.» 
AF139 0.40 
AF150 0.50 
AF178 1.96 
AF239 0.42 
AU106 6.96 
47102 2.96 
BC107A 0.11 
BC107B 0.11 
BC108 0.10 
BC101313 0.12 
BC109 0.10 
BC109B 0.12 
BC109C 0.12 
BC1144 0.09 
9c115 0.50 
BC116A 0.55 
BC116A 0.50 
BC117 0.19 
13C1 19 0.24 
BC125 0.25 
BC1398C 0.20 
BC140 0.31 
BC141 0.20 
BC142 0.21 
BC143 0.24 
BC147B 0.12 
BC1 484 0.09 
BC149 0.00 
BC153 0.30 
BC157 0.12 
BC159 0.00 
BC161 0.85 
BC170B 0.16 
BC171 0.09 
8C1714 0.10 
BC171B 0.10 
BC172 0.10 
BC17213 0.10 
BC172C 010 
BC173B 0.10 
6C1744 0.05 
BC177 0.16 
BC176 0.15 
BC152 0.10 

50160 
80166 
50179 
80182 
60201 
/30202 
130203 
50204 
80222 
130223 
130225 
130232 
60233 
130238 

BC182IB 0.10 
13C183 0.10 
BC183L 0.09 
BC184LB 0.09 
BC204 0.25 
BC20713 0.25 
EIC20613 0.20 
BC212 0.00 
BC2125, 0.09 
BC213 0.09 
BC213L 0.09 
BC214 0.09 
BC214C 0.00 
BC2141 0.00 
BC237B 0.16 
BC2313 
BC239 
BC2514 
BC2528 
BC258 
BC258A 
BC284 
FIC300 
BC301 
BC303 
BC3078 
BC327 
BC328 
BC337 
BC336 
BC347A 
BC461 
BC478 
BC527 
BC547 
BC548 
BC5494 
BC550 
BC557 
BC558 0.10 
BC639/10 0.30 
8C7334 19.60 
50115 0.30 
BD124P 0.50 
50131 0.42 
90132 0.42 
60133 0.60 
80135 0.30 
BD136 0.30 
60137 0.32 
80138 0.30 
60139 0.32 
610140 0.30 
BD144 1.10 
BD150C 0.29 
130159 0.65 

1 AO 
0.50 
0.72 
0.70 
0.60 
0.60 
0.60 
0.70 
0.46 
0.50 
0.44 
0.35 
0.35 
0.49 

0.15 
0.15 
0.15 
0.15 
0.25 
0.39 
0.30 
0.30 
0.30 
0.20 
0.09 
0.10 
0.10 
0.10 
0.00 
0.13 
0.34 
0-20 
0.20 
0.10 
0.10 
0.10 
0.14 
0.06 

50237 
E10242 
130246 
60376 
BD379 
130410 
1313434 
130436 
60437 
190438 
80510 
130518 
60530 
50534 
130535 
BD575 
80587 
130588 
BD69/3 
130701 
BD 702 
BD 707 
BIDX32 
BIDX53B 
BF115 
BF119 
BF127 
BF154 
ElF177 
BF160 
BF173 
BF158 
BF178 
BF179 
BF180 
BF181 
BF182 
BF1133 
BF184 
BF185 
BF194 
BF196 
BF197 
BF198 
BF199 
BF200 
BC240 

BF245 0.30 
BF256LC 0.35 
BF257 0.28 
BF259 0.28 
BF271 0.28 
13F271 0.26 
BF273 0.18 
BF335 
BF336 
BF337 
BF338 
BF355 
BF362 
BF363 
BF371 
BF394 
BF422 
BF423 
BF457 
BF458 
BF467 

0.35 
0.34 
0.29 
0.32 
0.37 
0.38 
0.65 
0.25 
0.19 
0.32 
0.25 
0.32 
0.36 
0.58 

0.40 
0.65 
0.75 
0.32 
0.44 
0.66 
0.65 
0.60 
0.60 
0.75 
0.90 
0.76 
0.06 

8F493 0.35 
BF595 0.23 
BF597 0.25 
BFR39 0.23 
BFR40 0.23 
8F981 0-25 
BFR88 0.30 
BFR90 1.60 
EiF991 1.73 
BFT42 
8F143 
BFW10 
BFW11 

• BFW164 
0.40 BFW61 
0.95 BFW92 
0.95 BFX29 
0.95 BFX84 
1.50 8F085 
1.25 BF X86 
1.25 BFX88 
0.90 BFY18 
1.50 BFY50 
4.85 BFY51 
0.35 8Fygo 

0.65 FILV48 
0.39 13911:0 
0.20 BR1 01 
0.38 89103 
0.27 89303 

0.22 139C4443 
0.22 89739 
0.26 BSW64 
0.34 Bsxoo 
0.29 81100A/02 
0.29 0.55 
0.29 BT106 1.49 
0.29 61116 1.20 
0.3.5 51119 3.15 
0.28 57120 1.65 
0.11 Ou105 1.95 
0.11 8u108 1.69 
0.11 51.1124 1.25 
0.16 BU125 1.25 
0.14 • BU126 1.60 
0.40 BU204 1.55 
0.20 BU205 1.30 

BU208 0.96 
BU208A 1.15 
BU2060 1.36 
BU326 1.20 
BU326S 1.50 
13U407 1.24 
13U408 1.50 
BU500 2.25 
BU508A 1.95 
BU529 1.90 
BU807 2.25 
BUY20 2.15 
BUY6913 1.70 
EIU771 2.50 
BUV4 1 2.50 
MJ 3000 1.98 
MJE340 0.40 
MJE350 0.75 
MJE520 O.» 
MJE2955 0.08 
MPS413 0.20 
MPS492 030 
MRF237 4.90 
M R F4504 

18.95 

0.38 
0.35 
0.56 
0.76 
1.15 
0.50 
0.66 
0.30 
0.26 
0.32 
0.30 
0.25 
1.35 
0.32 
0.32 
0.77 
1.75 
048 
0.40 
044 
048 
1.18 
0.46 
0.95 
1.25 

MRF453 17.50 
MRF454 14.50 
MRF455 17.50 
MF1F475 2.96 
MRF477 14.95 
0C16W 
0C23 
0C25 
OC28 
0C28 
0C29 
0C32 
0C42 
0C44 
0C45 
0070 
0071 
0072 
0075 
0081 
0084 
0C139 
0C171 
0C200 8.80 
0C201 SAM 
0C205 10.00 
9200066 1.46 
92009 2.80 
920108 1.4e 
92322 049 
R2323 O.» 
R2540 2.45 
RCA15029 0.85 
RCA16039 0.86 
RCA16181 0.95 
FiCA 16334 0.90 
RCA 16335 0.16 

18572025 
020000 0.98 
SKE5F 1.40 
T602IV 0.48 
76027V 0.46 
16029V 0.40 
76036V 0.56 
19002V 0.05 
T9011V 0.75 
T9015V 2.15 
19034V 2.18 
79038V 3.90 
114715/00 2.25 
114715/85 2.26 
TIP25 0.40 
T I P29C 0.42 
TIP30C 0.43 
TIP31C 0.55 
TI P32C 0.42 
11933G 0.05 
119345 0.06 
TIP41A 0.45 
TI 941C 0.45 
T I P42C 0.47 
11947 0.65 
11 948 0.65 
11950 0.65 
TIP121) 0.60 
TIP125 0.65 
119142 1.75 
TIP146 2.75 
119161 2.96 
TI P7955 0.90 
1193055 0.55 

• 

LOO 
9.50 
1.50 
1.50 
LOO 
4.50 
8.00 
1.00 
1.28 
1.00 
1.00 
0.75 
2.50 
1.80 
1.00 
1.60 
1240 
4.80 

17106 1.50 
17120/2 1.50 
ZRF0112 16.50 
2141100 6.50 
2141308 1.35 
2141711 0.30 
2142219 0.28 
2142626 0.55 
2142905 0.40 
2143053 0.40 
2143054 0.59 
2143055 0.52 
2N2702 0.12 
2143703 0.12 
2113704 0.12 
2143705 0.20 
2143706 0.12 
2143709 0.12 
2143733 9.50 
2143773 2.75 
2143792 1.35 
2144427 1.96 
2N4444 1.15 

2145294 0.42 
2145296 0.48 
2N5296 0.60 
2145480 0.45 
21454% 0.95 
2SA329 0.95 
2SA715 0.55 
25C495 0.80 
2SC496 0.80 
2SC784 0.75 
2SC785 0.75 
2SC769 0.55 
2SC931D 0.95 
2SC937 1.95 
2SC1034 4.50 
2SC1096 0.80 
2SC 1106 2.50 
2SC1124 0.95 
2SC1162 0.95 
2SC1172Y 2.20 
2SC1173 1.15 
2SC1364 0.30 
2SC1413A 2.50 
2SC1449 0.50 
2SC1628 0.75 
2SC1678 1.50 
2SC1945 375 
2SC1953 0.95 
2SC1957 0.80 
, 25C1969 2.95 
2SC1965 1.50 
2SC2028 1.15 
2SC2029 1.95 
2SC2091 0.83 
2SC2098 2.95 
2SC2314 0.80 
25C2371 0.36 
2SC931 D 0.95 
250325E 1.65 
261(19 0.55 
2S/03 0.55 
266105H 1.50 
3SK613 0.95 

DIODES 
A.A119 
BA115 
BA145 
BA148 
BA154 
BA156 
BA157 
BA244 
BA301 
BA302 
BA313 
BA318 
BA328 
BA521 1.76 
BAV21 0.30 
BAW62 0.19 
134X13 0.04 
BAX16 0.12 
51312058 0.30 
131151 0.79 
13V126 0.10 
BT127 0.11 
BY133 0.15 
BV164 0.40 
BT176 1.20 
67179 0.63 
87162 0.55 
67184 0.35 
BY187 0.45 
BY199 0.40 
BY2t)6 0.14 
BY206-800 0.33 
67210-830 0.33 
BY223 0.90 
57298-400 0.22 
BY299-800 0.22 
BTX10 0.60 
BYX25-600 

1.25 

0.10 
0.13 
0.18 
0.17 
0.06 
0.16 
0.30 
0.75 
0.76 
0.86 
0.76 
2.05 
1.96 

EIVX36-15013 
050 

BYX38-6009 
0.50 

BYX55-600 
0.30 

BY)(71-600 
1.70 

BZ571 0.16 
BZX61 0.15 
BZX513 0.10 
Bra5C30 0.35 
CS48 8.00 
CS1068 1840 
MR510 0.66 
1.19512 0.60 
0447 0.15 
0490 0.10 
0491 0.15 
0495 0.10 
04202 0.40 
1 N2109 5.00 
114236 2.95 
1N23C 2.00 
1142309 4.96 
IN23WE 4.95 
1144001 O.» 
1144023 0.04 
1144024 0.06 
1144027 0.06 
1144148 0.02 
1144448 0.10 
1145401 0.12 
1145402 0.14 
1145403 0.12 
1145.406 0.13 
1145407 0.16 
ITT44 0.10 
1110215 0.18 
1112022 0.10 

ZENER DIODES 
EIZX61Se,es 0.15 
BZY88 Ser,es 0.20 

EHT MULTIPLIERS 
Un. ,..ersalTr ,cier 
Decca 30 
Decca 80 
Decca 100 
Decca 120 
Decca 1730 
DEC 2040 
DEC 2110 
ITTCVC1.9 
ITTCVC20/25/30 
ITTCVC45 
Philips G815501 
PhIlips09 
Pye 697 
eye 7134 lead 
Pye 713 5 lead 
Pye 731/25 
Rank A774 
Rank 4823 
Rank T204 
Siemens TVK76 I 
Siemens Europa 
Thorn 1500 
Thorn 1600 
Thorn 3500 
Thorn 8000 
Thorn 8500 
Thorn 9000 
Thorn 9600 
TV11 Stick 
1V13 Stick 
TV111Stick 
TV20 Stick 

5.45 
6.35 
6.95 
5.95 
6.95 
6.35 
5.45 
6.95 
6.35 
5.35 
6.95 
6.95 
6.00 
6.50 
8.50 
8.50 
8.50 
6.35 
8.95 
8.95 
6.95 
7.50 
5.45 
5.45 
7.95 
8.95 
7.15 
8.50 
8.50 
0.90 
1.25 
1.10 
1.40 

TELEX 
966371 
TOS PM 

Dear Customers 
We thank you for your continued support and 
wish you all a Very Happy Christmas and 
Prosperous New year. 
Our stock of valves particularly UK manufactu-
rered items has continued to grow and you can 
be assured of a continued supply of most types 
for many years. 
NEW FOR 1989 We have recently introduced a 
special in house selection facility and can offer 
the following service for Audio HiFi etc. 

* Special selection of pre amp valves for low 
microphony etc £1.00 per valve 
* Supply and fitting of pre amp damping 
rings  VI .00 per ring 
* Special selection and matching of power 
valves £1.00 per valve 
Please ask for valves not listed. We have over 
4000 types available including CV types and 
Vintage valves dating from 1921. Quoting for 
Vintage types can take a few hours but we are 
usually able to find even the most rare type. 
Remember we stock all valves from acorns to Z 
band transmitters. 

BEST WISHES FOR 1989 
PETER AND MICK 

UMOIRRIT TILUKFORMERS 
Deccal33 7.95 
Decca 100 7.90 
Decca 1700 Mono 9.95 
Decca 1730 8.25 
000a 2230 8.25 
GEC2040 7.60 
GEC2110 14.60 
Grundig 1500 15.48 
Grundig 5010-6010 
2225011-6011 13.45 
ITT CVC20 8.20 
ITTCYCZS,30/32 8.20 
Phi Iwo) G8 8.50 
Ph ilips G9 8.95 
Philips G11 13.95 
Pye 691/697 11.50 
Pye 713/715 11.50 
Pye 725 10.95 
Pye 731 9.96 
RMB T204 12.40 
Rank Murphy T18A 10.00 
Rank Murphy T204 12.50 
Rank Murphy 4640 5.50 
Rank Murphy 4823 11.50 
Tandberge 90 11.15 
Teletunken 711A 11.18 
Thorn 1500 (15KVI 15.45 
Thorn 1590 9.50 
Thorn 3500 (EHT) 9.50 
Thorn 8000 23.80 
Thorn 8500 17.60 
Thorn 9000 19.50 
Thorn 9800 22.40 
Thorn Mains 
Transformer 3M3503 9.70 

VIDEO HEADS 
NEW RANCE - LOWER PRICES 

If in doubt please phone quoting your model 
number and we will confirm the head you require 
3HSSV For Ferguson/JVC 24.50 
3HSSUIN For National Panasoroc/Philips 29.50 
3HSS3N For National Panasonic/N57777/330 39.50 
3HSSN/4HSS For National Panasonic 24.50 
3HSSH For Hitachi 35.00 
3HSSU3N For National Panasonic 35.00 
3HSSP For Sharp 29.50 
3HSS6NA For National Panasonic Industrial 75.00 
3HSSU2N For National Panasonic 30.50 
3HSSSF For Fisher/Fidelity 15.00 
3HSSR For Amstrad/Saisho/Triumph 35.00 
PS3BS For Sony 5105 67 etc 29.50 
PS3BT For Toshiba 30.50 
PS4B2S For Sony SLC20/30 etc 35.00 
PS51336 For Sony SLC8/C9 etc 46.00 
P.l.±Fie V2000 68.00 

VIDEO BELT KITS 

JVC 1493330/3600 
Hitachi VT11/33 
Hitachi VT5000 
Hitachi 5719000 
National Panasonic 
NV300/333/340 2.95 
National Panasonic NV2000B 

3.75 
National Panasonic NV777 

2.75 

Akai VS93010/9500/9800 2.75 
Amstrad 71XXVSaisho 
Triumph 000030003 498N1121 50 
Ferguson 3V16 2.70 
Ferguson 3V22/JVC 
HR3360/3660 2.06 
Ferguson 3V23/JVC 149 7700 

1.80 
Ferguson 3V29/JVC H97200 

2.75 
Ferguson 3V31/JVC 1497650 

2.75 
2.75 
2.75 
2.95 
1.25 

National Panssuiiii..1.•. 30330 
3.75 

National Panasonic NV701)0 
2.75 

National Panasonic 
NV8603/5610/6620 3.75 
SanyoVTC5000 1.50 
Sanyo VTC5300 1.76 
Sanyo VTC5500 2.75 
Sanyo VTC9300 3.75 
SanyoVTC9300P 3.90 
Sharp 6300 3.50 
Sharp 7300 3.50 
Sharp 6300 3.50 
Sharp 9300 3.50 
Sony C6 2.75 
Sony C7 3.50 
Sony T9 2.95 
SonySL3000B 3.75 
Sony 51800818080 4.50 
Toshiba 7540 3.50 
Toshiba 9600 1.50 

CATHODE RAY TUBES 

A amati selection from 
our stock of 10,000. 
Piease add £3 additionsl 
carriage per tube 
ICP1 
38P1 
12CSP4 
1074h 
1396P 
14248/Di 
30780 
95447Gm 
4113.36 
CME822W 
CA4E152314/ 
CRE1403 
ECR35 
D9.110GH 
010.2100H 
relemooki 
013.611014 
D13.6300H 
014.17213V 
O14.173E1M 
0141810M 
D14.200E04 
D16.103(31197 
007.30 
0113.91 
EC935 
F16.10113M 
F21.130139 
F31.10GM 
F31.1OLD 
F31 12LD 
LD708 
L0918 
M7 120W 
M14 1000M 
M17 15161.114 
M21 11W 
M23.111LD 
M23 1129e 
M24 1209m 
eA24.121GH 
M24 12299* 
M28.13LG 
M31 182GV 
M31 184W 
M31 19009 
M31 1810V 
M31 191W 
M31 195W 
M31 325GH 
M38.10010 
M38.100W 
M38 344P39 
M40 120W 
M44.120LC 
M50.120GHR 

P08 1008E 
SE428P31 
SE5FP31 
SE5JP31 
19750 
79014D 

29.50 
24.00 
35.00 
45.00 
06.00 
85.00 
05.00 
75.00 
65.00 
7.00  

1 5° 280 
35.00 
48.00 
45.00 
46.00 
50.00 
50.00 
53.00 
53.00 
0.1.00 
75.00 
66.00 
55.00 
65.00 
39.60 
76.00 
75.00 
75.00 
73.00 
75.00 
75.00 
75.00 
19.50 
35.00 

175.00 
55.00 
45.00 
45.00 
45.00 

85.00 
55.00 
40.00 
45.00 
55.00 
45.00 
45.00 
65.00 
55.00 
35.00 
59.00 
59.00 
59.00 
59.00 
59.00 
59.00 
59.00 
76.00 
45.00 
45.00 
46.00 
75.00 
75.00 

A SELECTION FROM 
OUR STOCK OF 

BRANDED VALVES 
A1714 24.50 ACS2PEN 
A1834 7.50 150 
A1998 11.60 ACS PEN 4.50 
A2067 11.50 AC'TH1 4.95 
A2134 14.95 ACT22 59.76 
A2293 6.50 AH221 39.00 
A2426 33.50 A14238 39.00 
A2599 37.50 A160 6,00 

A2792 27.50 8141 14.00 
52900 11.50 

12 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement MARCH 1981 
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Short Wave News for DX Listeners 
by Frank A Baldwin All titles in UTC, bold figures indicate the frequency in kHz 

Now is the time for listening 
on and around the 60m band 
(4750 to 5060kHz) for those 
elusive signals emanating 
from the Spice Islands — 
Indonesia. 
The prime times for Indone-

sian station reception are 
from 1515 to 1800 and 2200 to 
2400. 

Listed below are some of 
the Indonesian stations that I 
have logged here, except 
where stated, during the past 
two months. 
RRI (Radio Republik 

Indonesia) located at Ujung 
Pandang in Sulawesi 
(Celebes) operates on 4719.3 
from 0855 to 1605 or 1625 but 
sometimes from 2055 to 0030 
on, or around, 4753. The 
power is 50kW. 
On or around the frequency 

of 4753 with the power of 
25kW, RRI Ujung Pandang is 
on the air from 2055 to 0030 but 
sometimes only from 0855 to 
1605 or 1625. The actual fre-
quency can vary from 4753.1 
to 4753.5. This alternate chan-
nel working must be very 
confusing for the local popu-
lace! 
Adjusting the receiver to 

4774.8 may result in the sig-
nals of RRI Jakarta in Jawa 
(Java) being heard. Programa 
Nasional is timed from 2158 to 
0100 and irregularly from 0958 
to 171 with Programa Khusus 
being on the air from 0100 to 
0200 on Sunday and from 0800 
to 0958 (irregularly to 1500). 
The frequency can vary to 
4774.5 on occasions. 

All RRI transmitters are 
obliged by law to relay the 
Jakarta originated news bul-
letins every hour, on the hour, 
from 2300 to 0800 and from 
1200 to 1700 inclusive. News-
casts are usually preceded by 
the interval signal, a distinc-
tive repeated musical theme 
entitled Love Ambon, some-
times termed 'Song of the 
Coconut Islands'. 
RRI Fakfak in Irian Jaya 

(West Irian) represents per-
haps the greatest Indonesian 
DX achievement realistically 
possible on the 60m band. I 
have not heard it so far this 
season — or during the last 
one for that matter! The 
frequency varies from 4789.7 
to 4791.1, the power being 
varied at will from 0.25 to 1kW. 
The schedule is from 2000 to 
0100 (1kW), from 0100 to 0300 

(0.5kW), from 0700 to 1400 
(1kW) and from 1400 to 2000 
(0.25kW). Around midnight 
would therefore appear to 
provide the best chance of 
logging RRI Fakfak for us 
DXers located in the UK. 
RRI Ambon, Maluku 

(Moluccas), is reportedly now 
on 4845.2 (ex-4863.9) and 
parallel 3241.4. At 10kW, it is 
scheduled from 2000 or 2100 
to 0015, from 0330 to 0600 and 
from around 0800 to 1400. This 
station is noted for frequently 
changing channels, and for 
this reason is rated as elusive. 
RRI Palembang in 

Sumatera (Sumatra) is 
another Indonesian station 
not heard up to the time of 
writing, and is only rarely 
logged here in the UK. It 
operates on 4855.8 with a 
power of 10kW from 2200 to 
0300 and from 0900 to 1600. 
Another Irian Jaya transmit-

ter is that located at Sorong. 
RRI Sorong has a power of 
10kW and is active on, or 
around 4874.9 from 0800 to 
1500 and from 2000 to 2200 but 
has been reported as being 
active from 2000 to 2200 on 
4870 and is therefore thought 
to alternate these two chan-
nels. It has lately been 
reported by Asian DXers as 
being on the air at 1330 and 
2000. This is another Indone-
sian station rarely heard here 
in the UK. 
One that has been heard on 

many occasions during this 
present season is the 1kW RRI 
Bukittinggi located in 
Sumatra. It transmits from 
2300 to 2400, from 0800 to 1200 
and from 1440 to 1715 but has 
also been reported as being 
on the air from 0000 to 0135. It 
has also been heard signing 
off at 2135, the schedule 
obviously varying to quite a 
degree. The frequency is also 
variable, from 4910.1 to 4911 
in fact. 
The frequency of 4927 is 

that of RRI Jambi in Sumatra. 
This 7.5kW transmitter oper-
ates from 2200 to 0100 (Sunday 
until 0700) and from 1000 to 
1400. This one has been 
logged here during the first 
time period, and it is during 
these times that UK DXers 
have their best chance of 
logging the station. 
Another Indonesian station 

recorded in the logbook dur-
ing this present season is RRI 

Surakarta, in Java. When 
located, this one was found to 
be on a measured 4931.6kHz. 
It operates from 1100 to 1705, 
the power being 10kW. 
RRI Banda Aceh in Sumatra 

on 4954.7 appears to operate 
irregularly from 2200 to 0100 
(Sunday until 0500), regularly 
from 0500 to 0800 and from 
1000 to 1600,1700 or 1805 sign-
off. However, it alternates 
with the 3904.8kHz channel 
and irregularly is on both 
frequencies in parallel. 
Another frequently heard 

Indonesian is RRI Yogyakarta 
in Java. At 20kW, it is on the air 
from 0930 to 1800 varying in 
frequency from 5045.8 to 
5046.5kHz. Success with this 
one sometimes provides a 
good indication of possible 
Indonesian reception during 
that particular operating 
session. 
The out of band channel of 

5256.4 provides an opportun-
ity of logging the signals from 
the 1kW RRI Sibolga in 
Sumatra. Heard on several 
occasions recently during our 
late afternoons in the current 
season, RRI Sibolga is sche-
duled from 0900 through to 
1900 but has been reported as 
being on the air from 2230 to 
2330. 

Lastly, it is worth trying to 
log the signals of RRI Pekan-
baru in Sumatra, on 5894, 
during our afternoon period. 
At 1kW it operates from 0200 
to 0830 and from around 1600 
sign-on to close at 2200. 
During this season it has been 
heard here on several occa-
sions but would seem to be 
irregular in operation. 

ON THE AIR 

We start with some recently 
heard African stations, but 
the salient feature of the 
month has been the logging 
of several Chinese regional 
transmitters which, together 
with reception of some 
Indonesian originated sig-
nals, has resulted in many 
entries in the logbook. 

AFRICA 

Benin 
Cotonou on 4870 at 0545, 

chants in the African manner 
followed by a talk in vernacu-
lar. The Home Service in 
French and vernaculars is on 
this channel from 0500 to 0800 
(Saturday and Sunday from 

0600 to 2300), from 1100 to 1400 
and from 1600 to 2300 with a 
power of 30kW. An English 
news bulletin is broadcast 
irregularly around 2000. 

Cameroon 
Garoua on 5010 at 2004, OM 

with a talk in vernacular. 
Radio Garoua transmits the 
Home Service in French and 
vernaculars from 0425 to 0805 
and from 1630 to 2315 but does 
relay the Yaounde newscasts 
in English timed at 0530, 1800 
and at 2100. The power is 
100kW. 

Chad 
Radio Mondou on a mea-

sured 5287.1 at 0538, ann and 
songs in vernacular. This 
station was also heard some 
days later on 5286.9 at 0457 
when it opened with the 
National Anthem, a choral 
song, 'Bonjour Madame' then 
a news bulletin in French. 
Radio Mondou operates the 
Home Service in French and 
vernaculars from 0500 to 0800 
and from 1400 to 1830, the 
frequency sometimes varying 
to 5290.1. The power is 5kW 
and the best opportunity of 
logging this African station is 
from 0500 to 0530. 

Kenya 
The Voice of Kenya, 

Nairobi, on 4934 at 0300, OM 
with the station identification 
followed by a newscast in 
English. The General Service 
in English is radiated from 
0200 (Sunday from 0230) to 
0630 and from 1300 to 2010 
(Saturday and Sunday until 
2110). The power is unknown. 

Nigeria 
Kaduna on 4770 at 0511, OM 

with a news bulletin in Engl-
ish. Also heard a few days 
later at 0432, OM with the 
station identification, the 
date (Islamic Year) followed 
by a religious talk in English. 
The Home Service 2 in 
vernaculars and English is 
carried on this channel, timed 
from 0430 (sometimes from 
0530) to 2305, the power being 
50kW. 

Senegal 
Dakar on 4890 at 0547, pop 

music and songs, announce-
ments in French. The National 
Service in French and 
vernaculars from Dakar is 
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around this frequency, 
varying a few kHz on occa-
sions, from 0600 (Sunday from 
0700) to 0830 and from 1515 to 
2400. The power is 100kW. 

SOUTH AMERICA 

Colombia 
Radio Caracol, Bogota, on 

4755 at 0240, OM with the local 
news, the various place 
names preceding items but 
mostly about events in 
Bogota, this being followed 
by the station identification, 
all in Spanish. At 10kW, Radio 
Caracol on this frequency 
works around the clock. 

Guatemala 
Radio Tezulutlan, Coban, 

on 4835 at 0120, folk music and 
songs in Spanish then a talk in 
Quechua, a few days later 
being heard at 0017 when 
radiating some marimba 
music, a talk in Quechua, 
followed by some more 
marimba music, then OM with 
the station identification in 
Spanish. This Guatemalan 
station is on the air in 
Quechua and Spanish from 
1100 or sometimes 1200 to 
1830 and from 2100 to around 
0230, the power being 1kW. 

Venezuela 
Radio Mundial, Caracas, on 

5049.9 at 0558, Latin American 
dance music then OM with 
the station identification in 
Spanish. Also heard as late as 
0648 when radiating a prog-
ramme of local pops ending 
with the station identification 
in Spanish. The schedule is 
unknown at the time of 
writing. 

ASIA 

China 
Voice of the Strait, Fuzhou, 

on 3300 at 1516, YL with a talk 
in Chinese. The schedule, as 
far as known, is from 1120 to 
1625 with a power of 10kW. 

Jilin PBS on 3310 at 2216, YL 
with a talk in Chinese. This 
one is difficult to receive 
owing to co-channel utility 
interference for much of the 
transmission period. Just 
occasionally, however, the 
channel is clear, this provid-
ing an opportunity to hear 
signals from the transmitter 
location at Changchun. The 
Home Service in Chinese is 
on the channel from 2050 to 
0630 and from 0820 to 1505 with 
an English language lesson 
timed from 1340 to 1410. The 
power is 10kW. 
CPBS Beijing on 4250 at 

2233, an English language 
lesson ending with 'Goodbye 

everyone', an announcement 
in Chinese, six pips and then 
the station identification in 
Chinese at 2300. The Home 
Service 2 in Chinese, except 
for the English language les-
son, is from 2058 to 2330 and 
from 1100 to 1600, the power 
being 50kW. 
Heilongjiang PBS, Harbin, 

on 4840 at 2154, Chinese 
songs and music, five pips at 
2200, the station identifica-
tion and a newscast. The 
Home Service 1 in Chinese on 
this frequency is timed from 
2050 to 0610 and from 0855 to a 
closing between 1200 and 
1500. The power is 50kW. 
Hunan PBS, Changsha, on 

4990 at 1507, YL with songs in 
Chinese, some orchestral 
music followed by announce-
ments. The Home Service 1 in 
Chinese is scheduled here 
from 2100 to 0100, from 0320 to 
0515 and from 0920 to 1610 
which includes an English 
language lesson from 1330 to 
1400. The power is 10kW. 

India 
AIR Lucknow on 3205 at 

1517, YL with a talk in vernacu-
lar, also heard in parallel on 
3235 and 3355. Lucknow is on 
the air from 0025 to 0215 and 
from 1100 to 1741 with the 
news in English timed at 1530 
and 1730. The power is 10kW. 
AIR Gahauti on 3375 at 1525, 

YL with a talk in vernacular, 
also heard in parallel as 
above and additionally on 
3905 and 4800. Gahauti oper-
ates from 0025 to 0145 and 
from 1230 to 1741 and features 
an English newscast at 1530. 
The power is 10kW. 

Mongolia 
Ulgii, Bayan-Ulgii Province, 

on 4750 at 0140, Mongolian 
songs and mandolin music, 
YL with announcements. The 
Home Service 1 is carried on 
this channel from 2200 to 1600, 
the schedule including relays 
of the Moscow Foreign Ser-
vice in Mongolian from 0600 to 
0630, from 0930 to 1000 and 
from 1200 to 1245, in Russian 
(Tuesday and Friday only) 
from 1130 to 1200 and in 
Kazakh from 1330 to 1500. The 
power is 12kW. 

Nepal 
Kathmandu on 3230 at 1511, 

local style music with songs in 
Nepali, also heard in parallel 
on 5005. The Home Service in 
Nepali is scheduled from 0015 
to 0445, from 0715 to 1015 and 
from 1145 to 1715 with English 
news bulletins at 0215 and 
1415. The power is 100kW. 

Pakistan 
Islamabad on 4780 at 1458, 

songs and music in the local 
manner, OM with the station 
identification, three pips at 
1500 then a newscast with 
several mentions of Ms 
Bhutto, all in Urdu, this being 
a relay of the Peshewar Home 
Service timed from 1300 to 
1600. The power is 100kW. 
Azad Kashmir, on 4790 at 

1505, OM with an Urdu news-
cast in parallel with the above 
Islamabad transmission. Azad 
Kashmir radiates the Home 
Service in Urdu and Kashmiri 
from 1145 to 1804, this sche-
dule including a relay of the 
Radio Pakistan English news-
cast timed from 1600 to 1610. 
The power is 100kW. 
Azad Kashmir was also 

heard on 4980 at 0056, a talk 
with several mentions of 
Pakistan, OM with the station 
identification at 0100 followed 
by a news bulletin, all in Urdu. 
Azad Kashmir on this rarely 
heard channel operates the 
Home Service in Urdu and 
Kashmiri from 0045 to 0430 at 
100kW. 

SOUTH EAST ASIA 
Indonesia 
RRI Padang, Sumatra, on 

4002.7 at 1536, OM with a talk 
in Indonesian. At 10kW, 
Padang is on the air from 2200 
to 0100 and again from 0900 to 
1600. 
RRI Surakarta, Java, on 

4931.6 at 1528, songs and 
kronchong music. The sche-
dule is from 1000, 1100 or 1330 
to 1705 with a power of 10kW. 
RRI Sibolga, Sumatra, on 

5256.3 at 1530, Love Ambon 
interval signal, OM with the 
announcement 'warta berita' 
(news) and many mentions of 
Indonesia, this being fol-
lowed by a choral song, all in 
Indonesian. Sibolga is on the 
air from 0900 to 1900 with a 
power of 1kW. 

North Korea 
Shinuiju, North Pyongyang 

Province, on 3919.6 at 2344, 
sombre orchestral music, OM 
with a talk in Korean, some 
songs and then an announce-
ment. The Home Service 1 
schedule is from 1958 to 1800 
which includes regional 
originated programmes from 
2230 to 2300, 0430 to 0520 and 
from 1110 to 1800. The power 
is 10kW. 

Malaysia 
Kuala Lumpur on 4845 at 

1449, OM and YL with a duet, 
OM with a talk in Tamil, choral 
rendition of the National 

Anthem and off at 1500. The 
power is 50kW and the sche-
dule of this Tamil Service is 
from 2100 to 0100 (Saturday 
until 0300, Sunday until 1500), 
from 0200 to 0300, from 0515 to 
0600 (Saturday to 1500) and 
from 0700 to 1500 with news-
casts in Bahasa Malaysia 
timed at 2230 and 1230. The 
power is 50kW. 

Sri Lanka 
Colombo on 4870 at 0019, 

religious chants in Sinhala, 
drums, OM with a talk then 
some orchestral music. This 
transmitter was also logged at 
1556 on a later occasion, OM 
with a song, some announce-
ments, the station identifica-
tion at 1600 followed by some 
promotions in Sinhala. On 
this frequency Colombo irre-
gularly transmits the Com-
mercial Service in Sinhala 
from 0000 to 0230 and from 
1030 to 1730. An Educational 
Service in English is radiated 
from 0235 to 0628. The power 
is 10kW. 

NOW HEAR THESE 
Bukuvu, Zaire, on 4843.7 at 

0346, YL with some announce-
ments, African xylophone 
music, OM with announce-
ments and a talk, all in French. 
Recently reactivated after an 
absence of just over a year, 
the present schedule of the 
4kW Bukuvu is unknown at the 
time of writing. 
Parakou, Benin, on 5025 at 

0553, OM with a talk in French. 
This 20kW transmitter oper-
ates irregularly from 0500 to 
0800 (Saturday and Sunday 
from 0600 to 2300), from 1100 to 
1400 and from 1600 to 2300. 
The power is 20kW. 

NOW LOG THESE 

ABC Brisbane on 4920 at 
1928, OM with English 
announcements amid a prog-
ramme of recorded Country 
and Western songs and 
music. At 10kW, Brisbane 
operates around the clock. 
Radio Kek'chi, Las Casas, 

Guatemala, on 4844.4 at 0150, 
OMs with a talk in Kek'chi, 
some orchestral music, 
announcements and the sta-
tion identification at 0200 
then off without the National 
Anthem at 0203. This station 
reportedly opens between 
1030 and 1200 and closes at 
1250, opens again at 0000 and 
closes at 0230, which differs 
from the sign-off time 
observed here. The lan-
guages used are Kek'chi, a 
local vernacular and Spanish. 

ffl 
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AMATEUR RADIO 
 WORLD  

Compiled by Arthur C Gee G2UK 
Morse code 
The BBC's Radio 4 programme 'Today' 

recently carried a piece on the future of 
Morse code, basing their commentary on 
the fact that Portishead Radio, which 
handles much of the long distance 
marine traffic, was phasing out the use of 
Morse code in favour of computer data 
systems for message handling. There 
would, they suggested, be few marine 
radio operators in the future who could 
handle such traffic via the old, long 
established Morse code. 
One cannot argue against the 

introduction of the new systems of 
communication, which are faster and 
often more efficient than the old Morse 
code. However, as the BBC's commenta-
tor remarked, there are still times when 
Morse code has its uses, for example, for 
long distance, lone sailors, such as Chay 
Blyth and Clare Francis, and sailors 
whose small craft would be quite 
unsuitable for more sophisticated equip-
ment. 
From our point of view, it seems 

unlikely that Morse will cease to play a 
very useful part in amateur radio com-
munications. There are so many occa-
sions where Morse is the best mode to 
use. In a survey recently carried out by 
the RSGB on the current feeling 
amongst their membership about mat-
ters relating to the future of amateur 
radio, the majority of members answer-
ing the consultative questionnaire 
regarded CW as a necessary require-
ment for the amateur radio transmitting 
licence. They also pointed out that 'many 
young people particularly enjoy the fun 
and experience of learning Morse code'. 
I firmly believe in this view. The beginner 
will be much more capable of building or 
acquiring Morse code transmitters, both 
technically and financially. Then there 
are the specialist interests such as EME, 
meteor scatter and DX working where 
very weak signals are the order of the 
day. 
Even if Morse code is ultimately erased 

as a requirement for full amateur radio 
transmitting licences, it will be worth-
while for the radio amateur who wants to 
get the best out of his hobby, to learn to 
use CW properly. There is nothing so 
enjoyable as being able to 'converse' in 
CW. Fluency in this type of Morse gives 
as much pleasure as being able to speak 
a foreign language. 

'Glasnost' for amateur radio 
Some months ago we mentioned in 

these columns a 'Space Future Forum' 
held in Moscow. It was sponsored by the 
Space Research Institute of the USSR 
and was timed to coincide with the 
thirtieth anniversary of the launch of the 
first artificial earth satellite Sputnik. 
AMSAT was invited to participate at this 
meeting and took the opportunity of 
exploring the possibility of future 
cooperation on amateur satellite pro-
jects between American, European and 
Soviet teams. 
The meetings were very useful, took 

place in a friendly atmosphere and, it was 
felt, augered well for cooperation 
between Soviet and American radio 
amateurs. 

It seems that 'Glasnost' is having an 
effect on the amateur radio scene. Tony 
Smith G4FAI, in his feature Morse 
Report' in the September 1988 issue of 
our sister journal Amateur Radio, com-
mented on the new-found freedom of 
Russian amateurs to QSL direct: 'Like 
everyone else, I know that QSLs with 
USSR stations must be sent via Box 88 
Moscow. Imagine my surprise, therefore, 
when a UB5 recently sent "QSL DIRECT" 
to me. Thinking it was a mistake, I replied 
"QSL VIA BURO"? Back he came with 
"NO. QSL DIRECT, MY ADDRESS IS... 
PSE UR ADDRESS"? I sent my card 
straight away, expecting that if I got one 
back at all it would be via Box 88. 
Amazingly, and by return, I received 
direct, a QSL, a calendar, two postcards 
and a car windscreen sticker, the latter, 
of course, in Russian ... Is this the new 
order of things? Has anyone else had the 
same experience?' 
Yes, I have just had a similar experi-

ence. I received a QSL card from a 
Russian SWL, reporting a satellite OSO 
he had heard me having with a Russian 
station on the satellite RS11. His letter 
contained a QSL card and one from the 
station I had worked. It seems they must 
have been friends or at least known each 
other. The letter also contained two self-
addressed labels, on one of which was 
written in English I am a collector of 
stamps'. So things are certainly chan-
ging! 
There have been reports from short 

wave listeners that many of the jamming 
stations operated by the USSR have 
disappeared during the past few months. 

This has been welcomed as it is now 
possible to hear some of the more choice 
DX stations which have hitherto been 
almost completely blocked out by these 
jammers. Furthermore, it is reported that 
President Gorbachev specifically men-
tioned in this New Year's message that 
he hoped more Soviet and British people 
would get to know each other, and that 
wireless jamming of each other's SW 
broadcasts would cease. 

Amateur radio from MIR 
Amateur radio is now well established 

on the Russian spacecraft MIR. The first 
amateur radio activities from MIR took 
place last November, when the astro-
nauts Manarov and Titov made a four-
hour spacewalk to repair the Dutch-
British telescope mounted outside the 
spacecraft. This they did successfully, at 
the same time fixing a quarter-wave 
antenna for 2m on the outside of MIR. 
This was for use with a 2m amateur bands 
transceiver which had earlier been 
installed in MIR. Manarov had had no 
experience of making amateur radio 
0S0s, so to begin with he limited his 
activities to the times when MIR was over 
the USSR, so amateur stations in 
Moscow could help him if necessary. 
Since then he has been making OSOs 
with amateur radio stations throughout 
the world. Some language difficulties 
have been experienced as no one on the 
spacecraft at that time spoke English. 
However, a change of crew towards the 
end of the year resulted in an English 
speaking astronaut joining the crew, and 
since then amateur radio QS0s have 
been much more frequent. 
A number of different frequencies are 

being used in the band 145.500 to 
145.600MHz using FM. The callsigns 
being used are in the series U2MIR 
through to UOM I R. QSL cards and reports 
can be sent to: B Stepanov, UW3AX, POB 
679, Moscow 107207, Moscow, USSR. 

MIR Interview 
Whilst there are reports of successful 

amateur radio contacts with MIR from 
around the world, few have been con-
firmed from British amateurs at the time 
of writing. However, I received a very 
interesting letter from my daughter in 
Hamilton, Canada, saying that they had 
heard an excellent programme on their 
broadcast radio of a OSO made by a 
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Canadian amateur with MIR. She writes: 
'I heard a fascinating interview on the 
radio some weeks ago about a Canadian 
(Albertian) radio amateur who had 
managed to contact the Russians in that 
satellite that's been circling the earth for 
a year. He had taped some of the call and 
it was so interesting to hear them talk 
together. It was after midnight when they 
made contact - his English was not very 
good but they had a good conversation. 
The Canadian amateur said he did not 
want to hog the airwaves and let others 
talk as well. There was only an eight-
minute time span before his signal got 
too weak - but it was all very exciting. 
Was wondering if anyone in Britain had 
managed to speak to him'? 

Ward Hunt Island expedition 
Last month we gave some preliminary 

details of the forthcoming expedition by 
Sir Ranulph Fiennes to the North Pole. 
More details are now available about 
this, the third expedition to the North 
Pole for an 'unsupported' journey to the 
geographical North Pole. The intention 
of the expedition is for two people 
pulling sledges without any mechanical 
support, to make the journey on foot as 
did earlier explorers. No help from 
aircraft or other mechanical aids will be 
provided. The expedition wi II start from 
Ward Hunt Island in the north-west 
territories of Ganada and will travel 450 
miles in temperatures averaging -45° 
Celcius. 

Previous attempts have had to be 
called off because of the weather and 
dreadful travelling conditions. The 
ground is not flat and smooth as might be 
expected from our experience of heavy 
snow, but is rough ice with pressure 
ridges over which sledging is at times 
almost impossible. Lawrence Howell 
GM4DMA and his wife Morag GM1ILL 
joined the last expedition as radio 
operators and they will be going this time 
to carry out radio observations and 
scientific experiments. 

Base como 
The base camp consists of a canvas hut 

about 15ft by 10ft. The Howells' tasks will 
include maintaining a round-the-clock 
radio watch for the sledging party and 
carrying out a number of scientific 
observations including providing 
meteorological data for the World 
Meteorological Organisation, some ice 
core drilling sampling and investigating 
the local flora and fauna. They will carry 
out propagation experiments on 50 and 
144MHz and satellite communication 
using the Russian amateur radio satellite 
RS11. The very high geographic and 
magnetic latitudes will add an inter-
esting dimension to these observations. 
They expect to arrive at Ward Hunt 

Island on 3 March. Listeners should look 
for their signals on 50.110 and 
144.123MHz and on 14.345MHz in the 20m 
band. Callsigns to be used are 
GM4DMA/VE8 and GM1 I LL/VE8. 

UoSAT-2 
UoSAT-2 is five years old on 1 March. It 

was launched by NASA as a 'piggy-back' 
secondary payload accompanying the 
spacecraft LANDSAT-5 into a 700km, 
polar, sun-synchronous orbit on 1 March 
1984. The spacecraft had been built 
within a very short period of six months 
by the UoSAT Spacecraft Engineering 
Research Unit at the University of 
Surrey. Throughout its five-year opera-
tion in a low-earth orbit, UoSAT-2 has 
supported many wide-ranging experi-
ments, among the most recent being 
communications with members of the 
Transpolar Skiing Expedition using the 
digitalker. 
UoSAT-2 is tracked by thousands of 

radio amateurs, school children, stu-
dents and amateur scientists world-wide 
in addition to numerous professional 
establishments. The spacecraft has pro-
vided a wealth of information on cost-
effective spacecraft-engineering tech-
niques, whilst also stimulating a great 
interest in the direct use of satellites in 
space education. 
The University of Surrey has signed an 

agreement with Arianespace for the 
launch of two more similar satellites into 
an 800km, polar, sun-synchronous orbit 
on the Ariane launcher which will be 
launching the SPOT-2 primary payload 
during the coming year. Progress on 
building these two satellites at Kovrou, 
French Guyana, is progressing satisfac-
torily. ffl 

SATELLITE TV RECEIVING EQUIPMENT 
DRAKE ESR3240 RECEIVER 950-17501Alts. Less than 
7db threshold. Rotary switch channel tuning £199.00 

LlIB's for KU band, 10.95-11.7GHz £58.00 

Chaparral KU Polarotor £49.00 

SPECIAL OFFER PRICE 
All three above heme @ £295.00 

Dish Spinnings 
60cm RAW  £18.30 
90cm RAW  £27.45 
12M RAW  £48.10 
18M RAW  £92.25 

LNB's 
KU Band from £58.00 
C Band from  £76.50 

Actuator Arms 
12in, Pot type £90.35 
18in, Pot type £95.75 

80cm RAW £21.55 
1.0M RAW £40.05 
15M RAW £70.25 
23M PTD £172.96 

Feed horno 
KU Band from £23.25 
C Band from £24.40 

Positioner 
E/W Remote control 
 £82.80 

Carriage and VAT to be added to all prices 

World liodelmo ~anee - contains over 650 pages with full details on satellites, 
footprints, charts, tables, etc. Price: £15.00 +carriage 
The Worid of 'latente TV - over 200 pages on everything you need to know about 
selecting, installing, operating and maintaining your satellite earth station. Price: 
£9.96 +carriage 

HARRISON ELECTRONICS 
Century Way, March, Camba PEI 5 8QW 

Tel: (0354) 51289 
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PROFESSIONAL 

SURVEILLANCE 
 EQUIPMENT KITS o 

• • MTX 

Fi • • 1T500 

• VOX75 

ID • CTX900 

• DSX900 

1: • TLX700 

El ATR2 

• • XML900 

Micro-miniature VHF transmitter The smallest kit or, the market measuring an 
incredible 17min x 17nwn including on-board rnic Super sensitive ruby 
tuneable over FM band, 9V operation with range up to 100Orn . (10.114 

High power version of the MTX with on-board PA stage providing 230mbod of RF. 
Measures lust 20nun o 40mm. power requirements 9-15V Exceden/ sensitivity 
and stability Fully tuneable over FM band Rangel' over 3000m can be 
expected el LINO 

Voice-activated transmitter. Variable sensitivity trigger leve' switches 
transmitter on when sounds are detected. Stays on for time delay variable 
between 1-20 sec Fully tuneable output covers all FM band. Very sensitive and 
low standby current through CASOS circuitry. operation, range to 1000m. 

Sub-cerner scrambled transmitter Audio is double modulated providing very 
secure transmisaions. Any unauthorised listener will not be able 10 demodulate 
signal without OSX900 Decoder unit. Variable modulation on-board. Fully 
tuneable output covering FM band. 12V operen*" range up to 1000m. Meealsa.uzes 
3Ornin x 40mm   

Decoder unit for CTX900. Connecta to earphone output of receiver to 
descramble signal t'oil, CTX900 Monitor using small speaker or headph011O• 
Variable decode frequency on-board for beat resolution 9-12V operation 
Measures 1.5nwn 5Ornrn  

Micro alce telephone transmitter. Connects onto lins at any point end requires 
no batteries. Clearly transmita both sides of conversations on both incoming 
and outgoing calls Undetectable by phone usen. Fully tuneable output 
covering FM band Range upto 1000m. Meanures lust 20nwn x 2Ornrn 

Micro size telephone recording unit Connects onto line at any point and 
connect, into ANY normal cassette recorder standard or micro having MIC and 
REM sockets Requires no batteries. Switches recorder on silently when phone 
is used for incoming or outgoing cale **Mohos off when phone replaced 
Clearly records both aldea of conversations Undetectable by phonerluoslers. 

in Measures 10m 36nwn  

RF Bug Detector/Locator. Wide band input circuitry detecta presence of RF 
field and triggers flashing LED and pisco bleeper Variable sensitivity enables 
source of transmission to be pinpointed to within P inches. Max sensitivity will 
detect MTX or similar transmitter el around 15-20 feet *V operation. Mensures 
Srxrnm S5rnm 1:21.911 

All kits come fully documentad silty concisa assembly and setting-up tnstructlons, higir quality 
labreglass PCB and all components necessary to complete tir. module All onces are inclusive but 

• pisase add E' I 50 to cover pap Orders over ae 00 post free Plome state requirements clearly and 

enclose cheque or PO to cover 

Phone orders on ACCESS or AMEX accepted. Tel 0827 714476 

NOTE: It is illegal to operate a transmitter in the UK without a licence 

Send 9x4 SAE for full catalogue of these and other surveillance kits 

O S» DESIGNS IDepl. Reí), TIE WORKSNOPS, DS AM ROAD 
• IlAXTENEtik ATIERSTOIE, WAND CV9 21L 713: 0627 714476 1.1 
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• General Coverage Receiver 
• 105dB Dynamic Range 
• 100W Output 

• DDS System 
• 26 Memories 
• Scanning 

The new ICOM IC-725 budget H.F has been 
produced due to the demand for a simple, high 
specification transceiver. Despite the limited 
features, compared to more expensive equipment 
this set retains a superior level of technical 
performance necessary to operate on the H.F. 
bands today. 

Additional features include Noise Blanker, 
Pre-amp, Attenuator, AGC and RIT. The DDS 
Sytem (Direct Digital Synthesizer) ensures fast 
Tx/Rx switching times, ideal for Data 
Communications. An A.T.U. controller is built 

• CI-V Computer Control 
• Semi Break-in 

into the IC-725 for use with the AH -3 H.F. 
Automatic Antenna Tuner for mobile or base 
station operation. 

Accessory options available are the PS-55 
20A P.S.U., AH -3 Auto Antenna Tuner, UI-7 AM Tx. 
FM Tx/Rx Unit, FL-100 500Hz CW Filter,FL-101 250Hz 
CW Narrow Filter and SP-7 External Loudspeaker. 

For more information on the IC-725 budget 
H.F. and other ICOM amateur equipment contact 
your nearest authorised ICOM dealer or phone us 
direct. 

lcom (UK) Ltd. 
Dept REW, Sea Street, Herne Bay, Kent CT6 8LD. Tel: 0227 363859. 24 Hour. 



Count on us! 
IC-575, 28/50MHz 
Dual band 
multimode. 

The ICOM IC-575 base station 
has been developed to meet the 
demand for advanced communica-
tions for the recently acquired 6m 
band. Similar in appearance to the 
IC-275/475 2m and 70cm base 
stations, the beauty of this new 
transceiver from ICOM is that it gives 
you the best of both worlds, 6 & 10m 
in one compact unit. The IC-575 
covers 28-30Mhz and 50-54Mhz. 

Operating modes are SSB, CW, AM & FM. Power output is 10 watts (AM 4 watts) with a front panel control to reduce 
output for QRP operations. A pass band tuning circuit narrows the I.F. passband width, eliminating signal in the 
passband. A built-in notch filter eliminates beat signals with sharp attenuation characteristics. 

Some PLL systems have difficulty meeting the lockup time demands placed on them by new data 
communications. This is why ICOM developed the DDS (Direct Digital Synthesizer) method. With a lockup time of 
just 5msec the DDS method allows the IC-575 to handle data communications such as packet or AMTOR. 99 prog-
rammable memories can store frequency, mode, offset frequency and direction. A total of four scanning functions 
for easy access to a wide range of frequencies, memory scan, programmed scan, selected mode memory scan and 
lock out scan. The IC-575 has an internal A.C. power supply, but can also be used on 13.8v DC for mobile or 

portable operation. 
Optional accessories available are the UT36 voice synthesizer, the IC-FL83 CW narrow filter, SM7 external 

loudspeaker, HP2 communication headphones and SM8/SM10 desk microphones. Other transceivers available in 
this range are: IC-275E 2m multimode 25w, IC-275H 2m multimode 100w, FC-475E 70cm multimode 25w, IC-475H 
70cm multimode 75w. 

IC-505, 50Mhz 
Transceiver 

The IC-505 is a 
6mtr BAND SSB, CW, 
FM (Optional) 
transceiver. It can be 
used as a portable or like other 
transceivers of this type as a 
base station unit. When used 
with an external 13.8v power 
supply the 505 gives 10 watts RF 
output, 3 watts or 0.5 watts on low power is available when using internal batteries. 
memories with memory scan, program band scan, dual VFO's with split operation. 

The easy-to-read LCD readout includes frequency, memory scan and call modes. Full metering of battery 
condition signal strength and power output is provided. When fitted with the optional EX248 FM unit the IC-505 

offers 50MHz operation at an affordable price. 
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Other features include 5 

Helpline: Telephone us free-of-charge 00 0800 521145, Mon-Fri 09.00-13.00 and 14 00-17 30 This service is strictly for obtaining information 
about or ordering Icorn equipment. We regret this cannot be used by dealers or for repair enquiries and parts orders, thank you. 

Distapost: Despatch on same day whenever possible. 
Access 8 Barclaycard: Telephone orders taken by our mail order dept, instant credit & interest-free H.P. VISA 



Andy Emmerson G8PTH puts you in the picture 

Unique airing for An/ on satellite 
This year's ATV coverage of the 

Pasadena Rose Parade was upl inked to 
Galaxy 2 transponder 5! OK, I'll 
explain ... 
The Rose Parade is one of the USA's 

largest pageants, a bit like the Lord 
Mayor's Procession in London. For 
several years ATVers have provided 
video cameras along the route plus 
motorcycle mobile and even helicopter 
cameras, all linked back to 'movements 
control' to assist the police and ambu-
lance services during this three-hour 
event. It's like a giant Raynet exercise, 
only with live video as well. It's a superb 
public service event and gains amateur 
radio a lot of favourable mentions. 
This year, however, the video went out 

on a commercial satellite, so that anyone 
with a home TVRO could watch the 
proceedings! This was broadcast for two 
hours between 0800 and 1000hrs PST on 
Monday 2 January. The idea to uplink the 
video coverage came from Dave Stein-
feld WA6ZVE, who works for Hughes. He 
wanted to do something that was unique 
and also portray ATV to the public in a 
favourable light; fortunately he was able 
to buy some unwanted satellite time from 
his company at a token cost ($150 an 
hour). 
The video was live and raw, just as it 

was put out by the portable repeaters 
(built by Ernie Williams WB6BAP) to the 
receivers at the Tournament of the 
Roses command centre, parade starting 
line and law enforcement headquarters. 
Inputs on 434.0MHz from at least six 
portable and fixed ATV stations along 
the parade route went out on 1265.0MHz 
and 10.28GHz to the respective com-
munications centres. Tom W6ORG was 
up in his Enstrom helicopter to give a 
birdseye view of any incident back to 
ground to augment the ground-level 
signals. The 2m audio used to direct 
video transmissions was also repeated 
on the output sound subcarrier. 
The resultant signal was then relayed 

on 10GHz to the satellite earth station for 
uplinking and was also transmitted on 
the K6KMN ATV repeater on 1241.5MHz 
(at an altitude of 6,000 feet on Mount 
Wilson). Wow! 

New 70cm bandplan 
Interference between established TV 

amateurs and the growing band of 
packet radio operators in Germany has 
reached chaotic proportions, and the 
situation in the Netherlands is not much 
better. Accordingly a new bandplan has 
been proposed by the German and Swiss 
ATV clubs which should alleviate the 
problem. 
This is what they are proposing: 

1. ATV vision carrier to be shifted to 
434.100M Hz. 
2. ATV sound carrier thus becomes 
439.600MHz. 
3. This leaves room for twelve duplex 
digipeater inputs above the ATV sound 
carrier, viz from 439.675 (DD1) to 
439.975MHz (DD12). 
4. With a 9MHz shift, this gives digipeater 
outputs on 430.675 (DD1) to 430.975MHz 
(DD12). 
5. Simplex digipeaters should use from 
430.600 (D1) to 430.650MHz (D3). 
6. Individual packet radio traffic should 
use only the bands from 438.025-
438.175M Hz and 433.625-433.775M Hz, 
avoiding interference with ATV traffic. 
Shifting the ATV vision carrier 150kHz 

lower may cause some occupancy of the 
upper part of the beacon band due to the 
lower vestigial sideband, but this should 
be minimal. Though not perfect, this 
bandplan should achieve the best com-
promise between the various modes on 
70cm and the minimum ORM. Note that 
ATVers in Germany virtually all put out 
sound on the 5.5MHz sound carrier and 
(try to) filter out one sideband. We seem 
to have more flexibility here as well as no 
PR interference, since thankfully (for us 
at least) the Ministry of Defence has 
effectively banned digipeater operation 
on 70cm. We should be grateful for small 
mercies... 

Dragon computer 
A little while ago I was trying to get 

hold of the circuit diagram for this 
computer, which is still used in many ham 
shacks. In case you too can make use of 
this, you can get one for the princely sum 
of £1.00 from Mike Stott, 10 Mellor Close, 
Prescot, Merseyside L35 1RL. Mike runs 
NDUG, the National Dragon User Group, 
which provides a lot of support for users 
of this well-made machine. 

Computer-video links 
Many people have the dream of using 

their computer to produce attractive 
graphics, captions and titles to transmit 
over the air or to graft on to their video 
films. In the past I have covered 
captioning programs and ideas for 
genlocking in this column, but there is a 
new generation of computers which I 
haven't mentioned. 
Most variants of the IBM PC (and its 

clones) are a dead loss, since they use a 
60 or 70Hz frame refresh rate and you will 
never get a PAL VCR to lock-up to that. 
The Atari ST and Amiga computers seem 
to offer more hope, so the next few words 
are devoted to these machines. 

If you intend to superimpose computer 
graphics on existing video signals you 
need to be able to 'genlock' or slave the 

computer to the other video signal — or 
vice versa. Normal home video cameras 
cannot be slaved or locked to an external 
video source, so that means you must get 
the computer to accept external control 
signals. This of course is easier said than 
done and not the province of the rank 
amateur. 
The choice between the Amiga and the 

ST is a difficult one, simplified for many 
people by the £100.00 price difference 
between the basic models. Apparently 
Amigas have been used to generate 
graphics on both BBC2 and Channel 
Four, on shows such as Network 7, Def II 
and The Chart Show. There is a superb 
video graphics software package for the 
Amiga called VideoStudio, costing £79.95 
but apparently worth every penny. 
Details from Probe Marketing on (0621) 
783504. On the hardware side, I under-
stand there is an official genlock version 
of the Amiga but it is rather expensive, 
and a lower-cost add-on device would be 
a more attractive course. The 'Minigen', 
from Applied Systems and Peripherals 
on (0724) 280222, is said to be the lowest 
cost genlock unit for the Amiga; it costs 
£115.00 and simply plugs into the back of 
the computer. I saw a review of this 
gadget in the issue dated 15 December of 
Popular Computing Weekly, and the 
author seemed reasonably satisfied with 
it, if not ecstatic. 
For the ST the picture is less clear; I 

have heard rumours of genlock units but 
most of these seem to be vapourware. 
The only name which has appeared in 
print is the unit made by Rendale and 
sold by SCC Mail Order, 29 Crowtree 
Road, Sunderland SR1 3JU (091-565 5756). 
This may be vapourware as well, since a 
request for information brought no 
response. If any of you have firm details 
please write in and tell me, because I 
have had several requests for informa-
tion on this subject. Not having either of 
these computers I am not as well-
informed as I'd like to be. 

Letter from America 
W1REQ of the IVCA writes not to say 

thanks for the mention but that his 
address is 101 Oenoke Lane, New 
Canaan, Conn 06840 (not number 99 as I 
accidentally stated in the November 
article). Apparently sending mail to 
number 99 causes problems, so perhaps 
he doesn't get on with his neighbours! 

X-band enquiry 
Are you on 10GHz ATV? I shall be 

featuring this up-and-coming mode in a 
future article and I'd like to compile a 
register of who's already active on the 
band. Please drop me a line — thanks! 
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On-air news 
A detailed letter from Terry 

HC62/UK845 at Hersham starts us off. He 
writes, 'the usual Christmas day morning 
Essex-Middlesex-Surrey network took 
place and was, I am sure, enjoyed by all of 
the stations who participated. It is good 
to know that there is a great number of 
stations "out there", but regretfully they 
are infrequent users of the 934. 

'The old year went out and 1989 started 
with good working conditions on New 
Year's Eve and Day. My contacts 
included UK476/CL117, Phyl at Ventnor, 
Isle of Wight (110km). Brian (believed to 
be SH07) at Gosport, Hampshire, was 
heard prior to my break call. No Phyl, I 
was not mobile on the Isle of Wight but 
speaking from Walton-on-Thames! Ralph 
GR587 and Ken IDO1 were logged in 
Biggleswade, Bedfordshire (100km), also 
Dory DT01 in March, Cambridgeshire and 
Fred KSO4 at Peterborough (120km)'. 
Terry continues, 'it was interesting to 

learn at the DTI meeting on 5 December 
1988, at Waterloo Bridge House, that it 
costs the DTI £450,000 a year to have the 
Post Office collect licence fees for them; 
so I anticipate licences will be renew-
able at Chesterfield. Nice to learn too 
that 934 is "a well-balanced frequency", 
but even so, they were not able to make a 
commitment as to antenna relaxation. 
Pleased to hear, however, that apart from 
the withdrawal of specification MPT 
1321, it was accepted that the useful life 
of our transceivers could extend to 
twenty years. 

NETWORK 
934 

Andy Enunerson G9BUP 

'Would you please be good enough to 
mention in your column that subscrip-
tions to the 934MHz Club are due in April 
for 1989/90?' 
Consider it done, Terry, and many 

thanks for such an informative letter. We 
could do with more news of this kind. And 
if our sets have another twenty years of 
life in them, will I still be writing this 
column in twenty years' time? It already 
feels as if I have been writing it for twenty 
years! 

Here and there 
From the frozen north came Christmas 

greetings, courtesy of Stevie and the 
Black Diamond Circle. She says, 'please 
give our best 73s to all radio enthusiasts'. 
I am delighted to do so, and hope our 934 
readers manage a few contacts up to 
Yorkshire where most of the Black 
Diamond folk reside. The mild weather at 
the time of writing was certainly helping 
DX contacts. 

902MHz 
From time to time, I have mentioned 

the 902MHz band in the USA which is so 
similar to our own. More commercial 
equipment is now appearing for the 33cm 
band. In the 73 Amateur Radio maga-
zine, Pete Putman KT2B recently 
reviewed products by VHF Communica-
tions and SSB Electronics. The former 
offering is a 902MHz transceiver and 
attenuator/post-amp board which bolts 
on to a 2m rig to give full transmit and 
receive facilities on 902MHz. Power 
output is 2W which is adequate for QRP 
contacts, or can be used to drive a 'blue 
brick' amplifier gain block to 20W output. 
Since the unit is linear, SSB and CW can 
be used as well as the 'normal' FM mode. 
The price is $348.00. 
Whereas the former products are PCBs 

which are ready to put inside the cabinet 
of your choice, the SSB Electronics 
linear transverter LT-33S is a fully 
finished unit in a smart instrument case 
and comes complete with panel lights 
and power meter. Output is in excess of 
20W. KT2B used it with a 33-element loop 
yagi to achieve several DX contacts 
(distance not specified). Send me a 
self addressed envelope if you want 
any further information on these pro-
ducts. 

Blast from the past 
No more news this month (why didn't 

you send some?), but stand-by next 
month for a round-up of some classic 
products from the past. ffl 

by Steve Whitt 

Round the clock 
It is possible to DX on the medium wave 

band twenty-four hours a day (provided 
you don't need to sleep) but the band has 
two distinctly different 'personalities' 
according to the time of day. During 
daylight hours MW radio signals are 
absorbed in the lower layers of the 
ionosphere and only ground-wave sig-
nals propagate; these signals radiate 
away from the transmitter rather like 
ripples in a pond and allow reception at 
distances up to about 500km. Daytime is a 
good time to listen for low-power local 
radio stations in the UK, since very few 

distant signals are audible and therefore 
interference is at a minimum. 
At night the ionosphere tends to 

reflect, rather than absorb, MW signals 
and thus energy radiated upwards from a 
transmitter is reflected back down to 
earth at some point far away from the 
transmitter. It is quite possible for night-
time signals to undergo multiple hops 
with alternate reflections occurring in 
the ionosphere and off the earth's 
surface. This mechanism allows recep-
tion to take place many thousands of 
kilometres away from a transmitter. For 
example, Radio Globo (1220kHz) in Rio 

de Janeiro, Brazil, is regularly heard in 
the UK, its signal having to cross 9500km 
of ocean on the way. You will, of course, 
notice that night-time sky-wave propaga-
tion fills your radio dial with hundreds of 
powerful European signals, so how is it 
possible to hear the weak DX signals? 
Over the years, international broad-

casting organisations have agreed a 
bandplan arrangement on the MW band 
which entails all stations in one area 
operating on fixed frequency channels. 
This has been arranged to maximise the 
number of broadcasters who can operate 
and to minimise the degree of interfer-
ence affecting the listener. Fortunately 
for the DXer, international agreement is 
not perfect and as a result different MW 
bandplans are operated in different 
continents; most European, African and 
Asian stations use channels that are 
exact multiples of 9kHz, whereas in the 
Americas channels are assigned as 
multiples of 10kHz. This means that by 
tuning between the European broadcas-
ters, reception of transatlantic stations 
becomes possible. For example: 1008kHz 
(112 x 9kHz) — NOS Hilversum, Holland; 
1010kHz (101 x 10kHz) — WINS New York, 
USA; 1017kHz (113 x 9kHz) — SWF Baden 
Baden, Germany. 
This particular example also illustrates 

the value of knowing a station's time-
table. Although reception of WINS is 
technically possible as soon as a path of 
darkness exists between New York and 
the UK, NOS is a pretty powerful signal 
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and will cause interference. However, 
the Dutch station signs off for the night at 
the unusually early time of 2100 or 
2200hrs (GMT) and, knowing this, it is 
possible to tune a virtually interference-
f ree signal from WINS before midnight. If 
you've yet to hear your first American 
station, WINS is a pretty good bet; try any 
time after 2300 and listen for an all-
news/talk station with the slogan 'Give 
us twenty minutes and we'll give you the 
world'. 

Out of town stations 
Amongst the North American stations 

heard fairly regularly by DXers in the UK 
and Europe, are several 50kW clear 
channel stations on the eastern sea-
board of the USA. For the listener trying 
to catch as many stations from different 
states, there can be some confusion. 
The Federal Communications Com-

mission always defines a particular city 
or town as a station's authorised city of 
licence, but this does not define the 
physical location of the transmitter and 
antennas. To illustrate this point let's 
take a closer look at New York City 
stations in the table (bottom right). 
As you'll notice, several of these 

stations are in fact located in New Jersey 
which, normally, is not one of the easiest 
states to log and verify if one goes by 
listings of stations and their city of 
licence. In addition, the easiest station to 
log from Philadelphia, WCAU on 
1210kHz, is not in fact located in 
Pennsylvania at all, since its transmitter 
facility is located at Moorestown in New 
Jersey. There are, of course, many other 
examples of this sort of anomaly 
throughout the world (including here in 
the UK) and unless the DXer has 
accurate information to hand, it is 
common practice to use the city of 
licence as the guide to a station's 
location. 

World Radio TV Handbook 
Undoubtedly the most vital reference 

book for any DX shack (for either the MW 
or the SW listener) is the World Radio TV 
Handbook published by Billboard. You 
might still find the 1988 edition in the 
shops but at the time of writing, the new 
1989 version is just being printed to be 
ready for distribution from February 
onwards. This year, as for the previous 
two, the cover price is £17.95 in the UK. 
The 1989 edition includes the following 
features: WRTH Radio Industry Awards, a 
review of radio-related computer soft-
ware, a separate section called Listen to 
the World', satellite TV, MW in Asia and 
the regular equipment test-bench. This 
year much of the publication has been 
computerised and this should have 
shortened the lead-time between com-
pilation and publication, potentially 
increasing the accuracy of the informa-
tion. 

Channel check — DX tip 
1 350kHz: In Europe this frequency is 

dominated twenty-four hours a day by 
two transmitters at Nice and Nancy in 
France, carrying France-Inter program-

ming. On the same frequency but by no 
means as strong as the French signals 
are four transmitters in the USSR plus 
local transmitters of 10kW or less in 
Greece, Hungary and Yugoslavia. The 
last one, Studio B in Belgrade, is easily 
heard when France is off the air. 
Meanwhile, on the other side of the 

Atlantic 1350kHz is designated as a 
regional channel with around seventy 
stations in North America on the fre-
quency. Another dozen or so stations in 
Central America use the frequency 
along with thirty-five in South America. 
The best time to DX this frequency is 

when France-Inter is off-air for mainte-
nance, which happens for four hours 
every Tuesday morning between 0100 
and 0500hrs French local time. 
Generally speaking, the best times to 

DX 1350kHz are between 2305 and 
0258UTC in the summer and between 
0005 and 0358UTC in the winter. 
DX possibilities are: WLRQ, Cocoa 

Beach, Florida — 1kW (formerly WEZY); 
WNIS, Norfolk, Virginia — 5kW; CKAR, 
Oshawa, Ontario — 5kW. 
I wouldn't want to raise your hopes too 

far since this channel has always been a 
difficult one; in fact, nothing has been 
reported in the UK from Central or South 
America in the last decade! 

Newsdesk 
This month the newsdesk is dominated 

by the confused goings-on in the Irish 
Republic. On 31 December 1988 new 
tough legislation came into effect to 
outlaw the unlicensed Irish broadcasters 
who have flaunted the law for many 
years. Most stations decided that £20,000 
fines were too great a risk to bear and 
duly closed down. In fact, many stations 
did not wait till the midnight deadline on 
the 31st but signed off around midday in 
order to maximise audience impact; 
bearing in mind the New Year celebra-
tions, most stations would not have had 
many listeners if they had staged their 
farewells at midnight. 
Of about sixty or so stations operating 

before the new law took effect, a handful 
decided to press on regardless. At the 
forefront was a defiant Radio Dublin (still 
on 1188kHz and 6910kHz SW) who went to 
court to challenge the new laws on 
constitutional grounds. It is also known 
that Radio Star Country on 891kHz 
continued past the deadline, and that 
several stations which had closed down 
either played continuous taped music 
instead of normal programmes or, in fact, 
returned early in January. 
So far no raids have taken place but in a 

round-about way the Irish government 

appears to be implementing the law. 
They have instructed the Electricity 
Supply Board and Telecom Eirrean to 
write to illegal stations asking them for a 
good reason why their electricity supply 
and phone lines should not be cut off. 
The situation seems to be rather volatile 
and much could have happened by the 
time you read this column. 

Briefly returning to these shores, the 
latest news on the local radio front 
comes from Radio Brunel in Bristol. This 
is the first station in Britain to be 
targeted at the over-forties. The music is 
provided by Frank Sinatra, Ella Fitz-
gerald, Cole Porter and others of that ilk. 
In addition, classical music is featured 
every evening. This mix of programming 
is aimed at the 'glammie' market 
(greying, leisured, middle-aged spen-
ders). If successful in Bristol, I could 
imagine further success in typical retire-
ment areas such as Devon and Cornwall 
and the Sussex coast. Of course, Radio 
Brunel is not new but merely a relaun-
ched MW service (1260kHz) from GWR 
which now carries separate VHF-FM 
programming. 

DX file 
Since I returned from my November 

DXpedition it has seemed that medium 
wave radio conditions have been less 
than spectacular; then again, maybe I've 
been spoilt by the benefits of listening in 
Scotland with all the right gear! A few 
regular stations (VOCM-590, CJYQ-930, 
WINS-1010, etc) have been making the 
trip across the Atlantic, but the only 
station that made my ears prick up was 
from Italy. Try looking for Radio Inter-
national from Verona just outside the top 
end of the band; they are nominally listed 
on 1620 but I heard them on 1619.15kHz. 
Strangely enough, this is the first time 
I've logged the station (at around 
midnight) so either they were on an 
extended schedule or operating much 
more power than usual, since their signal 
was quite good. If you do hear this station 
you can send your reception reports to 
the Station Director, Flavio Mischi, at the 
following address: Corso Porta Palio 36, 
37122 Verona, Italy. 

Sign-off 
I'm afraid that rounds up the column for 

yet another month. So until we meet 
again don't forget to send in (care of 
R&EW in Brentwood) any queries you 
may have or any information you can 
offer about medium wave radio. Details 
of the stations you've been hearing 
recently would also be very welcome for 
the DX file. Good listening. 

Frequency Station Transmitter Location 

660kHz WFAN High Island, New York State 

710kHz WOR Lyndhurst, New Jersey 

770kHz WABC Lodi, New Jersey 

880kHz WCBS High Island, New York State 

1010kHz WINS Lyndhurst, New Jersey 

1050kHz WUKQ East Rutherford, New Jersey 

1560kHz WQXR Maspeth, Queens County, New York City 
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Compiled by Keith Hamer and Garry Smith 

The excitement created by the F2 layer 
propagation didn't exactly spill over into 
November. Past experience with this 
mode of propagation shows a recurrence 
in activity about twenty-seven days later 
but at the time of writing, no further 
signals of similar impact have been 
experienced here in Derby. However, 
Chris Howles of Lichfield reported a 
brief F2 encounter on the 6th. 
Sporadic E reception established itself 

on various dates throughout the month. 
There was widespread reception of 
Spain and Italy on the 13th, and a longer 
opening lasting for much of the morning 
was present on the 17th. Simon Hamer of 
New Radnor in Powys noted several 
unidentified signals on channels E2 and 
R1. 
Reception via enhanced tropospheric 

conditions prevailed for much of the 
month, although activity was at a very low 
level on some days. 

Eleven-year sunspot cycle 
At roughly eleven-year intervals, solar 

activity reaches a peak. The activity is 

created by severe magnetic storms 
within the sun's photosphere. These 
storms are visible from the earth and 
appear as dark areas known as sunspots. 
A high number of sunspots generates an 
enormous amount of energy which 
ionises the F2 layer some 350km above 
the surface of the earth. The actual 
height of this layer is not constant. It 
depends upon various factors such as 
the time of day, the amount of solar 
activity and the time of the year. During 
daytime in winter, ionisation is at its 
highest and television reception via this 
mode of propagation is more likely to 
occur between October and March in the 
northern hemisphere. 

First encounters 
Most enthusiasts first encountered TV 

signals via the F2 layer towards the end 
of 1978 during cycle 21. Signals were also 
noted throughout November and 
December. In 1979/80/81 the bulk of the 
reception occurred during October, 
November and December with peaks 
noticed around the middle of each 

month. Activity during the first three 
months of each year was very low 
compared with the autumn months. 
Thursday 19 October, 1978 was a date to 

remember. At lunchtime an intense 
opening brought in strong F2 signals 
from the USSR, when the 0249 test card 
and a 'blockboard' pattern were 
deciphered among the severe multiple 
images present on the screen. Below 
channel E2 there were various com-
munication networks that could be 
heard, some of which sounded like 
Russian. When the aerials were directed 
to the west, American voices could be 
heard with occasional snatches of Indian 
music breaking through. At first, TV 
DXers didn't really know what to expect 
from this novel mode of propagation. 
Would signals like this be few and far 
between? Fortunately the answer was 
no, and during the next few winters, Bank 
I transmitters were received at 
phenomenal distances. 

DX-TV log for November 
The following DX-TV reception was 

PHOTO FILE • PHOTO FILE • PHOTO 

Hal: The PM5544 as used by Abu Dhabi The 
channel numbers are shown at the top 

Fig 4: Italian clock caption radiated by the first 
network of RAI 

esa 

INNIN 

l ira II Ai 
t s." 

II 
»MI I I I» WM IM 

Fig 2: Modified PM5544 test card used by 
Dubai with channel details at the bottom 

F7g 8: Caption used at the end of the Italian 
weather forecast 

Fig 3: Electronic test pattern used by the 
Canadian Forces Network 

vtI I t?u-

•111111111311111811•11■811Monio 
Fig 6: Iranian FuBK test card Note the 
graduated band at the bottom 
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DX-TV RECEPTION REPORTS  
logged by Garry Smith of Derby during 
November: 
02/11/881 NRK (Norway) on channel E2. 
04/11/88: Dutch, French and Belgian 
tropospheric signals in Band III. 
06/11/88: F2 communications below 
channel E2; RTL PLUS (German-lan-
guage service from Luxembourg) on 
channel E7 via enhanced tropospheric 
conditions. 
07/11/88: SVT-1 (Sweden) on channel 
El0 with the KANAL 1 SVERIGE' PM5534 
via meteor-shower (MS) propagation! 
Also noted on channel E4 slightly later. 
13/11/88: JRT (Yugoslavia) on E3 with 
subtitled programme; TVE-1 (Spain) E2; 
RAI (Italy) on channel IA — all via 
Sporadic E between 1000 and 1040GMT. 
14/11/88: TSS (Russia) on R2 with the 
UEIT test card via Sporadic E. 
15/11/88: CST (Czechoslovakia) on chan-
nel R2 radiating the EZO test card; TSS 
on R2 with the UEIT test card. 
17/1 TVE-1 on channels E2, E3 and 
E4; RTP (Portugal) on E3 via Sporadic E. 

Reception reports 
A mid-morning Sporadic E opening on 

2 November produced a variety of 
European stations for Bob Brooks of 
South Wirral. Among them was Bantiger 
(Switzerland) on channel E2 showing the 
'+PTT SRG 1' FuBK test pattern. He also 
logged programmes from Italy on chan-
nels IA and IB. The last signal to be 
received was Canal Plus on channel L3 
showing cartoons at 1245. Other good 
days were the 3rd when Spanish prog-
rammes, including Dynasty in colour, 
were resolved between 1030 and 1100 on 
channels E3 and E4. The Russian test 
card was resolved on the 14th on channel 
R2 followed later by Czechoslovakia on 
R1 and Switzerland on E2. The most 
intense opening occurred on the 17th 
with signals present between 0835 and 
1145GMT. The opening was from the 
south with high-level Spanish signals on 
channels E2, E3 and E4 showing Break-
fast TV, Dynasty and a programme on 
hairdressing. The same opening also 
brought in Portugal on E3 and Italy on IA 
and I B. 

'The 14th was a strange day', writes 
Kevin Jackson of Leeds. 'I had RTE at 
really high levels on Ch H and a few Irish 
radio stations at FM. Also present were 
NRK from Bokn on E5 and Switzerland on 
E34, with nothing else at all. It must have 
been some form of ducting effect 
associated with the foggy weather that 
day'. Kevin logged a new country at UHF 
on the 16th when test patterns from the 
new Danish outlets at Aabenraa and 
Videbaek emerged. A surprise Sporadic 
E opening on the 17th gave sustained 
signals from Spain and Italy for nearly 
three hours. In addition to the state 
channel RAI on channel IA, an Italian 
private station was detected. An 
advertisement for a fur coat was being 
shown accompanied by a telephone 

number in the lower corner of the 
screen. Some form of symbol or logo 
appeared on the left. Unfortunately, the 
co-channelling was so bad that the 
writing could not be made out. The 
station seemed to be a more upmarket 
version of another private station called 
Telemarket, which shows masses of low-
budget adverts — a sort of armchair 
shopping channel. 
Dalibor Frkovic of northern Yugoslavia 

has been experiencing signals on chan-
nel E3 from the south-west during the 
late afternoon and early evening period, 
but sometimes as late as 2100 local time. 
The sound channel has never been 
resolved but at times the pictures are 
fairly distinct. Once he saw Negro people 
in traditional African dress and also a 
test pattern composed of vertical stripes. 
There are also many breakdowns in the 
transmission! So far there have been no 
real clues as to its origin. 
David Glenday of Arbroath has once 

again received the new Danish TV2 
PM5534 test card. The most recent 
reception took place on channel E30 at 
0950 on 17 November from the Heden-
sted transmitter. Sporadic E signals from 
Spain were observed later in the mor-
ning on E2 and E4. The serial Dynastywas 
being broadcast. 

Low-power success 
According to Joop Prosée in the 

Netherlands, the 1 kW WDR-1 (West 
Germany) outlet at lbbenbüren/Tecklen-
burg on channel E8 relays the 'WDR1 Mü 
32' FuBK from Münster. WDR-3 is relayed 
on E5 from the same site. This means the 
mystery WDR-1 reception of 14 June, 
seen by Garry Smith, Kevin Jackson and 
Mark Dent was the genuine thing rather 
than a switching error! 
Joop has also commented that Simon 

Hamer's Icelandic reception in Band Ill 
via Sporadic E early last June was a 
remarkable achievement, considering 
the great distance involved and the fact 
that both the E6 and E7 transmitters have 
directional aerials. Vadlaheidi E6 is 
situated in the north-west of the island 
and is totally shielded by mountains in 
the direction of the UK and the Nether-
lands. The main radiation directions are 
108° and 317°. The Hafell transmitter on 
channel E7 is situated on Iceland's south 
coast with 1100kW ERP. Radiation direc-
tion is 62°, (47° to 77°). Joop has estimated 
that the power directed towards the 
United Kingdom from both transmitters 
would not be more than between 1 kW 
and 5kW. 

Not a world-wide record! 
The '6m Record' heading in a recent 

issue of R&EVI and Joop Prosée's 
reference to an 'absolute record' were, 
of course, referring to record reception 
conditions noted in the Netherlands and 
were not a world-wide event! The 
Netherlands-Texas opening was not via 

F2 layer propagation — this mode of 
propagation could not provide reception 
distances far in excess of 7500km. 
Duncan Fraser in New Zealand has 
commented that the NZ record is 
Wellington-VE1 (New Brunswick?) which 
is approximately 14,000km. 

Malaysian reception 
Lt Col Rana Roy is experiencing 

spectacular openings from Malaysia at 
his location in northern India. The 
propagation is thought to be either F2 or 
a form of TEP (Trans-Equatorial Propaga-
tion). Reception has occurred as early as 
0730 local time but much of the reception 
was noted from late afternoon onwards, 
mainly on channel E2 but signals on E4 
have also been encountered. Rana 
writes, 'They have programmes in Malay, 
Mandarin and at times I have seen script 
which is similar to the Malayalam script 
used in southern India. The main 
identification is a number "3" which is 
present in the lower right-hand corner of 
the screen for most of the time. For much 
of the time the signals are strong and in 
colour, although due to smearing the 
colours are not very good. As I write this 
letter, I am watching a movie from 
Malaysia. Their sound channels are also 
available on FM at 103.75, 105.5 and 
107MHz. Signals from Thailand on E3 are 
still coming in but on a less regular 
basis'. 

Sensation from down-under 
Duncan Fraser noticed the first Spor-

adic E opening on 2 November. There 
were six days of Australian Sporadic E. 
The signals were weak at first but the 
openings are gradually improving. On 
the 8th, a Tasmanian FM station '7 ABC' 
was received at good strength on a 
telescopic rod aerial. Duncan reports a 
lack of signals on channel Rl. 
Both Duncan (and Roger Bunney of 

Romsey in the UK) have sent details of 
some rather encouraging reception 
experienced by Anthony Mann in West-
ern Australia by a combination of TEP 
and Sporadic E. The 6m band was open 
most days during October, but on the 
15th Chinese channel 1 (49.75MHz vision 
and 56.25MHz sound) was received 
during the mid-afternoon at high 
strength. The best was yet to come. On 29 
October, Chinese channel 4 video 
(77.25MHz) was present for most of the 
evening but at a fairly low level. However, 
for about ten minutes around 1940 local 
time (UTC+8h) it peaked to levels 
normally reached by channel C2 video 
(57.75MHz). During this opening, signals 
on channels Cl (49.75MHz) and C2 were 
also present at very high strengths. By 
2300 the C4 signals had finally faded, 
some four hours after they were first 
noticed. Also noted were signals on 
channels E2 (48.25MHz), E3/A2 
(55.25MHz), E2 sound at 53.75MHz, Cl 
sound at 56.25MHz, A2 sound at 
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59.75MHz, A3 vision at 61.25MHz, and E4 
vision at 62.25MHz (there were two 
stations present). There were no signs of 
any Russian stations. The Cl signals from 
China had been present for most of the 
afternoon. The 6m band was open to 
Hawaii during the morning. 

Beware — OSPJ! 
A growing contagious disease among 

the presentation departments in tele-
vision broadcasting is now about to hit 
the BBC in a big way. Its medical name is 
On-Screen Plastic Junk (OSPJ) and it 
can be diagnosed as a colourful 
switchback of flying balls, parts of letters 
and other shapes which swirl about and 
lunge out towards the unsuspecting 
viewer before finally descending in a 
heap on the living-room carpet—the last 
thing you'd want to experience after a 
night out down the pub! However, the 
presentation department is about to turf 
out the traditional captions of the BBC 
and take the network into an age of hi-
tech television graphics. Impressive and 
colourful as they are, many people, and 
not just DX-TV enthusiasts, have a deep 
interest in this particular technical side 
of television broadcasting and have 
delevoped a soft spot for the traditional 
captions. 
This hi-tech presentation seems to be 

growing in use throughout the world. 
Duncan Fraser thought it was just an 
awful idea confined to television in New 
Zealand, and Simon Hamer in Wales 
wonders what HRH Prince Charles 
thinks about all this appalling technical 
architecture! 

Service information 
Australia: Western Australian amateur 

VK6R0 has been granted an 
experimental licence to carry out tests 
on propagation and MUFs between 30 
and 50MHz. He will be transmitting on 
35.81 and 41.75MHz using FM with 83W 
and a 6-element log periodic array. He 
will also monitor 28.385 and 28.885MHz. 
No further details are available. 
TVQ-0 (Universal Telecasters Old Ltd), 

the Australian commercial TV station in 
Queensland, has swapped channels with 
DDQ-10 (Darling Downs TV Ltd, 
Toowoomba). TVQ now uses channel 10 
and DDQ channel 0. 
Malaysia: The PM5544 test pattern 

carries the identification 'RTM-WARNA'. 
India: Two new transmitters were 

commissioned at Delhi to replace the old 
ones. They are: Delhi 1 E4 20kW (old 
transmitter was 10kW), and Delhi 2 E7 
10kW (previously lkW). 
The new TV tower is 235m high. It 

carries all the TV transmitting antennas 
for Delhi 1 and 2 and the FM sound 
transmitting aerials for AIR. The TV 
tower incorporates several futuristic 
features including an observation gal-
lery for the public and a revolving 
restaurant just below its microwave 
platform. 
The TV set-up in India is mainly a 

national service with regional variations. 
The regional service operates from 1700 
and 2040. The national network from 
Delhi is then relayed by all TV transmit-
ters until closedown at 2330. Regional 
transmissions take place in the various 
regional languages. All test transmis-
sions are regional with their identifica-
tion superimposed over the test card 
along with the channel, date and time. 
Educational TV is relayed by all 

centres. The University Grants Commis-
sion has programmes for university 
students from 1245 to 1345 with a repeat 
from 1600 to 1700, six days a week. These 
consist of educational programmes 
made in India, USA, UK, USSR and West 
Germany. The Russian and German 
programmes are dubbed into English. 
School TV is regional and is screened 
everyday between 0930 and 1030. Some 
regions also have programmes for 
schools in the afternoon. 

United Kingdom: Around 25% of house-
holds in the UK now have teletext which 
amounts to some 5.5 million receivers. 
The service is paid for by advertising 
which accounts for no more than 30% of 
the pages. The advertising is mainly 
national but local classified advertising 

is now being introduced in each ITV 
region. Apart from the normal IBA Oracle 
service, additional teletext services are 
available by subscription. These ser-
vices are encoded and the payment 
covers equipment needed for extra 
decoding. 
The IBA is making regular D-MAC test 

transmissions from the Intelsat V F4 
satellite which covers much of Europe. 
These take place between 0745 and 1145 
on weekdays and are intended for 
receiver manufacturers. The satellite is 
located at 34.5°W with an 11GHz downlink 
frequency. 

France: The fifth Television network in 
France is called LA5 (La Cinq) and is 
relayed to the various terrestrial trans-
mitting sites via the TELECOM 1A (8 °W) 
satellite which is also used for the 
distribution of M6 (Métropole Télé-
vision). Eventually it is intended to 
transfer the broadcasts to a new satel-
lite, TELECOM 1C. 
La Cinq broadcasts take place at UHF. 

Tables showing the transmitters in 
operation at the end of last summer are 
on pages 26 and 27. 
Yugoslavia: There are plans to extend 

the third television network in Yugosla-
via. Future transmitters in the order of 
10kW ERP are planned at Belie (near 
Osijek), Labistica (near Split) and Ucka 
(near Rijeka). Zagreb-3, which is already 
in operation, has been showing only 
satellite material since early November. 
From 1-6 November: RAI UNO; 7-13 
November: CNN; 14th-20th: 3-SAT; 21st-
27th: TV5. Initially, Zagreb-3 radiated a 
mixture of SKY and SUPER CHANNEL 
music programmes to supplement their 
own local programmes. 
This month's service information was 

kindly supplied by Geista van der Linden 
(Rotterdam, Netherlands), the Benelux 
DX Club (Netherlands), Dalibor Frkovic 
(Yugoslavia), Bertrand Prince (France), 
Duncan Fraser (New Zealand) and the 
IBA (Winchester, United Kingdom). 
Photographs were supplied by Fred 
Pilkington, Keith Hamer and Garry 

Smith. ffl 

EXCHANGE RESOURCES 28 MILSOM ST. 

RECRUITMENT BATH BA1 1DP 

Vacancies in all areas of radio, 
communications, electronics and computing, 
UK and elsewhere. Permanent or contract. 
Large and small companies, new starts and 
co-operatives. Call now. We take time to suit 

your preferences in all aspects of your 
working environment and career. No 

pressure. No defence work. 

TONY WILSON 0225-69671 

To (name of newsagent) E_ 

NEWSAGENT ORDER FORM 

io& 
ronics 

pL 

Please order a copy of Radio & Electronics World for me 

every month 

NAME  
ADDRESS  

Newstrade distributors: S M Distribution, 6 Leigham Court Road, 

, Streatham London SW9 2PG. Tel: 01-677 8111 
L— _J 
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DX-TV RECEPTION REPORTS  
TOWN SITE CH 

L 
POL ERP 

(kW) 
SERVICE 
DATE 

TOWN SITE CH 
L 

POL ERP 
(kW) 

SERVICE 
DATE 

BOURGES Neuvy 21 H 130 30/09/86 ARCACHON Foret Piraillan 35 H 0.5 24/06/88 

BRIVE Lissac 21 H 2 30/11/87 BAR-LE-DUC Cote Ste Catherine 35 H 0.18 29/06/88 

NANTES Haute Soulaine 21 H 50 30/06/86 BRIVE Roc de Mioule 35 H 0.1 30/11/87 

LONS-LE-SAUNIER Route de Valagna 22 H 0.1 28/03/88 CHERBOURG Digosville 35 H 20 23/12/86 

CHARTRES Les Hauts Saumons 23 H 0.45 30/01/88 ALBERTVILLE Fort du Mont 36 H 0.095 29/04/88 

RIBERAC Puy de Beaumont 24 V 250 04/02/88 SAINT RAPHAEL Pic de L'Ours 36 H 80 30/09/87 

LYON Fourviere 28 H 5 20/02/86 SAVIGNY SUR 
ORGE Rue Bords de l'Orge 36 H 0.03 20/11/87 

LE PUY Mont Denise 29 H 0.45 27/07/88 VESOUL Chapelle de la Motte . 36 H 0.07 28/03/88 

MAROMME Houpeville 29 H 0.06 04/06/88 COULOMMIERS Mouroux 37 H 0.06 31/12/87 

TOULOUSE Pic du Midi 29 H 80 07/07/88 BOURG-EN-BRESSE Ramasse 38 V 0.3 30/06/86 

TROYES Les Riceys 29 H 250 15/12/86 CAEN CHU 38 H 0.6 11/07/86 

BELFORT Valdoie 30 V 0.25 12/09/87 LA BAULE Saint Clair 38 H 0.15 30/09/86 

BORDEAUX Cauderan 30 H 0.055 29/06/88 LE CREUSOT Mont Saint Vincent 38 H 2.5 30/06/86 

CLERMONT-
FERRAND 

Puy de Dome 30 H 100 24/12/87 LIMOGES Puy Las Rodas 38 H 1.4 30/09/86 

PARIS Tour Eiffel 30 H 100 20/02/86 NIORT Maisonnais 38 H 200 01/11/86 

SAINT LO Agneaux 30 H 0.065 18/02/88 PERPIGNAN Neoulous 38 H 2 16/12/87 

SAINT QUENTIN Gauchy 30 H 0.5 28/03/86 DREUX Plateau des Bates 39 H 0.1 29/02/88 

ANGOULEME Saint Saturnin 31 H 5 30/09/86 FOIX Roc du Prat de Redon 39 H 0.075 31/12/87 

N I MES Immeuble Bas Rhone 31 H 0.2 20/02186 MAZAMET Pont de l'Arn 39 H 0.075 03/03/88 

DRAGUIGNAN Les Fourches 32 H 0.1 18/05/88 METZ Luttange 39 H 200 31/10/87 

LE MANS Mayet 32 H 150 30/11/87 VILLERS 
COTTERETS Fleury 39 V 25 31/12/87 

MARSEILLE Grande Etoile 32 H 160 20/02./86 QUIMPER Lycée Brizieux 40 H 0.07 03/12/87 

MAUBEUGE Roussies 32 H 3.5 28/03/86 JARRIE Rocher de la Bourg 41 H 0.2 04/05/88 

MEYMAC Les Gardes 32 H 0.02 30/05/88 NEVERS Challuy 41 H 0.4 20/02/86 

SAINT DIZIER Tour de Gigny 32 H 0.03 03/12/87 POITIERS Hopital des Champs 41 H 1 30/06/86 

SOISSONS-LEURY Meunier Noir 32 H 0.06 31/12/87 MORET SUR LOING Le Calvaire 42 H 0.05 06/01/88 

TOULOUSE Bonhoure 32 H 5 17/02/86 AURILLAC Caussac 43 H 0.03 18/02/88 

DIGNE 1 Saumon 33 H 0.05 18/02/88 
LE PLESSIS 
ROBINSON 

La Terrasse 44 H 0.05 19/09/87 

LAVAL Montrochard 33 H 20 28/03/88 LILLEBONNE St Jeanne Folleville 44 H 0.03 04/06/88 

BREST Roc Tredudon 34 H 100 15/12/86 MEZIERES Sury 44 H 4.5 29/06/88 

CHEZY SUR MARNE Troncet 34 H 0.05 31/12/87 VIERZON Rue du Chateau d'Eau 44 H 0.125 02/08/88 

FECAMP Cote de la Vierge 34 H 0.02 04/06/88 ANNECY Belvédère de Jeanne 45 H 0.05 31/12187 

LISIEUX Saint Desir 34 H 0.15 18/05/88 AUXERRE Blegny le carreau 45 H 0.1 16/12./87 

RENNES Saint Pern 34 H 75 15/12/86 BESANCON Breguille 45 H 1 30/04/86 

ROANNE Les Hauts Vavres 34 H 0.45 29/06/88 ROUEN Bois du Roule 45 H 0.04 04/05/88 
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 DX-TV RECEPTION REPORTS 
TOWN SITE CH 

I. 
POL ERP 

(kW) 
SERVICE 
DATE 

TOWN SITE CH 
L 

- POL ERP 
(kW) 

SERVICE 
DATE 

DIJON Général Ruffey 46 V 1 28/03/86 CHAMBERY Les Monts 55 H 4 13/04/88 

LE MANS La Foréterie 46 H 0.3 30/11/87 EVREUX Netreville 55 H 0.19 31/12/87 

SAINTES Vélodrome 46 H 0.01 31/12/87 MANTES Maudetour en Vexin 55 H 2.7 30/06/86 

STRASBOURG Pont du Rhin 46 V 0.5 26/05/88 NANCY Malzeville 55 H 7 20102/86 

AVIGNON Le Pontet 47 H 1 30/06/86 SAINT NAZAIRE Etoile du matin 55 H 4 27/03/86 

CHARTRES Montlandon 47 H 50 15/12/86 VILLENEUVE SUR Pech 
LOT de Montfabes 55 H 0.2 31/12/87 

IGNY-PALAISEAU Les Marnières 47 H 0.075 16/10/87 BAYONNE La Rhune 56 H 40 30/06/86 

LAVAL Stade Jean Mace 47 H 0.025 19/04/88 OYONNAX 2 La Grande Roche 56 H 0.1 09/08/88 

SENS Gisy les Nobles 47 H 40 06/01/88 TOULON Cap Sicie 57 H 100 20/02/86 

FONTAINEBLEAU 2 Butte Montceau 48 V 0.035 16/10/87 TOURS Chissay 57 H 95 01/08/86 

LA ROCHELLE Mereuil 48 H 0.8 31/03/86 USSEL La Garénne 57 H 0.006 30/05/88 

MONTPELLIER Saint Baudille 48 H 250 12/09/87 CLERMONT-
FERRAND Royat 58 H 1 30/06/86 

PARIS-EST Chennevieres 48 H 5 12/09/87 GAP La Romette 58 H 0.15 29/06/88 

VENDOME La Poterie 48 H 0.05 18/06/88 VANNES Moustoir'ac 58 H 75 30/09/86 

AMIENS Dury 49 H 5 30/06/86 DUNKERQUE Tour de Rouze 59 H 1 11/04/87 

BEAUVAIS Saint Just 49 H 100 15/12/86 GRENOBLE Tour-sans-Venin 59 H 0.6 20/02/86 

ETAMPES Stand du Tir 49 H 0.02 04/02/88 LYON Mont Pilat 59 H 250 24/12/87 

MONTLUCON Marignon 49 H 0.5 30/06/86 MELUN Hopital 59 H 0.08 19/09/87 

PROVINS Bellevue 49 H 0.08 06/01/88 PARIS-SUD Villebon 59 H 2 31/10/87 

VALENCIENNES Marly 49 H 6 30/09/86 ROUEN Grand Couronne 59 H 100 30/09/86 

VIENNE Tour de Pipet 49 H 0.01 31/03/88 AGEN Saint Esprit 60 H 0.11 23/03/88 

ANGERS Rochefort sur Loire 50 H 20 30/06/86 CHATELLERAULT Les Minimes 60 H 0.2 20/11/87 

BLOIS Rue A Poulain 51 H 0.015 18/06/88 PAU Assat 60 H 2 01/05/87 

LENS Souvigny 51 H 10 20/02/86 
LES SABLES 
D'OLONNE Vaire 61 H 1 30/05/88 

NICE Mont Alban 51 H 2 01/06/87 MEAUX La Justice 61 H 0.07 19/09/87 

ORLEANS Trainou 52 H 20 30/06/86 ALES L'Hermitage 62 H 0.05 30/06/86 

DOLE Plateau de Plumont 53 V 0.15 31/03/88 LORIENT Ploemeur 62 H 1 30/06/86 

LE HAVRE Harfleur 53 H 20 30/06/86 BREST 1 Queliverz'an 63 H 0.05 18/02/88 

REIMS Hautvillers 53 .H 25 15/12/86 CANNES Vallauris 63 H 0.15 20/02/86 

VALENCE St Romain de Lerps 53 H 1 30/06/86 PERIGUEUX 1 La Curade 64 H 0.075 04/02/88 

ALBI Mascrabière 54 H 0.08 31/12/87 BORDEAUX Bouliac 65 H 60 20/02/86 

MARSEILLE Pomeques 54 H 4.5 30/06/86 LILLE Lambersart 65 H 5 20/02/86 

MAYENNE Route d'Ambière 54 H 0.025 31/12/87 PARIS-NORD Sannois 65 H 4 12/09/87 

CACHAN Rue de la citadelle 55 H 0.055 16/10/87 SAINT ETIENNE Croix de Guizay 65 H 12 20/02/86 
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MI AUDIO DIGITISE 
FOR THE COMMODORE AMIGA 500 

by Terry Weatherley 

This project shows how to build an 
audio digitiser for the Commodore 
Amiga A500 computer. The digitiser uses 
easily obtainable components and 
derives its power from the A500. 
Although the circuit can be constructed 
on a piece of stripboard, a PCB design is 
given. Also described are two other 
circuits which, although not essential, 
enhance the performance of the 
digitiser. 
The Commodore Amiga A500 is one of 

the new generation 16 bit micros. It 
contains a 68000 microprocessor chip 
and has 500K of memory fitted as a 
standard feature which can be easily 
upgraded to 1 megabyte. The working 
environment makes extensive use of the 
mouse, and the machine is almost 
entirely icon driven. Software with any 
new machine is always difficult to obtain 
at first, but the Amiga is well supported 
by a wealth of public domain software 
which is readily available from user 
groups or elsewhere at a modest cost. 
Public domain software is developed 

by enthusiasts and shared by posting on 
bulletin boards world-wide. 

Shareware 
Shareware, on the other hand, is 

sometimes supplied free of charge, 
except for the manual which can be 
purchased from the author of the 
program, thus giving some return on 
their time. Again, you are encouraged to 
pass on the program. 
A great deal of public domain software 

is collected together by Fred Fish which 
is available on the aptly named 'Fish 
discs'. Another collection of useful 
program material is collected and issued 
on Amicus discs by Amazing Computing 
Magazine. User groups sometimes col-
late software under different titles for 
their members. 
This digitiser is the direct result of the 

author's browsing through some of the 
Amicus discs. In one collection there 
was a program entitled PSOUND, written 
by Anthony Wood of Sunrize Industries. 
This program offered a way of replaying 
digitised sound samples and gave some 
routines for manipulating them. The 
sample could be replayed faster or 
slower, and the sound could be inverted 
or altered in frequency. A graphical 
representation of the sound could be 
displayed and the sample fragmented 
and reconstituted in the same, or 
different order. All in all, a very useful set 
of programs. In the public domain there 
are some digitised sounds, of which the 
most well-known are 

extracts from 2001 or Startrek. The 
program allows the user to sample their 
own sounds, and the text accompanying 
the program indicated that a digitiser 
can be purchased from the software 
writer cheaply. This tempting offer came 
from the United States, so it was decided 
to see if a digitiser to complement the 
program could be built. 

Warning 
I think it is important to add a word of 

caution at this stage. Poking about the 
ports of a computer can be hazardous to 
the computer's health. Similarly, plug-
ging in homebrew add-ons can also 
cause problems if the add-ons are faulty. 
Neither R&E1V or the author are 
responsible for any damage you might 
inadvertently cause to your computer. 
Always check and re-check the circuit 
and test with an external supply first. 
I decided first to investigate how 

digitised information was put into the 
computer. Was the choice between the 

serial or the parallel (printer) ports? The 
parallel port was thought most likely and 
the pin-outs were investigated with a 
'scope probe (see warning). The A500 
manual shows excellent circuit and pin-
out diagrams, and the pin-out diagram 
for the printer port was easily located. 
When the program called for a digitised 
input, a strobe signal was shown on the 
relevant pin (pin 1). Pins 2 to 9 of the pin-
out diagram were data pins and pins 17 to 
25 were ground. Pin 14 was the only non-
standard pin and supplied 5V at 100mA to 
power the external add-ons. 

Digital data 
The next step was to discover if the 

program would accept digital data 
through the parallel port. One option on 

the relevant program menu was to 
monitor the digital levels being received 
by the computer. Numbers from 0 to 255 
(the full 8 bit range) were displayed as 
received. Number 128 was set up by 
grounding the relevant pin through a 1k 

R1 VRI 
Cl 4k7 10k 
82p 
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I C2 

6 

 v v vi 
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680R 
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AISB 
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C2 100n 
R1 4k7 
R2 68011 
VR1 10k 

Fig 1: AID circuit 
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Fig 2 Let: PCB component overlay diagram. Right: PCB track layout with the component overlay diagram in position 

conversion starts at the leading edge of 
the conversion command signal and 
when it is completed, the data is 
transferred to the output storage of the 
AD 0804. 

resistor. The computer displayed this 
number, together with the rest in a 
similar way. This showed, therefore, that 
the receive portion of the program was 
active. All that was needed now was an 
audio digitiser. 
The AID chip is the heart of any 

digitiser. The ADC 0804 chip was used 
because it was readily available and 
reasonably fast. The datasheet 
describes it as 'a CMOS 8 bit analogue-
to-digital converter with output latches 
that directly drive a microprocessor data 
bus. The IC looks like a memory location 
or I/O port to the microprocessor, so 
interfacing logic is not required. The 
analogue input voltage range is 0-5V with 
a single 5V supply and 2.5V supplied to 
pin 9. Any voltage span can be converted 
to full 8 bit resolution by connecting half 
the span voltage to the reference pin (pin 
9)'. The conversion rate was given as 8770 
per second and the current needed as 
1.3mA. 
An AID converter works by comparing 

the incoming voltage to the reference 
voltage. At the start of each conversion 
the most significant bit (MSB) is set to 1 

and all the other bits are set to 0. This 
produces a voltage from an internal D/A 
converter of half the reference voltage. 
This is compared with the input voltage 

(V,0 < \Ire /2) if the MSB is set to 0, 
otherwise it is held high. This process is 
repeated for all of the 8 bits on 
successive clock cycles, until a valid 
digital representation of V,r, appears at 
the outputs. This method of AID conver-
sion is known as 'successive approxima-
tion', and it can be seen that this type of 
conversion will always take nine clock 
cycles whatever the value of Via. 
. The external circuitry of the AD 0804 
shown in the circuit diagram is not 
complex (see Fig 1). Additional amp-
lification is not required since the input's 
impedance is sufficient. For the holding 
function, a 100nF capacitor is used 
across the input. The 680 ohm resistor 
from pin 9 (Vial) to ground defines the 
dynamic range of the AID. This gives 1V 
on pin 9 and, consequently, the range is 
set to 2V. The A/D has an external clock 
oscillator which is provided with exter-
nal components via pins 19 and 4. The 
clock is set to about 1000kHz. The 

PCB track layout 
The circuit could be made up on a 

piece of stripboard, but making a PCB 
with an etch resist pen is quite easy and 
probably as quick. A suitable track layout 
is shown with the component overlay 
diagram (see Fig 2). 
When completed, it is connected to 

ribbon cable and then to a 25-way D plug 
to interface with the computer. Before 
connecting, it is wise to re-check the 
circuitry and test with an external supply 
to ensure there are no short circuits. The 
'scope should show the clock oscillator 
on pin 4, and all the output's pins (11 to 18) 
should be high. Pin 20 should have 5V and 
pins 8, 10, 1, 2 and 7, OV. Pin 9 (Vrai) should 
have about 1V, and pin 1 should be 
connected from the computer to the 
read/write pin (pin 3). The data lines 
should be connected to the relevant pins 
and the 5V and OV connections will 
complete the circuit. Audio from a 
cassette recorder should be connected 
to the input via pins 6 and 7. 
With the computer off, connect the unit 

to the printer port. After switching on the 
computer it should kickstart in the usual 
way. The PSOUND program should be 
used and the signal levels monitored. If 
the displayed numbers are very low ( < 
50), increase the input from the cassette. 
If they are too high ( >230), decrease the 
volume. If they show 255 it is worth 
unplugging the audio and waiting for 
them to decrease. A test sample can be 
digitised, although it was here that the 
results proved unreliable. Sometimes 
the unit would digitise well and on other 
occasions not at all. The problem 
appeared to be connected with the R/W 
pulses from the computer. I felt matters 
could be improved. 
I decided to build an external oscillator 

to furnish the AID with R/W pulses. After 
experimenting with a 555 timer IC the 
circuit shown in Fig 3 evolved and was 
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built on a small piece of stripboard. After 
checking with an external supply and a 
'scope the circuit was ready to use. After 
the power was re-generated from the 
computer, the connection from pin 1 of 
the computer printer port was discon-
nected and the new circuit connected. 
The effect was two-fold. Firstly, the 
program digitised reliably and secondly, 
the other menu options could be used. 
These were 'monitor digitiser' and 
'monitoring', prior to recording a sample. 
The PSOUND program was accompa-

nied by useful notes and a full manual 
and can be obtained from the address 
shown in the program. 
I added an indicator to my digitiser 

(see Fig 4) to show when the full range of 
the AID was in use. Each data line was 
connected to one input of an eight input 
NAND gate. When all the inputs to this 
gate were low the output was high. This 
occurred when the output from the AID 
was 255 and indicated by an LED(a 
74LS30 was used.) 
The circuit shown in Flg 4 was built on a 

piece of stripboard and interfaced to the 
main board with ribbon cable. The 
volume of the cassette recorder was set 
so that the LED flickered, indicating that 
the full range of the A/D was in use. This 
was a useful addition to the main circuit. 
It should be possible to redraw the PCB 
to accommodate all of these additions 
without too much difficulty. The audio 
digitiser can be housed in any suitably 
sized box—a small plastic one will do. It is 
necessary to keep the ribbon 

cable as short as possible when you use 
RFI (Radio Frequency Interference) 
spray to prevent the PCB from shorting 
out because of the conductive coating. 
This project was simple to build and 

certainly enhanced the use of a quite 
remarkable computer. Components are 
easy to obtain from many advertisers in 
R&EW. 
The software is available on an Amicus 

disc. I can supply a copy of the software 
with some digitised samples on receipt 

of a disc and a self-addressed label and 
postage (19p is enough for one disc in a 
padded envelope). No charge is made for 
the software, but each disc should be 
accompanied by £1.00 for copying, etc. 
Discs should be sent to: Terry Weath-
erley, 16 Beverley Court, Carlton Col-
ville, Lowestoft, Suffolk NR33 PI3JZ. 
Ready-made audio digitisers, together 
with program enhancements and a 
manual, are available from the address 
given in the program. ffl 

Fig 4: Peak indicator 

TX-3 RTMCW/ASCII TRANSCEIVE 
The high performance, low cost system 

Split-screen, type-ahead operation, 24 memories, clock, review 
store, callsign capture, RTTY auto CR/LF, CW software filtering and 
much more. Needs interface or TU. BBC-B and Master, CBMf34 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 RTrY/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 of software for the SWL. 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, RITTYand CW Fitters, computer noise 
isolation for excellent reception. Transmit outputs for M IC, PTT and 
KEY. Kit £20 (assembled PCB + cables, connectors) or ready-made 
£40, boxed. State rig. Available only with TX-3 or RX-4 software. 

ALSO MORSE TUTOR £6, LOGBOOK £8, RAE MATHS £9 for BBC 
and CBM64 (disc £2 extra), SPECTRUM, ELECTRON, VIC20 

Prices include VAT and p&p, 1st Class inland, airmail overseas, 
normally by return. Eire, Cl, BFPO deduct 13%. 

Technical Software (REW) 
Fron, Upper Llandwrog, Caernarfon LL54 7RF 

Tel 0286 881886 VISA 
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Name/Address 
Postcode/Telephone 

FREE CLASSIFIED ADS 
FREE CLASSIFIED ADS CAN WORK FOR YOU 

We are pleased to be able to offer readers the opportunity to sell your 
unwanted equipment or advertise your wants'. 

Simply complete the order form at the end of these ads, feel free to use an 
extra sheet of paper if there is not enough space on the order form. We will 
accept ads not on our order form. 

Send to: Radio A Electronics Florid, Sovereign House, Brentwood. Essex 
CIA14 45E. 

DFADUNE AND SOMMIONS 
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. 

FOR SALE 

• Sony PRO-80. Only one week old, reason for 
selling - too costly on batteries. Bargain: £240.00. 
Tel: 01-228 4835 
• Yaesu FT-747 GX. FM board fitted, 20A power 
supply. Boxed as new. Hardly used. First £550.00 
secures, no offers and cash only please. GOEIG. 
Tel: Leyland (0772) 424878. Ask for Mick 
• Yaesu FT-480R 2m all-mode transceiver. Moun-
tings missing. Used only once. Genuine reason for 
sale. £250.00. Mrs M Stacey, 53 Heanor Road, 
Ilkeston, Derbyshire DE7 8DY. Tel (0602) 324499 
• Yaesu equipment FRG-9600 VHF/UHF scanning 
receiver, £395.00. FT-790R UHF multi-mode port-
able Tx/Rx with case and acc, £285.00. FRG-7 short 
wave receiver, £120.00. NEC PC8201A 64K CMOS 
portable computer with Ni-Cads, manuals and 
case, £160.00. Prefer buyer to inspect and collect 
after 6pm. Bob G8V01. Tel: Portsmouth (0705) 
250830 
• Racal RA17L receiver, RA37 LF adaptor, cabinet 
and manuals, £170.00. Solartron CD1400 15MHz 
dual-beam scope and manual; £75.00. Spare CRT 
and power supply, rack-mount £10.00. Marconi 
TF801A signal generator 10-300MHz, manual, 
£35.00. Marconi TF2400 wavemeter/frequency 
converter £12.00/£8.00. AVO CT471A electronic 
multimeter, £30.00. Creed 75 teleprinter, adjust-
ment manual, £15.00. Metrix LCR bridge, £25.00. 
Grundig TK120 reel-reel tape recorder, £15.00. 
John Graham. Tel: (04862) 30201 (day), (0865) 515143 
(evenings) 

• Medium wave: active, Sooper Loop. High 'Q' 
factor, tuneable from 500kHz high end of the band, 
to almost 2.200kHz low end. Cost to make well over 
asking price of £25.00. Hand-made. NB, please 
enclose cost of postage. Frame size - 12 x 12in. 
Write to: Mike Evans, 120 Loughton Way, Buck-
hurst Hill, Essex IG9 6AR 
• FT-290, Ni-Cads, charger, flexi-whip, soft case. 

companion FL-201010 watt linear and mobile 
mount, original packing, £275.00. Cobra 148 
GTLDX, modified for 10m, plus 150W linear with 
preamp and four-position power output, £170.00 
ono. Will gladly demonstrate both outfits. Tel: 
(0903) 36780 (Worthing) 

WANTED 

• Yaesu FL-6010 linear to match 50MHz FT-690 
Mk1, anything considered. Last one needed to 
complete set. Tel: (091) 2689204 
• Disabled amateur looking for valved HF Tx/Rx 
TS510/20 or similar, matching pair or KW202/KN204 
considered. Will pay fair price. Will collect within 
reasonable distance of Halifax. Tel: (0422) 843373 
• Aerial - suitable for 2-10, 15-20 and 40m. Tel: 
(0283) 221870 
• VFO for Heathkit or KW20008 tranceivers. Dave 
G4SQA. Tel: (0733) 232211 
• 2m-6m HF valve receiver, mint condition, 
perfect working order. Frame loop antenna for MW 
DX123 spy set, good condition, perfect working 

order complete with Xtals and Clandestine. Tel 
(051) 6449185 

• Philips enthusiasts please help. I urgently need 
circuit diagram/layout to repair a type 595 
receiver. 5-band broadcast, '40's vintage. Sugges-
tions for a likely source of information would also 
be welcome. Tel: (09(i5) 56818 
• FT-101E or similar required for old timer to get 
started again. Write to: G3YQ, 12 Harpham Road, 
Marsh Chapel, Lincs; or Tel: (986)337. Will collect if 
not too far 
• Elderly HFTTCR or communications Rx, for 
winter restoration project. Transport available, no 
serious offer refused. Write to: A Elkins, c/o The 
Post Office, Lavenham, Sudbury, Suffolk 
• FT-757 GX wanted. Also FP-757 HD power 
supply, must be mint inside and out. Cash waiting 
for model. Tel: (0522) 28645 anytime 
• Hal I icrafters SX122 Ax. Tel: (0923) 675438 
•lcorn R7000 receiver. Will swap any of the 
following items: Yaesu FRG-9600 VHF/UHF scan-
ning receiver; FT-709R UHF multi-mode portable 
Tx/Ax with case and accessories; FRG-7 short 
wave receiver; NEC PC8201A 64K CMOS portable 
computer with Ni -Cads, manuals and case, or will 
pay cash. Bob G8V01. Tel: (0705) 250830 
II CB suitable to convert to 28MHz. Tel: (0283) 
221870 
• Circuit diagram and component list for Sooper 
Loop. Will pay £3.00 for both. Better still, if you have 

a neat and well-constructed Sooper Loop for sale, 
I am willing to pay £25.00. I am unable to collect. 
Write to: Mr Dobbin, 81 Falmouth Gdns, Ilford, 
Essex IG4 5JJ 

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 

For Sale [I] Wanted  

USE BLOCK CAPITALS (One word per box) 
To avoid mistakes please write clearly and punctuate your ad 

D 

USE SEPARATE SHEET FOR MORE WORDS 

Ensure that you have included your name and address, and/or telephone number 

CONDITIONS: Your ad will be published in the first available issue. We will not accept trade advertisements. 
We reserve the right to exclude any advertisement. 
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A 

D 

MRZ MICROWAVE 
MOBILE ANTENNA 

1COM-BUSINESS/AMATEUR/ MARINE/AIR 

UK AND EXPORT 

MRZ COMMUNICATIONS LTD 
NEWCASTLE UNDER LYME 

o 
ICOM 

TEL: (0782) 619658 
6154 7 DAY SERVICE 

JAYCEE ELECTRONICS LTD 
JOHN GM3OPW 

20 Woodside Way, 
Glenrothes, 
Fife KY7 5DP 

Tel: 0592 756962 

w 
mare 
«Km. 

Open: Tues-Sat 9-5 

(Duality secondhand equipment in stock. Full range of TRIO 

goodies. Jaybeam - Microwave Modules - LAR. 

AMATEUR TELEVISION 

IS TELEVISION YOUR INTEREST? Then you need the 
BRITISH AMATEUR TELEVISION CLUB, only £6 per year - 

super magazine Send SAE to 

'Grenehurst', Pinewood Road 
High Wycombe, Bucks HP12 4DD 

MILITARY SURPLUS EQUIPMENT MANUAL 

Giant collection Military Equipment Circuits/Data. 
Only £10.00 including Post/Packing. 

Just one of many unique Repair and Data Guides 
LSAE for your FREE catalogue. 

FULL WORKSHOP SERVICE MANUALS 
Video Recorders £12.50, All others £6.00 inclusive 

State Make/Model/Type with order. 

MAUR1TRON ELECTRONICS UNITED (REW) 
8 Cherry Tree Road, Chinnor 

Oxfordshire OX9 4QY 
Tel: (0844) 51694 

SOUTH WALES 

ELECTRO 
DISPOSALS 

BY THE TIME YOU READ THIS 
WE WILL HAVE MOVED TO LARGER 

PREMISES COME AND SEE! 

UNIT 31, LONLAS WORKSHOPS 
SKEWEN, NEATH Tel: 0792 818451 

Selectronic 
Radio communications and 
scanning receiver specialist 

203 High Street 

Canvey Island, Essex, 

Tel: 0268 691481 

(Open Mon-Sat 9-5.30) 

Amateur radio equipment also in stock 

ETESON ELECTRONICS 
158 Lower Green, 

• Poufton-le-Fylde, Blackpool 
Tel: (0253) 885107 

Open 9 30am - 12.30, 1.30 530 Closed Wed 4 Sun 

Electronic Component Specialists 

A wide range of electronic components, IC s. capacitors. 
transistors. resistors plugs and sockets etc 

24v ni-cad battery contains twenty XD type 
cells, used condition, some cells may be 
faulty £12.00 
Spring tension gauges, set of 3. 0-4 ounce, 0-16 
ounce, 0-6Ib £8.00 
Ex Vulcan bomber hitch and roll assembly, 
contains gears, shafts, bearings etc £15.00 
Range and bearing marker unit, contains 
bevel gears, servos, shafts etc £15.00 
Ex Government Geiger counter with 3 probes 
x-ray, alpha, beta £45.00 
MUIRHEAD Fax reciever type K401 £45.00 
Transmitter type K400 £45.00 
Other types in stock 
Type R210 receiver 2-15 MHz, complete with 
plug and headphones £55.00 
ITT UHF TX-RX base station £40.00 
ITT 149 MHz VHF transmitter £40.00 
Collins R390A receiver, poor condition 

£150.00 Ring for details 
Readyphone 100 watt, LIN, amplifier, complete 
with ATU £75.00 

Prices include postage and packing 

A C ELECTRONIC SERVICE 
17 APPLETON GROVE, LEEDS LS9 9EN 

TELEPHONE: 0532 496048 

AGRIMOTORS 
MERTON CB AND RADIO CENTRE 

MERTON GARAGE AND POST OFFICE, MERTON. 
Nr OAKHAMPTON, DEVON EX20 3DZ 

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 CATERED FOR 

08053 200 

Radio& 
Electronics 

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

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

smut 
ADS 

iimumwomiumumaimillommimaimmumimalmumm% 

11 RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM 
à 

I  TO: Radio & Electronics World • Sovereign House 
I Brentwood Essex CM14 4SE England • (0277) 219876 II 

! PLEASE RESERVE centimetres by  a II columns 
a 

I FOR A PERIOD OF 1 issue E 3 issues  6 issues [I] 12 issues fl a 

i  COPY enclosed — to follow EJ 1. 
  Cheques should be made payable to 

I an 
lil PAYMENT ENCLOSED:  I £ Radio & Electronics World Overseas a 
II I — I payments by International Money Order . 

Credit Card a 

I CHARGE TO MY ACCOUNT D CREDIT CARD 
EXPIRY DATE 111 

É 
II 
III 
Ill 
111 
ll 

COMPANY  

ADDRESS   

SIGNATURE  TELEPHONE 

É 

Ilimiiiiimumiummiummumummiiimmienimounimula 
1 
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NEW VHF MICROTR/MISMITTEM KIT, tuneable 

80-115MHz, 500 metre range, sensitive electret 

microphone, high quality PCB, SPECIAL OFFER 

complete kit ONLY £5, POST FREE. Access orders 

telephone 021 411 1821, cheques/POs to. 

QUARTER ELECTRONICS LTD, (Dept RE'W), 
45a Station Road, Northfield, 

Birmingham, B31 37E 

PROFESSIONAL SURVEILLANCE 
 EQUIPMENT  

*yes' Controlled Micro Trans/refers, Telephone 
Transmitters and Covert Body Transmeters 

High Grade, Superb Stability 

Countersurveillance 
Portable and Pocket Pug Defectors and the Unique CS420 

Tap Defeat System which will Nullify the Effect of AM' 
Telephone Interceptions 

Cyberscan International 
3 Eastcote View, Pinner, Middlesex HA51AT. 

01-866 3300. FAX: 01 429 0950 

TEKTRONIX OSCILLOSCOPES 
150MHz Dual-trace delay sweep ....C625 
Eight-trace 50MHz, delay sweep £225; 
19MHz £l5 
Dual-trace 24MHz delay sweep £85 
Dual-trace 85MHz delay sweep £175 
Pulse generator 3n Sec Risetime £35 
Transistor curve tracer (Philips 
PM6507), needs attention £40 

DRAM'S. DISKS. 
Tel: 01 868 4221 

021111 LOOP ANEMIAS COMPLETE WITH ATO POU 1W HAM SAM 
TRANSOMS« (SWR One to One 40, 15 and 10 and One Point Five 
to One 80 and 20) MID fROL'IN AND LONG AND 111WDR1111 WAVE 
WIDE FORMIC:Vs Loops 21 inches square or triangle No special 
skills required Circuits. Parts Lists with sources of supply 
assembl data NOW PRIMIOUIRCV LOOP BD to 10 Metres CS. LOWO 
AM WAVE LOOP for BCL's £3. LORO WAVE 
WAVE AND SNORT WAVE LOOP 1500 to 10 Metres PO« TEE 51173. 
M110 INK CR. SNORT WAVE AM FOR LOOP OR MO WI1W 
ANTWONA £4. SNORT WAVE AT! MALT 111 PRE AMP POR LOOP 
OA LONG WWW £7. Pre-amp LW MW and S VVave £2. MW LOOP 
with pre amp ATU £3. PK MP FOR 0211111W Loop or ATU £4. 
SAE for details All proiects DIY Photo Copy HRO Manual 14 

F G RYLANDS 
30 %Ink» Avenue, 111111rook. Illeueltainplon 11105 SAP 

Tat (0703) 775044 

QUARTZ CRYSTALS and FILTERS 
Large numbers of standard frequencies in stock for 
amateur, CB. professional and industrial applications. 
Stock crystals IGLOO each (inc VAT and UK post) Any 
frequency or type made-to-order from £5.50. Phone 
or SAE for lists. 

GOLLEDGE ELECTRONICS 
Merriott, Somerset TA18 5NS 

Tel: (0480) 73718 

nAln,TEIM EQUIPPAIEHri 
I buy, sell and exchange 

For the deal you've been looking for. phone Dove, Gen« 
anytime on Hornchurch (0708) 862841 or (0836) 201530 

9am-7pm Mon-Sat or send SAE 
Persurial callers by appointment please 

041/ff Amateur Rodio, Unit 14 
Thurrock Commorcks1 Centre, Juliet Way, South 

Ockendon, Essex, RM15 4Y0 

9 

Aerials & Lashing Equipment 

TAR e 
FOR FREE COPY 

JUST SEND SAE 91/2 x61/2  

TAR COMMUNICATORS 
King William Street, Stourbridge, 

W. Midlands DY8 4EY 

2e 0384 390944 

IAN FISHER COMMUNICATIONS 
OF STANHOPE 

CB Works, The Market Shop, Market 
Place, Stanhope, County Durham 

is (0388) 528464 
Main Distributors of 27MHz CB radios and the NEW CEPT models 
including UNIDEN and ONT. 

Including U.K and CEPT walkie talkies. 

Large stocks of coaxial cable, plugs, sockets and adaptors. 

Stockists of the new UNIDEN 28/33 Multimode Transmitter 
reciever 

UMW RADIO 
Superb new SKIPTECH 9.000 airband and PMR band receivers 
£18.50 
Very latest sonic 4=8342 multtband radio receiver airband --PMR 
from 51MHz to 176MHz two aerials £21.00 
Very latest SONIC 8342 Multi Band Radio receiver AIRBAND 
PMR from 54MHz to 176MHz with two aerials £21.00 
All available via mail order. Retail/Wholesale 

OPEN MON-SAT 10.30am-6.00pm SUN 2.30 - 4.30 
RING FOR DETAILS (0388) 528484 

ALL THE SUPER 
BARGAINS ARE 
ON THE 
OUTSIDE BACK 
COVER 

JAPANESE Ic's (PART OF OUR RANGE) 
AN7178 £2 as BASIL* £2 20 HA1377 £2 20 HA1392 £2 50, HA1394 £2 95. 
1A1397 £2 75.HA13138 £2.75, HA13001 £2 95, LA4480 £180. LA4481 £1 80 
1_44507 14 25, LC7137 £4 50.1.451517 £2 80, M83705 £1.80. MI33712 £1.50. 
M0372213 50 MI33730 £2 50. MB3731 £3 50. STK461 £7 50, STK483 £8.40. 
TA7205AP £1 00 TA7222AP £1 30. TA7240 £2 95. TA7241 £2 95. TA7270 
£2 is, TA7271 £2.75. TA7274 £2.95, 1472130 £3 50. TA7281 £2.135. TA7282 
£2 95. TA7283 f:2 95. TA7288 £295. TA7811 £3 20. UPC575 £1 00. UPC1158 
£2.95. UPC1181 £1 10. UPC1182 £1 to, uPCties £2 so. UPC11813 f2 75. 
UPC1230 £2.50, UPC12153 £2 50. UP1277 £2.75. UPC1278 £2 75. UPC1365 
in 80 UPC1394 £1 95, 
ADD 80p POST AND PACKING AND THEN ADD 15% VAT TO TOTAL 

T POWILL IS PAOOINOTON OMEN LONDON W2 11.0 
OMEN 1.4011-9/11 1 SAM-SPIA, SAT SAM-12 NOON. 

TELEPHONE: 01 723 92« 
TO-EPNONE ORDERS ACCEPTED 0201 £5.00 

TURN YOUR SURPLUS 
IC'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, Combs 

TEL: 0945 584188/Fax. No. 0945-588844 
Est Over 10 years 

COUNTY 
GUIDE 

PATES 

BOXES ad sizes 

20mm x 50mm single 

40rnm x 59rnm double 

Total Ad space 

prepayment smigle 

rates double 

3 issues 

ç'-47,00 

£94 00 

6 issues 
£88.00 

£176.00 

12 issues 

£158 00 
£316.00 

RADIO & ELECTRONICS WORLD COUNTY GUIDE ORDER FO 

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...0 6 £88.00. C 12 £158.00...0 

Double County Guide 3 £94.00 C 6 £176.00..4J 12 £316.00...0 

PAYMENT ENCLOSED 
Cheques should be mode payable to ROCE0 

Electronics World Overseas payments by 
International Money Order 

Conditions - Payment must be sent with order form No copy changes allowed Ads accepted subtract to our 
standard conditions. available on request 

Registered No 2307667 (Eng(and) 

I I 
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Radio& 
Electronics 

comminkeMore and weellwmes maga ne 
ADVERTISING RATES & INFORMATION 

DISPLAY AD RATES 
sertes rates for consecutive insertions 

depth rien a Molk ami al queue 1 issue 3 Meuse 6 Meuse 12 issues 

61 x 90 lAepage £91.00 £86.00 £82.00 £73.00 

128 x 90 or 61 x 186 1/4 page £160.00 £150.00 £145.00 £125.00 

128 x 186 or 263 x 90 1,2 page £05.00 £290.00 £275.00 £24800 

263 x 186 1 page £590.00 £560.00 £530.00 £475.00 

263 x 394 double page £1140.00 £1070.00 £1020.00 £910.00 

COLOUR AD RATES 
colour rates 

exclude cost of separations 
series rates for consecutive insertions 

depth men a widlh mon ad sauce 1 Issue 3 Issues 6 Issues 12 Issues 

128 x 186 or 263 x 90 
297 x 210 

'•2 page 
1 page 

£420.00 
£810.00 

£395.00 
£760.00 

£375.00 

£730.00 

£335.00 
£650.00 

SPECIAL POSITIONS 
Covers Out ide back cover 20% extra, inside covers 10% extra 
Bleed 10% extra [Bleed area = 307 o 2201 
Facing Matter 15% extra 

DEADLINE 
Issue mime ad mono proof ad 

9 Feb 89  
 •15 Mar 89  
 13 Apr 89 

11 May 89 

•Dates affected by public holidays 

mono no proof & amati ad 

15 Feb 89 17FebEt9 9Mar89  

21 Mar 89  23Mar89 13Apr89  

 19Apr 89 21 Apr89 11 May89  
17May 89  19 May89 8Jun 89   

mono artwork on mie Mure 

Apr 89  
May89  
Jun89  
Jul89  

8 Feb 89  
•14Mar89 
12Apr 89 
10 May89 

CONDITIONS & INFORMATION 
$iltlEA RATES 
Series rates also apply when larger or additional 
space to that initially booked s taken 
An ad of at least the minimum space must appear 
in consecutive issues to qualify for series rates. 
Previous copy «oit automatically be repeated if no 
further copy is received 
A hold ad is acceptable for maintaining your 
series rate contract This will automatically be 
inserted if no further copy is received 
Display Ad and Small Ad series rate 
contracta are not interchangeable 

If series rate contract is cancelled the advertiser 
will be liable to pay the unearned series discount 
already taken. 

COPI 
Except for County Guides copy may be changed 
monthly 

No additional charges for typesetting or illustra-
tions (except for colour separation.) 

For illustrations just send photograph or artwork. 

Colour Ad rates do not include the cost of 
separations 

Printed - web-offset 
PAMIR 
Above rates exclude VAT 
All single insertion ads are accepted on • pre-
payment basis only, unless an account is held 
Accounts will be opened for sen« rate advertisers 
subject to satisfactory credit references 
Accounts are strictly net and muet be settled by 
publication dato-

Overseas payments by International Money Order 
Commission to approved advertising agencies is 
10% 

COND1110111 
10% discount if advertising in both Radio 8 
Electronics World and Amateur Radio A voucher 
copy will be sent to Display and Colour advertisers 
only 
Ads accepted subject to our standard conditions. 

ION FURININt INFOINAATION CONTACT available on request 
Radio 8 Electronics World Sovereign Flouse Brentwood, Essex CM14 45E. 
(0177) 119878 

THE COMMUNICATIONS 
Rabenics AND ELECTRONICS 

Elecuw w° MAGAZINE 
• Regular well-informed columns on various 
aspects of amateur communication 

III Simple and useful constructional projects, 
plus clear explanations of the theory behind 
them 

• Delivery to your door by publication date 
each month 

On sale NOW at your newsagent and at equipment dealers 
r RADIO & ELECTRONICS WORLD SUBSCRIPTION ORDER FORM 

To: Subscription Department • Radio & Electronics 
World • 45 Union Road • Croydon • Surrey • 
ORO 2XU Tel: 01-684 9542 

NAME 

ADDRESS  

PLEASE SUPPLY: (tick box) for 12 issues, all rates Include P & P 

ligand Werfel-Surfer* Europe-Air World-Alr 

£26.00 0 £27.50 E £30.10 O £34.10  

PAYMENT   Cheques should be made payable to 
£ Radio a Electronics WOrld. Overseas 

ENCLOSED:   payment by International Money 
Order, or credit card. 

CREDIT CARD PAYMENT ME E ln El EXPIRY 

 Postcode  Signature  

34 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement MARCH 1989 



L F HANNEY 
77 Lower Bristol Road, Bath, Avon 

TEL: 0225 24811 

Your electronic component 
specialist for Avon, 
Wilts & Somerset 

Closed Thursdays 

BANDEDGE ANTENNAS. 
Vertical HF Antennas for 10-15-20 designed and manufactured in the 
UK. We introduce a new concept in design giving exceptional 
performance with a very low V.S.W.R across the band and no 
adjustments required. Superb mechanical construction, extruded 
aluminium brackets, stainless steel and galvanised fittings, high 
tensile tubing, waxoil coating to prevent corrosion, 

D.X.TRISTAR. Intoduction at NEC "SUPERB DX PERFORMANCE 
FROM THE SMALLEST OF GARDENS" Have you seen the review? 
A new approach to the TRI-BAND vertical ground plane using two 
trapped tabular self supporting radials. Very easy to assemble, no 
adjustments necessary. £94.00 

WBV-1 TRI-BAND vertical with wire radial kit. Price £70.00 

Prices include VA i*, post packing and insurance. Please send for 
details 

MYANDERING LTD, BARNWELL HOUSE, BARNWELL DRIVE 
CAMBRIDGE. CB5 8UJ. 

Tel 0223 410699 

ARROW ELECTRONICS LTD 
HEAD OFFICE Dept REW, 5 The Street, Hatfield Peverel 
(Nr Chelmsford) Essex 
Tel: 0245 381626 

0245 381673 

Please mention Radio 
& Electronics World 
when calling 

THE BEST DEAL IN AMATEUR F(AD:0 
ALL MAJOR BRANDS AT DISCOUNT PRICES 

AVAILABLE NATIONWIDE - CALL ANY NUMBER FOR FAST EFFICIENT SERVICE 
(Arrow are AUTHORISED dealers tor Kenwood, Icon Yaesu and all we sell) 

GLASGOW OFFICE 
Unit 17 Six Harmony Row, Govan, 

Glasgow C15 3AD 
Tel: 041 445 3060 

8.30-5.30 Mon-Fri. Late nite Thurs 8pm 

Hours: 9-5 Mon-Sat. Closed Thursday 

TEN-TEC 
Products now available from stock 

- SAE for brochure 

NORTH 
WALES 
John Lewis. 

Tel: Anglesey 

0248 714657 

WIGAN 
Jim Cook 

Tel: 0942 214969 

LEICESTER 

Dave Foster 

Tel: 0533 608189 

latest 9pm. 
Call by 

appointment 

NEW! 'COMPUTARIG' SERVICE 
Arrow will sell your unwanted equipment for 
only 10% commission, via our nationwide 

network of agents. Please phone for access for 
our computer listings, or send SAE 

ACCESS - VISA - CREDIT SALES (HP) - PROMPT MAIL ORDER 

The undisputed pack king for over 20 years, we offer you the very best in Electronic Components and Semiconductors that your iloney 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 1989 we offer more and more Super Value Packs. All goods advertised in stock at time of going to press. This is just a small part of our stocks. 
Send a stamped SAE for our Free Catalogue. Please note our new mail order address: Bi•Pak, PO Box 33, Royston, Herts SG8 5DF. Telephone 0763 248851. 

Pak RESISTORS 
No 01y Description Price 
VP1 300 Assorted Resistors mixed values and types .. £1.00 
VP2 300 Carbon Resistors. 1/4-1/2  watt, pre-forrned, mixec £1.00 
VP4 200 V2-1 watt Resistors mixed values and types.... £1.00 
VP16 50 Wi rewound Resistors mixed watt values £1.00 
Vp140 50 Precision Resistors 1% tolerance C1.00 
Vp181 100 1 and 2watt Resistors assorted values £1.00 
VP287 100 Close Tolerance Resistors, 05-2% 10-910ohrns, mixedC1.50 
VP289 100 Metal oxide high stability Resistors. 1/4w 2%, mixed values 

£1.50 

maaarum CARSON FILM marrows 1/4 a Ira Warr ax 
Resistance values from 1 ohm-10 map. ohms. Available in lots of 100 
pieces per value To order state R100. 1/4 w 9r R200. 1/2v plus resistance 
BepAK mire peR 1 rezi;geffy ; 1100 lcK /4w 1K i: l R200 £1.3 o p.um 

CAPACITORS 
VP5 200 Associated Capacitors all tyes.............. ................. 
VP6 200 Ceramic miniature mixed values. 
VP9 100 Assorted polyester/polystyrene Capacitors............... 
VP10 60 C280 Capacitors. metal foil. mixed values 

VP11 50 Electrolytic& all types 
VP12 40 Electrolytics. 47mf-150inf mixed volts 
VP13 30 Electrolytics.150mf-1000mf mixed volts . 
VP14 50 Silver Mica Capacitors. mixed values 
VP15 25 .01/250v Miniature layer metal Capacitors 
VP180 25 Tantalum Bead Capactitor assorted values. 
VP182 4 1000uk 50v Electrolytics 
VP192 30 Min Electrolytics mixed. values, .47mf-1000mf. 6/160 
VP193 6 Sub Min E lectrolytics 2 o 1000/2200/330Ornf 10/16v. . 
VP530 20 High Voltage Electrolytics.47-47m1, 100-500 volts._ 
VP531 10 High Voltage Electrolytics100-330mf 100-350 volts . . 
VP532 20 Electrolytics. assorted 2.2-470m1. 40-6300115 
VP533 8 Electrolytics. 2 x 1000/2200/3300/4700mf. 10-16 volts ... 
VP534 5 Axial Electrolytics1000mf 16 volts...... 
VP535 4 Radial Electrolytics 2000'W 16 volts 
VP536 3 Axial Electrolytics4700mf 10 volts 
VP537 4 Axial Electrolytics 1000,11163 volts.... ............ ......... 

VP24 
VP25 
VP26 
VP27 
VP28 
VP57 
VP130 
VP131 
VP133 
VP134 
VP138 

VP147 
VP199 
VP203 
VP204 
VP205 
VP206 
VP207 
VP208 

£1.00 
£1.00 
£1.00 
£1.00 
£1.00 
£1.00 
£1.00 
£1.00 
£1.00 
C1.00 
£1.00 
£1.00 
£1.00 
£2.00 
£2.00 
£1.50 
£2.00 
£1.00 
C1.00 
£1.00 
£1.50 

OPTOS 
10 125 LEDs clear showing red C1.1313 
10 Mixed shape a C1.00 
15 Small 125" red LEDs. 
15 Large 2" red LEDs . £1.130 
10 Rectangular 2 • red LEDs .£1.00 
25 Opt° Special Pack Assorted Super Value £3.00 
6 RED 7 Seg CC 14,nm o 7 5min POP PND353 LED Display £2 
4 GREEN 7Seg CA6- LDP XAN6520 LED Display c. 
6 RED Overflow 6" 30 CA3 x CC 6630/50 LED Display £2.00 
5 GREEN Overflow 6- CA XAN6530 LED Display £2.00 

20 Assorted LED Displays our mix with data.... £5.00 

RESISTORS 
1 Pair Opto Coupled Modules, with data £0.60 
4 DL7OLR LED Display, CA . £1.013 

15 Triangular shape LEDs, mixed colours £1.013 
10 Large 5mm green LEDs. C1.00 
10 Small 3mm green LEDs. C1.00 
10 Large 5mrn yellow LEDs £1.013 
10 Small 3mm yellow LEDs £1.013 
10 Large 2" LEDs clear showing red £1.00 

BIPAK 

Pak 
No Oty 
VP241 
VP242 
VP243 
VP266 
VP267 
VP268 
VP259 
VP267 
VP268 
VP269 
VP279 
VP284 
VP285 

Damnation r 
2 ORP12 Light Dependant Resistors . ti.iSOva 
4 Trecolour LEDs. 5mm 0. 5rnA 2v red green yellow £1.00 
3 Tri-colour LEDs. rectangular. 5mm red green yellow CI 
10 10 Large Omis orange LEDs. £1.00 

8 Stackable LEDs, rectangular mixed colours rgy £1.00 15 LED panel mounting clips. Metal & plastic 3-5mn-

2 Large 5mm red Flashing LEDs £1.00 
8 Stackable LEDs. rectangular mixed colours rgy £1.00 
15 LED panel mounting clips. Metal & plastic 3-5mm' £1.00 
2 Large 5mm red Flashing LEDs £1.00 

10 OCP71 Photo Germanium Transistor PNP £1.00 

2 Opto-isolator 11_74-4N27 single £1.00 1 Dual Opto-lsolator lLD7d £1.00 

TRANSISTORS 
VP38 100 Silicon Transistors. NPN plastic coded With data.. £3.00 
VP39 100 Silicon Transistors, PNP plastic, coded, with data .........£3,00 
VP45 40 NPN Transistors like BC107/0. all good. 1018 £1.00 
VP46 40 PNP Transistors like BC177/8 all good. 1018 £1.00 
VP47 10 Si I Power Transistors. similar 2N3055. uncoded.... ..... C1.00 
VP48 5 Pairs NPN/PNP plastic Power Transistors, 4A. with data CI 
VP50 60 NPN Sil Switching Trans. 1018 and 7092 £1.00 
VP51 60 PNPSil Switching Trans. 7018 and 7092.... £1.00 
VP60 100 Assorted Transistors. NPN/PNP £1.00 
VP150 20 BC183B Sil Trans, NPN 30v 200mA Hfe240 , 7092 1.°° 
VP151 25 BC171B Sil Trans. NPN 45v 200mA Hfe240 ,- 7092 . ££ 1.00 
VP152 15 TIS90 Si I Trans NPN 40v 400mA Hfe100.- TO92...... £1.00 
VP153 15 71591511 Trans. PNP 40v 400mA Hfe100- 7092 .. £1.00 
VP154 15 MPSAO6Sil Trans. PNP 80v 800mA Hfe50- 7092 £1.00 
VP155 20 BF595Sil Trans. NPN eqvt BF184 HF TO92 £1.00 
vp156 20 BF495Sil Trans, NPN eqvt BF173 HFT092............ £1.00 

VP157 15 ZTX500 series Sil Trans. PNP plastic..................... C1.00 VP1513 15 ZTX107Sil Trans. NPN eqvt BC107 plastic £1.00 

VP159 15 ITX1013Sil Trans. NPN ewe BC108 plastic £1.00 
VPI61 25 BC183L Sil Trans. NPN 30v 200mA 1092 ................. £1.00 
VPI62 5 SJE5451 Si I Power Trans. NPN 80v 4A Hfe20.- ..... £1.00 
VP16.3 2 NPN/PNP pairs Sil Power Trans. like SJE5451....... £1.00 
VP164 4 2N6289 Sil Power Trans. NPN 41:1v 40w 7A Hfe30-« £1.00 
VP165 6 BFT33NPN Sil Trans 800 5A Hfe50-2000 7039 £1.00 
VP166 5 BFT34 NPN Sil Trans. 100v 5A 1-11e50-2001039..... £1.00 
VP167 1 BUY69C NPN Trans.103 VCI3 500. 10A, 100w, Hfe• 5 £1.043 
VP168 10 BC478 eqvt BCY71 PNP Sil Trans. 7018 .............. £1.00 
VP169 10 BXS21 eqvt BC394 NPN Sil Trans. 80v 5OrnA 7018 £1.00 
VP170 10 Assorted Power Trans. NPN/PNP coded and data £1.00 
VP171 10 BF355 NPN 7039 Sil Trans. awe BF258 225v 100mA £1.00 
VP172 10 SM1502 PNP 7039 Sil Trans 100v 100mA Hfe100 £1.00 
VP200 30 0071 type germanium AF Transistors uncoded £1.00 
VP201 25 0C45 german um RF Transistors £1.00 
VP261 4 Programmable Unuunction Transistor. MEU22 full data Cl 
VP270 10 PET'S UHFNHF Amps, switching. choppers & data£1.00 
VP271 10 FET's general purpose. like 2N3819-2N5457, with data £1.00 
VP272 10 MOS-FET'sSignetics. S0304 £1.00 
VP280 12 ZTX300 NPN Silicon Transistors £1.00 
VP290 15 MPSA06 Sil Transistors. NPN 80v 500mA Hfe50-i- 7092 £1 
VP428 10 AC128K PNP germanium Transators. lA 32v £1.00 

VP429 10 AC176K PNP germanium Transistors. IA 32v £1.00 VP430 4 2N3055 Si I Power Transistors, full spec C2.00 

VP431 25 PNP Sil Transistors, 103g like 2N2905A £1.00 
VP451 20 NPN Transistors. like BFY50/51. all good. 7039... £1.00 
VP452 5 PNP Power Transistors. B0244AX exert TiP295O £1.00 

Send your opdent to: 118-PAN, Dept. REM PO Sox 33, Royston, Plods 

TERMS: CASH WITH ORDER, PERSONAL (MOUE, ACCESS AND 

DA/CLAYCARDOR VISA, GIRO 388 7000, SAME DAY DISPATCH. 
TEL 0763 248851 ADO £1.50 PAP PER ORDER AM 15% VAT. 

Pak 
No Oty 
V P453 
VP454 
VP455 
VP456 
VP457 
VP458 
VP459 

VP40 
VP59 
VP209 
VP210 
VP211 
VP212 
VP214 
VP215 
VP216 
VP282 
VP291 
VP292 
VP293 
VP294 
VP295 
VP296 
VP297 
VP298 
VP299 
VP401 
VP402 
017403 
vP404 
VP432 
VP433 
VP434 
VP435 
VP436 
VP461 
VP462 
VP463 
VP476 
VP477 
VP478 
VP479 
VP480 
VP481 

74 SERIES SALE "ROCK BOTTOM" PRICKS 
VP223 50 Asst 74 TTL IC's all gates new & coded our mix 7400-7453... £6 
VP224 100 Asst 74 TTL IC's All Gates new. coded our mix 6400-7453.. £1 0 
VP7413 4 7413 Dual Nand Schrnitt Trigger 4-Input C1.00 
VP7440 4 7440 Dual 4-Input. Positive -Hand Buffer .. £1.00 
VP7470 4 7470 And-gated -'ive-edge-triggered Flip-Flop & preset... £1 
VP7480 4 7480 Gate Full Adder. £1.00 
VP7481 4 7481 16-Bit Random Access memories C1.00 
VP7491 4 74918-Bit Shift Register   £1.00 
VP7492 4 7492 Divide by 12 Counter £1.00 
VP7493 4 74934-Bit Binary Counter £1.00 
VP7497 4 74944-Bit Shift Register £100 
VP71111 4 74111 Dual J-K Master Slave Flip-Flop £1.00 
VP74119 4 70119 Hex SR Latch £1.00 

Damnation 
10 BC107 Transistors. brand new, NPN 1018 
10 BC108 Transistors. brand new, NPN 1018 
10 BC109 Transistors. brand new, NPN TO18. 
10 BC107 Assorted gain group Transistors. A B and C.... 
10 BC108 Assorted gain group Transistors. A B and C... 
10 BC109 Assorted gain group Transistors. B and C 
10 BC177/8/9 mixed Transistors. PNP. 7018 

40 TTL ICs all new gates- Flip Flop- MOI Data 
20 Assorted ICs linear etc all coded 
12  
12 74LS74 
10 CD40001B 
10 CD4011B 
10 CD40690 . 
10 741P8pin...... 
10 555timer 8 pin 
1 Prog Sound Gen Chip AY-3-8912. GI 28 pm I,. 
1 280A CPU Microprocessor.40 pin OIL 
1 280A PIO Parallel Interface Controller. 40 pin OIL 
1 280A CTC Counter Timer Circuit. 28 pin OIL 
1 2732D 32K Eprom 
1 6821P Peripheral Interface Adaptor l'3PIAI 
6 LM324 14 pin DIL Quad Op-Amp... 
3 CA3130E MOS-FET UP CMOS 0/P Op-Amp 
3 MC1310P Stereo Decoder. 14 pin OIL 
3 CA3085 Pos Volt Reg 1.7v-46v 8 pin 705 
2 LM3177 Adjt Voltage Regulator 1 5A 
1 21144K Static Rarn 
1 TA7204 Audio Amp IC 42w 130 2 4ohms 

8 CD40 6B  
6 CD4017B 
10 CD4018B 
10 CD4028B 
8 CD4081B 
1 LM380 Audio Amp 14 pin OIL 25w IC 
1 LM384 Audio Amp 14 pin. OIL 5vo IC 
2 LM339N Quad Voltage Comparator IC 
10 8pin IC Sockets ......... .... . 
10 14 pin IC Sockets 
10 16 pin IC Sockets 
1 1 Pack of 5 each 18-20-22 pin IC Sockets 
1 1 Pack of 5 each. 24-28 pin IC Sockets 
5 40pin IC Sockets... 

Price 
£1.00 
£1 .00 
£1.00 
£1.00 
£1.00 
Cl 00 
£1.00 

£4.00 
£2.00 
£2.00 
£2.00 
£2.00 
£2.00 
£2,00 
£2.00 
£2.00 
£3.00 
£2.00 
£2.00 
£2.00 
£3.00 
£1.50 
£2.00 
£2.00 
£2.00 
£2.00 
£1.00 
£2.00 
£1.00 
£1.50 
£2.00 
£2.00 
£2.00 
£2.00 
£2.00 
C1.00 
£1.50 
£1.00 
£0.60 
£0.75 
£0.85 
£1.50 
£1.50 
£1.00 

VISAI 

REMEMBER YOU MUST ADD £1.50 P&P AND 15% VAT TO TOTAL ORDER 



RAYCOM 
COMMUNICATIONS SYSTEMS LTC 

Scanner Package 
Challenger BJ200 Mk2 
HFNHF Scanning 
Receiver 
* 26-520MHz (with 
gaps) 
* 16 memory channels, 
search scan priority, 
function and delay 
* Includes civil and 
most of military bands 
* C/W Free Raycom air 
band antenna 
£189.00 + pap £10.00 

CTE 1600 
Hand-held 
(same as IC2E) 
* Inc Free 2m 
magmount ant 
* 144-148MHz, 
c/w Ni-Cad 
charger 
* 2.5W 
output 
* Ideal mobile 
portable use 
£149.00 
+ pap £10.00 
(While present 
stocks last) 

Bearcat 
BC 200xur 

Bearcat UBC200XLT 
The Super New 
Scanning Receiver 
* C/W Free mobile 
antenna 
* 29-956MHz (with 
gaps) 
* 200 memory 
channels 
* Detachable Ni-Cads 
* C/w Ni-Cad/charger 
£239.00 
• pap £10.00 

(authorised UK 
distributor) 

SONY 
Large range of 
shortwave receivers 
normally in stock 

Limited stocks of Christmas Boxes still available 
Dual-Band Mobile 
Package 
Icom IC3200 144/430 
Transceiver 
* C/w Free dual band 
mobile ant 
* 25W on both bands, 10 
duplexer 
£399.00 - pap £10.00 (While stocks last) 

The Ultimate 
Receiving 
Stations 
icom ICR7000 
VHF/UHF Cont 
Coverage Receiver 
* Inc Free Royal 1300 discone ant (AH7000) 
* All modes * 25-1300MHz (2GHz) 
£925.00 Carr £10.00 (Limited stocks) 
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memories * Built-in 

Icom ICR71 SW 
Receiver 
* Free long wire 
receiving 
antenna 
* Covers all short wave bands 
£825.00 Carr £10.00 (Limited stocks) 
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HF Station 
Package 
Yaesu 
FT747GX All 
Band/Mode 
Transceiver 
* C/W Free 20A 
regulated PSU * Inc Raycom Mk2 RX mod for 
better RX performance * 120W RF output 
* Continuous coverage receiver 
£725.00 Carr £12.50 (Limited supplies) 

Our Famous 
Yaesu FRG9600 Ii 
Packages 
* Free Royal 
1300 25- 1300M Hz 
discone * Supplied with free mains PSU 
* Improved receiver specification 
* Wide choice of options 
Mk2 60-950MHz (,1 £545.00 
Mk5 100kHz-950MHz « £699.00 + 
p&p £10.00 
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Raycom Communications Systems Ltd 
International House, 963 Wolverhampton Road 
Oldbury, West Midlands B69 4RJ 
Telephone 021 544 6767 Fax 544 7124 Telex 336483 ldenti-G 

VISA 

Raycom gives you more 
purchasing power! 

For fast service phone in your order with any 
major credit card or in most cases we can offer 

you instant credit of up to £1.000 (subject to 
status). Raycom are licensed credit brokers. 
APR 29.8% subject to variation. Free credit on 
certain products at MRP prices. 50% deposit 
and six monthly payments. Please telephone for 
more details and application forms. 

 1Tel: 021 544 6767 
 ',I 9 00AM - 5.30PM, 5 Days, 

Late Night Friday (until 7.00pm) 

Call in 
easy to get to, 
easy parking 

COMMUNICATION SYSTEMS 
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Raycom is saving 
you money again 

£85 £59.50 
p&p £5.00 

New Icom Super Rigs 
*Icom IC2GE £255.00 
elcom IC32E £399.00 
elcom IC3210E £499.00 

Expandable RX. POA 
Call us for the best deal around 

Call in, easy to get to, easy parking 

Ordering information 

M5 ' 
Junction 2 

All products we advertise are normal stock item. Our 
new mail order department can now dispatch many 

items same day, but please allow up to 14 days. Delivery 
time is subject to carriage method. If ordering by mail 
please include carriage and state your daytime 
telephone number. All products over £750.00 carriage 
free. Please allow time for personal cheques to clear. 
Please call before ordering and for more information. 

New Infoline 0836 282228 available 
5-9pm (weekdays only) 

FOR THE BEST IN AMATEUR RADIO 
Raycom are authorised dealer/distributors for all of the products we sell 

Full range of Icom, Yaesu, Bearcat-Uniden, MFJ, Butternut, Jaybeam, Tonna, Welz in stock. Most products available 
in this magazine available at Raycom, plus our special package deals. Call us now for details. 


