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R. WITHERS COMMUNICATIONS LTD Manufacturers, importers and suppliers of world famous communications products 
584 HAGLEY ROAD WEST OLDBURY, VVARLEY, BIRMINGHAM B68 OBS 
021-421 8201/2/3. CELLNET 0860 323056. PRESTEL MBX 214218216 FAX 0215614074 
Amateur Radio. Business Radio. Radio Telephones. Sales. Service Accessories and antenna systems. 

wom YAESU THE TECHNICALLY ORIENTATED 
RADIO COMMUNICATIONS 

... STOP... PRESS ...  SPECIALISTS. 
RWC Ltd have now been appointed dis-
tributors for the new Bearcat-Uniden 
range of shortwave and VHF-UHF scan-
ning receivers. Please contact us for 
further information. 

YAESU 
FAS14R 
FBAS 
FC700 
FC757AT 
FIF65 
F12100Z 
FNB2 
FNB3 
FNB4 
FP700 
FP757GX 
FP757HD 
FRA7700 
FRG8800 
FRG9600/ 
MK2-RW 
FRT7700 
FRV7700A/B/C/D 

Full Range 
Stocked 

Remote ant switch (FC757AT) 
Empty battery pack 
ATU/power meter/dummy 
Auto ATU inc WARC bands 
Comp fiface for Apple II 
HF 1.2KW linear 1.8-30 MHZ 
10.8V (wad pk for FT208/708 
Wad for FT203/9/703/9R/RH 
Nicad pack for FT209RH etc. 
20A power supply 
Switched mode power supply 
Heavy duty power unit 
Active ant. for FRG7700/8800 
All band RX 
60-950 All-mode scanning RX 

Receiver ATU for FRG7700/8800 
VHF cony. for FRG7700/ 
8800 

FRV8800  VHF convener 
FT203R-FBA5  2m1r H/H 1.5W 
FT203R-FNB3  2m1r H/H 2.5W 
FT203R-FNB4  2mtr H/H 3.5W 
FT209R-FBA5  2mtr H/H CAN empty 13/case 
F1209R-FNB3  2mtr handheld 17W 
F1209R-FNB4  2m1r handheld 5W 
FT2700RH  V-UHF 25W transceiver 
F127009  VHF 25W transceiver 
FT270RH  45W 2mtr transceiver 
F1290R  2m1r multimode 
FT690R  6m1r multimode transceiver 
FT703R-FBA5  70cm I-1/H 1.5W 
FT703R-FNB3  70cm H/H 2.5W 
F1703R-FNB4  70cm H/H 15W 
F1709R-FNB5  70cm H/H 16W 
FT709R-FNB3  70cm H/H 3W 
FT709R-FNB4  70cm H/H 4W 
FT726R  2m1r base station 
F1757GX MK2-RWC  All band all mode 100W TXR 
FT790R  •  70cm multimode transceiver 

2W 
FT980  Gen coverage + Ham band 

transceiver 
Voice synthesizer for FT270/2700 
YAESU amateur radio log bk. 
Base station desk m'phone 
Speaker MIC for FT203-9 etc 
FisVmobile MIC for FT757 etc 
Mobile bkt/mt for FT29OR 
Mobile DC unit for FT208, 209 etc 
AC power and for FRG9600 
World zone clock 
Oscar/Sat unit for F1726 
Switch unit 
Switch unit for YH1 
Switch unit 
External loudspeaker 
H'set/boom MIC for SB1/2/3 
H'set/MIC for FT203/209 etc 
Mono headphones 
Lightweight mono hphones 
Helical antenna for FT29OR 
Speaker MIC for FT208/708 
Speaker MIC for FT290R 

PRICE RISE IMMINENT 

FVS1 
LOG BOOK 
MD1B8 
MH12A2B 
MHIB8 
MMB11 
PA3 
PA4C 
QTR24D 
SAT726 
SBI 
082 
083 
SP55 
VH1 
VH2 
YH55 
YH77 
YHAI 5 
YM24A 
YM49 

AH7000 

BC35E 
BP3 
BP4 
BP5 

DC1 
EX243 
E0257 
E X310 

FL63 
HP1 
HSIO 

HSIOSB 

C-2KLPS 
C-AHI 
C-AH2A 
C-AH2B 
C-AT100 
C-ATI50 

C-AT500 
C-CPI 
C-HM9 
C-PS30 

C-UT 16 
CO2E 

ik  C120 

2 

ICOM 

RWC Price 
• 79.50 

760 
129.00 
299.00 
54.50 
74900 
2450 
3650 
43.50 
169.00 
15900 
185.00 
44.50 
569.00 

469.00 
49.50 

P.O.A. 
8500 
192.50 
21100 
22500 
239.00 
269.00 
265 00 
P.O.A. 
33900 
P.O.A. 
349.00 
P.O.A. 
219.00 
235.00 
245.00 
235.00 
26100 
270.00 
86900 
869.00 

P.O.A. 

1739.00 
2355 
2.00 
6915 
1815 
16.50 
29.50 
18.50 
13.50 
37.50 
112.50 
1750 
15.00 
1525 
15.50 
16.50 
16-50 
1615 
16.50 
6.99 
25.50 
18.50 

Full Range 
Stocked 

25-1300 MHz TX base ant. 
50-144-432-129 
Desk-top Charger for all nicads 
Standard Nicad pack 8.4V 
Empty baftery box for cells 6X 
High capacity quick charge 
10.8V nicad 
12V mobile regulator pack (2E) 
Curtis keyer unit for IC735/745 
FM and for ICR71 
Speech synthesizer unit for 
271/7000/E 
250Hz RTTY/CW filter 
Mono headphones 
Headset and boom mic for use 
with HSIO 
Switch box assy for HSIO boom 
mic 
Power unit for IC2KL 
35-30 MHZ mobile antenna 
Mobile HF ant tuner 
Mobile whip and mount for AH2 
100W auto ATU 
Matching automatic ATU for 
IC735 
500W automatic ATU 
Mobile charging lead c/lighter 
Speaker mic assy. 
Power supply unit 25A 
continuous  . 
Voice synthesizer for IC27 series 
2 mtr LCD keyboard 2W 
transceiver 
1W 1296 MHZ mobile 
(40MHZ con) 

79.00 
6950 
2850 
8.95 

59.50 
16.95 
55.50 
3150 

41.50 
49.00 
3450 

2050. 

1950. 
399.00 
189.00 
499.00 
179.00 
329.00 

349.00 
499.00 
650 
2050 

33900 
2850 

28900 

57500 

Please add £2.50 p&p for accessories, £3 for psu's, 
ES for transceivers, Send £1.00 for Raycom catalogue 
(refundable) or send a large S.A.E. for latest used 

list and information. 
FULL RANGE OF KENPRO HANDHELDS IN STOCK 

RWC Price 
1C271E  2 mtr all Mode 25W base station  829.00 
1C271H  High power 100W versional 

IC271E  999.00 
IC27E  25W 2 mtr FM mobile 9 

memories  37100 
IC27H  45W version of IC27E  419 00 
IC28E  25W 138-174MHz (144-146 TX) 

mobile TR  34/00 
IC28H  45W mobile version of 28E  37/00 
IC2900  25W version of IC290E  539.00 
IC2E  2 mtr handheld thumbwheel 2W  185.00 
IC2KL  IKW PEP linear auto band 

switching 
IC3200E  Dual band 25W transceiver  545.00 
IC471E  UHF multimode base station 32 

mem.  915.00 
IC471H  75W version of IC471E  109900 
IC4E  70cm thumbwheel Handheld 2W  279.00 
IC505  3/10W 50MHZ SSB(FM) 

transceiver  44100 
IC735  New all mode all band transceiver  925_00 
IC745E  All band SSB/AM/CW gen coy 

TX-RX 16 mem.  79900 
IC751E  All band all mode transceiver 

32 mem. 
ICO4E  70cm LCD keyboard entry 

handheld 2W  285.00 
ICR7000E  25-1300MHz all mode scanning 

receiver 
ICR71  All band short wave receiver 

32 mem. 
LC11/14  Leatherette case assy for 

ICO2/4E 
LC1/2/3  Leatherette case for IC2/41E 
P015  Ex1emal power supply 20A 
PS20  External PSU with loudSpeaker 

20A 
P025  Internal PSU for IC271E 
P535  IC751/1C271H 20A switch mode 

PSU  185.00 
P555  Matching power suppfy and for 

IC735  179.00 
SM6  Desk top Microphone  42_50 
SM8  Dual enpedence 2-way base mic  79.00 

CARRIAGE/POST FREE OVER £500.00 

125000 

1450 00 

925.00 

799 00 

8.90 
6.50 

145.00 

199.00 
99.00 

SAE FOR LATEST ICOM LEAFLETS, 
NEW MODELS EXPECTED 

ADONIS 
ADONIS 
M D 

ALINCO 
ALINCO 
ALINCO 
ALINCO 
ALI NCO 
A0I-MIC 
A0I-MIC 

ARM-ANT 

CRITON 

DAIWA 

FDK 
FDK 
GAMMA 

GAMMA 
Hi-mound 
Hi-mound 
Hi-mound 
Hi-mound 
Hi-mound 
Hi-mound 
Hi-mound 
Hi-mound 
Hi-0 

HOXIN 
HOXIN 

HOXIN 
HOXIN 
HOXIN 

HOXIN 
HOXIN 
HOXIN 

ICS 

CS 

Jaybeam 
Jaybeam 
Jaybeam 
Jaybeam 
Jaybeam 

RWC TOP 100 
AM303G 
AM503G 
WAI 

ALM-203R 
ALM-203E 
EDH-25 
EMS-20 
ESC-3 
DM300 
DM301N 

TRAY-
JIM 
LS88B 

SA450M 

FDK 725X 
FDK 
2MTR 
S-JIM 
3-5A PSU 
HK703 
HK704 
HK706 
HK707 
HK808 
MK703 
MK705 
MK706 
Hi-0 coil 

70N2DX 
70N2M 

70N2V 
HS-358 
HS-770 

HS-78F 
HS-88F 
SMC15SE 

AMT-2 

AM-I 

8XY-2M 
LRI-2M 
LW10-2M 
MBM48 
04-2M 

Base stn FM/SOB m'phone  39.95 
Base stn FM/SOB comp. rnic  52.50 
120-450MHZ wavemeter 
Ow ant.  24.95 
Ow 30W amp  249.00 
2 mtr I-VH transceiver asw  239.00 
DC/DC 12V converter  1350 
Speaker MIC for ALM203  1850 
Leatherette case and strap  14.50 
600 OHM replacement microphone  6.50 
600 OHM replacement noise can. 
MIC  7.50 
Travelling Jim portable 
2 mtr ANT  7.99 
6 OHM replacement ext. 
loudspeaker  6.60 
2 way 2.5KW coax switch 
0-900MHZ  17.50 
2 mtr 25W FM mobile transceiver  269.00 
2 mtr multimode transceiver 750XX  499.00 
Gamma twin slim Jim 
type ant. 
3-5 AMP power supply unit 
Straight key 
Straight key 
Straight key 
Straight key 
Deluxe straight key 
Squeeze key cAv base 
Squeeze key 
Squeeze key 
2X coil.formers/insulators 
(pat-pend)  7.50 
Dual band 6/8 + 3X 5/8 mobile  2590 
144/432 dual band 1/2W + 2 x 5/8 
mobile  22.85 
Dual blbase ant. 3'6" long  39.00 
430MHZ tripple 5/8 6.340  33.78 
144/432 duplexer 50W 30dB 
isolation  19.55 
2 mtr 7/8 fold over 4.5dB  16.95 
2 mtr 8/8 fold over 5.2dB  16.95 
15 mtr 130W PEP mobile ant. 
1.72M long  21.50 
AMTOR/RTTY/CW/ASCII terminal 
unit  245.00 
L-cost AMTOR/RTTY/CW/ASCII 
modem  69.00 
2 mtr 8E crossed ant.  41 50 
2 mtr omni-directional colinear  39.00 
2m1r 10 element YAGI  27.25 
70cm 48E antenna  40.75 
2 mtr 4 element quad  33.95 

FULL RANGE OF JAYBEAM + TONNA 
ANTENNAS IN STOCK 

Tel: 021 421 8201 (24hr answerphone) 

Telex: 334303 G TXAGWM 

12.50 
19.50 
29.25 
19.25 
16.65 
15.50 
49.95 
28.95 
25.65 
23.50 

VISA 

MuTek  BBBA  20-500MHZ low noise wide 
500u  band preamp 

MuTek  SLNA  2 mtr low noise RF switched 
144s  preamp 

MuTek  SLNA  Optimised preamplifier for 
145s0  for FT2909 

MuTek  TVVF50c  High perfo rmance 2M-6M 
transverter 

RAYCOM  Series II  12A PSU 
RAYCOM  7 IMHZ  7.1 MHZ traps Ow 

TRAP  Instructions 
RCA  61460  PA valve 
REVCO  2044/5  Nest of dipoles w/band ant 

26-500 MHZ 
REVCO  Revcoroe  Wide band discone ant 

30-500MHZ 
SUN-ANT  60208  10 mtr loaded 1/4W tilt-over 

SE W 
SUN-ANT  KG309  5/8 me tilt-over ant 

SE2 
SUN-ANT  50239/  C.astichrome S0239/gutter 

CGM  mount assy Ow cable 

RAYCOM MOD KITS 

RWC Price 

34.90 

33.95 

39.00 

189.90 
49.00 

815 
12.85 

6900 

29.95 
12.50 

14.50 

975 

Raycom  757  FT757GX fast tuning mod kit  29.50 
improves VFO tuning 

Raycom  FBX-RWC  1C7136-7 10 mtr FM mod kit 
MOD  kit Ow ins. (Built 8 Tested).  23.50 

Raycom  As above but kit of-parts only  17 50 
Rayoorn  LCL/DNT  LCL/DNT 10FM mod kit  1455 

MOD (inc.  post) 
NEW STORNO COM 713 55 Channel Mod Kit to 2M inc. 
FIPTR Shift, xtals -, circuit instructions  29.00 
NEW 2m 30W linear amp kit - pans only  29.50 
Complete kit with case. heatsink. etc.  39.50 

Raycom 
Raycom 
Raycom 

Raycom 

Raycom 
Raycom 
Raycom 
Raycom 

Raycom 

Raycom 

Raycom 

RAYCOM ANTENNAS -  
1/1 G5RV  Full size G5RV ins/band ant. 
1/2 G5RV  1/2 size G5RV m/band ant. 
1/4 wave  145MHZ 1/4 wave PL259 
25  fitting 
129900  3db 800-1000MHZ colinear 

c/w BNC 
HBD  Highband dipole assembly 
2M HB9CV Inc. Post 
70cm HB9CV Inc. Post 
5/8 whip  145MHZ 5/8 spring type s/steel 

whip 
S0239-  Magnetic mount S0239 Ow 
MAG  cable PL259 
Swivel-  Switvel base mag-base Ow 
mag  cable P1259 
Trap-  7.1MHZ trap dipole core kit 
dipole 

1495 
1395 

299 

19.50 
8.50 
9.98 
7.98 

3.75 

9.50 

9.25 
2995 

- RAYCOM POWER SUPPLIES - 
13.8V 12A (8A continuous)  52.50 
13 8V 8A (6A continuous)  49.50 

- RAYCOM RF POWER AMPS - 
Raycom 
Raycom 
Raycom 
Raycom 

V15L-145  2m1r 15W linear amp. I-3W input 
V25F-145  2m1r I5W linear amp. 1-3Wi/pt 
V35L-145  2m5r 35W linear amp. I-3W input 
V45F-145  2m1r 45W FM amp. I-3W input 

49.50 
48.50 
59.50 
62.50 

-  SCANNING RECEIVERS - 
YAESU FRG-9600 MKII very latest mod gives improved 'S METER' on 
RX and extended coverage up to 950MHz. 
FRG9600/MK2-RW 60-950 All mode scanning RX  469.00 
BEARGAT 100 VHF/UHF Handheld (early model)  199.00 
REGENCY MX8000/A0R2002  429.00 
REGENCY HX2000 VHF/UHF Handheld  25900 

NEW BEARCAT DX1000 10KHz-30MHz SW RECEIVER. 10 
MEMORIES, ALL MODE INC FM. ALSO SCANNING  £329.00 
NEW BEARCAT 100XL H/11 SCANNER. 66-88MHz, 118-136MHz (AIR 
BAND), 136-174MHz, 406-512MHz. C/W NICADS, CHARGER + 
LEATHERETTE CASE  £219 
NEW BEARCAT 175XL DESK TOP SCANNING RECEIVER. 16 
MEMORIES, SAME COVERAGE AS 100XL C/W AC ADAPTER £209 

Please call in or 'phone for latest Bearcat information. 

TONNA - Full Range in Stock 
TONNA  20089N  144MHZ 9 element port. antenna 

TONNA 
TONNA 
TONNA 
TONNA 
TONNA 
TONNA 
TONNA 
TONNA 

ARM-
ANT 
Kopek 
Raycom 
DNT 
DNT 
ALINCO 
ICS 

20199 
20419 
20422 
20624 
20809N 
20813N 
20817N 
20818N 

144/4359+ 19 element Oscar ant. 
432MHZ 19 element 
435MHZ 21 element ATV 
1296 23 element ant. 
144MHZ 9 ele fixed ant. 'N' 
144MHZ 13 ele port. ant. 
144MHZ 17 ele. fixed ant. 'N' 
144MHZ 9 ele crossed antenna 'N' 

SPECIAL OFFERS 
Multi P-6  Multi-polarization P/ant 

140-800MHZ complete 
50g loading 3-core auto-rotator 
60-600MHZ 
modified 10FM 
unmodified CB27/81 
25W mobile 
AMTOR/RTTY CW Terminal 

AR1002 
discone 
M4OFM 
M4OFM 
ALR206E 
AMT2 

AIVIERICAN  / 
DCPPESS  L40E05 CLUB 

INTERNATIONAI 

RWC 
redit 

2715 
36 50 
36.50 
31.25 
2715 
25.65 
3950 
47.83 
41.50 

3600 
38.50 
2750 
49.50 
zaso 
249.00 
169.00 
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Safety In the shack 
Some Of the constructional projects 
featured  refer  to  additions  or 
modifications to equipment; Please 
note that such alterations may prevent 
the 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. 

Whilst every care Is taken when accepting 
advertisements  we  cannot  accept 
responsibility for unsatisfactory transactions. 
We will, however, thoroughly investigate any 
Complaints, 
, The views expressed by contributors are not 
necessarily those of the publishers 
Every care is taken to ensure that the 

contents of this magazine are accurate, we 
assume no responsibility for any effect from 
errors or omissions. 

Cover Photographs 
Top: The Starlight Express 
set on the cover of R&EW? 
See page 10... 

Bottom: CI L's Jay series of 
modular test gear (p10) 
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A  NE W  BOOK  W RITTE N 
WITH  THE  FULL AUTHOR-
IZATION OF THE INVENTOR 
OF THE BAIRD PROCESS. 

TELEVISION 
TO-DAY  AND  TO-MORRO W 
By Sydr a,4 i,t .11e.yAar.i 

Forruvrd by John L. Baird. 

FULL technical details of the Baird Television Transmitter, the Baird 
"Televisor'  Receiver,  Synchronism, 
Photo-FAectric Cells,  etc., the Tele-
Cinema and Tele-Talkies, Noctovision, 
Daylight Television, Colour and Stereo-
scopic Television, and the developments 
of the invention in other countries, will 
be found in  this remarkable work. 
Opening with the vivid story of the 
discovery of Television, the book is a 
complete guide to the subject. 

Illustrated.  7s. 6d. net.  15.1 pp. 

"THE DAILY NEWS'. says: "AfAny seer. of 
the apparatus arb revealed for As first tine." 

OIA Bookseller. or 
PITMAN'S, Parker Street, KIngsway 

LONDON, WC. 2 

TV when? — page 28 

Keeping good company — page 37 

Sitcoms (obvious really!) 
— page 38 

A matter of fax — page 21 

NOVEMBER 1986 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 3 



PRODUCT NEWS   
Featured on these pages are details of the latest products in communications, electronics and 

computers. Manufacturers, distributors and dealers are invited to supply information 
on new products for inclusion in Product News. 

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

COMMUNICATIONS TESTS 
New from Farnell Instru-

ments is the CTS520 com-
munications  test  set, 
designed for the service or 
production testing of simplex 
or duplex radio transceivers, 
paging equipment and base 
or relay stations in frequency 
bands up to 520MHz. 
The CTS520 provides the 

measurement capability of 
nine separate instruments, 
plus weighting filters and RF 
power load,  housed  in a 
portable  case.  All  instru-
ments  can  be  used 
independently or in combina-
tion to provide comprehen-
sive tests. The instruments 
include a synthesized  RF 
signal generator, an RF coun-
ter, a modulation meter, an RF 
power meter, an AF volt-
meter,  a distortion  ana-
lyser, an AF power meter, a 
sinad meter and a CTCSS 
tone generator. An internal 
loudspeaker  is fitted  and 
measurements are displayed 
on either LED or analogue 
meters. 
Only four connections are 

necessary  to  the  device 
under  test,  and  possible 
receiver  measurements 
include  tuning  accuracy, 
bandwidth, selectivity, distor-
tion, sensitivity by sinad or 
quieting methods, signal to 
noise ratio, AF power, AF 
distortion and duplex filter 
effectiveness. An AF synth-
esizer allows pilot tones to be 

added to the 1kHz test tone 
for encoding test signals to 
CTCSS receivers. On trans-
mitters the  measurements 
possible include frequency 
offset,  power,  modulation 
values (AM, FM or PM) for 
level, limiting (distortion) and 
sensitivity. Spurious modula-
tions  are  detectable  and 
aerial efficiency can also be 
measured. 
The use of a synthesized 

signal generator design in the 
test set offers worthwhile 
benefits over free running 
signal sources (usually found 
in test sets). 

Farnell Instruments Ltd, 
San dbeck Way, 
Wetherby, 
West Yorks LS22 4DH. 
Tel . (0937) 61961. 

SIGNAL PROCESSOR 
The ETL3800A signal pro-

cessor is a new product 
available from AB European 
Marketing.  It  has  been 
developed  to  complement 
the teaching  of the fun-
damental principles of signal 
processing and communica-
tions at universities etc. 
This peripheral to the BBC 

Microcomputer  has  three 
modes of operation: 1. con-
volution/filter simulator; 2. 
spectrum analyser (100kHz 
bandwidth,  dynamic  range 
greater than 45dB); 3. oscillo-
scope (dual channel, max-

TELEDIAGNOSIS 
Gould  Electronics  Ltd, 

Instrument  Systems,  has 
announced a new diagnostic 
tool, TeleDiagnosis, which 
allows the company's K450 
logic analyser to be used for 
remote debugging of digital 
systems over conventional 
telephone lines. 
, TeleDiagnosis uses RS232 
communications' via a Hayes-
compatible modem over stan-
dard telephone lines with 
pulse or tone dialling. It is 
intended to reduce down-
time and travel expenses in 
the servicing of large main-
frame computers, telephone 
exchanges,  unmanned 
remote communications sys-
tems and industrial control 
networks. 
The system is also suitable 

for the repair of smaller, 
sophisticated digital systems 
at customer sites where quick 
responses are required or 
skilled  personnel  are not 
readily available. In addition, 
it can be integrated with other 
repair tools to debug sub-
assemblies at field depots. 
The  tool  allows  logic 

analysers at both ends of the 
communication link to com-
municate measurement data 
and set-up parameters with 
two-way interaction. In use, 
the service engineer prog-
rams one analyser at his own 
factory, sends both reference 
data and set-up parameters, 
and commands the remote 
logic analyser to dial back 
automatically once an error is 
captured. 
Once set-up is complete, 

the telephone line can be 
disconnected, saving on com-
munications  costs.  The 
remote unit will call back 
when it has detected a bug. 
The TeleDiagnosis package 

is supplied complete with a 
flexible disc containing all 
necessary  error-checking 
remote commands, modem 
handshaking protocols and 
other necessary software. 

Gould Electronics Ltd, 
Instrument Systems, 
Roebuck Road, 
Hainault, 
Ilford, 
Essex IG6 3UE. 
Tel: (01) 500 1000. 

imum sampling rate 500kHz. 
Concepts such as modula-

tion, convolution and filtering 
can be investigated using 
time and frequency domain 
analysis. A hard copy can be 
obtained of any display. 
The unit is priced at only 

£1,250 excluding VAT. 

AB European Marketing 
Division, 
Forest Farm Industrial Estate, 
Whitchurch, 
Cardiff CF4 7YS. 
Tel: (0222) 618336. 
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CRYSTAL CLEAR 
The Seaward SD250 is a 

hand-held  unit  generating 
either a pulsed or fixed tone 
at —10dB and 1.6kHz (varia-
tions are available) for use 
with a level measuring set, 
such as the Seaward Oscar 
250 for loss measurement or 
the MU250 for positive core 
identification. 
The  SD250's  automatic 

facility provides positive core 
identification when operating 
on  large  cable  looms 
or  exchange  distribution 
frames. When used with the 
.MU250 on high impedance to 
provisionally locate the core 
required, switching it to low 
impedance provides positive 
identification. 
The SD250 has an auto-

position which automatically 
changes  signal  when the 
resistance  applied  to  its 
terminals is 1,000 ohms or 
less. The oscillator will con-
tinue to send on all cores of 
the cable that are capacitively 
coupled, and only change 

signal when the correct pair is 
terminated. 
The MU250 is a compact 

audio monitor with integral 
amplifier, loudspeaker and 
three selectable levels. 
A particular feature of this 

instrument is its ability to 
monitor  working  circuitry, 
including modems, without 
interference  or  disturbing 
operation. Simply clip onto 
the core insulation to provide 
hands-off monitoring of the 
signal tones. 
The MU250 can hold a line 

and indicate polarity. The 
selector switch will enable 
the unit to terminate a line 
when necessary, and indica-
tor lights show when a circuit 
is safe to work on with no dc, 
ring or audio present. 
This instrument costs £40. 

Seaward Electronic Ltd, 
Bracken Hill, 
South West Industrial Estate, 
Peterlee, 
Co Durham SR8 2JJ. 
Tel: (0783)863511. 

FLEXSY LOGGER 
Apoloco  Ltd  recently 

announced the Flexsy Log-
ger, the first in a range of fully 
configured application sys-
tems offering a 'plug-in-and-
go' capability to the user. 
Based on Apoloco's well 

established Flexsy S range 
of industrial microcomputer 
cards,  the  Flexsy  Logger 
comes in a smart box with 
terminations for instrument 
connection at the rear. The 
system also comes complete 
with a Televideo 905 display 
and keyboard and Epson LX 
86 printer. 
In its basic configuration 

the system has 16 ciigital and 
16 differential analogue input 
channels—the analogue facil-
ity having channel program-
mable gain to give a wide 
dynamic range. Thermocou-
ple conditioning cards, used 
in conjunction with the ana-
logue facility, permit it to be 
readily tailored for tempera-
ture monitoring applications. 
The number of channels 

can be increased substan-
tially by plugging in extra 
interfacing cards. Since the 
system is built to the inter-
national STD bus standard, 
these can be chosen from the 
huge range of commercially 
available STD cards which 

cover almost any conceivable 
interfacing requirement. 
The  incorporation  of 

powerful  software  tools 
enables the system to be used 
in a particularly wide applica-
tion spectrum, which not only 
covers logging and alarm 
monitoring but also extends 
to communications and plant 
and equipment control. 

Apoloco Ltd, 
90 King Street, 
Newcastle, 
Staffs ST5 1J8. 
Tel: (0782)620519. 

CHIPTESTER 
The Datapen Chiptester is 

designed for functional tes-
ting of the majority of inte-
grated circuits in the CMOS 
and TTL logic families, includ-
ing derivatives such as ALS, 
HCT, etc. Many other digital 
devices are supported by 
allowing the user to specify or 
modify the IC tests for him-
self. In addition to the library 
of device types supplied on 
disc with the unit, a users' 
club and update service is 
proposed, ensuring that the 
Chiptester does not become 
obsolete as new devices are 
introduced. 
Chiptester is used in con-

junction with a BBC micro-
computer, and software sup-
plied with the system will 
work on any disc-based ver-
sion  of  the  BBC  micro. 
Chiptester plugs into the user 
and 1MHz bus ports. 
Testing is performed either 

by entry of the device type 
number or by an automatic 
search  of  the  disc  file, 
whereby Chiptester will iden-
tify and test the logic function 
of a working IC. 
In batch mode only pass and 

fail indications are shown, 
giving a very fast throughput. 
Continuous loop testing is 
also possible, allowing inter-
mittent or warm-up related 

failures to be identified. The 
display of logic levels and 
waveforms on all pins is 
possible and the user may 
specify  which  pins  are 
displayed. 
Chiptester is housed in a 

grey aluminium and ABS case 
and is supplied with a com-
prehensive handbook, disc 
software, device library and 
all  necessary  connection 
leads. 

Datapen 
Microtechnology Ltd, 
Kin gsclere Road, 
Overton, 
Hampshire RG25 3JB. 
Tel: (0256) 770488. 

COMMS TESTER 
A new communications tes-

ter,  manufactured  by the 
Scandinavian company Jet 
Computers, is now being mar-
keted by Microcomms Ltd. 
The Comtest is a flexible in-

line communications tester, 
designed for engineers, com-
puter salesmen and those 
who  install,  repair  and 
use RS232 communications 
equipment. 
This tool contains 25 dual 
in-line switches with the DTE-
DCE interface pins on both 
sides. The Comtest can break 
and cross-patch all 25 lines 
with switches and jumper 
cables supplied with the unit. 
It is designed with 26 pairs of 
LEDs and shows all 23 signals 
simultaneously with tri-state 
indication. 
The front and back panels 

carry full instructions and all 
signals are described with 

CCITT and EIA abbreviations. 
The Comtest comes com-

plete with 8 jumper cables 
and  a small  pouch  for 
transport. 

Microcomms Ltd, 
Chapel Hill, 
Ponsanooth, 
Truro, 
Cornwall TR3 7ES. 
Tel: (0872) 865060.-
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40MPUTER WAREHOUSE 1000's OF 
FOR MRY 1  

THE ALL OWS CAVE OP COMPUTER AND ELECTRONIC EQUIPMENT 
NOT LINI DATA O M 

**DISTEL° P 
The ORIGINAL FREE OF CHARGE dial up data 
base. Buy, browse or place YOUR OWN AD for 
goods or services to sell. 1000's of stock items, 
spares and one off bargains. Updated daily. 
ON LINE NOW. CCITT, 8 bit word, no parity. 
For 300 baud modems call 01-679 1888 

For 1200-75 baud modems call 01-679 6183 

FREE YoOnUlyr em2o4n.i9to5r iftro mciot smceosmapait epdE! RF oBr 

HIGH QUALITY* COLOUR • TV SET 
The fabulous TELEBOX an INVALUABLE MUST or the owner of 
ANY video monitor with a composite input colour or monochrome 
Made by a major UK Co as a TOP QUALITY, stand alone UHF 
tuner and costing OVER £75 to manufacture, this opportunity to 
give your monitor a DUAL FUNCTION must not be missed! The 
TELEBOX consists of a compact stylish two tone charcoal 
moulded case containing ALL electronics tuner, power supply etc 
to simply plug in and convert your previously dedicated computer 
monitor into a HIGH QUALI TY COLOUR* TV SET, giving a real 
benefit to ALL the family!! Don't worry if your monitor doesn't have 
sound- THE TELEBOX even has an integral4 watt audio amplif ier 
for driving an external speaker, PLUS an auxiliaryoutput for superb 
quality television sound via your headphones or HI Fl system etc 
Other features include Compact dimensions of only 15.75" w x 
7.5" d x 3.5" h latest technology, BRITISH manufacture fully - 
tuneable] channel push button tuner, Auto AGC circuit SAWf liter, 
LED status indicator, fully isolated 240v AC power supply for total 
safety, Mains ON-OFF switch etc Many other uses 

LIMITED QUANTITY- DON'T MISS THIS OFFER!!! 

ONLY £24.95 OR £19.95 if purchased with ANY of our 
video monitors Supplied BRAND NEW with full instructions and 2 YEAR 
warranty. Post and packing caso *When used with colour crt 

DON'T MISS THE CPM Deal 
OF the CENTURY 

The FABULOU  CPM TATUNG PC2000 
Professional Business System 

A cancelled export order and months of negotiation enables us to offer this professional 
PC, CPM system, recently on sale at OVER £1400, at a SCOOP price just over the cost of 
the two internal disk drives!! Or less than the price of a dumb terminal!! 

Not a toy. the BIG BROTHER of the EINSTIEN computer, the DUAL PROCESSOR 
PC2000 comprises a modern stylish three piece system with ALL the necessities for the 
SMALL BUSINESS, INDUSTRIAL, EDUCATIONAL or HOBBYIST USER. Used with 
the THOUSANDS of proven, tested and available CPM software packages such as 
WORDSTAR, FAST, DBASE2 etc, the PC2000 specification, at our prices, CANNOT 
BE BEATEN" 

The central processor plinth contains the 64K, 280A processor, DUAL TEAC 55F 5Va" 
Double sided 40/80 track disk drives 11Mb per drive), PSU, 4K of memory mapped screen RAM, disk controller, R5232, 
CE NTRON ICS and system expansion ports, and if thars not enough a ready to plug into STANDARDS" DRIVE port for up to FOUR 
8" disk drives either in double density or IBM format The ultra slim 92 key, detachable keyboard features 32 user definable keys, 
'numeric keypad and text editing keys, even its own integral microprocessor which allows the main 220A to devote ALL its time to 
USER programs, eliminating" lost character' problems found on other machines The attractive detachable 12" monitor combines 
agrees anti-glare etched screen, with full swivel and.till movement for maximumbser comfort Supplied BRAND NEW with CPM 
2.2 user manuals and full 90 day guarantee Full data sheet and info on request 

PC2000 Wordrocessor System 

with CPM Etc.  and 'Ready to Run' AST Sales and  printer 
COST OVER £1400  Purchase ledger, Supports up to 

9000 Accounts, VAT etc. 
COST OVER £1700 

COLOUR 6 MONOCHROME 
MONITO SPECIALS 

'SYSTEM ALPHA' 14" COLOUR MULTI INPUT MONITOR 
Made by the famous REDIFFUSION Co. for their own professional computer 
system this monitor has all the features to suit your immediate and future 
requirements Two video inputs RGB and PAL Composite Video, allow direct 
connection to BBC/IBM and most other makes of micro computers or VCR's 
including our very own TELEBOX An internal speaker and audio amp may be 
connected to computer or VCR for superior sound quality Many other features 
PIL tube, Matching BBC case colour, Major controls on front panel, Separate 
Contrast and Brightness - even in RGB mode Separate Colour and audio 
controls for Composite Video input BNC plug for composite input 15 way 'D 
plug for RGB input modular construction etc etc 

This Must Be ONE OF THE YEAR'S BEST BUYS. PC USER 
Supplied BRAND NEW and BOXED, complete with DATA and 90 day 
guarantee ONLY £149.00 as above OR IBM PC Version £185.00 
15 Day 'C skt £1.00, BNC skt 75p BBC interface cable £5.50 
DECCA 8016" COLOUR monitor. RGB Input. 
Little or hardly used manufacturers surplus enables us to offer this special 
converted DECCA RGB Colour Video 'Di Monitor at a super low price of only 
£99.00, a price for a colour monitor as yet unheard O.! Our own interface 
safety modification and special 16" high definition PIL tube coupled with the 
DECCA 80 series 1V chassis give 80 column definition and quality found only 
on monitors costing 3 TIMES OUR PRICE The quality for the price has to be 
seen to be believed! Supplied complete and ready to plug direct to a BBC 
MICRO computer or any other system with a 1TL RGB output Other features 
are: internal speaker, modular construction, auto degaussing circuit attractive 
TEAK CASE, compact dimensions only 52cm W x 34 H x 24 D, 90 day 
guarantee Although used units are supplied in EXCELLENT condition. 
ONLY £99.00 + Carriage 
DECCA 80, 16" COLOUR monitor. Composite video Input Same as above 
model but fitted with Composite Video input and audio amp for COMPUTER, 
VCR or AUDIO VISUAL use ONLY £99.00 + Carr. 
REDIFFUSION MARK 3, 20" COLOUR monitor. Fitted with standard 75 ohm 
composite video input and sound amp This large screen colour display is ideal 
for SCHOOLS SHOPOS, DISCOS, CLUBS and other AUDIO VISUAL appli-
cations Supplied in AS NEW or little used condition ONLY £145.00 + Carr. 

BUDGET RANGE EX EQUIPMENT MONOCHROME video monitors. 
All units are fully cased and set for 240v standard working with composite video 
inputs Units are pre tested and set up for up to 80 column use Even when 
MINOR screen burns exist - normal data displays are unaffected 30 day 
guarantee 
12" KGM 320.1 B/W bandwidth input will display up to 132 x 25,1ines £32.95 
12' GREEN SCREEN version of KGM 320-1. Only £39.95 --

9" KG M 324 GREEN SCREEN fully cased very compact unit Only £49.00 
Carriage and insurance on all monitors £10.00 

77 

GOULD 0F443 .enclosed, compact switch mode supply With DC regulated 
outputs of +5v @ 5.5a, +12v @ 0.5a, -12v @ 0.1a and -23v @0.020 Dim 18x 
11 x 6 cm. 110 or 240v input BRAND NEW only £1.6.95 
GOULD 06-40A 5v 40 amp switch mode supply NEW £130.00 
AC-DC Linear PSU for DISK drive and SYSTEM applications Constructed on a 
rugged ALLOY chassis to continuously supply fully regulated DC outputs of +5v 
@ 3 amps, -5v @ 0.6 amps and +24v @ 5 amps Short circuit and overvoltage 
protected. 100 or 240v AC input. Dim 28 x 12.5 *7 cm NEW £49.94 

Carriage on all PSU's £300 

P41111.1.411 

PC2000 System  PC2000 Business System with CPM  with CPM and T C FP25 daisywheel 

Manufacturer's BRAND NEW surplus 
DEC LA34 Uncoded keyboard with 67 quality gold plated switches on X-Y 
matrix - ideal micro conversions etc £24.95 
AMKEY MPNK-114 Superb word processor chassis keyboard on single PCB 
with 116 keys Many features such as On board Micro, Single 5v rail, full ASCII 
coded character set with 31 function keys, numeric keypad, cursor pad 
and 9600 baud SERIAL TTL ASCII OUTPUT1! Less than half price 

Only £69.00 with data Carriage on Keyboards £3.50 

Now oniy  e399  
NO W only  £499 

NOW only £799 

Carriage & Insurance £12.00  MODEMS 1 1 
PRESTEL - VIEWDATA - TELEX 
PLESSEY VUTEL, ultra compact unit, slightly larger 
than a telephone features A STANDARD DTMF 
TELEPHONE (tone dial) with 5" CRT monitor and 
integral modem etc. for direct connection to PRESTEL. 
VIEWDATA etc. Designed to sell to the EXECUTIVE at 
over £600!! Our price BRAND NEW AND BOXED at 
only £99.00 
DECCAFAX VP1 complete Professional PRESTEL 
system in slimline desk top unit containing Modem. 
Numeric keypad, CPU, PSU etc. Connects direct to 
standard RGB colour monitor. Many other features 
include: Printer output, Full keyboard input. Cassette 
port etc. BRAND NEW with DATA. A FRACTION OF 
COST only £55.00 
ALPHATANTEL. Very compact unit with integral FULL 
ALPHA NUMERIC keyboard. Just add a domestic TV 
receiver and you have a superb PRESTEL system and 
via PRESTEL the cheapest TELEX service to be 
found!! Many features: CENTRONICS Printer output, 
Memory dialling etc Supplied complete with data and 
DIY mod for ROB or Composite video outputs AS 
NEW only £125.00 

Post and packing on all PRESTEL units £8.50 

EX-STOCK INTEGRATED CIRCUITS 
4164 200 ns D RAMS 9 for £11 4116 ns 
£1 50 2112 £10.00 2114 £2.50 2102 £2.00 
6116 £2.50 EPROMS 2716 £4.50 2732 £3.00 
2764 £4.95 27128 £5.50 8800 £2.50 6821 £1 
68A09 £8 6E1E109 £10 8085A £5.50 8086 £15 
8088 £8 NEC785 £8 W 02793 £28 8202A 
£22 8251  £7 8748 £15 280A DART £6.50 
280A CPU £2.00. ThousandS Of IC's EX STOCK 
send SAE for list. 

DISK DRIVES 
Japanese 51/4 " half height, 80 track double sided disk 
drives by TEAC, CANON, TOSHIBA etc 
Sold as NEW with 90 day guarantee ONLY £85.00 
TEC FB-503 Double sided HH 40 TRK NEW £75.00 
SUGART SA400 SS FH 35 TRK £55.00 
SIEMENS FDD100 SS FH 40 TRK £85.00 
(carriage on 51/4 " drives £5.50 
Brand NEW metal 51/4 " DISK CASES nth internal PSU. 
DSKC1 for 2 HH or 1 FH drive  £29.95 +pp £4.00 
DSKC 2 fort HH drive  £22.95 +pp E3.50 
DKSC 3 As DSK1 LESS PSU  £12.95 +pp £2.50 
DSKC 4 As DSK2 LESS PSU  £10.95 +pp E2.00 
8" IBM format TESTED EX EQUIPMENT. 
SHUGART 800/801 SS  £175.00 +pp £8.50 
SHUGART 851 DS  £250.00 +pp £8.50 
TWIN SHUGART851' s 2 Mb total capacity in smart case, 
complete with PSU etc  £595.00 
MITSUBISHI M2894-638" DS1 Mb equiv. to SH UGART 
SA850R. BRAND NEW at £275.00  +pp £8.50 
DYSAN 8" Alignment disk  £29.00 + pp £1.00 
Various disk drive PSU's Ex Stock SEE PSU section. 
HARD DISK DRIVES 
DRE/DIABLO Series 30 2.5 Mb front load  £525.00 
Exchangeable version £295.00. ME3029 PSU £95.00 
DIABLO 44/DRE4000A, B 5+5 Mb from £750.00 
CDC HAWK 5+5 Mb£795.00. CDC 976280 Mb RM03 

PERTEC D34225+5 Mb  '  £2500.00. £495.00 
etc 

RODIME 51/4 " Winchesters ex-stock from £150 CALL 
Clearance kerns- Sold as seen- No guarantee 
ICL 2314 BRAND NEW 14" Mb Removable pack hard 
disk drive, cost over £2000 with data  ONLY £99.00 
BASF 81728" 23Mb Winchesters  £199.00 
Unless stated all drives are refurbished with 90 day 
guarantee Many other drives and spares in stock- call 

sales office for details 

Join the communications revolution with our super 
range of DATA MODEMS, prices and specifications 
to suit all applications and budgets 
BRAND NEW State of the art products 
DACOM DSL2123 Multi standard 300-300, 1200-75 
Auto answer etc  £288.00 
DACOM DSL2123A0 Auto dial, smart modem with 
multi standard AUTO SPEED detect and data buffer 
with flow control etc  £365.00 
DACOM DSL21230T The CREAM of the intelligent 
modems,  auto  dial,  auto  call  index,  beer 
etc etc  £498.00 
Steebeck S81212 V22 1200 baud FULL DUPLEX, 
sync or asynq optional auto dial  £465.00 
TRANSDATA 307A Acoustic coupler 300 baud full 
duplex, originate only, RS232 interface  £49.00 

Ex BRITISH TELECOM full spec CCITT, ruggedise9 
bargain offers Sold TESTED with data Will work on 
any MICRO or system with RS232 interface 
MODEM 13A 300 baud unit only 2" high fits under 
. phone CALL mode only  £45.00_ 
MODEM 20-1. 75-1200 baud Compact unit for use 
as subscriber end to PRESTEL, TELECOM GOLD, 
MICRONET etc  £39.95 +pp £6.50 
MODEM 20-2 1200-75 baud Same as 20-1 but for 
computer end  £65.00 +pp £6.50 
DATEL 2412. Made by SE Labs for BT this two part 
unit is for synchronous data links at 1200 or 2400 
baud using 2780/3780 protocol etc Many features 
include 2 or 4 wire working self test auto answer etc 
COST OVER £800. Our price ONLY £199 +pp £8.00 
DATEL 4800, RACAL MPS4800 baud modern EX 
BT good working order, ONLY £295.00 +pp £8.00 

SPECIAL OFFER 
MODEM T02393. Ex BT, up to 1200 baud full 
duplex 4 wire or half duplex over 2 wire line. ONLY 
£85.00 PER PAIR +pp £10.00 
For more information contact our Sales Office. 

rTITIFIGJEffili 
SPECIAL BULK PURCHASE of these compact, high 
speed matrix printers. Built in Japan for the Hazeltine 
Corporation this unit features quality construction 
giving 100cps bidirectional, full pin addressable 
graphics, 6 type fonts, up to 9.5' single sheet or 
tractor paper handling, RS232 and CENTRONICS 
parallel interface. Many other features. BRAND NEW 
and BOXED. COST £420. Our price Only £199.00 

Dry Fit MAINTENANCE FREE by Sonnenschein 
& Yuasa. 
A300 07191315 12v 3Ah NEW  £13.95 
A300 07191312 6v 3Ah NEW  £9.95 
A300 07191202 6-0-6v 1.8Ah TESTED Ex 

Equip £5.99 

VDU TE MINALS 
Standard VDU data entry terminals 

at give away prices!! 
OLJME OVT108. Current product, state of the art 
terminal with detachable keyboard, 12" Green screen, 
2 page 'RAM. TVI 925, Hazeltine, ADMSA emulations, 
software setup. 25 x 80, Clock, Swivel and tilt base. 
Printer port, Function keys etc BRAND NEW and 
BOXED AT ALMOST HALF PRICE Only £425.00 
AJ510 - EX RENTAL, Z80 controlled, 15" green 
screen 24 x 80 display, graphics, cursor addressing, 
printer port etc. Very good condition TESTED complete 
with manual only £225.00 
ADDS 520 - Dumb terminal, used, 12" b/w screen 
RS232  interface  and  printer  port.  TESTED. 
ONLY £125.00. Carriage on terminals £10.00 
100's of other terminals in stock, CALL for more details. 

E:IVE;F:L.PC.r1 
All prices quoted are for U.K. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order value £2.00. 
Minimum Credit Card orderEt 0.00. Minimum BONA FIDE account orders from Government Depts., Schools, U niversities and 
established companies 00.00. Where post and packing not indicated please ADD £1.00 + VAT. Warehouse open Mon-Fri 
9.30-5.30. Sat 10.30-5.30. We reserve the right to change prices and specifications without notice. Trade. Bulk and Export 

LLLL I I\  Telephone 01-679 4414 Telex 894502 Data 01-679 1888 
_ ri  32 Biggin Way, Upper Norwood, London SE19 3XF 
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ERS  PRINTERS - PRINTERS  PRINTERS 
SUPER VEAL? NO - SUPER STEAL 
THE FABULOUS 25 CPS "TEC STAR WRITER"  

-7// 

Made to the very 
highest spec the TEC 
STAR WRITER 
FP1500-25 features a 
very heavy duty die cast 
chassis and DIABLO 
type print mechanism 
giving superb 
registration and print 
quality. Micro-processor 
electronics offer full 
DIABLO/OUME command compatability and full con ro via CPM WORDSTAR 
ETC. Many other features include bi-directional printing, switchable 10 or 12 pitch, 
full width 381 mm paper handling with up to 163 characters per line, friction feed 
rollers for single sheet or continuous paper, internal butler, standard RS232 serial 
interface with handshake. Supplied absolutely BRAND NE W with 90 day guarantee 
and FREE daisy wheel and dust cover. Order NOW or contact sales office for more 
information. Optional extras RS232 data cable £10.00. Tech manual £7.50. Tractor 
Feed £140.00. Spare daisy wheel £3.50. Carriage & Ins. (UK Mainland) £10.00. 

a fraction of its original cost. 

SUMMER OFFER ONLY £399.99!! 

DIY PRINTER MECH  
Brand  New surplus of this professional  printer chassis gives an 
outstanding  opportunity  for  the  Student,  Hobbyist  or  Robotics 
constructor to build a printer - plotter - digitiser etc, entirely to their 
own specification. The printer mechanism  is supplied ready built, 
aligned and pre tested but WITH OUT electronics. Many features 
include all metal chassis, phosphor bronze bearings, 132 character 
optical shaft position encoder. NINE needle head, 2 x two phase 12V 
stepper motors for carriage and paper control, 9.5" Paper platten etc. 
etc. Even a manufacturer's print sample to show the unit's capabilities!! 
Overall dimensions 40 cm x 12 cm x 21 cm. 

Sold BRAND NE W at a FRACTI ON of cost O NLY £49.50 + pp £4.50. 

TELETYPE ASR33  
DATA I/O TERMINALS 

Industry standard, combined ASCII 
110 baud printer, keyboard and 8 
hole paper tape punch and reader. 
Standard RS232 serial interface. 
Ideal as cheap hard copy unit 
or tape prep. for CNC and NC 
machines. TESTED and in good 
condition. Only £235.00  floor 
stand £1 0.00. Carr & Ins. £15.00. 

EX NEWS 
SERVICE PRINTERS  

Compact ultra reliable quality built unit 
made by the USA EXTEL Corporation. 
Often seen in major Hotels printing up to 
the minute News and Financial inform-
ation, the unit operates on 5 UNIT 
BAUDOT CODE from a Current loop, 
RS232 or TTL serial interface. May be 
connected to your micro as a low cost 
printer or via a simple interface and filter 
to  any  communications  receiver  to 
enable printing of worldwide NE WS. 
TELEX and RTTY services. 

Supplied  TESTED  in second  hand 
condition complete with DATA, 50 and 
75 baud xtals and large paper roll. 

TYPE AEI 1 
50 Column  ONLY £49.95 

Spare paper roll for AE11  £4.50 
TYPE AF11 R 72 Col. 
+ Ribbon  £65.00 

TYPE AH11 R 80 Col. 
ASCII/BAUDOT  £185.00 

Carriage and Insurance £7.50 

20,000 FEET OF ELECTRONIC 
AND COMPUTER GOODIES 

ENGLAND'S LARGEST SURPLUS STORE- SEEING IS BELIEVING!! 

DEC CORNER  
PDP 1140 System comprising of CPU, 124k 
memory & MMU 15 line RS232 interface. 
RPO2 40 MB hard disk drive. 
TU10 9 track 800 BPI Mag tape drive, dual 
track system. VT52 VDU, etc. etc. Tested and 
running.  £3,750.00 
BA11-MB 3.5" Box. PSU, LTC  £395.00 
DI M -AD 16" x RS232 DMA 
interlace  £1 ,9 00. 00 
DLV11-.J4 x EIA interface  £350.00 
DLV11-E Serial. Modem support  £190.00 
DUP11 Synch. Serial data i/o  £650.00 
D0200 Dilog - multi RK controller £495.00 
DZ11-8 8 line R5232 mux board  £650.00 
KDF11-B M8189 PDP 1123 
PLUS  £1,100.00 
LA30 Printer and Keyboard  £80.00 
LA36 Decwriter EIA or 
20 mA loop  £270.00 
MS11-JP Unibus 32kb Ram  £80.00 
MS11-LB Unibus 128kb Ram  £450.00 
MS11-LD Unibus 256kb Ram  £850.00 
PDP11/05 Cpu Ram, i/o etc  £450.00 
PDP11/40 Cpu, 124k MMU  £1,850.00 
RT11 ver 38 documentation kit  £70.00 
RK05-J 2.5 Mb disk drives  £650.00 
KL8 JA PDP8 async i/o  £175.00 
M18E POP S Bootstrap option  £75.00 
VT50 VDU and Keyboard 
-20 mA  £175.00 
VT52 VDU and RS232 interface  £250.00 

Give your VT100 a Birthday!" 

Brand New VT100 Keyboards 
only £85.00 

1000's  of  EX  STOCK  spares  for 
DEC PDP8, PDP8A,  PDP11  systems & 
Peripherals. Call for details. All types of 
Computer equipment and spares wanted for 
PROMPT CASH PAYMENT. 

MAO TAPE DRIVES  
Many EX STOCK computer tape drives and spares by 
PERTEC, CIPHER, WANGO, DIGIDATA, KENNEDY 
etc. Special offer this month on DEI Cartridge tape 
drives ONLY £450.00 each. 

CALL FOR DETAILS 

COMPUTER/SYSTEM CARNET 6 PSU  
All in one quality computer cabinet with integral 
switched mode PSU, mains filtering, and twin fan 
cooling. Originally made for the famous DEC PDP8 
computer system  costing thousands of  pounds. 
Made to run 24 hours per day the psu is fully 
screened and will deliver a massive +5v DC at 17 amps, +15v DC at 
1 amp and -15v DC at 5 amps. The complete unit is fully enclosed 
with re movable top lid, filtering, trip switch, power and run leds 
mounted on au i front panel, rear cable entries, etc. etc. Units are in 
good but used condition - supplied for 240v operation complete with 

full circuit and tech. man. Give your system that professional finish 
for only £49.95 + carr. 19" wide 16" deep 10.5" high. Useable area 
16" w 10.5"h 11.5"d. 

Also available less psu, with fans etc. Internal dim. 19 w, 16"d, 10.5"h. 

£19.95. Carriage £8.75 

66% DISVOUNT . .  ON  COMPONENTS 
ELECTRONIC 

EOUIPMENT . 

Due to our massive bulk purchasing programme, which enables us to bring you the 
best possible bargains, we have thousands of ICs, Transistors, Relays, Caps, PCBs, 
Sub-assemblies, Switches etc. etc. surplus to OUR requirements. Because we don't 
have sufficient stocks of any one item to include in our ads we are packing all these 
items into the BARGAIN OF A LIFETIME. Thousands of components at giveaway 
prices Guaranteed to be worth at least 3 times what you pay Unbeatable value and 
perhaps one of the most consistently useful items you will every buy!" Sold by 
weight. 

2.5kIs £5.25 + pp £1 .25  5 kl k8.90 + £1.80 
10kIs £11.25 + pp £2.25  20kIs £19.50 + pp £4.75 

OE TERMIPRINTER  

A massive purchase of these desk top 
printer terminals enables us to offer you 
these quality 30 or 120 cps printers 
at a SUPER LOW PRICE against their 
original  cost  of  over  £1000.  Unit 
comprises of full OWERTY, electronic 
keyboard and printer mech with print 
face similar to correspondence quality 
typewriter. Variable forms tractor unit 
enables full width - up to 13.5" 120 
column  paper,  upper - lower case, 
standard RS232 serial interface, internal 
vertical  and  horizontal  tab  settings, 
standard  ribbon,  adjustable  baud 
rates, quiet operation plus many other 
features. Supplied complete with manual. 
Guaranteed  working  GE30 £130.00. 
GE1200 120 cps £175.00 
Untested GE30 £65.00 Optional floor 
stand £12.50. Carr & Ins £10.00. 

SEMICONDUCTOR 
'GRAB BAGS' 

Mixed  Semis amazing  value  contents 
include  transistors  digital,  linear,  IC's, 
triacs,  diodes,  bridge  recs,  etc.  etc. 
All devices guaranteed brand new full 
spec with manufacturer's markings, fully 
guaranteed. 
50+ £2.95 100+ £5.15 
TTL 74 Series. A gigantic purchase of an 
''across the board" range of 74 TTL series 
IC's enables us to offer 100+ mixed 
"mostly TTL" grab bags at a price which 
two or „three chips in the bag would 
normally cost to buy. Fully guaranteed all 
IC's full spec. 100+ £6.90, 
200+ £12.30, 300+ £19.50 

CENTRONICS 
710 PRINTERS  
Ex  RENTAL  Heavy duty full  width 
carriage printer up to 132 columns on 
17 - fan fold sprocket fed paper. 60 cps 
print speed with standard RS232 or 20 
mA loop interface. Supplied in TESTED 
used condition with data. ONLY £85.00 
carnage and insurance £10.00. 

MAINS FILTERS  
CURE those unnerving hang ups and data 
glitches caused by mains interference with 
professional quality filters. SD5A match-
box  size  up  to  1000  watt  240  V 
Load ONLY £5.95.  L12127 compact 
completely cased unit with 3 pin fitted 
socket up to 750 watts ONLY £9.99. 

EPROM COPIERS  
The amazing SOFTY 2 The "Complete 
Toolkit" for copying, writing, modifying and 
lusting  EPROMS of the 2516,  2716. 
2532, 2732 range. Many other functions 
include integral keyboard, cassette inter-
face, serial and parallel i/o UHF modulator 
ZIF socket etc. 
ONLY £195.00 + pp E2.50. 
"GANG  OF  EIGHT'  intelligent  Z80 
controlled 8 gang programmer for ALL 
single 5v rail EPROMS up to 27128. Will 
copy 8 27128 in ONLY 3 MINUTES. Internal 
LCD display and checking routines for 
IDIOT PROOF operation. Only £395.00 + 
pp E3.00. 
"GANG OF EIGHT PLUS" Same spec as 
above but with additional R5232 serial 
interface for down line loading data from 
computer etc ONLY £445.00 + pp £3.00 . 

Data sheets on request 

1000's of other EX STOCK items including POWER SUPPLIES, RACKS, RELAYS, TRANSFORMERS, TEST 
EQUIPMENT, CABLE, CONNECTORS, HARDWARE, MODEMS, TELEPHONES, VARIACS, VDU'S, 
PRINTERS. POWER SUPPLIES, OPTICS, KEYBOARDS etc. etc. Give us a call for your spare part 
requirements. Stock changes almost daily. 

4±' Don't forget, ALL TYPES and QUANTITIES of electronic surplus purchased for CASH  41, 
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PRODUCT NEWS   
BEARCAT RXs 

R Withers Communications 
has announced the availabil-
ity of a new range of Bearcat 
scanning receivers, manufac-
tured by Uniden. RWC is the 
main distributor of this equip-
ment for the Midlands area. 
Three new models are avail-

able, one being the DX1000 
digital short wave receiver. 
This  is  a  synthesized 
keyboad/VFO short wave Rx, 
10kHz to 30MHz all-mode, 
with three selectivity filters 
fitted as standard. 
Powered from a 12-13.8V dc 

source with an internal bat-
tery compartment for port-
able operation, the receiver 
comes with a small telescopic 
antenna and a long wire 
antenna. It costs £329 includ-
ing VAT. 
The  BC100XL  hand-held 

VHF/UHF  receiver  is  an 
upgraded version of the Bear-
cat 100, incorporating a new 
search mode scanning facil-
ity. It has an FM sensitivity of 
better than .4µV for 12dB 
sinad and air band sensitivity 

is better than .8µV. The fre-
quency range is 66-88MHz, 
108-136MHz air band, 136-
174MHz FM and 360-512MHz 
UHF, with 16 memories. 
The 100XL is supplied with 

nicads and a wall charger/ac 
supply. It retails at £219.50 
including VAT. 
The  BC175XL  desk-top 

VHF/UHF scanning receiver 
operates from 12-13.8V dc for 
portable and mobile opera-
tion and has a 240V ac adap-
ter. The frequency range is 
the same as the 100XL and the 
performance specification is 
quoted at .3µV FM for 12dB 
sinad. 
The unit is supplied with 

an  adjustable  telescopic 
antenna and an auto-squelch 
circuit. It retails at £209.50 
including VAT. 

R Withers 
Communications Ltd, 
584 Hagley Road West, 
Oldbury, 
Warley, 
Birmingham B68 OBX. 
Tel: (021) 421 8201/2/3. 

8-PEN PLOTTER 
Hewlett-Packard's  latest 

compact 8-pen plotter, the 
ColorPro, is now in stock at 
Rapid Terminals. 
Designed for business pro-

fessionals,  the  ColorPro 
(HP7440A) operates with vir-
tually any PC — including 
Apple  Ile,  IBM  PC,  DEC 
Rainbow, Compaq Deskpro 
and HP150 — and produces 
multi-colour  text  and 
graphics on A4 paper or 
overhead transparency film. 
The plotter has an 8-pen 

carousel from which pens are 

selected via software com-
mands. When not in use, the 
pens are automatically cap-
ped to prolong their working 
life. 
Features include 0.025mm 

(0.001in)  resolution, 0.1mm 
(0.004in) repeatability, 40cm/s 
pen speed and a 60-byte 
communications  buffer. 
There are five built-in charac-
ter sets and the plotter sup-
ports 44 high level graphics 
commands in HP-GL. 
The  ColorPro  measures 

46cm x 31cm x 12.5cm, weighs 
only 5.5kg and has a maximum 

DSP DESIGN KIT 
Now available from Online 

Distribution Ltd is a new 
design  kit for the Texas 
Instruments TMS320 family of 
digital  signal  processors 
(DSPs). 
Priced at £320, the kit has all 

the building blocks necessary 
for designing and evaluating 
DSP systems. It comprises 
two sample chips plus user 
guides; a TCM2916J codec 
and data sheet; four pre-
programmed  PROMs 
(TBP38L165 and data sheet); a 
735-page DSP applications 
manual; a software library 
with source code for most 
applications in the manual; an 
ADPCM speech design exam-
ple using the TMS32010; an 
FFT design example using the 

TMS32020; and a DSP news-
letter. 
The TMS320 family makes 

DSP  possible  for  many 
formerly analogue or bit-
sliced  applications,  where 
cost and size would pre-
viously have ruled them out. 
Applications  include  tele-
communications, voice pro-
cessing,  graphics,  control 
systems and instrumentation. 
All devices in the TMS320 

family  are  capable  of 
implementing  complex, 
numeric intensive algorithms 
in real-time. 

Online Distribution Ltd, 
Melbourne House, 
Kin gsway, 
Bedford. 
Tel: (0234) 217981. 

power consumption of 20W. 
Baud rates are switch-select-
able from 75 to 9600 (RS232C 
interface). 
List price of the plotter is 

£1160, while the  graphics 
enhancement  cartridge  is 
£174. 

Rapid Terminals, 
Rapid House, 
Denmark Street, 
High Wycombe, 
Bucks HP11 2ER. 
Tel: (0494)450111. 

FREQUENCY STANDARD 
An ultra-miniature (3 cubic 

inch) high stability frequency 
standard with a low ageing 
rate, the Piezo Model 2850038, 
is now available from Anglia 
Microwaves Ltd. 
Offered in frequencies of 

10.0MHz and 10.23MHz, the 
2850038 has an SSB phase 

noise figure of better than 
—153dBc/Hz at 10kHz and an 
ageing rate guaranteed at 
5 x 10-19 /day at time of 
shipment. 
A stress-compensated (SC 

cut) crystal is the basis of the 
frequency standard, which is 
designed for use in high-G 
applications.  The  gravita-
tional field figure is less than 
2 x 10-9 for a 1G static shift. 
Shock rating is 50G, 11ms 1/2 
sine wave. 
Operating over a tempera-

ture range from —40 to +70°C, 
the 2850038 requires a supply 
voltage of +15V dc (±5%) and 
draws 1.5W of power during 
normal operation. 

Anglia Microwaves Ltd, 
Radford Business Centre, 
Radford Way, 
Billericay, 
Essex CM12 OBZ. 
Tel: (02774)58955. 
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 PRODUCT NEWS 
COMMODORE ADD-ONS 
A battery back-up CMOS 

RAM  and  real-time  clock 
plug-in module for the Com-
modore 64, providing reliable 
timing facilities unaffected by 
the  64's  often-interrupted 
internal timing scheme, is 
now available form Electronic 
and Computer Workshop Ltd. 
The module (K2629) can be 

supplied in ready-built or kit 
form and provides real-time 
clock functions that include 
hours, minutes and seconds 
together with a powerful leap 
year compensating calendar 
and a programmable daily 
alarm. 
Space on the  board  is 

reserved for a rechargeable 
nicad battery. An external 
battery can also be used, if 
necessary. 
The battery also backs up 

50 bytes of CMOS static RAM 

which can be used to store 
important information that is 
retained when the computer 
is powered down, such as set-
up data. The data may be 
utilised to load automatically 
and run programs on start-up. 
Full  documentation  is 
included with the module 
plus an extensive demonstra-
tion programme to illustrate 
the workings of this versatile 
module. 
The K2629 CMOS real-time 

clock and RAM module is 
offered at a price of £36.11 in 
kit form or at £50.45 ready-
built. Prices include VAT and 
postage and packing. 

Electronic and Computer 
Workshop Ltd, 
171 Broomfield Road, 
Chelmsford, 
Essex CM1 1RY. 
Tel: (0245) 262149. 

THERMAX STRIPS 
An irreversible 4-level ther-

mometer strip which can be 
applied to any surface has 
been introduced by Thermo-
graphic Measurements Ltd. 
The Thermax Micro Label 

measures 10mm by 3mm, its 
small size enabling it to be 
used on any product requir-
ing measurement. It changes 
from silver white to black 
upon  achieving  maximum 
temperature, four tempera-
ture levels being measured 
on each strip. The range 
extends from 40°C to 224°C in 
nine standard temperature 
groups. 
The strips are self-adhesive 

and impervious to oil, water 
and steam. 
They respond to heat in less 

than 1 second and have an 
accuracy of ±1%. 

The rmographic 
Measurements Ltd, 
Bank House, 

Nes ton Road, 
Burton, 
South Wirral L64 5TA. 
Tel: (051 336) 6265. 

OH BROTHER 
Brother has expanded into 

the OEM market with a range 
of disc drives and a low-
profile  IBM  compatible 
keyboard. 
The new range of micro 3.5 

inch floppy disc drives fea-
ture a one inch (25.4mm) 
height with a standard front 
loading format. This ultra-
slim design is expected to 
prove of particular benefit in 
the manufacture of smaller 
equipment. The range is uni-
que in that it requires a single 
five volt supply, providing 
improved  reliability  and 
eliminating  the  cost  of 
additional components and 
circuitry  needed  to 
accommodate the secondary 
12 volt supply required by 
other disc drives. 
There are four drives in the 

range — the FB600, FB620, 
FB700 and FB800 — with a 

",k00 

speed of access and unfor-
matted storage capacity of 
6ms 1MB, 3ms 1MB, 3ms 
1.6MB, and 3ms 2MB respec-
tively. The range is down-
wards compatible. 
The  new  low-profile 

keyboard is for the IBM PC AT 
and has been ergonomically 
designed with the operator in 
mind. Brother claim to have 
achieved  a  computer 
keyboard  layout which  is 
more familiar and acceptable 
to a typist. Keyboards for 
other computers can also be 
custom-designed to suit spe-
cific requirements. 

Brother Computer 
Peripherals Division, 
Jones & Brother, 
Shepley Street, 
Guide Bridge, 
Audenshaw, 
Manchester M34 5JD. 
Tel: (061)330 6531. 

TIGHT SECURITY 
Riscomp  Limited  have 

announced a new control 
panel to their range of secur-
ity products. 
Known as the CA1382, the 

unit provides an extensive 
range of facilities and is easy 
to operate. A major contribu-
tion to the simplified opera-
tion is the automatic 'system 
testing' which is carried out 
every  time  the  unit  is 
switched on, with a light 
emmitting diode indicating 
correct operation. Such a 
feature reduces the possibil-
ity of false alarms. 
Additionally,  the  entire 

operation is controlled by a 
single key operated on/off 
switch. A built-in exit and 
entrance  buzzer  provides 

audible warning of the unit's 
operation, whilst the alarm 
memory allows the unit to be 
set up without annoyance to 
neighbours.  Provision  for 
sounding the alarm by means 
of a personal attack switch, 
even though the unit may not 
be switched on, has been 
included. 
Housed  in an attractive 

steel case, the CA1382 is 
available either fully built and 
tested or in self-assembly 
form. 
In either case it is accompa-

nied by a comprehensive data 
sheet which simplifies its 
installation. The price of the 
self-assembly unit is £39.95 
plus VAT, and the fully built 
and tested version is £44.95 
plus VAT. 

Riscomp Ltd, 
51 Poppy Road, 
Princes Risborough, 
Bucks HP17 9DB. 
Tel: (084 44) 6326. 
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FOR GOOD MEASURE 
A portable carrying case is 

now available for the Jay 
series  of  measurement 
instrumentation. 
In the Jay range different 

modules can be inserted into 
the front of the  unit to 
perform many measurement 
tasks, eg temperature, DMM, 
strain, calibration and simula-
tion. 
The  carrying  case  has 
rechargeable  batteries 
(charged by the Jay unit) and 
a space to store up to four 
spare modules. The  most 

popular application of this 
system is for temperature and 
strain analysis. 
The case and battery pack 

costs 235.00. 

CIL Electronics Ltd, 
Decay Road, 
Worthing, 
Sussex BN14 8ND. 
Tel: (0903) 204646. 

MUSICAL SWITCHES 
Could you imagine the hit 

musical stage show Starlight 
Express being used to sell 

SATELLITE NEWS 
As a result of our little piece 

about  a cheap  satellite 
receiving dish last month, 
Comex  Systems  are  now 
finalising a deal with STS to 
retail their low noise block-
converter. At a retail price 
"appreciably  below  £200", 
this will perfectly comple-
ment the Comex tuner and 
Kord dish to give a system 
retail price of less than £600. 
Details are now also avail-

able of the add-on units 
available from Comex for the 
tuner, including a tunable 
sound IF kit and a digital 
display.  Comprehensive 
details of the full range on 
offer are available on receipt 
of a large SAE. 

Comex Systems Ltd, 
Comet House, 
Unit 4, Bath Lane, 
Leicester LE3 5BF. 
Tel: (0533) 25084. 

switches? Well, the cover pic 
shows the set for this show 
with a custom-built Cadac 
sound  mixer  from  Clive 
Green & Co of Luton in the 
foreground.  This  company 
specialises in producing high 
quality mixing and balancing 
equipment tailored to the 
peculiar  demands  of  the 
theatre. 
This info comes not from 

Clive Green, as you might 
have expected, but from Car-
gill Electronics. Each Cadac 
console incorporates around 
600 light action self-indicat-

ing ITT push-button switches 
for  level  adjustment  on 
typically 32 channels, all sup-
plied by Cargill, "a leading 
distributor  of  electro-
mechanical components". 
Musicals selling switches, 

eh? That's almost as far-
fetched as Charlie Chaplin or 
the Mr Men selling compu-
ters ... 

Cargill Electronics, 
Bridgewater Close, 
Hawksworth, 
Swindon SN2 1TZ. 
Tel: (0793) 613201. 

SANDPIPER COMMUNICATIONS f 
AERIALS (STAINLESS STEEL ELEMENTS) 

I  P&P 
2x  ollinea.  £20.00  3.00  DIY Versions 
3 x  Collinear  £2000  4.00  Available in most models Also 4mtr 
6 El Yagi  £14.00  4.00 
10 El Yagi  E20.00  400  & 6mtr PMR Weather Satellite/s 
1261 Yagi  £28.00  4.00  70cm TV, 24cm TV and all one/off 
6 El Vag' Crossed  £23.00  4.00 
10 El Yagi Crossed  C.2800  4.00  frequencies. 

VI t ri is7s Collinear  E25.00  2.00  Power Splitters 
axe 

17 Element  £18.00  4.00 
Double Delta  £35.00  4.00  2 mtr 
8 Turn Helical  £35.00  4.00  70cm 
1206/23em a 934/32cm  23/32cm 
Mobile Collinear  £25.00  2.03 
Base Collinear  •  £39.95  2.00 
20 Turn Helical  £33.00  4.03 
Para Delta  £45.00  5.00 
61t 6in Parabolic Dish  £95.00  9.00 

FIBRE GLASS MASTS/TUBES 
3/8in to 1J/4in e.g. 11/2in dia ,- £5 per mtr. 

S A E FrCPIFt F ULL LI S T' S 
P E N TIOV V N H S . F MAI Y AIR O, 

L L W Y O CCHEID, A B EFII O AIRIE, M ICII. O L. APA. 
T461: 0 8 8 0 - 8 7 0.4 2 0 

Delivery Cash/P.O. Return Cheque 7 Days 

2 way & 4 way 
Lots more available. 

d. c. electronics 
34 THE PLATTERS, RAINHAM, KENT ME8 CODS 

£ PACKS '  All components are professional grade,  £ PACKS 

brand new with manufacturer's marking & guarantee. 

ALL PACKS ONLY £1 EACH 

200 1/4w resistors mixed values (max 5, your choice) 
50 1/2w resistors mixed values (max 5, your choice) 
40 IN4148 computer diodes 
20 IN4001 IA power diodes 
10 BC182 NPN transistor 
10 BC212 PNP transistor 
30 Ceramic plate capacitor 180-1200pF 
10 Min electrolytic capacitor 47-470uF 

This is only a small selection - send SAE for full list. 

Mail order only, cash, PO or cheque with order. Add 60p p&p. Prices incl VAT. 

SPECIFY VALUE 

LOW COST C.A.D. 
ATTENTION ALL ELECTRONICS 

CIRCUIT DESIGNERS!! 
PC (and compatibles), BBC MODEL B, B+ and 

MASTER: AMSTRAD CPC and SPECTRUM 48K 
ANALYSER I and II compute the A.C. FREQUENCY RESPONSE of linear (analogue) 
circuits. GAIN and PHASE, INPUT IMPEDANCE, OUTPUT IMPEDANCE and GROUP 
DELAY (except Spectrum version) are calculated over any frequency range required. 
The programs are in use regularly for frequencies between 0.1HZ to 1.2GHz. The 
effects on performance of MODIFICATIONS to both circuit and component values can 
be speedily evaluated. 

Circuits containing any combination of RESISTORS, CAPACITORS, INDUCTORS, 
TRANSFORMERS, BIPOLAR AND FIELD EFFECT TRANSISTORS and OPERATIONAL 
AMPLIFIERS can be simulated - up to 60 nodes and 180 components (IBM version). 

Ideal for the analysis of ACTIVE and PASSIVE FILTER CIRCUITS AUDIO 
AMPLIFIERS,  LOUDSPEAKERS  CROSS-OVER  NETWORKS,  WIDE-BAND 
AMPLIFIERS, TUNED R.F. AMPLIFIERS, AERIAL MATCHING NETWORKS, TV I.F. AND 
CHROMA FILTER CIRCUITS, LINEAR INTEGRATED CIRCUITS etc., 

STABILITY CRITERIA AND OSCILLATOR CIRCUITS can be evaluated by "breaking 
the loop". 

Tabular output on Analyser 1. Full graphical output, increased circuit size and active 
component library facilities on Analyser 11. 

Check out your new designs in minutes rather than days. 

ANALYSER can greatly reduce or even eliminate the need to breadboard new designs. 

Used by INDUSTRIAL, GOVERNMENT, and UNIVERSITY R & D DEPARTMENTS 
worldwide. IDEAL FOR TRAINING COURSES. VERY EASY TO USE. Prices from 
£20-£195. 
FULL AFTER SALES SERVICE with TELEPHONE QUERY HOTLINE and FREE update 
service 

For further details and example computations or for details on our 
New DRAUGHT1NG program, please write or phone: 

NUMBER ONE SYSTEMS LIMITED (REF RE'W) 
Crown Street, St. Ives, Huntingdon, Combs PE17 4ES 

Tel: 0480 61778; 
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 PRODUCT NEWS 
WIRE-WRAPPING 

The  OK11  electrically-
powered wire-wrapping tool 
has been developed for all 
wire-wrapping  applications 
from research and develop-
ment to production. The tool 
now has cut, strip and wrap 
capability and operates at 
higher production rates by 
working directly from a reel or 
harness without any wire end 
preparation. Instead, the bits 
cut the wire, strip off the 
correct length of insulation 
and wrap the wire onto the 
terminal in one operation. 
The OK11's powerful motor 

and positive gear drive have 
been developed for deman-

ding production applications, 
and wire from 22-32awg (0.65 — 
0.2mm) can be handled. 
The tool has a tough ABS 

body and incorporates RFI 
noise suppression, making it 
safe for use in computer 
environments. Both 110 and 
220V operation are offered 
and a back-force device, to 
prevent  over-wrapping,  is 
available. 

OK Industries UK Ltd, 
Barton Farm 
Industrial Estate, 
Chickenhall Lane, 
Eastleigh, 
Hants S05 5RR. 
Tel: (0703) 619841. 

BUDGET TOROIDS 
Cotswold Electronics can 

now  supply  their  budget 
range of toroidal transfor-
mers in 15, 25 and 40VA, in 
addition to the standard 30,60, 
100, 160, 230, 330 and 530VA 
currently manufactured. 
The transformers have dual 

separate 110+110V primary 
windings and dual secondary 
windings of 2x6, 9, 12, 15 and 
18V for the 15VA types, with an 
additional 2x 22V version in 
the 25 and 40VA types. The 
primary windings are con-
nected in parallel for 110V 
operation and in series for 
220V operation. The nominal 
frequency is 50/60Hz and the 
operating  range  is 47 to 
400Hz. 
Double insulation is pro-

vided to BS415 Class 2, IEC65 

Class 2, and VDE0550 Class 2, 
enabling the transformers to 
withstand a 4kV flash test. The 
surge  current is typically 
higher than that of a con-
ventional transformer and the 
toroid should be protected on 
the input side with a slow to 
blow fuse. 
The toroids are supplied 

complete with a dished secur-
ing cap, protection pads and a 
fixing screw, etc. 

Cotswold Electronics Ltd, 
Kingsville Road, 
Kin gsditch Trading Estate, 
Cheltenham GL51 9NX. 
Tel: (0242) 41313. 

INTERFERENCE PROTECTION 
Roxburgh  Suppressors 

recently introduced custom 
design PCB filters in the 
PC103/105/110 range. These 
low cost, PCB mounting fil-
ters are designed to protect 
digital circuits from mains-
borne  interference.  Three 
standard variants are rated at 
3, 5 and 10A, and units are 
available with 2200pF 'Y' rated 
capacitors to comply with 
European  earth  leakage 
requirements. Other options 
include different combina-
tions of capacitors and values 
to suit customer needs. 
All units can be potted in 

ABS boxes for environmental 
and mechanical protection or 
assembled on PC boards. 

Roxburgh Suppressors Ltd, 
Haywood Way, 
Ivyhouse Lane, 
Hastings, 
East Sussex TN35 4PL. 
Tel: (0424) 442160. 

RF CONNECTORS 
Now available off the shelf 

from Dage is Radiall's range 
of SMA 50 ohm miniature co-
axial connectors. 
Designed for telecomms, 

radar, radio communications, 
instrumentation and labora-
tory applications, the connec-
tors offer good RF perform-
ance and reliability up to 
18G Hz. 
Versions for use up to 

26GHz are available to order, 
with higher frequencies due 
for release later this year. 
Connectors are BS9210 and 

CECC approved and come in 
numerous styles for screw 
thread coupling of flexible 
and semi-rigid cables. Styles 
available include straight and 
right-angle plugs and jacks 
with solder or crimp connec-
tion options, receptacles, and 
in-series adaptors. 
Gold-plated beryllium cop-

per or stainless steel bodies 
are available. 
Contacts are gold-plated 

beryllium copper. A range of 
mounting options are avail-
able. 

Dage (GB) Ltd, 
Eurosem Connector Division, 
Rabans Lane, 
Aylesbury, 
Bucks HP19 3RG. 
Tel: (0296) 33200. 

LESS STATIC 
OK's static safe field ser-

vice kit provides a portable 
static safe handling environ-
ment  for  the  service 
engineer. It is available in two 
versions, each containing a 
large and small elasticated 
wristband, grounding  cord 
and a unique double-sided 
safe work surface material 
which is both conductive on 
one side to 10 ohms and static 
dissipative on the other to 108 
ohms. 
Kit 574-086 is a tool roll with 

five small pockets and one 
large, suitable for hand tools 

and materials, and it can be 
rolled and tied. Kit 574-080 is a 
service kit with the standard 
arrangement of two large 
pockets and is supplied flat. 
Each provides a 24 x 26in work 
surface. The tool roll kit costs 
£36.87 (excluding VAT) and 
the  service  kit  is £34.50 
(excluding VAT). 

OK Industries UK Ltd, 
Barton Farm, 
Industrial Estate, 
Chickenhall Lane, 
Eastleigh, 
Hants S05 5RR. 
Tel: (0703) 619841. 
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TRANSFORMERS 
MAINS ISOLATORS  25150V or 254-25V 
Prnee 0-120V82  2:42511 Tap Sect Volts 
VA  Price  P&P  5,7,8,10,13,15,11,20,25, 
20  7.08  2.18  30,33,40,20420 or 25.025V 
60  11.51  231  23V  50V Price  P&P 
100  13.43  259  1  0.5  5.01  176 
200  19.03  110  2  1  6.09  1.90 
250  23.01  3.24  4 A 2 10.84 2.20 
350  28.46  3.40  6  3 12.54 2.25 
500  35.45  3.66  8  4 17.16 258 
1000  04.28  462  12 c 6 21.84 2.79 
1500  82.92  5.95  16 - 8 30.89 115 
2000  99.76  6.36  20  10  36.66 160 
3000  139.39  0/A  24  12  43.87 3.80 
6000  298.89  0/A 
115 or 240V CT Sec only 
*(Please specify)  30/60V Of 30-0-30V Pri 

2,120V 34309 Tip SiesVoks 
415/440V - 240/110V  available8,8,10,12,18,18, 
(60-1KVA TAPPED SECS)  20,24,30,36,40,48,80,24424 
VA  Price  P&P  or 30430V 
60  11.51  231  301/  60V Price P&P 
100  13.43  2.59  1  as  5.69  195 
200  19.03  3.10  2  1  8.67  1.91 
250  23.01  3.24  4 A 2 11.15 2.20 
350  28.46  140  6 n„ 3 16.12  /34 
500  35.45  3.66  6  4 18.38 2.55 
1000  64.28  402  10 c 5 23.23 2.78 
2000  99.76  6.36  12  6 26.50 302 
3000  139.39  0/A  16  8 37.25 165 
6000  298.89  0/A  20  10  43.37  3.99 

24  12  49.98 4.65 

12124V or 124-12V 
2812V Secs PH 240V  SPLIT BOBBINS 
12V 24V  Price  P&P  ISVA.100VA Pr10-
0.3  IS  2.92  1.10  120V,2 
1  .05  3.70  1.60  Two secondaries on each 
2  1  5.15  1.70  e.g. 0-6V x2 to give 6V or 
4  2  5.94  1.90  12V or 6-0-6V 4 5Vi<2,-
6 A 3  9.31  205  6V i<2  9Vx2. 
8 M 4 10.89 2.10  17.5V.2,- 20V x2 (20-0-
10 P 5 11.91  2.10  20V) 
12 S 6 13.20 2.25  VA  Price  P&P 
16  8 15.73 2.60  6VA  2.03  140 
20  10  21.17 104  9  2.79  1.50 
30  15  26.31  3.10  12  3.06  160 
40  20  37.56  4.25  25  3.56  2.90 
60  30  53.92  490  50  5.89  100 
83  41  62.09  565  100'not  9.17  3.20 

455 

48/96V Pri 2:120V 
Seca 2830148V  WINDING SERVICES 

72/96 36/48 Price P&P  3VA-15KVA 
05  1  6.51  1 50  Single or 3-phase 
2  4 17.81  254  Plus TOROIDS 
3  6 21.57  275  Stock dents by return 
5  10  39.08 3.70  PLEASE ADD 15% VAT 
6  12  48.94 3.99  TO ALL ITEMS 
8  16  53.39 4.20  AFTER POP 

EX STOCK 
15/30V or 15-0-13V 
bin Tap Soc. Volts militia 

16,20,24,30. 15.0.15T. 
15V  30V Price  P&P 
1  0.5 
2  1 
4  2 
6  3 
BA  4 
10 M  5 
12 P  6 
16 S  8 
20  10 
24  12 
30  15 
40  29 

3.86 
5.24 
8.47 
9.82 
11.72 
14.49 
16.40 
21.95 
25.32 
28.07 
31.56 
43.22 

141 
1.70 
1.92 
210 
220 
2.31 
2.55 
2.60 
2.84 
2.95 
151 
595 

AUTOS 
105,115,220,230,240V 
For step-up or down 
VA  Price  P&P 
80  5.86  1.70 
150  8.49  1.85 
250  10.34  1.98 
350  12.43  2.31 
500  16.12  2.68 
1000  28.79  3.25 
1500  34.17  3.68 
2000  51.09  4.62 
3000  86.88  5.72 
4000  112.78  01A 
5000  131.33  0/A 
7500  202.71  0/A 
10000  239.53  0/A 

CASED AUTOS 
240V Cable VP 

115V USA Side 0/P 
VA  Price  P&P 
20  8.34  1,76 
80  11.33  187 
150  14.67  220 
250  17.87  3.02 
500  29.32  3 19 
1000  40.29  434 
2000  73.33  528 
3000  105.26  0/A 

SPECIAL 
SEC 14-8-0-8-141/0 1 Amp 
PRI 04142401/ 3.45 90p 

BRIDGE RECTIFIERS 
35A  1000  3.00 
12.5A  5009  3.62 

INVERTERS 
12/244 DC in 240V AC out 

(13A socket) 
100W .  £69.95 
250W .  £218.40 
SOOW  £316.05 
1000W .............. £445.20 
2000W .  £667.80 

CONSTANT VOLTAGE 
TRANSFORMERS 1% 
Spike-free stable mains 

2509A  C198.00 
500VA  £219.93 
1KVA  C380.50 
2KVA  £594.50 
3KVA  £951.05 
4KVA  £1216.00 
6KVA  £1743.00 

VARIABLE VOLTAGE 
TRANSFORMERS 

240V I/P 0-250V Output 
Ito 75 Amp Enclosed 
(calibrated dial) 

AVOS & MEGGERS 
8MK6 (latest)..  £160.10 
2000 LCD  .. £81.30 
Megger crank_ £132.50 

Full Range Available 

METAL OXIDE 1/4 W 5% 
RESISTORS 6001100 

129, 33,47,390,430,510,560, 
1K, 1K1. 1K3, Ike, 168,2K, 
3K. 3K9, 156,160.24K, 
27K, 39K. 5480,026.100K. 
1100, 120K, 130K, 150K, 
2000. 2200. 270K, 3000. 
P&P 20p + VAT 

WIRELESS WORLD 
Modem 600Dline - 
mains transformers 
£7.59 in VAT. 

ALSO VALVE MAINS 
0/PUT  MATCHING 
TRANSFORMERS 

EDUCATIONAL METERS 
Front terminals 0-10A, or 
0-300 DC 78098mm 
£3.98 - 60p P&P 

BARRIE ELECTRONICS LTD 
Unit 211, Stratford Workshops 
Burford Road, London EIS 2SP 
Tel: 01-555 0228 (3 lines) 

STAMFORD ELECTRONICS 
12 Way Barrier Strip - 25p, Centronics 36 way plug - £1.40, 6 way Ribbon Cable with 
plugs (592 metres approx) - 75p, 28 way Tag Strips - 30p, 13/4 " 0.1w 15 OH M Speaker - 
32p, Pack of Heat Shrink Sleeving £1.45, 2N1595 1A 50v Thyristor - 10 for 40p, 50v 1A 

Diodes - 10 for 15p, Variable PSU 2-20v 1.5A with info -£3.95, Reed Relay (Hamlin) 129 

Coil - normally open - 75p, Aerial C/O Relay by Mag. Devices, Type 354 12v - £1.00, 500 
KHz I.F. Transformer - 35p, Radiomobile 4 OH M Speaker approx 4" -£1.10, PCB with 

IMHZ Xtal (HC6/U)- £1.95, Stainless Steel Rods OK for 70cm Aerials- 50p, VMPI Power 
Fets with info & CCTS -£2.50, RCA 16181 Sim to 5D124 - 30p, TIP32A with Mounting 
Kits, ex Ministry - 35p, 4409 PRI 10-0-10v SEC Approx. 800mA, Surface Mounting 

Transformer - 30p, 240v PRI 14-0-14v SEC 200mA PC Mounting Transformer - £1.30, 

Rotary Switch, 3 Pole 3 way - 30p, 6 Pin Din Plug with 700mm of 5 way cable - 30p, 
Heatsinks 100mm x 45mm - 60p, PTFE Feedthru - 16p. 

STOCKISTS OF:- Resistors, Capacitors, Diodes, Integrated Circuits, Transistors, Wire, 

Connectors, Switches, Keyboards, Relays, Indicators, Solder & Irons, Transformers, 

Hardware, Boxes, Books. 
Please add 75p p&p unless otherwise stated. 

Access and Barclaycard accepted 

STAMFORD ELECTRONICS 
219-221 Old Street, Ashton-U-Lyne, Lance OL6 7SR 

Tel: 061-344 0517 

UNIVERSAL NICAD CHARGER-NEW STOCK!! 
£6.95 

offer valid until 31/12/86 

includes 4 ex-equip 
rechargeable NICAD cells 
(tested & guaranteed). 
Charges any combination 
PP3, AA, C & D cells. 
HURRY while stocks last!! 

NEW SEALED NICAD RECHAREABLE BATTERIES 
AA/HP7-500mAh 1.2V  £1.10 each 
'C'/HPII-1200mAh 1.2V  £2.50 each 
'D'/HP2-1200mAh 1.2V  £2.80 each 
PP3-100mAh 9V  £5.50 each 

TELEPHONE ACCESSORIES!!! 
TC24 Master socket-surface type mounting box  £4.80 
TC26 Secondary socket-surface type mounting box £4.80 
SPECIAL PRICE  £2.00 each 
OR 5 for  £7.50 
OR 10 for  £13.50 
GOING FAST AT THIS OUTRAGEOUSLY LOW PRICE 

ORDER NOW!!! 

BUTTON BATTERIES 
AG3 - 7.87 x 3.6mm  AG12 11.58 x 4.2mm 
AG10 - 11.58 x 3mm  AG13 - 11.58 x 5.4mm 

4 FOR £1.60 or 10 for £3.00 

ADD 80p P&P PER ORDER 

SEND SAE FOR COMPLETE STOCK LIST 

CROYDON DISCOUNT ELECTRONICS (CDE) 
40 LOWER ADDISOMBE ROAD 
CROYDON SURREY CRO 6AA 

TEL - 01-688 2950 

IEi 
ELECTRO SUPPLIES 
NORTHERN COMPONENT 
SPECIALISTS 
Test Equipment, 

Computers, Peripherals 

SEND FOR CATALOGUE. Trade Enquiries Welcome 

45 LOWER HILLGATE, 
STOCKPORT, 
CHESHIRE. 

061 477 9272 

also at SHAWCLOUGH ROAD, 
WATERFOOT, 

ROSSENDALE BB4 9JZ. 
0706 215556 

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

j \\ 

Hitachi Oscilloscopes provide the quality and performance that you'd 
expect from such a famous name, with a newly-extended 14 model range 
that represents the best salue for money available anywhere. 

V-2I2/222 20MHz Dual Trace 
V-223  20MHz Sweep Delay 

(illustrated) 
V-209  20MHz Mini-Portable 
V-422  40M Hz Dual Trace 
V-423  40MHz Sweep Delay 
V-509  50MHz Mini-Portable 

V-650  60MHz Dual Timebase 
V-I050  100MHz Quad Trace 
V-1070  100MHz Four Channel 
V-1100  100MHz DMM/Counter 
V-134  10MHz Tube Storage 
VC-6015  10MHz Digital Storage 
VC-6041  40MHz Digital Storage 

Prices start at £299 plus vat (20MHz dual trace) including a 2yr. warranty. 
We hold the range in stock for immediate delivery. 

For colour brochure giving specifications and prices ring (0480) 63570 
Thurlb)-Reltech, 46 High Street. Sahull, V Midlands, B91 318. 
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More room for cellular 
At the end of August the DTI 

and the Ministry of Defence 
announced that the number 
of radio frequencies available 
for use for cellular radio in 
London is to be increased by 
using frequencies currently 
allocated to the MoD. This 
decision should enable the 
maximum traffic capacity of 
the two cellular radio systems 
in the Central London area to 
be more than doubled. 
The need for further fre-

quencies is a result of the 
success of cellular radio in 
the UK market. The speed of 
uptake, particularly in the 
London area, has exceeded 
expectations. The operators 
have already used a number 
of techniques to get the most 
out of the existing frequen-
cies in central London. 
The frequencies  immed-
iately below those presently 
used for cellular radio are 
allocated to the Ministry of 
Defence. They have agreed 
that,  subject  to  certain 
restrictions, these frequen-
cies may in future be used by 
the cellular radio operators in 
London. Initially a further 200 
channels are to become avail-
able to each operator, com-
pared with 300 channels in 
use by each at present. Ulti-
mately, if demand justifies it, 
a further 120 channels could 
be made available to bring the 
total in Central London up to 
620 for each operator. 
The cellular radio operators 

will be discussing a modified 
specification with equipment 
manufacturers  which  will 
enable full advantage to be 
taken  of  these  extra 
channels. 
The exact nature of the 

restrictions on the use of the 
new frequencies is still being 
discussed. Broadly, they will 
be available anywhere within 
6 miles of Charing Cross. 
Because of the way the cellu-
lar radio system is controlled 
it will be possible to use these 
frequencies in London with-
out the user having to take 
any action or being aware of 
the transition. 

Someone sees sense? 
The DTI recently published 

a consultative document enti-
tled  Proposal  for  the 
establishment  within  the 
radio communications indus-
try of an independent third 
party  quality  assurance 
scheme under the aegis of 
the National Accreditation 
Council  for  Certification 
Bodies . It was launched by 

Industry Minister Geoffrey 
Pattie, who said: 
"There are three main 
reasons for the establish-
ment of the scheme. First, 
for the radio communica-
tions industry to reap the 
proven benefits of good 
management practice for 
quality assurance. Second, 
to reduce the need for 
multiple  assessments 
internationally. Finally, to 
provide an environment 
which allows devolution 
from the Radio Regulatory 
Division of the DTI and 
thereby increase the self 
regulation by the industry 
in the effective manage-
ment of the radio fre-
quency spectrum." 
The scheme will apply not 

only to those who manufac-
ture and import radio com-
munications equipment but 
also to installers, mainte-
nance and repair organisa-
tions, some categories of 
radio users and those who 
wish to supply radio com-
munications services. 
Copies of the consultative 

document may be obtained 
from the Department of Trade 
and  Industry,  Room  409, 
Waterloo  Bridge  House, 
Waterloo Road, London SE1 
8UA. Comments should reach 
the DTI by 14 November 1986. 

BT= Big Takings 
I'm sure a great many read-

ers are aware of the price 
changes announced by BT at 
the beginning of September, 
and the hostile reception this 
announcement received from 
Oftel  because  of  the 

NEWS 
DESK 

increases it meant for ordin-
ary  domestic  users.  The 
wording of the release was 
rather interesting in places as 
it pointed out how fair and 
reasonable  the  changes 
were. 
Take,  for  instance,  the 

following passage: 
"While there are difficulties 

in making comparisons which 
properly allow for usage pat-
terns and exchange rates, the 
BT bills are cheaper on the 
whole when compared with 
their equivalent, at tariffs 
(weighted  to  allow  for 
purchasing parity) obtaining 
in France, West Germany, 
Japan, Italy or New York." 
Does this seem a rather 

selective comparison? What 
about the rest of Europe, or 
the States outside New York? 
Exactly a week after this 

announcement, BT released 
details of its pre-tax profit for 
the quarter ended 30 June 
1986. There are no prizes for 
guessing  whether  it was 
higher, lower or the same as 
the corresponding period last 
year. The figure was £502 
million, representing a 12% 

increase.  What  was  that 
expression about laughing all 
the way to the bank? 

Happy Christmas 
They're a cheery bunch at 

the British Safety Council. In 
a recent press release they 
quite sensibly state that a 
well-stocked first aid box is a 
must for every home and car, 
so much so in fact that they 
are urging every family to put 
first aid high on the list of 
priorities this year for Christ-
mas presents! Now I'll grant 
you that first aid can come in 
very useful at this time of 
year, especially when Dad 
gets a little excited and blows 
a gasket while playing The 
Leather Goddesses of Pho-
bos on little Johnny's new 
computer, but I don't think a 
first aid kit makes a good 
present: I'd rate it a little 
higher than a voodoo doll. 
Anyway, if you want one the 

BSC has put one together. 
'Called 'Autohome', it's avail-
able  for  £17.95  including 
VAT and P&P from British 
Safety Council Sales Ltd, 
62/64  Chancellor's  Road, 

Competition time! 
Here's your chance to win a 

few bob and do a bit for crime 
prevention at the same time, 
in the form of the 'Design 
Against Crime' competition 
organised  by  the  British 
Security  Industry Associa-
tion. 
You're invited to submit a 

design of your own anti-crime 
device or invention, which 
can be anything that helps 
stop a crime being commit-
ted. The entry can be in the 
form of a detailed drawing, 
plans, photographs or just an 
outline description or sketch. 
There are three categories 

for  the  competition: 
educational  establishments 
can win up to £1500, split 
between the student or class 
who submitted the design and 
the establishment itself; a 
member of the general public 

can win up to £500; and a 
manufacturer can win up to 
£5000 towards the develop-
ment, marketing or start-up 
costs of a project (manu-
facturers may submit designs 
at the concept, pre-produc-
tion or development stage). 
In addition, advice will be 

available  concerning  the 
commercial exploitation of 
winning ideas. The closing 
date for entries is 30 January 
1987. Further details are avail-
able from the Design Against 
Crime Competition, 107-109 
High Street, Brentford, Mid-
dlesex TN8 8BR. 

DESIGN•  
AGAINST 
CRIME 

COMP TITION 
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Hammersmith,  London  W6 
9RS. 
From the same address you 

can obtain the ideal present 
for people who have to put up 
with unsociable smokers in 
the workplace, in the form of a 
self-contained smoke detec-
tor with a built-in 85dB alarm. 
An LED confirms that the 9V 
battery is supplying adequate 
current and that the device is 
functioning  correctly.  The 
alarm is actually intended for 
industrial applications, and 
costs £20 + VAT and P&P. 

Phone message service 
The latest addition to the 

Cellnet  range  of  cellular 
phone products is Voicebank, 
a message service which can 
receive and send voice mes-
sages. When cellular phone 
users are away from their 
vehicles, callers can be re-
directed  to  Voicebank to 
leave a message. After retur-
ning to their vehicles they 
ring their Voicebank 'mail-
box', which plays back any 
message. 

Each mailbox will store 48 
one-minute messages for 72 
hours, and users requiring a 
larger message capacity can 
have an overflow into further 
mailboxes. Up to 10 callers 
can leave a message at the 
same time on Voicebank, so 
an engaged tone is unlikely to 
be received. 
The Voicebank service can 

be linked to British Telecom's 
radiopaging system so that 
when a message is left the 
recipient's  pager  'bleeps' 
immediately to alert him. A 
further feature is the 'broad-
cast' facility, which allows a 
manager to transfer the same 
message simultaneously to 
each member of his staff or to 
selected members. 
The Voicebank mailbox can 

be activated from office or 
public telephones as well as 
cellular phones, so staff not 
equipped with mobile phones 
can still access their mes-
sages while out of the office. 
The user simply holds a 
pocket sized remote control 
keypad to the telephone and 

presses his access code to 
receive his messages. 

Telex for ships 
British Telecom Internatio-

nal is launching two new 
round-the-clock telex  ser-
vices for ships fitted with 
Rad iotelex equipment. About 
18,000 vessels will be able to 
use the world-wide services. 
By using the new Phonetex 

service callers will be able to 
communicate by telex with 
ships at sea without needing 
direct access to their own 
telex  machine.  Customers 
simply phone BTI's Portis-
head radio station near Bris-
tol and dictate their message 
to an operator, who will then 
telex it to the relevant vessel. 
Portishead is also exten-

ding its Rad iotelex service to 
relay telex messages from 
ships to telephone answering 
machines in this country. The 
station will accept telex mes-
sages from vessels and then 
telephone the contents to the 
recipient. Messages can be 
sent to the customer's Voice-

Eutelsat II TV 
The  Eutelsat  Board  of 

Signatories  meeting  in 
extraordinary  session  on 
4 and 5 September 1986 has 
decided to request Aerospa-
tiale, which is constructing 
the second generation Eutel-
sat satellites (Eutelsat II), to 
implement certain modifica-
tions to the technical charac-
teristics of the satellites in 
order to provide a better 
response to the requirements 
of a number of Signatories. 

The most important mod-
ification  concerns  the 
enlargement of the service 
zone of the high gain beam. 
allowing the reception of 
television  programmes via 
small diameter antennas (in 
the order of one metre). With 
the modification requested 
this beam will provide an 
EIRP of 47 to 51dBW over a 
large part of Western Europe, 
from the Iberian peninsula to 
Scandinavia or from Italy to 
Iceland, depending on the 

SATELLITE AT 3. E 
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satellite's longitude on the 
geostationary satellite orbit. 
In addition, all 16 of the 
transponders will be able to 
operate on this beam instead 
of only 12, which was the case 
in the previous design. 
As a result of these mod-

ifications, each Eutelsat II 
satellite will be able to pro-
vide up to 16 TV channels from 
1989, with reception possible 
via small diameter antennas 
over virtually the whole of 
Western Europe. This capac-
ity will be in addition to that 
already  available  on  the 
Eutelsat I series of satellites. 
Furthermore, the service 

zone of the receive beam and 
of one of the transmit beams 
providing a large European 
coverage (from Turkey to the 
Azores) will be enlarged to 
include the tip of southern 
Greenland in order to meet 
Denmark's requirements for 
that territory. 
Editor's  note:  This  only 
confirms my belief that DBS 
will never really take off in 
this country. After all, what 
DBS operator with, say, 3 high 
power channels could hope 
to compete cost effectively 
with a lower power bird 
carrying 16 channels and ser-
ving the same area? 

bank— BT's message manager 
service — or to an answering 
machine. 
For the Phonetex service 

customers can dictate mes-
sages by phoning Portishead 
Radio on (0278) 781111. To use 
the Voicebank service ships 
should telex their messages 
to Portishead using the code 
VBTLX, stating the custom-
er's telex number and Voice-
bank number. 

50 years in radar 
In January 1937 Cossor 

received its first radar order 
to supply the Air Ministry with 
displays and receivers for the 
Chain Home radar stations 
that were to play such an 
important role in the defence 
of the United Kingdom during 
the Second World War. Cos-
sor thus became one of the 
first two British companies 
(along  with  Metropolitan 
Vickers) to enter a field that 
would revolutionise defence 
and navigation systems. 
To  celebrate  this  50th 

anniversary, Cossor has pro-
duced a brochure entitled 
Cossor Radar — the first fifty 
years, which has been written 
specially by the historian Dr 
Alfred Price. It is available to 
anybody with an interest in 
the radar business. 
The brochure describes the 

company's early history (mak-
ing domestic radio and TV 
receivers) through to the war, 
when Cossor manufactured 
many radar related products 
including the GEE navigation 
system. It describes the post-
war period when Cossor pro-
duced primary ground and 
marine radar, and then con-
tinues with the development 
of IFF (Identification Friend 
or Foe) and SSR (Secondary 
Surveillance Radar) systems 
in the 1950s and 1960s up to 
the present day. 

Satellite TV workshop 
A one-day intensive course 

is to be held on the theory and 
practical installation of satel-
lite TV systems for domestic 
and commercial use. 
The course will be held at 

the Gatwick Penta Hotel on 30 
November, and will include a 
3 course lunch, morning cof-
fee and afternoon tea, and an 
extensive  set  of  bound 
course notes all for the price 
of £48.00 + VAT. 
This will be the first of the 
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 NEWS DESK 
workshops  that  Quadrant 
Communications Ltd will run 
to inform the retail trade of 
the latest developments in 
the electrical and electronics 
field, aimed at keeping the 
retailer in touch with current 
developments. For more info 
contact  Quadrant  Com-
munications  Ltd,  Wickham 
House, 10 Cleveland Way, 
London El 4TR. 

30-60GHz study 
The Department of Trade 

and Industry has commis-
sioned a short-term study on 
spectrum  planning  for 
terrestrial fixed radio ser-
vices in the unexploited fre-
quency range of 30-60GHz. 
The study, to be carried out 

by Ewbank Preece Consul-
ting Ltd, will review the future 
requirements of existing and 
potential  microwave  fixed 
radio links. It will pay particu-
lar attention to the competi-
tive position of UK equipment 
manufacturers and the likely 
developments in technology 
over the next five years. 

Outline planning for this 
frequency has been com-
pleted,  but  contact  from 
those with an interest in this 
frequency range — partic-
ularly prospective users and 
equipment manufacturers — 
would be welcomed. Com-
ments  and  requests  for 
further information should be 
forwarded to: Graham Taylor, 
Project  Manager,  Ewbank 
Preece  Consulting  Ltd, 
Prudential  House,  North 
Street, Brighton BN1 IRE. 

ITT Instruments 
ITT have set up a new UK 

operation to market the range 
of  electronics  test  and 
measurement  instruments 
made  by  ITT  Instruments 
plants in France and West 
Germany. 
The new operation, known 

as ITT Instruments, is being 
set up alongside the com-
pany's high technology elec-
tronic component distribu-
tion  division,  ITT  MULTI-
components, in Slough. 
Business  Development 

Keeping up with new technology? Maybe a comment on British industry, 
apparently running fast but getting nowhere? In fact the pic comes from 
component distributer QuiIler, which has been chosen to supply the 
keypads for Sport Engineering's Powerjog 

Manager for ITT Instruments 
is Peter Rummer. 
Products to be sold via the 

new  operation  include 
oscilloscopes, analogue and 

digital multimeters and signal 
sources, as well as some 
specialised products such as 
clamp  meters  and  panel 
instruments. 

THE PERFECT COMPLEMENT TO 
RADIO & ELECTRONICS WORLD 

For all two-way radio enthusiasts 

With regular features like: 

* DX DIARY: Don Field G3X'TT with all the news of rare DX, 
contests and DXpeditions 

* G3OSS TESTS: Angus McKenzie — the fairest, most 
comprehensive reviews available anywhere 

MORE NEWS, MORE FEATURES, MORE FUN, MORE STYLE 

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

A MATEUR RADIO SUBSCRIPTION O RDER FOR M 
To: Subscription Department • Amateur Radio •  PLEASE SUPPLY: pick box) for 12 Issues, all rates include P & P 

1 Clarendon Road • Croydon • 
Surrey • CRO 3SJ  Tel: 01-760 0409 

ADIO 

NAME   

ADDRESS   

'Inland 
£15.60   

PAYMENT 
ENCLOSED: 
CREDIT CARD PAYMENT 

World Surface  Europe-Air  World-Air 
£17.40  0  £21.50  .0  £26.50  0 

Cheques should be made payable to Amateur 
Radio.  Overseas  payment  by  International 
Money Order, or by credit card 

11 En 

 Postcode   Signature   
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SPECTRUM   
WATCH 
NIGEL CAWTHORNE G3TXF 

I reland has played an important role 
in the history of the development 

of  transatlantic  telecommunications 
because of its unique position on the 
western edge of the European continent. 
The first transatlantic telegraph cables 
were landed on the west coast of Ireland 
in the middle of the last century. Marconi 
went there in the early part of this 
century to set up wireless stations for 
transatlantic traffic. Today,  Ireland's 
coastal and air communications stations 
are used for vital coverage of much of the 
North Atlantic. 
In the field of broadcasting, Ireland has 

several unique characteristics. Unlike 
most other countries, Ireland does not 
have any international short wave broad-
casting services. With so many Irish 
people in all parts of the world, this is 
somewhat surprising. 
Forty years ago there was a fiasco in 

which short wave transmitters were 
purchased and installed, only to be sold 
off again a few months later following a 
change of government. 
Since then  Ireland's broadcasting 

voice has not been heard on the short 
waves. Although not quite international 
in the same way as short wave broadcas-
ting, Ireland is now planning a new long 
wave service whose programmes will be 
heard further afield than the Emerald 
Isle itself. 

Telecom Eireann cellular map 

Ireland goes for long wave 
Ireland's  broadcasting  authority, 

Radio Telefis Eireann (RTE), hopes to 
install a 500kW long wave broadcast 
transmitter on 254kHz, which in the 
evenings will give good coverage across 
much of northern Europe, and partic-
ularly the UK. 
Ireland is entitled to this long wave 

allocation (shared with Finland and 
Algeria) under the 1975 Geneva Plan. 
Major international transmitter manu-
facturers have presented offers to RTE 
for the supply of the transmitters and the 
antenna matching equipment. The spe-
cification called for 2 x 250kW transmit-
ters. The five bidders for the transmitting 
equipment portion of the £4M project are 
understood to be Brown Boveri (Switzer-
land), Continental Electronics (USA), 
Marconi (UK), Telefunken (Germany) 
and Thomson (France). There was no bid 
from Japanese transmitter manufactur-
ers. High power long wave transmitter 
systems are an area where Japanese 
companies have yet to make their mark. 

Government consideration 
RTE's LW project is currently under 

consideration by the Irish Government. 
If the project goes ahead, Ireland's new 
long wave service will carry a commer-
cial radio programme service that will 
certainly attract a listening audience 
well beyond the borders of the Republic. 
Ireland's present radio broadcasting 

networks are on both medium wave and 
VHF FM. The two main high power 
medium wave transmitters are at Athlone 
and Tullamore in the centre of Ireland. 
The Athlone station houses a parallel 
pair of 50kW Continental Electronics 
transmitters and Tu I lamore has a pair of 
250kW NEC transmitters.  NEC also 
supplied the majority of RTE's VHF and 
UHF TV transmitters. 

Ireland's TV network 
Ireland's TV transmitter network is 

unique in that two programmes (RTE1 
and RTE2) are transmitted nationally 
using Band III channels almost exclu-
sively. In order to be able to operate a 
sufficient number of transmitters for 
national coverage within the limited 
channel capacity of Band III without co-
channel interference problems, RTE had 
to use the technique known as 'precision 
offset'. TV transmitter frequencies are 
precisely set in such a way as to reduce 
the effects of co-channel interference. 
RTE claims to be one of the first 

E16AH's Ballybunion 0TH is easily identifiable, 
not only by the tilt-over quad, but also by the 
cal/sign on the roof 

organisations to have used this fre-
quency spectrum economy technique on 
a national scale. 

Band III continues 
Ireland's continuing use of Band III 

frequencies for TV transmissions is in 
direct contrast to the UK, where Bands I 
and  III were closed down for TV 
transmission two years ago and are now 
being reallocated to other services. In 
the UK these new Band III services 
include mobile radio. Therefore, from 
now on Band III frequencies on either 
side of the Irish Sea will be used for two 
different types of service (land mobile 
radio in the UK and TV broadcasting in 
Ireland). 
This  poses  potential  interference 

problems in both directions. There has to 
be careful planning for the two different 
services to work alongside one another 
without  undue  interference.  This 
involves defining signal-to-interference 
'protection ratios' for both the mobile 
radio user and the TV viewer. 
Although  agreement  has  been 

reached between the DTI and the UK's 
other close neighbour France (which 
also still uses Band III for TV broadcas-
ting), the discussions between Ireland 
and the UK have not so far resulted in any 
agreement. 
As RTE does not have any plans for 

implementing a full UHF TV network, the 
two different types of Band III services 
on opposite sides of the Irish Sea will 
have to tolerate each other for many 
years to come. According to RTE, the 
likely cost (estimated at about £25 
million) of 'doubling-up' the present Irish 
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VHF TV transmissions on UHF (thus 
allowing the eventual closure of Ire-
land's Band III TV transmitters) would be 
just too expensive. 

Ireland's 'extra' channel 
In order to squeeze the maximum 

capacity out of Band III, RTE are using an 
'extra' channel at the high end of the 
band which was specially allocated to 
Ireland at the 1979 WARC. Irish channel J 
(vision carrier 223.25MHz and sound 
229.25MHz)  is higher than the old 
UK top  Band  III  channel  (ch  13: 
211.25/215.75M Hz). Whereas the now 
defunct Bands I and III channels in the 
UK were used for 405-line black and 
white transmissions  (6MHz  channel 
spacing) they are today used in Ireland 
for 625-line colour transmissions using 
PAL System I, with an 8MHz channel 
spacing. 
Although most of Ireland's national TV 

coverage is on VHF there is one main 
800kW ERP UHF transmitter at Cairn Hill 
in the centre of the country, as well as a 
small number of local UHF repeaters. A 
centrally located UHF transmitter had to 
be used to avoid insurmountable co-
channel interference problems in the 
middle of the country, where the other 
VHF transmitters' service areas all 
overlap. 
RTE's entire transmitter network (MW, 

VHF FM and VHF/UHF TV) is unmanned. 
A centrally  operated  computerised 
monitoring system allows networks to be 
controlled directly from the RTE HQ in 
Dublin. 

Irish cellular coverage 
Ireland's cellular radio network got off 

to two false starts. The first cellular 
system selected was a Scandinavian type 
NMT-450 network. An order was placed 
with the Swedish supplier Ericsson to 
deliver the first stage of a nationwide 
NMT cellular network. However, soon 
after the NMT-450 order had been placed 
the Irish P&T underwent a change of 
status from being a government depart-
ment to being a semi-state organisation. 
This, along with TACS-900 developments 
in the UK, prompted a rethink on the Irish 
NMT-450 decision, and it was cancelled. 
Ericsson were then asked to supply the 

first stages of a TACS 900MHz system 
instead  of  the  previously  ordered 
NMT-450 system. That was the first false 
start. The second was caused by internal 
union problems rather than system 
considerations. 
Telecom Eireann had originally plan-

ned to open the first TAGS cell in Dublin 
in April 1985. However, due to an 
industrial dispute that was running at the 
time, and also to some technical prob-
lems, the originally planned start date 
had to be put back. 
Ireland's cellular network (Eircell) was 

eventually opened on 11 December 1985. 
Although in concept a 'cellular' network, 

in its early stages Eircell was not truly 
cellular in operation (where there is 
'hand-off'  between  adjacent  cells) 
because there was only one cell in 
operation, covering most of the Greater 
Dublin area. 
However, further cells have been 

opened recently and coverage will be 
extended to Cork and Limerick by the 
ehcl of the year. The initial prediction for 
the first year of operation was a market 
size of about 800 mobiles in a population 
of 3.5 million. 
Half-way through the year the Irish 

cellular subscriber base is already over 
650, and is likely to be a little over a 
thousand by the end of the year (by 
comparison, the UK, which is the only 
other European country using the TAGS 
system, has over 80,000 subscribers in a 
population of 56 million). 

Historic sites 
Ireland has several sites of major 

interest in the history of both cable and 
radio communications. 
The first transatlantic telegraph cables 

connected Valentia on the west coast of 
Ireland with Nova Scotia. Valentia is also 
the site of one of Ireland's two MF coast 
stations. The buildings used today by 
Valentia Radio (callsign EJK) are on the 
site used by the Marconi station which 
was put into service in 1914. 
Today Valentia Radio handles traffic 

ow— 
El6AH keeps the Marconi': 
name alive in Ballybunion on 
the west coast of Ireland 

with vessels in the North Atlantic using 
telegraphy (500kHz) and MF telephony at 
2MHz. Valentia Radio also remotely 
controls two VHF stations for traffic with 
ships locally. 
Further up the coast at Ballybun ion is 

the site of another historic Marconi 
station. Unfortunately there is nothing to 
be seen at this site, the old Marconi 
wireless station buildings having burned 
down some years ago. However, local 
radio amateur John O'Carroll El6AH is 
hoping that a permanent plaque can 
soon be erected at this historic site. 

Helping history live on 
John, who runs the local grocery store 

(as well as the 'Marconi' caravan site), 
has an interesting display of Marconi 
memorabilia for visitors to see. He has 
had several old photographs reprinted in 
post card format, showing the Marconi 
stations at both Bal lybun ion and CI ifden 
further along the coast. It was from 
Ballybunion that the first east to west 
transatlantic radio telephone transmis-
sion was made in March 1919. 
El6AH's own QTH in Ballybunion is 

easily identified, not only by the tilt-over 
quad perched on the roof but also by the 
large call letters on the roof of his house! 
He is making a valiant effort to ensure 
that an important part of the early history 
of radio in the west of Ireland is not lost 
and forgotten. 

STRICTLY PRIVATE. 
OCCUPANTS ONLY. 

""P'400r4010":46,14Kat..N 

'/V/ r .,„" 

John El6AH in his shack full of 
Marconi memorabilia 
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ELMASET INSTRUMENT CASE 
300x133x217mm deep  £10.00 ea (£2.20) 

REGULATORS 
LM317T Plastic T0220 variable   £1.00 
LM317 Metal  £2.20 
7812 Meta112v 1A  £1.00 
7805/12/15/24 plastic   50p 1000 + 16p 
7905/12/15/24 plastic   50p 1000 + 17p 
CA3085 T099 Variable regulator  £1.00 
LM338 SA variable  £5.00 

COMPUTER ICS 
Used Eproms are erased and verified 
27128-300n S  New £3.50 10+ £2.150 
2764 Intel/Fujitsu 300nS   £2.50 Used £1.50 
2716 EX EQPT   £2 100+£1.50 
1702 EPROM ex equip  £5.00 
2732 EX EQPT  £2.50 
2114 EX EQPT 60p 4116 EX EQPT  70p 
6264LP15 8K static ram  £3.00 
6116-2 (TC5517AP-2)  £1.50 

POWER TRANSISTORS 
2SC1520 sim 6F259  3/£1 100/£22 
TIP141, 142, 147 £1 ea, TIP112, 125, 42B  2/£1.00 
TIP3513 £1.30 TIP35C  £1.50 
SE9302 100y 10A DARL SIM TIP121  2/£1.00 
2N3055 Ex eqpt tested  4/£1.00 
Plastic 3055 or 2955 equiv 50p  100/£35.00 
2N3773 NPN 25A 160V £1.80  10/£16.00 

DISPLAYS 
Futaba 4 digit clock, fluorescent display 5-LT 16 
 £1.50 
Futaba 8 digit calculator, fluorescent display 9CT-
01-3L   £1.50 
Large LCD Clock display 1" digits   £3.00 
7 seg 0.3" display comm cathode  2/£1.00 

QUARTZ HALOGEN LAMPS 
A1/216 24v 150w  £2.25 
H1 12v 55w (car spot)   £1.25 

MISCELLANEOUS 
12v relay 2 pole c/o 6A contacts   
ELECTRET MICROPHONE INSERT   
MODEM LINE TRANSFORMER 
 £1.50 100+£1 1 k+50p 
FX2243 POT CORE & BOBBIN  £1.50 
FX2243 POT CORE & BOBBIN  5/C1 
Linear hall effect IC Micro switch no 613 554 51M R5 
304-267  £2.50 100+£1.50 
OSCILLOSCOPE PROBE KIT X1X10  £10.00 
Micro-switch no 613 SS4 sim RS 304-267 
Cheap phono plugs  100/£2 1000/£18 
!pole 12 way Rotary switch  4/£1 
Audio lcs LM380 LM386  £1 ea 
Coax plugs  5/£1 
4x4 MEMBRANE KEYBOARD  £1.50 
INDUCTOR 20pH 1.5A  5/£1.00 
COAX PLUGS  5/£1.00 
10,000µF 75v sprague 36D  £3.50 (£1.25) 
15,000 F 40v  £2.50 (£1.50) 
NEW BRITISH TELECOM PLUG+LEAD  £1.50 
1.25" Panel Fuseholders  5/£1.00 
MAINS ROCKER SWITCHES 6A SPST  5/£1 
STAINLESS STEEL HINGES 14.5" BY 1" OPEN £1.00 
each  10/87.00 
MAINS TRANSIENT SUPPRESSORS 245v.... 3/£1.00 
TOK KEY SWITCH 2 POLE 3 KEYS - ideal for 
car/home alarms  £3 
12v 1.2w small wire ended lamps fit AUDI NW TR7 
VOLVO SAAB  10/£1.00 
12v MES lamps  10/£1 
Large Heat shrunk sleeving pack  £2.00 
PTFE sleeving pack asstd colours   £1.00 
250 mixed res diodes, zeners   £1.00 
Mixed electrolytic caps  100/£2.00 

Stereo cass R/P head  £2.50 

£1.25 
90p 

PCB Mono head £1, Erase head   50p 
Thermal cut-outs 50, 77, 85', 120'C   80p 
Thermal fuse 121C 240v 15A   5/£1.00 
Vero pins fit 0.1" Vero   200/£1.00 
T0220 Micas + bushes 10/50p   100/£2.00 
TO3 Micas + bushes   20/£1 
RELAYS 240v AC coil  PCB mounting 2 pole 
changeover £1  3 pole c/o   £1.00 
Fig. 8 mains cassette leads   3/£1.00 
KYNAR wire wrapping wire 2oz reel   £1.00 
PTFE min. screened cable   10m/£1.00 
TOKIN MAINS RFI FILTER 250v 15A   £3.00 
IEC Chassis plug/rfi filter 10A  £3.00 
Mercury tilt switch small   £1.00 
Min, rotary sw. 4p c/o 1/8" shaft   2/£1.00 
Thorn 9000 TV audio o/p stage   2/£1.00 
10m7 CERAMIC FILTER 50p  100/£20.00 
6m or 9m CERAMIC FITLER 50p  100/£25.00 
240v AC FAN 4.6" SQUARE NEW  E5.50 (£1.60) 
240/115v AC FAN 4.6" SQ. NEW  £7.00 (£1.60) 
BELLING-LEE 12-way block L1469   4/£1.00 
POTENTIOMETERS short spindle 

/11 
2k5 10k 25K 1M Lin  5 
500k lin 500k log long spindle   4 1 
40KHZ ULTRASONIC TRANSDUCERS EX-EQPT. 
NO DATA  PAIR/E1.00 
STICK-ON CABINET FEET  30/£1.00 
T03 TRANSISTOR COVERS   10/£1.00 
TRANSISTOR MOUNTING PADS T05/7018 £3/1K 
DI L REED RELAY 2 POLE N/O CONTACTS   £1.00 
ZETTLER 24V 2 POLE c/o relay 30x 20x 12mm sim RS 
348-649  £1.50 100+ Cl 
100 WATT STUD ZENNER DIODES  £1.50 ea 
VOLTS AVAILABLE 10, 11, 12, 16, 24, 30, 33, 36, 43, 62, 
68, 82. 

RECTIFIERS 
120v 35A stud  65p 
12FR4 00 12A 400v small stud  4/E1.50 
BY127 1200V 1.2A   10/e1.00 
BY254 800v 3A   8/C1.00  
BY255 1300v 3A   6/£1.00 
1A 800v bridge rectifier  4/£1.00 
4A 100V bridge  3/£1.00 
6A 100v bridge   50p 
10A 200v bridge   £1.543 
15A 100v bridge   £1.50 
25A 200v bridge £2.00 ea  10/£18.00 
25A 400v bridge £2.50  10/£22.00' 

SCRs 
ACOV8FGM 800mA 400v TO-92 Tr i ac  3/£1 
MCR72-6 400v  £1 
35A 600v stud   £2.00 
2N5061 800mA 60V TO92  4/£1.00 
TICV106D .8A 400v TO92 3/£1  100/C15.00 
MEU21 Prog. unijunction   3/£1.00 

TRIACS  diacs 25p 
TXAL225 8A 400V 5mA gate 2/£1.00   100/£35.00 

CONNECTORS (EX Ecwr. price per pair) 
Centronics 36w5y IDC plug  £4 10+£3.50 
Centronics 36way IDC skt  £4.50 
Centronics 36way plug (solder type)  £4 
'D' 9-way £1; 15-way £1.50; 25-way   £2.00 
37-way £2; 50-way £3.50; covers 50p ea 

WIRE WOUND RESISTORS 
W21 orsim 2.5W100F ONE VALUE FOR  £1.00 
R471R0 2R02R73R9 5R0 12R 15R 18R 2OR 27R 33R 36R 
47R 120R 180R 200R 330R 390R 470R 560R 680R 820R 
91OR 
1K 1K15 1K2 1K3 1K5 1K8 2K4 2K7 3K3 10K 
R05 (50m illi-ohm) 1% 3watt   4 for £1 
W22 or sim 6 watt 7 OF ONE VALUE for   £1.00 
R47 1R5 9R1 1OR 12R 20R 33R 51R 56R 62R 120R 180 
270R 390R R47 560R 620R 1K 1K2 2K2 3K3 3K9 10K 
W23 or sim 9 watt 6 OF ONE VALUE for   £1.00 

KEYTRON ICS 
332 LEY STREET, ILFORD, 

ESSEX IG1 4AF 
Shop open Mon-Sat 10am-2pm 
TELEPHONE: 01-553 1863  ADD 15% VAT TO TOTAL 

ELECTRONIC COMPONENTS BOUGHT FOR CASH 

R22 R47 1R0 3R0 6R8 56R 62R 100R 220R 270R 390R 
680R 1K 1K8 10K 
W24/ sim. 12 watt 4 OF ONE VALUE for  £1.00 
R50 2R0 1OR 18R 47R 68R 75R 82R 150R 180R 200R 
270R 400R 620R 820R 1K 

PHOTO DEVICES 
Slotted opto-switch OPCOA OPB815  £1.30 
2N5777  50p only 
TI L81 T018 Photo transistor   £1.00 
TI L38 Infra red LED  2/50p 

OP12252 Opto isolator  50p 
Photo diode 50p  6/£2.00 
MEL12 (Photo darlington base n/c)  50p 
RPY58A LDR 50p ORP12 LDR  8.5p 
LEDs RED 3mm or 5mm 12/£1   100/£6.00 
GREEN or YELLOW 3 or 5mm 10/£1   100/£6.50 
FLASHING RED 5mm 50p   100/£30.00 

DIODES 
1N4148   100/£1.50 
1S3740 Germanium  100/£2.00 
1N4004 or SD4 1A 300v  100/£3.00 
1N5401 3A 100V  10/£1.00 
BA157 1A 400V Fast recovery   100/£2.50 
BA159 1A 1000V Fast recovery   100/£4.00 
SUB-MIN PRESETS horiz  15/£1.00 100/£5.00 
1K, 4K7, 10K, 22K, 47K, 100k, 1M, 10M. 

MULTI TURN PRESETS 
1OR 20R 100R 200R 500R  50p 
2K 5K 22K 50K 100K 200K 

IC SOCKETS 
6-pin 15/£1 8-pin 12/£1; 14-pin 10/£1.00; 18/20-pin 7/£1; 
100/£12; 1k/£50; 22/28-pin 25p; 24-pin 25p; 100/£20; 
1k/£100; 40-pin 30p; 16-pin 12/£1; 100/£6 
Turned pin 40pin 60p, 14pin 25p 

TRIMMER CAPACITORS small 
GREY 1.5-6.4pF GREEN 2-22pF   5 for 50p 
GREY larger type 2-25pF   5 for 50p 
Solid state relays new 40A 250v AC  £18.00 

SOLID STATE RELAYS NEW 
10A 250v AC 
Zero voltage switching 
Control voltage 8-28v DC  £2.50 
VAR IAC 0 to 130v 6A new uncased  £8.00 (£3) 

POLYESTER/POLYCARB CAPS 
1n/3n3/5n6/8n2/10n 1% 63v 10mm  100/£6 
1On/15n/22n/33/47n/68n 10mm rad  100/£3.50 
100N 250V radial 10mm 100/£3   
2u2 160v rad 22mm   100/£10.00 (£1.50) 
470n 250v AC X rated rad  4/£1.00 
33n/47n 250v AC X rated rad 15mm  10/£1.00 

10n 250v AC X rated rad 10mm  10/£1.00 
100n 600V SPRAGUE axial 10/£1   100/£6.00 (£1) 

BEAD THERMISTORS 
GLASS BEAD NTC Res @ 20'c  80p 
250R 1K2 50K 220K 1M4 

BEAD TANTALUM CAPS 
8 25V 47u 3V 12/£1   100/£5.00 
2u2 20V 8/£1   100/£8.00 

MONOLOTHIC CERAMIC CAPS 
100n 50v   100/£6 1 k/£40 10k/£300 
100N 50V axial Shortleads   100/£3.00 

10N 50V  100/£3.00 
1pF 50V   100/£14 
10N 50v dil package 0.3" rad. £4/100  '  £35/1k 

STEPPER MOTOR 4 PHASE 2 
9v WINDINGS 
£3.50   10/£30.00 

MIN CASH ORDER £3.00  OFFICIAL ORDERS WELCOME 
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS 

MIN. ACCOUNT ORDER £10.00 

P&P AS SHOWN IN BRACKETS (HEAVY ITEMS) 
65p OTHERWISE (LIGHT ITEMS) 
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Compiled by Arthur C Gee G2UK 

JIAS-1 heads the news this month. After usual delays, which seem inevit-
able in satellite launches, it got away 
successfully on 12th August at 2045hrs 
UTC, being a secondary payload on 
Japan's first test launch of the H-1 
vehicle. JAS-1  was a joint project 
between the Japanese Amateur Radio 
League  (JARL),  Japan's  AMSAT 
organisation (JAMSAT) and the Nippon 
Electric Company (NEC). It cost an 
estimated two million dollars, provided 
mostly by Japanese commercial interest, 
and took five years of planning and 
building. On launch the satellite was 
designated J0-12, JAS-1, Oscar 12 and 
'Fuji', which I believe means 'a flower'. 

The 'mirror-ball' 
JAS-1 was launched with a most 

unusual primary payload — the 'Mirror-
ball'. This is a sphere, some 2.15 metres in 
diameter,  made of fibre reinforced 
composite resin material and weighing 
685kg. It is totally passive, with no 
electronics aboard, but it is covered with 
mirrors, the idea being that it can be 
spotted easily. There are mirrors for 
visual reflection, as well as others for 
radar reflection, which operate using 
laser reflections. 
Its objective is to provide precise 

information on the position and move-
ments of various observation sites on the 
Earth. Designated the 'Experimental 
Geodetic Payload' (EGP), it should be 
visible between fifteen minutes after 
sunset and fifteen minutes before dawn 
and can be seen with such simple optical 
equipment as binoculars. In fact, naked-
eye observations have already been 
reported. 

Magnetic bearing flywheel 
The rocket body itself was unusual as it 

carried a 'magnetic bearing' flywheel — 
an experiment of Swedish origin, with a 
telemetry beacon operating on 136MHz 
NBFM. This was only operational for a 
short time, but the beacon was heard by 
several radio amateur listeners. The 
rocket body itself was seen to be 
enveloped in a bluish, iridescent cloud. 
The rocket's final stage was an advanced 
cryogenic stage using liquid hydrogen 
and liquid oxygen, and this blue cloud 
was thought to be due to solar radiation 
ionising escaping  hydrogen  as the 
rocket was vented of excess fuel. This 

was activated as soon as was practical so 
as to cause the launcher to 'de-orbit' 
quickly. 
The transponder aboard JAS-1 func-

tioned perfectly and since the launch 
QS0s have been carried out world-wide. 
The uplink is 145.9 to 146.0MHz and the 
downlink 435.9 to 435.8MHz. The beacon 
is on 435.795MHz and sends groups of 
three figures in a sequence terminating 
in 'Hi Hi'. Problems have been encoun-
tered by some radio amateur operators 
in the use of the Mode J transponder 
system (ie 2 metre transmission up and 
70cm reception down). This was experi-
enced with Oscar 8, which also had a 
Mode J transponder aboard. 
The problem is due to interference 

with the 70cm  receiving gear and 
spurious 'birdies' from the 2 metre 
transmitter. However, by separating the 
transmitting and receiving aerials at the 
ground station, suitably screening the 
antenna feeder cables and the inclusion 
of RF filters in the system, these 
interference problems can be sorted out. 

Doppler effects 
A further snag with JAS-1 is that due to 

its low orbit (compared with previous 
amateur radio satellites) Doppler effects 
are marked and the time of each pass is 
quite short — around 20 to 25 minutes, so 
QS0s have to be kept short. At the 
moment, the satellite appears to have a 
noticeable 'wobble', leading to severe 
fading of its signals. The stabilising 
system on JAS-1 consists of a simple bar 
magnet which interacts with the Earth's 
magnetic field to produce a small 
permanent torque. In time this torque 
should reduce the tumbling motion of 
the spacecraft and keep the satellite in 
alignment with the geomagnetic field. 
The expected life of JAS-1 is approx-
imately three years. 

The other satellites 
Oscar 10 is still in trouble, although 

signs of its rejuvenation are hopeful. The 
endeavours to reprogram its failed 
memory sections proved impossible. The 
main problem was that control of the 
transponder and other sections of the 
command functions had been lost, so 
that vital instructions to the satellite in-
house control mechanism could not be 
received by the satellite. It was thought 
that if the satellite could be shut down 

completely it might be possible to 
reprogram it using those sections of the 
memory that had not failed. 
On 6th September one of the control 

stations, WOPM, succeeded in resetting 
the in-house control unit and closing 
down the transponder. The next step is to 
rewrite the software and attempt to feed 
it into the satellite. The saga thus 
continues, and we wish them luck with 
these endeavours. 

Power failing 
RS5 is also in trouble. Its battery is 

failing and, although its beacon is on 
continuously, its transponder is turned 
off for long periods. As the battery 
voltage drops the transponder cuts out 
automatically and it does not come on 
again until reset from the ground control 
station. 
RS7 is functioning very well at this time 

and is the mainstay of amateur radio 
satellite QS0s at the moment. 
RS9 and RS10, the next two Russian 

satellites, are awaiting launch facilities. 
Both are complete and ready for launch, 
but it is expected that these will not be 
available until next year. 
The recent announcement that the 

USA is to go ahead with plans for a new 
space shuttle is a topic of some interest 
for the amateur radio satellite enthu-
siast, if only in the far distant future. It is 
hoped that the new shuttle will be 
available for the launch of small amateur 
radio satellites of the ISKRA type. 
Unfortunately, it is anticipated that it may 
take four years to redesign and build the 
next one, and may cost as much as two 
billion dollars. 
It seems hard to believe that 12th 

December  next  is the  twenty-fifth 
anniversary of the first Oscar, but that is 
in fact so. How quickly the time seems to 
have passed, and what development has 
taken place in the amateur radio satellite 
sphere in those years! 

How to become a radio amateur 
One is often asked by those who 

become  superficially  exposed  to 
amateur radio how one gets into this 
'intriguing hobby'. Whether it is the 
influence of CB radio or just the fact that 
we live in an electronic age, there is no 
doubt that a lot of folk are fascinated by 
our hobby. 
It is commonly known that those who 
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have been short wave listeners find it 
easier to get into the transmitting side of 
the hobby, and it is a good idea to 
suggest to a newcomer that they get a 
short wave receiver and learn to find 
their way about the bands; particularly 
the amateur bands, where they will learn 
the jargon and get to know the character-
istics of the radio waves. 
If they then decide to get into the 

hobby, they will do so knowing that quite 
a lot of application and enthusiasm is 
needed to succeed. 

The stumbling blocks 
There are two stumbling blocks to get 

over: the Radio Amateur's Examination 
and the morse code test. In my opinion 
the latter is essential, as half the interest 
of amateur radio is lost if you cannot use 
morse code. 
The Radio Amateur's Examination, or 

the RAE as it is referred to, can be 
prepared for by instructional courses 
carried out at quite a number of colleges 
these days. Part-time evening study is 
usually sufficient. Most colleges require 
a minimum of twelve students before 
they will put on a course for the RAE, and 
the courses usually begin in the autumn 
term and run through the winter. It is 
advisable, however, to apply for the 

course early, so that the college has 
some idea of whether there will be 
enough applicants to justify running a 
course. 

RAE study 
RAE exams are usually held in May, and 

students normally have to be over the 
age of sixteen years. Some radio clubs 
do courses for the RAE but it is possible 
to study on your own, particularly with 
the help of a correspondence course, of 
which a number exist. The requirements 
and regulations for the RAE can be 
obtained from the City and Guilds of 
London Institute, 46 Britannia Street, 
London WC1X 9RG. 

Essential reading 
There is also a very useful booklet 

entitled  How to  become  a Radio 
Amateur,  obtainable free from  the 
Amateur Radio Licensing Unit, Post 
Office Headquarters, Chetwynd House, 
Chesterfield S49 1PF, which is essential 
reading. 
If you have difficulty getting the 

information you need, the Membership 
Services Department of the RSGB will 
help. Write to The Radio Society of Great 
Britain, Cranborne Road, Potters Bar, 
Herts EN6 3JW. 

UoSAT research 
The UoSAT unit in support of the 

continuing experiments and operation 
of UoSAT 9 and 11 has recently received 
a grant from the UK Science and 
Engineering Research Council. This has 
enabled five new research staff posi-
tions to be created within the unit at the 
University of Surrey. These staff will be 
involved  in UoSAT operations and 
research, planning, design and construc-
tion of future satellite missions, such as 
PACSAT, T-SAT and UoSAT-C. 

Packet radio group 
The Midlands AX25 Packet Radio 

Group has recently been formed to 
promote packet radio in the UK. Known 
as Maxpak, it is based in Wolverhampton 
and is made up of amateurs who are 
active using the AX25 Link Level 2 packet 
protocol data. Its aims are to assist other 
radio amateurs in getting on the air with 
packet  radio  and  to  promote  its 
experirnental features to a wider audi-
ence. The group would be happy to 
provide talks and demonstrations on 
packet radio to clubs within a reasonable 
travelling distance of Wolverhampton. 
Further information can be obtained 
from G1DI L, telephone Wolverhampton 
743164. Owl 

COMEX 
SYSTEMS LTD 

TVRO RECEIVER KIT 
Motherboard & Component Kit 
 e35.00 
AT1020 Tuner Module  £35. 1 0 
A13010 IF Demodulator  £54.65 
'F' Plugs  each £00.50 

TVRO ADD-ON'S 
Low Noise IF Preamplifier Kit  £35.00 
Power Supply Kit  £32.50 
'S' Meter Kit  £17.00 
Digital Tuning & Display Kit  £56.75 
RF Modulator Kit  £25.00 
High Gain Scaler Horn  £49.00 
Mitsubishi 10GHz Converter  £47.00 
Tuneable Sound IF Kit  £30.00 
1.5m Dish complete  £214.48 

COMET HOUSE, UNIT 4 
BATH LANE, LEICESTER LE3 5BF 
TEL: (0533) 25084 

OTHER PRODUCTS 
FM Television Transmission Equipment 

for Amateur & Professional use 
RF Preamplifiers 

RF Power Amplifiers 
Video Control Equipment 
PMR Radio Equipment 

Full Sales and Service Facilities 

SEE US AT THE 
LEICESTER SHOW 

24th & 25th OCTOBER 
STAND NO 54A 

ALL PRICES INCLUDE VAT 
Please include £1.50 P&P on orders 
below £100 and £2.50 on orders above. 

PRODUCTS FOR SATELLITE TELEVISION, AMATEUR RADIO 
AND PROFESSIONAL USE 
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KEN MICHAELSON G3RDG REVIEWS THE WEFAX 859 FAX DECODER 

As any reader of my articles will have 
noticed, I have been interested in 

weather forecasting for some time. 
Within the last couple of years or so my 
attention has been drawn to facsimile 
broadcasts. I had wondered for a long 
time what those peculiar cyclic grating 
sounds coming from stations all over the 
HF spectrum were, and it wasn't until I 
'joined the Remote Imaging Group and 
saw on their stand at the BARTG rally at 
Sandown Park long sheets of paper 
covered with weather charts that I 
realised what it was all about. And so, 
when  on  a recent  visit  to  the 
Meteorological Office at Bracknell to 
find out about the actual methods of 
transmitting the FAX weather maps I saw 
a leaflet describing a very sophisticated 
way of resolving the signals, I decided to 
make further enquiries. 

Automatic running 
It turned out that this was a fully 

professional system which could be 
set to run completely automatically. 
Meteorological charts are transmitted 
on the HF frequencies by stations in 
many countries of the world, and one 
could set this equipment to receive all 
the charts sent out by a chosen station, 
starting and stopping by itself. 
Essentially, the unit is a small dedi-

cated computer which has a program in it 
designed to convert facsimile signals 
into a format suitable for operating a dot 
matrix printer in its 'graphics' mode. The 
program in the 859 is, in addition, 
arranged to recognise the beginning and 
end of the FAX transmission and also to 
decide the IOC (index of co-operation), 
which is a measure of the speed of 
scanning at the transmitting end. There 
are two IOC numbers, 288 and 576, and 
the higher IOC number gives higher 
definition and takes longer to send the 
picture. 

The 859's computer can also decode 
and  print out radioteletype (RTTY) 
signals in three different types of code: 
Baudot, the normal five-unit code mostly 
used by teleprinter press broadcasts and 
radio amateurs and designated CCITT 
No.2 standard; ASCII seven-unit; and 
ASCII eight-unit, all with nine different 
choices of speed. 
The FAX signals are received on a 

general coverage receiver, but this must 
be a first-rate unit with very good 
stability. The manufacturers mention the 
Trio R-600, R-1000 and R-2000, and they 
have also used the loom R-71E (see 
R&EW, April '86 for my review of this). I 
used a Yaesu FRG-8800, which proved 
perfectly satisfactory (as shown by the 
charts reproduced here). 
The input to the WEFAX 859 is at 455kHz 

(taken from the receiver IF) because FAX 
signals are transmitted in a 'frequency 
shift keyed' (FSK) mode, and generally 
speaking the audio output from general 
coverage receivers does not provide a 
suitable signal to obtain good results. In 
my case the IF socket was available, but I 
understand from the manufacturers that 
if there is no such output socket in the 
receiver of your choice they will provide 
one. 

Compact 
The WEFAX 859 is not very bulky, 

measuring  only 90(H)  x 305(W)  x 
210mm(D), and it weighs 2.1kg. It is made 
of steel and the case is in the form of two 
'U's. The front panel, base and rear form 
one 'U' and the top and two sides the 
other. The top and sides are secured by 
four screws underneath the unit. The 
front, base and rear are finished in a 
coffee coloured crackle type paint, with 
the top and sides in a cream colour, and 
the combination makes for a very 
attractive unit. 
There are six operative controls, and 

from left to right these are: power on/off; 
go/stop; select/set; FAX/RTTY selection; 
FAX/RTTY speed; and shift (a potentio-
meter). Three LEDs indicate 'status' 
(green), 'signal' (yellow) and 'bad' (red). 
The meaning of the status LED varies 

according to the reception mode, of 
which more later. The go/stop button 
does what it says, starts or stops the 
printing of charts or RTTY data. The 
select/set is an ingenious feature, which 
again I will describe later. 

IOC switch positions 
The IOC switch (FAX/RTTY selection) 

has ten positions, only eight of which are 
used. This switch selects the type of 
transmission to be received, either FAX 
or RTTY. To the right of this is the Ipm 
(lines/minute) or baud switch, which also 
has ten positions. This time all ten are 
used, giving the nine speeds of recep-
tion mentioned above and an 'auto' 
position. 
A few words about the technical 

specification. There is no restriction on 
the chart length. The Epson FX-105 
printer supplied for the review would 
accept both tractor and friction paper 
feed, as does my own Epson RX-80 F/T. 
The review printer, using 14.5 inch paper 
and giving a 12 inch wide chart, used 
normal fanfold paper with perforations 
every 11 inches, and if the chart was 
longer than 11 inches it would have to go 
over the perforations. When I used my 
own printer with an 8 inch width it was 
possible to use normal teleprinter paper, 
which being continuous showed no 
breaks. The picture, however, was not so 
good. 
The unit can be switched to five 

different rates of line scan per minute 
(60, 90, 120, 180 and 240). The horizontal 
resolution is 47 dots/cm (120 dots/inch) 
and the vertical resolution 28-84 dots/cm, 
(72-216 dots/inch). This varies with the 
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455 KHz FSK. 
SIGNAL INPUT — a  
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WEFAX 859 - block diagram 
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chart and printer type. The maximum 
number of dots per line is either 960 or 
1448, depending on printer type. The 
maximum chart frequency is 4kHz, and 
the unit responds to two start control 
frequencies, 300Hz or 675Hz, for el IOC 
(index of co-operation) of 576 or 288 
respectively. 
The stop control frequency is 450Hz, 

and when this signal is received by the 
unit it prints the date and time, together 
with an indication of what triggered the 
stop action. 

RTIY facility 
The RTTY facility is able to decode 

5-bit Baudot, 7-bit ASCII or 8-bit ASCII, 
FSK, at nine different speeds. The input 
signal must be 455kHz ± 400Hz. This can 
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be varied by means of the 'shift' control. 
The clock/date output is controlled by an 
internal IC, and this has a back-up 
battery. 
The input impedance approximates 

100 megohms and the input level can be 
anywhere between 10mV and 5V rms. The 
power supply will accept 110/120V or 
200/240V 50/60Hz or 10/15V dc, at which 
voltage it uses 7 watts. 
When setting up the 859, the first thing I 

did was to check that the input voltage 
was set correctly at 200/240 volts. There is 
a little two-position PCB switch at the 
rear of the board just behind the toroidal 
mains  transformer  for  110/120V  or 
200/240V ac. I then observed, having 
removed the top of the case, that there 
was a four-way DIP switch behind the 

Received from the Hamburg Meteo on 7880kHz DDK3 

front panel next to the crystal-trimming 
capacitor. According to the manual, the 
first of these switches alters the width of 
travel of the printing head. When it is off 
it is suitable for smaller printers with a 
maximum chart width of 8 inches (Epson 
RX-80, LX-80, FX-85 etc). When it is on, the 
travel of the head per line is increased to 
12 inches, (Epson FX-100, FX-105 etc). 
When the next switch is on the printer 

automatically turns the paper roller to 
the next line of perforations after 
completing a chart, so that each chart is 
separate (providing the printing of the 
chart commenced at the start of the 
form). 

Printer facilities 
Switch 3 is normally off, and the unit 

responds to any 'stop' signals. This 
means that when printing RTTY the 'go' 
button must be pressed before anything 
is printed. If this switch is on then the 
data will be printed immediately at 
switch-on. This means that in the event 
of a power failure the machine will print 
immediately the power is restored. 
Switch 4 is merely a 'normal/reverse' 

switch as used in pretty well all amateur 
RTTY modems. It also inverts the data 
coming in on a FAX signal, giving the 
choice of making the background all 
black with the chart in white (very heavy 
on printer ribbons!) or the more usual 
black lines on a white background. 
I tried various combinations of switch 

settings. However, when I attempted to 
use my own RX-80 I had to disable the 
automatic line feed by altering one of the 
DIP switches in my own machine, 
because the line feed instruction is in-
built into the 859 program. 
On the rear panel of the 859 are sockets 

for 'signal input' (BNC), 'printer' (20-way 
female IDC), '12 volt dc in' (3-way DIN 
socket) and, one above the other, 'mains 
input' (3-pin Euro socket) and 'mains 
output' (shrouded Euro female socket), 
to take the mains supply to the printer. 

Using the 859 
I switched on having made sure that 

switch 1 of the four-way DIP switch was 
on to accommodate the 14.5 inch paper. 
The clock and date had been set before 
despatch, so immediately F̀AX.65 V1 (c) 
ELSEC 1986' appeared, followed on the 
next line by the time to the nearest 
second and the date. The unit was now 
ready for reception. 
I set the IOC and Ipm switches to 'auto' 

and then found a FAX signal on the HF 
band. There are a number of signals to 
choose from, but for the first trial I tuned 
in tc Bracknell on 3289.5kHz. It does not 
matter particularly what mode you switch 
to on the receiver; it is merely a question 
of having the correct bandwidth, and the 
maximum required by any FAX station is 
800Hz. Indeed, the transmissions from 
Offenbach in Germany only require a 
bandwidth of 300Hz. 
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 FAX RECEPTION 
I turned the 'shift' control round to 

maximum, and tuned the FRG-8800. Both 
the orange 'signal' and the red 'bad' 
LEDs lit. I pressed the 'go/stop' button 
and the words 'received time' with the 
hours, minutes and seconds following 
were printed. The date, the IOC and Ipm 
and the indication as to whether it was a 
tone start, phase start or manual start 
came next, and in this case since it was a 
manual start the letter 'M' was printed. 
I continued turning the tuning control 

until the red 'bad' LED went out, then 
pressed the 'go' button: the printer burst 
into life and began printing a chart. Since 
I had started  in the middle of a 
.transmission the unit had no indication 
of either the IOC or Ipm: it assumed an 
IOC of 576 and an Ipm setting of 120. 

Useful facility 
A very useful facility has been incorpo-

rated for such situations. Because the 
859 did not have a start tone or a phase 
period since I started it at random the 
chart did not commence at the left-hand 
side of the sheet, but somewhere in the 
middle. Using 'select/set', a two-position 
switch biassed centre off, one can cause 

the chart to 'slip' either way until the left 
or right-hand side moves to the correct 
place merely by pressing this switch for a 
few seconds to the left or right. 
Of course, at the end of the chart when 

the 859 stopped and printed the time and 
date everything was restored to correct 
operation  for the  next chart,  and 
because the 859 this time received the 
correct 'start tone' (either 675Hz or 
300Hz) the chart started at the correct 
place and printed with the correct 
number of lines per minute. 

All this and more 
I also employed the unit for the 

reception of RTTY. When using this 
method of reception the date and time 
appear in 'enlarged type' on the printer 
to distinguish between RTTY and the 
reception of weather charts. In this mode 
I found the tuning a little more critical, 
and it took some time for me to get good 
copy. 
In the first place one has to get the 

correct speed. This is OK in the case of 
amateur transmissions, because on the 
HF bands their speed is usually 45.45 
bauds. Press broadcasts are often at a 
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speed of 50 bauds, but a number of 
stations are now transmitting at greater 
speeds than this. In consequence I had 
to try the various speeds before I got a 
good signal. The 'shift' is, of course, 
infinitely variable between the limits of 
the rotary control, and one decreases the 
shift width until one has the best signal. 
After a considerable time spent tuning 

I also managed to receive a German 
station on 140.30kHz sending at a speed 
of 200 bauds ASCII. This was interesting 
in that it demonstrated the 859's ability to 
decode at that speed. 
Having mastered the tuning I was able 

to repeat the operation more quickly the 
following day and get more copy. The 
'status' LED is the one to watch when 
tuning RTTY, because if the received 
signal agrees with the switch settings 
one has chosen it will be off. If the status 
LED comes on it means that a bad 'start' 
bit or an 'over-run error' has been 
detected, and if this is the case one has 
to try a different speed (or in the case of 
ASCII either the seven or eight-bit byte). 
I used the 859 continuously during the 

day and evening, and on some occasions 
left it tuned in to only one station. The 
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Received from the Hamburg Meteo on 7880kHz 
DDK3 

manufacturers claim that its operation is 
fully automatic, and without any doubt 
their claims are fully justified, because 
automatic it was. The manual recom-
mends that the receiver should be left 
switched on permanently, but I was 
reluctant to leave it, or for that matter all 
the shack power, on all night. It was quite 
sufficient for me to switch everything on 
first thing in the morning, allowing a 
period of about an hour for everything to 
settle down. 
At any rate it ran perfectly for me, and 

I made a lot of print-outs from the 
transmissions of Offenbach Meteo DCF 
54 on 134.2kHz. These were very inter-
esting as this station sends computer 
enhanced pictures of Meteosat in both 
the infra-red and visual versions. I 
achieved perfect copies every time, and 
the same thing occurred when receiving 
Bracknell Meteo GFA 21 on 3289.5kHz. In 
short, I had no complaints with its 
operation in the FAX mode. 
I have only two gripes about the 859. 

The first, and to my mind the most 
important, is the position of the 'normal/ 
reverse' switch. This should notbe inside 
the case, but should be positioned on the 
front panel as it would be in amateur 
RTTY modems. When using RTTY it was 
necessary for me to run the unit with the 
cover off so that I could change the 
'sense' of the transmission without any 
delay. I am sure many readers know how 
often RTTY transmissions are sent the 
opposite way round to the way the unit 

happens to be set! 
Secondly, I'd much prefer it if the 

'signal' and 'bad' LEDs were situated 
above the 'shift' control, as they are 
obscured by the shift control knob where 
they are. I suppose that if you placed the 
859 at or above eye level this criticism 
would not be valid, but I used it placed on 
the bench and had to move to see these 
LEDs. 
Before finishing I must bring your 

attention to the fact that anyone who 
wishes to receive these weather FAX 
broadcasts must have a licence to do so. 
This can be obtained without difficulty by 
applying to the Met Office (Licensing) 
M017, London Road, Bracknell, RG12 
2SZ giving the following information: 
E The transmissions to be received. 
The proposed frequency or frequen-
cies to be used. 

Et The apparatus to be used. 
CI The location of the apparatus. 
1=1 The purpose for receiving the broad-
casts, eg amateur interest in the 
weather. 
If the purpose for receiving the 

broadcasts does not involve any com-
mercial use of the information but is 
solely for your own information, then a 
once-only fee of £5.00 is payable. In fact, 
having made application to the Met 
Office and received written permission, 

you then send this to the Department of 
Trade and Industry (Amateur Radio 
Licensing) at Waterloo Bridge House, 
Waterloo Bridge Road, London SE1, who 
will ask you for your £5.00. In due course 
you will receive the licence. 
For those of you who are interested in 

the reception of FAX signals I can 
recommend the Guide to Facsimile 
Stations  published  by  Klingenfuss 
Publications, Hagenloher Strasse 14, 
D-7400 Tuebingen, West Germany. It 
costs DM30. I use this publication, and it 
gives the Meteo stations world-wide with 
their frequencies, times of transmission 
and what they actually transmit in the 
way of charts at any given time. 

In conclusion 
The WEFAX 859 is an excellent unit 

which does all that the manufacturers 
claim for it, and for someone who wants 
to follow the weather it is ideal. I imagine 
it would prove very useful in schools. The 
unit is priced at £740.00 plus VAT and 
carriage, and the Epson FX-105 printer 
supplied for the review (and which 
accepts the 14.5 inch wide paper) costs 
£449.00 plus VAT and carriage. They are 
available from the Littlemore Scientific 
Engineering Company, Railway Lane, 
Littlemore, Oxford OX4 4PZ, telephone 
(0865) 778563. 

Received from the Hamburg Meteo on 7880kHz DDK3 

Received time  0.031013  17-JUL-06  [576-120, 

12.07.1986  08.03 utc - nautische war wachrichten - 

21815 utc Jun 86 
nedtische war wachricht  nr. 297  ban 
verkehrstrennungsgeblet terschalling - deutsche bucht. 
bergungsarbeiten out  53.500 06.23,50  2 cm nordoestlich 
feuerschiff  borkumriff.  grosser abetand orfordertich. 
nautieche warnnachricht  nr. 283  aufsehoben. 

221815 utc jun 86 
navigational warning  no. 297 
traffic separation scheme  teraChelling - deutsche bucht. 
selvage operation on  53.5 00  06.23,5e  2 miles northeasterly 
Of lightvessel  borkuariff,  wide berth requested, 
imavigational warning  no. 283  cancelled. 

301400 utc jun.86 
nautische warnnachricht nr. 302  Paw 
auf  54.390  10.15e  zeitweilig eine gelbe Leuchttonne 
waggles!.  kennung:  blitz 

301400 utc jun.86 
klid. radio navigational warning no. 302 
in  54.39n  10.15e  temporarily yellow Lightpuoy 
established.  character,  short flashing 

080720 utc Jul 86 
sautleche warnnechricht nr. 309  bar - 
westlich sylt. gefaehrliches wrack cut  54.58,9n  08.02,5e 
hezeichnet durch eine ford - und einerwestkardinelleuchttonne. 
neutische warnnachricht  nr, 306 aufgehoben. 

080720 utc Jul 86 
navigational warning  no.  309 
we e of sylt. dangerous wreck in  54.58,9n  08.02,5  marked by 
one north - and on. west- cardinal Lightbuoy. 
navigational warning  no. 306  cancelled. 

112040 utc jul 86 
nautische warnnachricht  nr. 313  3 x 
nautiache warnnachricht  or. 312  aufgehoben. 

112040 utc Jul 86 
navigational warning no. 313 
navigational warning no. 312  cancelled. 

120330 utc Jul 86 
namtleche warnnachricht  nr. 314  3 x 
nautische wer wachricht  or. 311  aufgehopen. 

120330 utc Jul 86 
navigational warning no. 314 
navigational warning no. 311  cancelled. 

de d d h / d d k 
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HIGH GRADE COMPONENT PACKS 
The packs below are all SI each. If you 
order five packs. you can select one extra 
pack FREE. If you order ten packs. you can 
have three extra packs FREE. This is only a 
small selection from our kill list - send a 
large SAE for your copy 

PASSIVE COMPONENTS 
PACK 1  200 RESISTORS. Mostly  to li5W carbon 

film Loads of different values. 
PACK 2  100 CAPACITORS. Ceramics, polyester, 

polycarbonate, all types. 
PACK 3  30 ELECTROLYTICS. luF to 500uF. 
PACK 4  15 LARGE 'ELECTROLYTICS. Values to 

6,000uF. 
PACK 8  20 CARBON AND CERMET 

TRACK PRESETS. Mixed types 
and values. 

OPTO ELECTRONICS AND 
DISPLAYS 
PACK 11  Ii) Smm LEDs: 4 red. 2 Yellow. 

2 orange, 2 green. 
PACK 12  10 3mm LEDs: 4 red. 2 yellow. 

2 orange. 2 green. 
PACK 13  2 COY89A HIGH POWER INFRA-RED 

EMITTERS 
PACK 15  2 ENDIO MINIATURE 7-SEGMENT 

LED DISPLAYS. Common 
cathode, Ill', 

PACK 16  2 MAN3640A 7-SEGMENT 
LED DISPLAYS. 
Common cathode, 0.3". 

PACK 22  4 HIGH SENSITIVITY 
OPT() COUPLERS. 

SEMICONDUCTORS 
PACK 26  4 CR I 06 4A THYFUSTORS. 
PACK 21)  20 ASSORTED K's: CM( IS. TTL, 

linear. all sl,re• D0111 miss this 
one! 

PACK 31  20 RECTIFIERS. High current. IN.100 
series, 'top Hat'. etc 

MISCELLANEOUS 
PACK 43  100 MYSTERY PACK (if at least lilt 

components The Inn IS( 1),,piliar 
pack of all! 

All components are nevi marked. tested and 
guaranteed to full manufacturers specificatitins. 

PO WERFUL AIR IONISER KIT 
Ions have been described as 'vitamins of the air by the health 
magazine.s, and have been credited with everything from cur 
ing hay fever and asthma and reducing high blood pressure. 
to improving concentration, incrasing vitality, curing 'mom 
nia. and even speeding up the healing of burns! Although 
some of ttw benefits may be exaggerated, there is no doubt 
the ionised air is much cleaner and purer and seems much 
more ivigorating than 'dead' air. 
One of the tangible results of using an ioniser is that dirt. 
dust, pollen and smoke particles become charged and are 
precipitated to the ground, where they will be swept up dur 
ing normal household cleaning. You can test this for yourself 
by inverting a smoke filled jar over the ioniser - the smoke 
disappears in seconds. Just what you need if you share an 
office with smokers (or if you are a smoker with unsympathe 
tic colleagues!) The action of precipitating particles from the 
air is of immediate benefit to asthma and hay fever sufferers. of 
course, no matter how beneficial the ntris themselves may be. 

The kit can be assembled in three to four hours, and includes 
a roller tinned printed circuit 
board, 66 components. case. 
mains lead, com 
ponents for a tes-
ter so that you 
can be 
sure the 

ioniser is working, 
and  full  instruc-
tions. All you will 
need to supply is a little 
Araldite and a mains plug. 

IONISER KIT, 
with case, 
ONLY £9.50! 

JUNK 
Components,  boards, panels, sometimes 
almost  complete  pieces  of equipment. 
Transformers,  capacitors,  resistors,  ICs, 
Ferraris (spot the deliberate mis-
take); in short - JUNK. Switches, 
pots, relays (is he never going 
to stop?), fuses .. . one of our 
legendary JUNK parcels can be 
yours for as little more than the 
price for posting it. If you're feeling particu-
larly reckless, have two. IT'S CRUNCHY! 

SUPER ECONOMY FAMILY 
JUNK PARCEL, 10kg (approx. 22Ibs) 
for £11.50! 

CMOS AND TTL 
MONSTER PACK 
Delightfully logical 4000-series CMOS 
and 7400-series TTL. This is their song: 
Clock,, toggle and pulse: isV 0  ,p7 
Clock, toggle and pulse; 
Clockin', togglin', pulsin. all night long. 
Yeah! 

I can thoroughly recommend 

IV
these chaps - they deal with 
their signals in a brisk and effi 
cient way, and, unlike others, 
they often sing in tune. Where 
are my little green tablets  ̂
Aaaaaaah ... that's better. 
What I meant to say was that I 
can quite safely guarantee that 
you'll be paying less than a third 

of the usual price from magazine advertise-
ments - a more realistic estimate is that you 

would pay about five times as 

0
 , much if you bought the ICs indi-
vidually. What more could you 
ask? 

PACK OF 50 ASSORTED 
CMOS AND TTL ICs 

I ONLY 16.00! 

ELECTROLYTIC 
CAPACITORS 
M ONSTER PACKS 
Mega-parcels of high grade electrolytic 
capacitors. Values from a fewik to at 
least 3,000,F. You'll love the colours: 
green, yellow, blue, orange, silver and 
black (to match your eyes). Brighten up 
your circuits, or open a shop! 

400 ELECTROLYTICS for £5 
1,000 for £10  2,500 for £20!! 

FOUNDERS HOUSE 
REDBROOK 
MONMOUTH 

GWENT 

LISTS 

MICROPROCESSORS (from  1.60!), 
MEMORY,  INTERFACE,  LINEAR, 
AUDIO ICs . . 

FREE DATA ON VARIOUS ICs, KITS, 
PROJECTS . . . 

SPECIAL OFFERS, BARGAINS and 
MONSTER PACKS . . . 
Any order over .E5 puts you on our 
mailing list for three months. Regu-
lar orders put you on the list for ever! 
Leaflet collectors — send a large, 
stamped, self-addressed envelope 
for this month's selection, or &.5 for a 
year's subscription. 

IC OE THE MONTH 
AY-3-8910 PROGRAMMABLE 
SOUND GENERATOR  • 
N'on can have great fun experimenting with this IC. which will inter-
lace with any microprocessor or home computer (details and 

circuits it the data leaflet) and will produce an astonishing variety of 
ds There are three output channels which can be used sep-

•  • •onnecting the pins together) and a noise  40 
05V 
Test 1 

C 011t 

D AO 
DAt 
D A2 
DA3 

DA 4 

DA5 
DA6 
DA] 

BC1 
BC2 
BOIR 
"test 2 

AB 

Reset 
Clock 

10A0 

21 

itr ately or mixed (m.  .  1 s 

source  which can be added to Gnd 
am iil the channels. Con trol of NC 
piich, duration an d envelope 
shape allows all kinds of effects . _..t 
- exp losions, gun shots.  police wÀ Zt 

sirens. helicopter noises • • •  NC 

The data leaflet explains how to  1067  
an d even musict  

connect and program the IC  10 86  
nurnber of demons-  1085  

and has a  et you  1084 
tration programs to g   
started. Alter that, if s up to you  1100:3 d  2 

ID  work out your own souns, 
or till program it at random  . , _ _ Obl 

and see what comet; out!The IC  i 
ha lt price while  is less than   1108: 

stoc ks last, so  what are you  10A7 

w aiting lor7 11 you don't buy one  0 6 
at once. I mus t ask you to pro-  

I0A5 

vide a good excuse signed by a 110AA43 

resilpol dnos)ib  10A1le person (the Pope  0 
I0A2 

w THIS MONTH'S PRICE 
ONLY /2.50!  20 
DATA LEAFLET 50p 

RDERING 

Please send your order to the address 
above. There is no VAT to be added, but 
please  include a 60p contribution 
towards postage and packing. 
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PHONE 

0474 60521 

INTEGRATED CIRCUITS 
AN124  2.50 
AN2140  2E0 
AN239  2.50 
AN240P  2.50 
AN264  2.50 
AN612  2.15 
AN362L  2.50 
AN7140  3.50 
697145  3.50 
697145M 3.96 
AN7150  2.95 
86521  3.35 
C61352E  1.75 
C63096  0.46 
CA3123E 1.95 
CA3140T 1.15 
E118016  2.50 
14413394 2.05 
HA1366W 2.75 
H61377  3.50 
HAI156W 1.50 
H61551  2.98 
L61230  1.95 
L64102  2.95 
1A4140  2.05 
1A4031P  1.95 
L64420  1.95 
LA4430  2E0 
1A4400  4.10 
LA4422  2E0 
LA4461  3.95 
LC7120  3.25 
1C7130  3.00 
LC7131  5.50 
LC7137  5.50 
LM1011  3.15 
LM3249  0.45 
LM38098 1.50 
LM38098 1.75 
LM3831  2.95 
1M3909  3.50 
M515131  2.30 
1,15155L  2.95 
M5152I L 1.30 
M53712  2.00 
M133756  2.50 
MCI307P 1.00 
MC13108 1.95 
MC1327  1.70 
MC13270 0.95 
MC1349P 1.20 

_ MC1350P 0.96  

SEMICONDUCTORS 

MC1351P 1.50 
MC1357  2.35 
MC1356  1.56 
MC14518CP 
7.50 
MC1495  3.00 
MC1496  1.25 
MC145i06P 

7.95 
MC1723  0.50 
MC3357  2.75 
MC3401L 2.50 
M1.2318  1.75 
ML2325  2.50 
MSM5807 8.75 
PLLO2A  5.75 
SAA500A 3.50 
SAA1025 7.25 
3AS560S 1.75 
SAS570S 1.75 
SAS580  2.85 
SA/S13/T/U 

1.00 
SL9016  7.95 
SL9176  6.45 
SL1310  1.60 
S11327  1.10 
S113270  1.10 
SN 760039 3.96 
SN760I3N 3.95 
SN76023N 3.95 
S9760339 3.06 
SN76110N 0.89 
SN76115N 1.25 
S9761319 1.30 
SN76226DN 

2.95 
0N76227N 1.06 
SN765339 1.65 
S976544N 2.65 
5N76570N 1.00 
SN76650N 1.15 
SN766609 0. 90 
STK014  7.95 
SYMMS  5.95 
S16025 11.95 
STK043  9.50 
STK078 11.95 
ST6415  7.98 
ST6433  5.96 
S1K435  7.95 

016437  7.95 
ST6439  7.95 
STK461  11.50 
TA706IAP 1.50 
1671088  1.50 
1A71208  1.65 
1A71298 2.50 
TA71 30P  1.50 
1A71379  1.00 
167176A8 2.95 
1671938  3.95 
1A7203  2.95 
1A7204P  2.15 
16720568 1.15 
TA72Z2AP 1.80 
1A72278  4.25 
1A73108  1.80 
TA7313AP 2.95 
T67314P  2.95 
1A71378  1.00 
1A73148  2.95 
1A73218  2.25 
1A76098  3.95 
7A7611A8 2.96 
TAA3106 1.95 
TAA320A 1.95 
TAA350A 1.05 
1A6570  1.95 
TAA6616 1.95 
TAA700  1.70 
TBA120AS/E1/-
C  1.00 
1EI6395  1.50 
15A396  0.75 
TBA440N 2.85 
1E164800 1.25 
TBA5I0 • 2.50 
TBA5100 2.50 
TBA520  1.10 
18A5200 1.10 
18A530  1.10 
15A5300 1.10 
18A540  1.25 
TBA5400 1.35 
1BA5500 1.05 
T8A560C 1.45 
18A5600 1.45 
TBA570  1.00 
18A65111 2.80 

P.M. COMPONENTS LTD 
TELEX 

(SELECTRON HOUSE, SPRINGHEAD ENTERPRISE PARK  966371 
GRAVESEND, KENT DA11 8HD  TOS PM 

1867206 2.45 
1867500 2.66 
TBA800  0E9 

TBA810AS 1.65 
TBA810P 1.65 
TBA820M 0.75 
11368200 1.45 
113A890  2.50 
186920  1.65 
TBA950/20 

2.35 
15A990  1.49 
15A9900 1.49 
106270  1.50 
TCA27050 

1.50 

106650  2.50 
TCA800  2.95 
TCA8300 1.95 
TCA900  2.50 
TCA940  1.65 
1DA440  2.20 
10A1001  2.95 
TDA1002A 2.95 
TDA1003A 3.95 
TDA1006A 2.50 
T1341010 2.18 
T0A1035 2.50 
10A1037  1.95 
10A1044 .2.15 
1061170  1.95 
10A1190 2.15 
10A12700 3.95 
10A1327  1.70 
TDA2002  1.95 
10A2003 2.95 
T0A2010  1.95 
10A2020 2.95 
10A2030 2.80 
TDA2140 3.95 
113A2151  1.95 
TDA2I60 2.50 
10A2190 3.95 
1062521  3.25 
10A2522  1.95 
10A2523 2.95 
T0A2524  1.95 
10A2530 1.95 
TD62532 1.95 
T0A2540  1.95 
10A2541  2.15 
10A2560 2.15 
10A2571  2.95 

1062581  2.90 
10A2582 2.95 
TDA2593 2.95 
1DA2600 6.50 
10A2610 2.50 
10626116 1.95 
1062640 3.50 
10626806 2.75 
10A2690 2.45 
TDA3310 2.95 
T0A4600 2.50 
1069503 3.15 
10A3560 3.95 
1E61009  1.35 
UPC566H 2.96 
UPC575C2 

2.76 
UPC102571 

1.96 
UPC1028H 

1.06 
UPC103271 

1.50 
UPC115671 

2.76 
UPC1158H 

0.75 
'UPC1167C2 

1.96 
UPC1181H 

. 1.96 
UPC1182H 

2.95 
UPC1185H 

3.95 
UPC1191V 1.50 
UPC1350C 

2.95 
UPC1353C 

2.43 
UPC1365C 

3.95 
UPC2002H 

1.95 
555  0.35 
556  0.80 
723  0.50 
741  0.35 
747  0.50 
748  0.35 
7808  0.60 
7805  0.65 
7812  0.65 
7815  0.65 

NEW BRANDED CATHODE RAY TUBES- Rana allow additional £3 p« tube for carriage 

A1865/20 
68036 11 
CM 682296 
CME822GH 
CME14213G74 
CME1429W 
CMEI523W 
CME1431GH 
CME1431W 
CME202GH 
CME2024W 
CME2325W 
CME3128W 
CME3132GH 
CME3I55W 
CRE1400 
CV429 
CV1450 
CV1526 
CV2185 
CV2191 
CV2193 
CV5119 
CV5320 
CVX389 
O9-110014 
D10-210GH 
O10-210011685 
010230GH 
D10-230GM 
010/29300/90 
O13-30Gli 

013-47071/26 
013-4709 
D13-51GU26 
013-51GM/26 
013-45007001 
O13-4717214/26 
013.600GM 
013-610GH 
013-611GH 
013-611GM 
013-630GH 
014-150GH 
O14-150GM 
1114-172G9/84 
014-172GR 
1314-172G0 
O14-173GH 
014-173GM 

66.00 
25.00 
19.00 
26.00 
45.00 
39.00 
30.00 
39.00 
39.00 
45.00 
45.00 
46.00 
46.00 
45.00 
45.00 
25.00 
69.00 
35.00 
10.00 
15.00 
19.00 
18.00 
85.00 
85.00 
55.00 
39.50 
45.00 
65.00 
35.00 
35.00 
55.00 
49.50 

69.00 
55.00 
85.00 
85.00 
55.00 
55.00 
59.00 
59.00 
59.00 
59.00 
59.00 
75.00 
75.00 
59.00 
55.00 
55.00 
55.00 
53.00 

1314-17308 
O14-181G11/98 
014-1816J 
O14-181GM 
O14-181GM50 
014-18209 
014-200BE 
1314-2006A/50 
D14-200GM 
1314-210GH 
1314-270G H/50 
014-310W 
014-3200H/82 
1314-34 009/KM 
1314-340KA 
016-1006H 
016-100011/65 
016-100011167 
D16-1000H/79 
D16-100G1497 
018-1600H 
D21-10GH 
087 36 
057 36 
DG7 5 
O07 32 
O9391 
DH7 91  • 
DP7 5 
097 6 
01378 
F16-101GM 
F16-101LD 
F21-13009 
F21-130LC 
F31-10GM 
F31-1009 
F31-10LC 
F31-10113 
F31-1210 
F31-13GR 
F31-13LD 
F31-13LG 
F41-123LC 
841-141LG 
F41-142LC 
M7-120W 
M14-100GM 
M14 100LC 
M17-151GVR 

55.00 
65.00 
55.00 
53.00 
59.00 
59.00 
60.00 
88.00 
75.00 
75.00 
75.00 
190.00 
85.00 
45.00 
45.00 
85.00 
69.00 
65.00 
69.00 
65.00 
69.00 
65.00 
35.00 
55.00 
55.00 
45.00 
55.00 
45.00 
35.00 
35.00 
35.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
185.00 
185.00 
185.00 
19.00 
45.00 
45.00 
175.00 
175.00 

M19-103W 
M23-110GH 
M23-112GM 
M23-112GV 
M23-1126W 
M23-112KA 
M23-11210 
M24-120GM 
M24-120LC 
M24-120WAR 
M24-121GH 
M28.12GH 
M28-131C 
M28-13LG 
M28-13GR 
M28-131GR 
M28-133GH 
M31-101GH 
M31-182GR 
M31-182G0 
M31-184W 
M31-18409 
M31-184P3I 
M31-186W 
M31-19DGH 
M31-19069 
M31-.190LA 
1,431-191GV 
9131-220W 
M31-27000 
M31-271831 
M31-27172W 
M31-271 W 
M36-141W 
M36-170L0 
M38-103GR 
M38-120W 
M39-120WA 
M38-121GHR 
M38-121LA 
M38-1220W 
M38-140LA 
M38-142LA 
M38-341931 
M38-344939 
M40-120W 
M43-12L6/01 
M44-120LC 
M44-120GR 
M50-1200H 
M50-120,8 

55.00 
55E0 
55E0 
55.00 
55.00 
56.00 
55.00 
59.00 
59E0 
59E0 
55.00 
515.00 
49.00 
49.00 
49.00 
55.00 
55.00 
55.00 
55E0 
53.00 
65.00 
05.00 
65.00 
69.00 
55.00 
55.00 
55.00 
55.00 
59.00 
65.00 
65.00 
65.00 
65.00 
75.00 
75.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
05.00 
65.00 
65E0 
59.00 
6500 
65E0 
45.00 
68E0 
65E0 

AAY12  0.25 
AC126  0.45 
AC127  0.20 
AC128  0.28 
AC1286  0.32 
AC141  0.25 
AC1411(  0.34 
AC1421(  0.45 
AC176  0.22 
AC1761(  0.31 
AC187  0.25 
AC1876  0.28 
AC18/3  0.25 
6C1881(  0.37 
ADI42  0.79 
A0143  0.82 
AD149  0.70 
AD161  0.39 
AD162  0.39 
A0161/2  0.90 
AF106  0.50 
AF1I4  1.95 
AF121  0.80 
AF124  0.65 
AFI25  0.35 
AFI26  0.32 
AF127  0.65 
AF139  0.40 
AF150  0.60 
AF178  1.95 
AF239  0.42 
AL1106  4.50 
AU107  3.50 
ALP 10  3.50 
AY102  2.95 
8C107A  0.11 
BC1076  0.11 
BC108  0.10 
BC108A  0.11 
BC10813  0.12 
BC109  0.10 
BC1095  0.12 
8C109C  0.12 
BC114A  0.09 
BC116A  0.15 
BC117  0.19 
BC119  0.24 
BC125  0.25 
BC139  0.20 
BC140  0.31 
BC141  0.25 
BC142  0.21 
BC143  0.24 
8C147A  0.12 
8C14713  0.12 
8C148A  0.09 
8C1488  0.09 
BC149  0.09 
BC153  0.30 
BC157  0.12 
BC158  0.09 
BC159  0.09 
BC161  0.26 
BC170B  0.15 
BC 171  0.09 
BC171A  0.10 
BC1716  0.10 
BC172  0.10 
8C17213  0.10 
5C172C  0.10 
EIC1735  0.10 

BC174  0.09 
BC174A  0.09 
BC177  0.16 
CI78  0.15 

BC182  0.10 
5C18218 0.10 
BC183  0.10 
5C1831.  0.00 
8C1841E3 0.00 
BC2134  0.10 
8C2076  0.13 
BC2086  0.13 
BC212  0.09 
8C212L  0.09 
8C2I2LA 0.09 
BC213  0.09 
5C213L  0.09 
BC214  0.09 
5C2I4C  0.09 
BC214L  0.09 
5C2376  0.09 
BC238  0.09 
BC239  0.12 
8C251A  0.12 
5C252A  0.15 
BC258  0.25 
5C258A  0.39 
BC284  0.30 
BC300  0.30 
BC301  0.30 
BC303  0.24 
8C30713  0.09 
BC327  0.10 
BC328  0.10 
BC337  0.10 
EIC338  0.09 
5C3476  0.13 
BC461  0.35 
BC478  0.20 
BC527  0.20 
BC547  0.10 
13C548  0.10 
BC549A  0.10 
BC550  0.14 
ac557  0.08 
13C5578  0.08 
BC558  0.10 
BC639/10 0.30 
BCY33A  1.60 
80115  0.30 
501248  0.59 
130131  0.42 
80132  0.42 
130133  0.40 
BD135  0.30 
BD136  0.30 
813137  0.32 
813138  0.30 
130139  0.32 
50140  0.30 
50144  1.10 
50150C  0.29 
50159  0.4116 
80160  1.50 
BD166  0.56 
BD179  0.75 
BD182  0.70 
1313201  0.83 
1313202  0.65 
80203  0.78 
B0204  0.70 
80222  0.46 
1313223  0.59 
80225  0.45 
BC232  0.35 
80233  0.36 
130234  0.30 
BD236  0.49 
50237  0.40 

130238 
50242 
60246 
50376 
130410 
80434 
80437 
130438 
50520 
1313538 
50597 
130701 
50702 
80707 
50032 
6E115 
13E119 
6E127 
BF154 
8F158 
8E160 
/3E167 
BF173 
BF177 
8E178 
6E179 
BFI80 
13E181 
6E182 
6E183 
8E184 
6E185 
6E194 
8E195 
6E196 
8E197 
6E198 
6E199 
BF200 
138241 
13F245 
8F257 
BF258 
13F259 
BF271 
BF273 
51336 
BF337 
BF338 
1'0355 
BF362 
BF363 
ElF371 
BF394 
B F422 
6E423 

6E457 
BF4513 
BF467 
6E595 
6E597 
BER39 
6E640 
BER131 
6E888 
BFR90 
BER91 
8E742 
13E743 
BFW61 
BFW92 
SF 029 
BFX84 
BFX85 
BFX86 

0.40 
0.65 
0.76 
0.32 
0.85 
0.05 
0.75 
0.76 
0.615 
0.65 
0.95 
1.25 
1.25 
0.90 
1.50 
0.35 
0.65 
0.39 
0.20 
0.22 
0.27 
0.27 
0.22 
0.38 
0.26 
0.34 
0.29 
0.29 
0.29 
0.29 
0.28 
0.28 
0.11 
0.11 
0.11 
0.11 
0.16 
0.14 
0.40 
0.15 
0.30 
0.28 
0.28 
0.28 
0.26 
0.18 
0.34 
0.29 
0.32 
0.37 
0.38 
0.66 
0.26 
0.19 
0.32 
0.28 

0.32 
0.30 
0E6 
0.23 
0.26 
0.23 
0.23 
0.25 
0.30 
1.50 
1.75 
0.33 
0.35 
0.60 
0.85 
0.30 
0.26 
0.32 
0.30 

EIF088  0.25 
6E050  0.21 
13F051  0.21 
13F052  0.25 
6E090  0.77 
131048  1.75 
138100  0.28 
BRIM  0.49 
58103  0.55 
88303  0.95 
EI8C4443 1.15 
138039  0.45 
BT100A/020.85 
51106  1.49 
51116  1.20 
131119  3.15 
81120  1.65 
13U105  1.95 
13U108  1.80 
BU124  1.25 
BU125  1.25 
BU126  1.00 
13U204  1.55 
BU205  1.30 
BU208  1.39 
8U208A  1.52 
8U2060  1.85 
BU326  1.20 
BU326S  1E0 
13U407  1.24 
BU500  2.26 
13526086  1.95 
13U526  1.90 
BU807  2.25 
BUY20  2.15 
BUY698  1.70 
MJ3000  1.98 
MJE340  0.40 
MJE350 
MJE520  0.40 
MJE2955 
MPSA13 0.29 
MPSA92  0.30 
M8F237  4.95 
MRF450A 

13.90 
M8F453 17E0 
M8F454 20E0 
M8F455 17.50 
MRF475  2E6 
M88477 10.00 
0C16W  1.96 
0C23  1.50 
0C29  2.28 
0C36  2.25 
0C42  0.79 
0C44  0.78 
OCAS  0.56 
OC70  0.46 
OC71  0.55 
0075  0.65 
0081  0.60 
OCEW  2.50 
820088  1.45 
8201063  1.48 
82322  0.58 
82323  0.66 
82540  2.441 

RCA16334 0.00 
8CA16335 0.80 
0206013  0.015 
SKE5F  1.45 
TIP29  0.40 
1IP29C  0.42 
TIP30C  0.43 
1IP31C  0.58 

TIP32C  0.42 
TIP33C  0.95 
11 8348  0.95 
TIP41A  0.45 
TIP41C  0.45 
TIP42C  0.47 
TIP47  0.65 
1IP120  0.60 
1IP125  0.65 
TIP142  1.75 
118146  2.75 
TIP161  2.95 
11 82955  0.80 
1IP3055  0.55 
TIS91  0.20 
TV106/2  1.50 
ZRF0112 16E0 
291100  6.50 
291308  1.35 
291711  0.30 
292219  0.28 
292905  0.40 
293053  0.40 
293054  0.69 
293055  0.52 
293702  0.12 
293703  0.12 
293704  0.12 
293705  0.20 
293706  0.12 
293708  0.12 
293733  9.50 
293773  2.75 
293792  1.35 
294280  3.50 
294427  1.95 
294444  1.15 
295294  0.42 
295296  0.48 
295298  0.00 
2N5485  0.45 
2N5496  0.95 
2SA329  0.95 
20A715  0.60 
2SC495  0.80 
2SC496  0.80 
2SC931D 0.95 
2SC1096  0.60 
2SC1106  2.50 
28C11725 2.20 
2SC1173  1.15 
2SC1307  1.75 
2SC1364  0.50 
25C1449  0.50 
2SC1678  1.25 
25C1945  2.65 
2SC 1953  0.95 
2SC1957  0.80 
2SC1969  1.95 
20C2028  1.15 
= 2029  1.95 
2SC2078  1.45 
2SC2091  0.85 
2SC2098  2.95 
2SC2166  1.95 
2SC2314  0.80 
2SC2371  0.36 
2SC9310 0.95 
1513234  050 
20D325E  1.65 
39211  2.95 
361(88  0.05 

M SS 
£29.50 

48185 

C32.95 

P3313 
£39.50 

VIDEO SPARES 
NEN E 
Suitable or Ferguson 3V00 3V01 
3V06 3V16 3V22 3V23 3V24 3029 
3V30 3V31 8903 and many JVC Aka, 
NorOmende Telef un ken 

211220 DELT KITS 
Aka, VS 9300/9500/9800 
Ferguson 3V 16 
JVCHR 3330/3600 
JVCHR 3360/3660  24 50 
Panasonic NV300  £400 
Panasonic N029909  £372 

Suitable for National  Panasonic  Panasonic NV3000B  £375 
NV333340 2000 3000 7000 7200 7500  Panasonic NV 7000  £350 
8170  8400  8600  8610F  8620  Panasonic NV 8600B/5610BN011 
Blaupunkt RTV 100E 200 202 211  £375 
222 322 810100 200 224  Sanyo VTC 5500  £375 

Sanyo VTC 9300  £375 
Sanyo VTL 9300P  £390 
Sharp VC 6300  £3 75 
Sharp VC 7300  £375 
Sharp VC 8300  £375 
Sharp VC 9300  £375 
Sony SL 3000B  £375 
Sony SL 8000/8080  £450 
Sony SL C7/J7  £4 05 
Tosheba V7540 • 1450 

Suitable for Sony C5 C6 C7 8000 
8080 Toshiba V5470 V8600 V8700 

S : ::171 11?•131 BSELTCA5 L C6 S  °° 

R: Zg ',%:C2382 152°.  C:11 51 

E3 75 
£450 
£450 

M50-120GV 
M50-1201C 
M61-120W 
S6AB 
SE4/D-P7 
SE42BP31AL 
SE42BP31 
SE5Fp31 
1937 
1948N 
194811 
V4150LC 
V5004GR 
V5004LD 
V6001GH 
V6007DP31 
V6008GH 
V6034WA 
V604CLA 
V6048J 
V6052GR 
060648931 
V6064CLA 
V6069GH 
V6070P31 
V70166 
V7030 
V7031GH 
V7031/676 
V70356 
V70370H 
V8004GR 
V8006GH 
V8010A 
OCR 1396 
2891 
3BP1 
3091 
4EPI 
3EPOBM 
3WP1 
5E181 
56HP1 
513HP IF F 
SBHP31 
SCPI 
SEP7,S 
13E191 
13131,4 
17DWP4 
32.1/1065 
880/88/3/8913/891_ 
1273 
1564 
1844 
554510M 
9442E1 
95447GM 
95449 
7709631 

66.00 
65.00 
75.00 
45.00 
45.00 
55.00 
58.00 

55.00 
65.00 
65.00 
63.00 
55.00 
59.00 
59.00 
65.00 
59.00 
59.00 
59.00 
59.00 
49.00 
65.00 
55.00 
55.00 
55.00 
49.00 
65.00 
59.00 
59.00 
59.00 
49.00 
45.00 
65.00 
65.00 
65.00 
11.50 
13.50 
11.50 
11.50 
30.00 
55.00 
18.50 
9.00 
30.00 
30.00 
30.00 
10.00 
39.00 
13.50 
17.50 
25.00 
69.00 
15.00 
39.00 
39.00 
45.00 
75.00 
80.00 
75.00 
75.00 
79.50 

TAPE I MES 
Mono Head 
Auto Reverse 
Stereo Head 

1E0 
3E0 
2.95 

E aC111042.11CAL 
9577M 
P4231BAM 
XP1002 
XPIIi7M 
XP42040 

DIODES vonewourro RESISTORS 

22E0 
19.00 
26E0 
24.00 
35.00 
26.00 

6.4119  0.00 
BA115  0.13 
BA145  0.16 
BA148  0.17 
86154  0.06 
BA156  0.15 
BA157  0.30 
BAX13  0.04 
BAX16  0.06 
B5105E1  0.30 
BT151  0.79 
80126  0.10 
50127  0.11 
50133  0.16 
130164  0.45 
BY1 76  1.20 
130179  0.63 
60182  0.55 
60184  0.30 
130199  0.40 
50206  0.14 
130208 800 0.33 

90210-800 0.33 
BY223  0.90 
60298-400 0.22 
50299- 19 0.22 
EP/010  0.20 
BYX36-1508 

0.20 
50038-600R 

0.60 
50055-6000.30 
50)(71-6001.10 
EQ061  0.15 
BZY88  0.10 
8Z095C30 0.35 
CSIB  4.50 
CS108  8.45 
0A47  0.09 
0A90  0.05 
0/191  0.06 
0A95  0.00 
06202  0.10 
192108  2.95 

N236 
923C 
923ER 
N23WE 
N4001 
94003 
94004 
744005 
94007 
94148 
94448 
95401 
95402 
95403 
95406 
N5407 
95408 
1144 
11923 
112002 

2.95 
2.95 
2.95 
2.95 
0.04 
0.04 
0.05 
0.05 
0.06 
0.02 
0.10 
0.12 
0.1• 
0.12 
0.13 
0.10 
0.16 
0.04 
0.16 
0.10 

550  LBO 
B7G  0.25 
B7G SKTD0.25 
8872  0.35 
8814  0.70 
B9A  1.50 
B9ASKTD 0.40 
890  0.75 
BIOB  0.20 
131313  0.00 
1314A  3.00 
12 Pin CRT 

0.96 
Nufnstor 2.90 
00101  0.35 
SK610  35.00 
UX5  1.71 
Valve Can 0.30 
88inDil  0.14 
14PinOil 0.15 
16PinDil 0.17 
18 Pin DO 0.15 

Socket for 813 
9.50 

4 Watt 2R4-10K 
7 Watt 847-2215 
11 Watt IR5-1514 
17 Watt 114-156 

0.20 
0.20 
0.26 
0.30 

7JIMER DIODES 
117161 0.1 

6V2 N5 8V2 901 10V 
lly 120 13V 150 16V 
18V 200 22V 24V 27V 
301/ 33V 36V 390 47V 
51V 56V 68V 75V 

THER MISTORS 

061040  0.23 
VA10566  0.23 
VA1104  0.70 
V6T8650  0.40 
VAI097  0.25 

BE M 0.07 
20730303306309403 
4V7 501 506 602 608 
705 602 9VI 101.0 liv 
120 13V 15V 18V 200 
240 270 30V 

BATTERIES 
75/ Power Mike 
batteries 

18175 £2.25 ea 
other prices on 

request 

USE OUTPUT 
TRANSFORMERS 

DECCA 100 
DECCA 1700 MONO 
DECCA 1730 
DECCA 2230 
GEC 2040 
GRUNDIG 1500 
GRUNDIG 5010-6010 
2222 5011-6011 
ITT CVC20 
ITT CVC30 
PHILIPS 013 
PHILIPS C9 
PHILIPSGII 
POE 725 
RBM 720A 
TANDBERG E 90 
TELEFUNKEN 7116 
THORN 1590 
THORN 8000 
THORN 9000 
THORN 9600 
THORN MAINS 
TRANSFORMER 3000/3500 

7.95 
9.95 
8.95 
8.25 
8.05 
15.45 

13.45 
8.20 
8.25 
8.50 
8.99 
13.39 
10.95 
12.40 
11.15 
11.15 
9.50 
23.50 
9.95 
22.40 

9.70 

ENT MULTIPLIERS 
ITT CVC20 
ITT CVC30 
PHILIPS G8550 
RANK 720A 
THORN 3000/3500 
THORN 8500 
THORN 9000 
UNIVERSAL TRIPLER 

6.35 
6.35 
6.96 
6.91 
7.57 
5.50 
8.00 
5.45 

REPLACEMENT ELECTROLYTIC 
CAPACITORS 

DECCA 30 M0-400,350V)  2.85 
DECCA 80/100 (400/350V)  2.99 
DECCA 17001200-200.400-350V1 3.55 
GEC 21101600,300V)  2.25 
ITT CVC201220/400V)  1.80 
PHIL IPS G8 (600/3000 i  2.25 
PHIIIPS G9 (2200,63V)  1.19 
PHILIPS G i i (470/250V)  2.35 

SPARESA AIDS 
HEAT SINK COMPOUND 
FREEZE IT 
SOLDA MOP 
SWITCH CLEANER 
W040 

1.00 
0.95 
0.84 
0.85 
1.25 

PUSH PUSH MAINS SWITCH 
(DECCA.  GEC.  RANK.  THORN 
ETC)  1.02 
POE IF GAIN MODULE  6.99 
ANODE CAP (27K0(  066 

SOLDERING EQUIPMENT 
25W Antes Iron  4.59 
Weller Instant Heat Gun  11.30 
240V Weller Marsman  4.74 
1,2 Kilo Solder 60/40  8.95 

POTID TOMEIERS 
STANDARD VERTICAL POTS 0.12 
MIN VERTICAL POTS  0.12 
STANDARD HORIZONTAL POTS 

0.12 
MIN HORIZONTAL POTS  0.12 
CONVERGENCE PRE SETS  0.30 
SLIDERS LOG  0.48 
SLIDER LINEAR  0.46 

PUSH BUTTON UNITS 
DECCA ITT CVC206 WAY 
ITT CVC5 7 WAY 
PHILIPS 681550) SWAY 

VARICAP TUNERS 
ELC1043/05 MUL LARD 
ELC1043/06MULLARD 
U321 
U322 
U324 

7.95 
10.19 
14.49 

8.65 
8.65 
8.25 
8.25 
8.25 

2069111 ANTI SURGE FUSES 
100MA-800MA  159 Foch 
16-5AMP  12p each 

2061111 OECD SLOW FUSES 
oomA  ((poach 
200MA-5AMP  Speech 

26 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement NOVEMBER 1986 



PHONE  P.M. COMPONENTS LTD 
0474 60521  SELECTRON HOUSE 
3 LINES  SPRINGHEAD ENTERPRISE PARK, SPRINGHEAO ROAD 

GRAVESEND KENT DA11 8HD 
A SELECTION  ROM OU 

STOCK OF BRANDED VALVES 

41714  24.50 
A1998  11.50 
42067  11.30 
42134  14.96 
A2293  6.30 
42426  29.50 
42599  37.50 
42792  27.50 
42900  11.30 
436542  24.00 
43283  24.00 
AC/PHI  4.00 
ACT22  59.75 
AC/S2 PEN 

8.50 
4H221  39.00 
AH238  39.00 
4160  6.00 
ANI  14.00 
ARPI2  0.70 
ARP34  1.25 
ARP35  2.00 
4211  4.50 
8163  2.00 
E101.50  67.00 
80810  55.00 
13.0814  65.00 
C1K  19.00 
C3JA  39.50 
C6A  9.00 
C11120 70.00 
C1108  95.00 
C1134  32.00 
CI 14134 115.00 
C1150/1 

135.00 
C1534  32.00 
CCA  2.80 
CC3L  0.90 
C133  2.00 
CV Nos Prices 
on request 

Das  29.50 
215.3  1.20 
DA41  22.50 
DA42  17.50 
DA90  4.50 
DAICO 125.00 
DAF91  0.48 
DAF91  0.70 
DAF96  1.00 
DC70  1.75 
DC90  1.20 
DCX4-1000 

12.00 
DCX4-5000 

25.00 
ET16  28.50 
6318  28.50 
ET23  35.00 
ET24  39.00 
ET25  22.00 
E91  0.70 
F92  0.60 
F96  0.85 
697  1.00 
3163  1.20 
H77  0.90 
H79  0.56 
H119  2.00 
K91  0.90 
K92  1.20 
135  2.50 
63  1.00 
70  2.50 
73  2.30 
91  1.50 
92  0.96 
93  1.10 , 
91  2.50 
96  2.50 
510  13.50 
616  10.00 

1.95 
M160  2.75 
751  1.50 
786/87  0.68 
7802  0.72 
80CF  11.00 
8OF  15.50 
81CC  3.15 
811  12.00 
82C C  3.50 
83CC  3.50 
83F  5.50 
86C  9.50 
88C  7.95 
88CC  3.50 
88CC 

11144nan• 
pecial  5.96 
90CC  7.116 
90F  7.96 
9131  4.50 
92CC  3.96 
99F  13.99 
1301  25.00 
180CC  9.50 
182CC  9.00 
180F  5.50 
186F  11.50 
188CC  7.50 
2130F  19.50 
283CC 10.00 
288CC 13.50 
551  42.00 
8104  25.00 
1148  1.00 
1524  6.96 
A50  1.00 
476  1.96 
A79  1.95 
4491  0.60 
ABC80  0.70 
EAC9I  2.50 
EAF42  1.20 
EAF801  2.00 
FRU   Jaw 
E841  3.96 
E1391  0.85 
EBC33  2.50 
EBC41  1.06 
EBC81  1.50 
EBC90  0.90 

EBC91  0.90 
E891  0.60 
EBF80  0.65 
E8F83  0.65 
E8F85  0.95 
EBF89  0.70 
EBF93  0.95 
EBL1  2.50 
EBL21  2.00 
EC52  0.75 
EC70  1.75 
EC80  9.50 
EC81  7.95 
EC86  1.00 
EC88  1.00 
EC90  1.10 
EC9I  5.50 
EC92  1.95 
EC93  1.50 
6695  7.00 
EC97  1.10 
ECI57 439.50 
668010 12.00 
ECC32  3.30 
ECC33  3.50 
ECC35  3.50 
ECC81  1.15 
ECC81 Special 
quality  1.95 
ECC82  0.65 
ECC82  Mal-
lard  1.30 
ECC82 
Philips  1.96 
ECC83  Sie-
mens  2.50 
ECC83 
ECC83 
Philips  1.95 
ECC83  Sie-
mens  2.50 
ECC83 
Tungsram 1.50 
ECC84  0.50 
ECC85  0.75 
ECC86  2.75 
EC C88  0.95 
ECC91  2.00 
ECC180  0.72 
666189  1.95 
ECC801S 3.50 
ECC803S 4.95 
ECC804  0.60 
ECC200012.00 
ECF80  1.15 
ECF82  1.15 
ECF86  2.25 
EC F200  1.85 
ECF202  1.85 
ECF801  0.85 
ECF805  2.50 
ECF806 10.25 
ECH3  2.50 
ECH4  3.00 
ECH35  3.50 
ECH42  1.00 
ECH8I  0.65 
ECH83  0.78 
ECH84  0.69 
ECH2000 1.50 
ECL80  0.60 
ECL82  0.65 
ECL81  0.55 
ECL83  2.50 
ECL84  0.74 
ECL85  0.69 
ECL86  0.80 
ECL805  0.69 
E F22  2.50 
EF37A  2.00 
EF39  1.10 
EF40  4.50 
EF41  3.50 
EF42  3.50 
EF50  2.50 
EF55  4.95 
EF70  1.20 
EF71  1.50 
EF72  1.20 
EF73  1.00 
E F80  0.55 
E F83  3.95 
EF85  0.50 
EF86  2.25 
EF86 Mullard 

4.50 
6F89  1.50 
EF9I  1.95 
E192  2.15 
EF93  0.95 
EF94  0.95 
EF95  1.50 
E197  0.90 
EF98  0.90 
EF183  0.65 
EF184  0.65 
EF730  1.80 
EF731  3.50 
EF732  3.50 
6E800  11.00 
EF805S  13.50 
EF812  0.65 
EF1200  1.50 
EH90  0.72 
EK90  9.95 
EL32  0.95 
E L33  4.00 
E L34  2.23 
E134  Mu/-
lard/Phillips 

4.30 
E L36  1.95 
EL37  9.00 
EL38  4.75 
EL41  3.50 
EL42  2.00 
EL81  6.95 
EL82  0.58 
EL83  5.95 
E104  0.75 
EL85  4.50 
E186  0.85 
EL90  2.15 
EL91  6.00 

P195  1.75 
1 E1153  12.13 
EL1836  3.50 
E1183P  3.50 
EL500  1.40 
E1504  1.40 
E L509  5.25 
EL519  6.95 
0L802  3.65 
E L821  8.50 
E L822  12.95 
EMI  9.00 
E M4  9.00 
E M80  0.70 
EM81  0.70 
EM84  1.65 
EM85  3.95 
EM87  2.50 
EN32  16.50 
EN91  1.50 
EN92  4.50 
ESU150 14.95 
E5U872 25.00 
EY51  0.80 
EY81  2.35 
E783  1.50 
6784  5.95 
E786/87  0.50 
E788  0.55 
E791  5.50 
£75004  1.50 
07802  0.70 
EZ35  0.75 
EZ40  2.75 
EZ4I  2.15 
EZ80  0.75 
M I  0.75 
EZ90  1.50 
F6064  2.95 
FW4/800  2.95 
055/16  9.00 
0180/2M 6.95 
0232 Mallard 

3.95 
0240/20  9.00 
GC1013  17.50 
GC1OD  17.50 
GC10/46 17.50 
0C10/4E 17.50 
0C12/4B 17.50 
GD86W  6.00 
GDTI20M 5.00 
GN4  6.00 
WOO  15.00 
GR1OG  4.00 
GS10C  16.50 
GS1OH  12.00 
GS12D  12.00 
GT1C  14.00 
GT1CS/S 

13.00 
GTE175M 8.00 
GTR150W 1.00 
G U20  35.00 
GXU1  13.50 
GXJ3  24.00 
GXU5OSS 

14.50 
07501  1.20 
07802  1.00 
GZ30  1.00 
GZ31  1.00 
GZ32  1.00 
GZ33  4.50 

GZ37  4.50 
HAA91  1.00 
HABC80  0.90 
HBC90  0.75 
HBC91  0.80 
HF93  0.75 
11F94  1.50 
HK90  1.06 
HL2K  4.95 
1112300  4.00 
HL90  0.70 
HL92  1.50 
11133/DO 3.50 
I-192  4.00 
I4790  1.00 
HVR2  3.00 
K3118  86.00 
696/3  45.00 
KT8C  7.00 
KT336  3.50 
6136  2.00 
K744  4.00 
KT45  4.00 
6161  4.00 
KT63  2.00 
K766/671075 
special yellow 
ssss pot 19.50 
6166 USA 9.93 
6177  Gold 
Lion  10.93 
6181  7.00 
KT88 USA 

10.93 
KT88  Gold 
Lion  18.95 
KTW61  2.30 
KTW62  2.50 
KTW63  2.00 
KTZ63  2.50 
L102/2K  6.95 
L120/2K 12.00 
LB7-20  95.00 
LS9B  6.93 
M5024  30.00 
M5374  60.00 
M5143 155.00 
M8079  6.00 
M8082  7.50 
M8083  3.25 
M8091  7.50 
M8096  3.00 
M8098  5.50 
M8099  5.00 
M8100  5.50 
M8136  7.00 
M8137  7.93 
M8161  6.50 
M8162  5.50 

M8163  5.50 
M8190  4.50 
M8195  6.50 
M8196  5.30 
M8204  5.50 
M8223  4.50 
M8224  2.00 
M8225  3.50 
ME1401 29.50 
ME1402 29.50 
ME1501 14.00 
MH4  3.50 
MHLD6  4.00 
ML4  4.50 
MS4B  5.50 
MI114  3.50 
N37  12.50 
N78  9.85 
042  0.85 
042WA  2.50 
043  2.50 
052  0.85 
OB2WA  2.50 
062  2.50 
063  1.50 
003  1.70 
0M4  1.00 
0M5B  3.00 
0M6  1.75 
ORP43  2.50 
ORP50  3.95 
P61  2.50 
P41  2.50 
PABC80  0.50 
PC86  0.75 
PC88  0.75 
PC92  3.50 
PC97  1.10 
PC800  1.10 
PC900  1.25 
PCC84  0.40 
PCC85  0.54 
PCC88  0.70 
PCC89  0.70 
PCC189  0.70 
PCC805  0.70 
PCC806  0.80 
PCE82  0.80 
PCF80  0.65 
PCF82  0.50 
PC F84  0.65 
PC F86  1.20 
PC F87  0.40 
PC F200  1.80 
PCF201  1.80 
PCF800  0.40 
PCF801  1.35 
PCF802  0.60 
PCF805  1.25 
PC1806  1.00 
PCF808  1.25 
PCH200  1.50 
PCL82  0.85 
PCL83  2.50 
PCL84  0.75 
PCL85  0.80 
PCL86  0.85 
PCL800  0.80 
PCL805  0.90 
PD500  3.50 
P0510  3.63 
PEN25  2.00 
PEN4000 2.50 
PEN45  3.00 
PEN4500 3.00 
PEN46  2.00 
PE05-25 39.50 
PE05-40N 

42.30 
PFL200  0.93 
PL21  2.30 
PL36  0.95 
PL38  1.50 
PL81  0.72 
PL814  0.72 
PL82  0.60 
PL83  0.32 
PL84  0.78 
PL88  1.00 
PL95  1.75 
PL302  1.00 
PL345  12.50 
PL500  0.95 
PL500  1.10 
PL504  1.15 
PL508  1.73 
PL509  4.83 
PL519  4.93 
P18027  3.50 
P1820  2.95 
P15557  29.30 
P15727  2.50 
PY32  0.60 
P133  0.50 
P781  0.70 
P782  0.70 
P183  0.70 
P788  0.66 
P75004  1.93 
P7800  0.79 
P7801  0.79 
0133-300 54.95 
OB5-1750 

139.50 
OBL5-3500 

495.00 
0E03-10 4.95 
0E08-200 

£143.00 
0E40  65.00 
OP25  1.00 
00E02/5 

19.50 
00E03-12 

7.95 
00E03-20 

35.00 
00E06/40 

45 80 
00702-6 

19.50 
00703-10 Mal-
lard  15.00 
00V03-10 5.30 

001/03-204 
25.00 

00703-20B 
3200. 

00V06-404 
27.50 

00707-50 
63.30 

00Z03-20 
42.50 

0675/20  1.50 
0S75/40  3.00 
0S92/10 6.00 
0S95/10  4.85 
0S108/45 4.00 
0S150/15 6.95 
05150/30 1.15 
06150/45 7.00 
0S1200  3.93 
001202  3.95 
0S1203  4.15 
061205  3.98 
051206  3.95 
0S1206  1.05 
061207  0.90 
051208  0.90 
051209  3.15 
0S1210  1.50 
0S1211  1.50 
0S1212  3.20 
0S1213  5.00 
061215  2.10 
0S1218  5.00 
OU37  9.50 
OU37  11.50 
0703-12 4.95 
0705-25 1.75 
0706-2029.50 
0V2-250C 

45.00 
0708-100 

145.00 
073-125 65.00 
074-250 70.00 
074-400 76.00 
R10  4.00 
916  12.00 
917  1.50 
918  2.50 
919  2.50 
920  1.20 
61169  55.00 
R01-125  4.98 
901-2404 

14.50 
903.2504 3.50 
RG3-12504 

35.00 
662K25 62.50 
RK-20A 12.00 
RL16  1.50 
9P116  12.00 
RP713  2.50 
RPY43  2.50 
RP782  2.50 
RR3-250 15.00 
RR3-1250 

35.00 
RS613  45.00 
90685  54.95 
R5688  52.15 
S6F17  5.95 
56F33  29.95 
S11E12 38.00 
S30/2K  12.00 
0104/14< 10.00 
5I09/14< 13.00 
S130  5.95 
9130/P  5.95 
SC1/800  5.00 
SC1/1188 6.00 
SCl/1200 5.00 
SC1/1300 6.00 
SC1/2000 9.00 
506000M 

43.00 
SP4B  4.95 
SP41  5.00 
SP42  3.00 
95501  35,00 
SIll  1.50 
STV280/40 

11.95 
STV280/80 

19.95 
SU42  4.95 
182 5/300 

55.00 
182-300 45.00 
T133/2000 

395.00 
TB 1-2-300 

275.00 
TBL2-500 

395.00 
100310E 40.00 
701-100A 

25.00 
TD3-12  4.00 
TP25  1.50 
TSP4  7.00 
TTII  1.30 
7721  45.00 
1122  45.00 
77100  57.00 
TTR-31MR 

65.00 
T72-1256 

M OO 
174-400 55.00 
778-600W 

365.00 
TYS2/250 

378.00 
U18-20  2.75 
U19  11.93 
U24  2.00 
U25  0.90 
U26  0.90 
U37  9.00 
U41  6.95 

U50  2.00 
U82  3.00 
U191  0.70 
U192  1.00 
U193  0.65 
U251  1.00 
U801  0.75 
UABC80  0.63 
UAF42  1.00 
UBF80  0.60 
UBC41  2.95 
UBC81  1.50 
U8F139  0.60 
UBL21  1.75 
UC92  1.20 
uccea  0.70 
UCC85  0.60 
UCF80  1.00 
UCH21  1.20 
UCH41  2.50 
UCH42  2.50 
UCH81  0.63 
UCL82  1.75 
UCLED  2.50 
UF85  1.20 
UF41  1.15 
UF42  1.15 
UF80  0.80 
UF89  2.50 
U1_44  3.50 
U18,1  0.83 
UU5  3.50 
UU7  8.00 
UU8  9.00 
U141  3.50 
U785  0.70 
72354/1K 

280.00 
7240C/2K 

225.00 
72416/1K 

195.00 
72464/2K 

315.00 
V339  3.50 
V1S631  10.85 
VP133  2.00 
VR75/30  3.00 
VR101  2.00 
VR105/30 1.50 
VR150/30 1.15 
V752  2.50 
7U29  4.50 
VU39  1.50 
8077  5.00 
W729  1.00 
W739  1.50 
024  1.00 
066/065  4.95 
076M  1.95 
0624  1.50 
X625  0.50 
XFW47  1.50 
XFW50  1.50 
XG5-500 22.50 
XL 1-57  1.50 
01628F7 7.50 
XNP12  2.50 
XR1.1600A 

49.80 
X91-32004 

79.50 
X91-64004 

99.50 
165  6.95 
7503  25.00 
7602  12.00 
74070  130.00 
701100 75.00 
7J1060 266.00 
111000  9.50 
111020  29.00 
711030  59.50 
711060  95.00 
711070 195.00 
711071 195.00 
711290 59.50 
Z77  1.20 
Z303C  9.00 
Z359  9.00 
Z5056  16.00 
Z520M  4.00 
Z521M  8.00 
2700U  3.00 
Z749  0.60 
Z759  19.96 
Z800U  3.00 
Z603U  18.93 
Z9001. 9.50 
ZA1000 12.50 
2A1001  1.50 
ZA1002  1.50 
Z61040  8.00 
Z Mi005  8.00 
ZMI020  8.95 
ZM1021  8.00 
2441023  7.95 
ZM1041 14.00 
ZM1082  9.00 
ZM1084 10.00 
ZM1177  9.00 
2141202 55.00 
ZM1263  4.00 
ZM1612  3.00 
143  4.50 
1AC8  1.20 
18301  1.96 
1822  10.00 
1827  55.00 
113354  29.ee 
105G7  2.50 
IFDI  2.50 
10307  2.50 
1K3G7  2.50 
191  4.50 
IN2  4.50 
IP28  25.00 
1N507  2.50 
1P28  25.00 
1S2  0.35 
1S5  0.70 
174  0.70 
IU5  1.00 
1X2B  1.40 
122  8.95 
24S154 11.60 
2822  69.50 

26394  29.60 
26398A 29.50 
2640  37.00 
2642  29.50 
2651  0.75 
2675  1.80 
287  1.50 
2021  1.50 
2132IW  2.50 
2E2207 45.00 
2E26  7.95 
2J42  93.00 
2K25  27.50 
24(25 Ray 73.00 
2K26  95.00 
2K29  250.00 
2K56  250.00 
341084  9.00 
34/10713 12.00 
34/10961 11.00 
34/11013 12.00 
3A/141K 11.50 
34/147J  7.50 
34/167M 10.00 
342  3.95 
3434  3.95 
344  1.10 
3416  0.96 
3472  3.35 
34U6  0.65 
3132  3.00 
3E14  7.00 
3B7  4.50 
3824  10.00 
3E126  24.00 
31328  12.00 
31326  1.50 
364  2.50 
3645  24.00 
3686  1.30 
3CN3A  2.50 
3CS6  0.95 
3675  1.50 
3CX3  2.50 
306  4.50 
30214  29.50 
3E22  49.50 
3E117  1.95 
3EJ7  1.95 
70401  2.50 
4832  35.00 
4135516 115.00 
48074  1.75 
4BZ6  1.95 
4-654  39.00 
4-125A  72.50 
4-2504  79.50 
4-400A  87.50 
4627  25.00 
4628  25.00 
4666  1.95 
4005013 49.00 
4602508 
E1MAC £59.50 
460250BM 

75.00 
4CX250K 
El MAC 95.00 
4CX3504 95.00 
460350F 79.50 
4601500B 

398.50 
4007  2.25 
4077  2.25 
4JC64  2.93 
4J52  75.00 
11(76  1.50 
401504 33.00 
54/1020  9.50 
54152M  9.00 
54163K 10.00 
54170K  5.25 
54-206K 10.00 
54-180M  9.00 
44M8  4.15 
54M8  2.13 
54N8  1.20 
54R4  2.00 
5AU4  1.50 
5B 110M 10.00 
513-254M 14.30 
5B-255M 19.50 
5E1255M 19.50 
513/256M  9.00 
5B-257M  9.00 
58-258M 14.50 
5C22  125.00 
594GB  14.50 
59407  3.30 
574  5.93 
5U40  2.95 
5U1GB  3.50 
5740  1.23 
57307  1.95 
52407  0.85 
6/3013  0.70 
64/203K  9.00 
647  4.95 
6480  1.30 
6467  2.00 
64044  2.30 
64G5  1.50 
6407  1.93 
64H6  2.50 
6414  2.00 
64J7  2.00 
64155  1.50 

64K6  2.50 
6415  0.60 
64M4  3.23 
64M5  6.00 
64M6  1.50 
64N5  2.65 
64N84  2.135 
6405  2.15 
6408  0.85 
6495  6.95 
6498  3.95 
6465  1.50 
64S6  2.50 
64S7G  4.50 
6476  0.75 
6478  1.75 
64U1  2.00 
64U6  0.95 
6476  0.75 
64W84  2.50 
64Z8  5.95 
6B7  2.80 
6B8G  1.50 
6846  0.95 
6847  4.50 
61348A  3.50 
6BC8  1.00 
68E8  0.72 
68060  3.00 
6E016  1.93 
68118  1.50 
6BJ6  1.20 
6BK4  4.00 
6BK74  1.95 
6818  1.15 
66M8  0.58 
6E1N4  1.65 
6BN6  1.63 
6BN7  4.50 
6BN8  3.95 
61305  0.75 
6/3074 0.72 
6BL7GTA 3.95 
6818  1.13 
61395  0.70 
6897  4.95 
6898  2.15 
613984  2.13 
6BS7  5.50 
60W4  1.50 
6BW6  5.35 
6BW7  1.50 
6BW8  4.00 
6BX6  0.48 
613X7G7  3.50 
613Z6 2.50 
6E327  2.95 
664  1.10 
665  1.95 
666  2.50 
6C8G  1.50 
6611  2.50 
6618  2.50 
6644 4.95 
6647  3.50 
66135  3.95 
6686  1.95 
660604 4.50 
6CF6  1.50 
6607  2.25 
6CH6  6.93 
6CL3  3.95 
6CL6  3.25 
6CL84  2.00 
6CM5  1.60 
6CM7  2.95 
6606  0.75 
6CS7  0.95 
6CW4  6.50 
6675  1.00 
6677  2.93 
606  2.50 
6066  2.93 
6DJ8  0.95 
60K6  1.15 
6005  5.93 
60068  2.50 
6DW4  2.15 
6E41  4.95 
6E47  2.50 
6E48  2.50 
6EB8  1.75 
6EM5  2.50 
6EM7  2.50 
6EU7  31.95 
6EU8  1.75 
6EV7  2.95 
6EW7  4.50 
6EW6  1.50 
501  2.00 
6F5  4.95 
6F7  5.50 
6F6G  2.00 
6F12  1.50 
6F13  3.00 
6F14  1.00 
6F17  2.75 
6E21  2.50 
6F23  0.60 
6F24  1.23 
6E25  1.25 
6E28  1.25' 
6F32  1.25 
6F33  17.00 I 24Z74  1.95 
6F118  12.30 I 2134A  4.30 
6080  5.50  2846  1.50 
60H84  0.501  213E6  1.95 

ff2asi 
60K5  1.50 
60K6  1.95 
60M6  0.95 
6007  2.15 
6077  2.50 
6GW8  0.110 
6H1  9.50 
6H3N  1.10 
6H6  1.95 
6H6GT  1.95 
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YESTERDAY AND THE DAY BEFORE 
Jlust 56 years ago H J Barton Chapple, one of the foremost technical authors 
of the period, produced a book in 
association with Sydney Moseley called 
Television Today and Tomorrow. It ran to 
five editions and became the standard 
work for the amateur television con-
structor. This article takes a retrospec-
tive look at early television, revealing 
some little known facts in relation to the 
part played by radio amateurs during 
those pioneering days. 
Prior to 1926 there were a number of 

contenders in the television race. Jen-
kins, Belin, Baird, Mihaly, and Campbell 
Swinton were all very active, but Baird 
clearly emerged as the winner, the first 
person in the world to demonstrate true 
television. Campbell Swinton, who was 
2HK (no G prefix until 1928) and the first 
President of the  RSGB, accurately 
predicted in 1908 the form that high 
definition television would ultimately 
take, but he could not carry out a 
demonstration or produce a working 
arrangement. 

The Hastings experiments 
John Logie Baird commenced his work 

at Hastings in 1923, and in January of the 
following year he demonstrated to the 
press simple television pictures consis-
ting of silhouettes. Although he worked 
alone in the sense that no staff were 
employed, he did receive enthusiastic 
assistance from several radio amateurs 
living in the locality. 
A photograph taken at Hastings early 

in 1924 shows Baird flanked by two of his 
voluntary helpers. One is identified as 

William Le Queux, described as a well-
known author. What is not revealed is 
that he was (G)2AZ of St Leonards, 
President  of  the  Wireless  and 
Experimental Association. The other 
person is Claude Frowd (G)2FS of 
Hastings. Victor Mills, who had a radio 
shop in the town and later became 
G5QM, played a significant role in the 
successful demonstration to the press. 
Norman Blackburne (G)2AX assisted on 
the radio side, while Norman Loxdale, 
too young to have a licence but a radio 
amateur nevertheless, produced the 
early scanning discs. 

Ray Herbert G2KU 
takes us back half a 
century to TV's 
pioneering days 

These people were fascinated by the 
activities of a kindred spirit who was 
endeavouring to 'see by wireless', and 
they were pleased to be associated with 
the venture. Baird reciprocated by giving 
his first ever lecture to the Hastings 
Radio Society on 28th April 1924. 
In the later part of 1924 Baird moved to 

a new laboratory in Frith Street, Soho, 
having received some financial backing 
from a certain Wilfred Lytton Day, well 
known to radio amateurs as Will Day of 
19 Lisle Street, a purveyor of ebonite 
panels,  cat's whiskers and  Dayzite 
crystals. 

Example of a 30-line kit set and mirror drum receiver c1932 

Transatlantic television 
After the historic demonstrations to 

members of the Royal Institution in 
January 1926, Baird found larger pre-
mises at Motograph House and decided 
to engage his first assistant, Ben Clapp 
(G)2KZ, who became Chief Engineer. 
The world's first transatlantic television 
transmissions  were  made  on 
45 metres from his station in Coulsdon, 
Surrey, during February 1928, the 30-line 
pictures being received in New York at 
the home of Robert Hart W2CVJ. 
Having travelled to the United States 

to set up the television equipment, 
leaving his station in the hands of other 
operators, Ben Clapp returned on the SS 
Berengaria and successfully received 
pictures in mid-Atlantic. The transmis-
sions from G2KZ were heard by two radio 
amateurs, W2BUO and W2EB, in the 
Jamaica district of New York, and they 
were able to record the vision signals on 
a 78rpm gramophone disc. This was not 
the first video recording, however, as 
John Baird had already produced a video 
disc (Phonovision) in September 1927. In 
addition to the transatlantic television 
transmissions  in  1928,  colour  and 
stereoscopic  pictures were demon-
strated during August of that year. 
It is sometimes said that Baird tended 

to arrange demonstrations at every 
possible opportunity. This may be so, and 
is easily explained. At that time such 
supportive organisations as the National 
Research and Development Corporation 
did not exist, neither were there any 
grants from the Government. No help 
whatsoever came from public sources 
and only by giving demonstrations could 
he capture the interest of potential 
investors. 

Experimental transmissions 
The first experimental transmissions, 

relegated by an unhelpful authority to 
the inconvenient time of midnight to 
1.00am, were financed entirely by the 
Baird Company, who had to meet the 
heavy cost of designing, building and 
operating their own studios and equip-
ment. These programmes during 1928/9 
from G2TV, situated on the roof of 133 
Long Acre, London, consisted mainly of 
items presented by the engineering and 
office staff who formed themselves into a 
concert  party.  Connie  King,  the 
telephone switchboard operator, sang 
accompanied at the piano by a 17 year old 
engineer,  Philip  Hobson.  Another 
engineer, AF Birch, acted as the announ-
cer and raconteur. 
The BBC could not be persuaded to 

allow any time at all for television 
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purposes, so Baird, not a person to be 
easily deflected from a mission, came to 
an arrangement with the German Post 
Office to transmit television from the 
Witzleben station after normal prog-
ramme hours. A team of engineers left 
for Berlin early in 1929 with 30-line 
equipment,  and  subsequently these 
continental transmissions were received 
very well in the UK. 

Unretouched photograph taken from a disc 
receiver in 1929 

It is not without significance that 
within a few months the BBC shifted its 
position, but only slightly, making a 
paltry offer to the Baird Company for 
three 15 minute transmissions each 
week. Following justifiable protests this 
was later increased to five broadcasts 
each of half hour duration, and the first of 
these, with due ceremony, appeared on 
30th September 1929. 
Had it not been for Baird persistently 

prodding the authorities, the British 
television service could have been put 
back many years, and radar, so depen-
dent on this type of technology, would 
probably not have been perfected in time 
for World War II. 

The 30-line service 
Initially only vision signals could be 

radiated from the Baird studios via 2L0 
due to the unavailability of an extra 
transmitter for the accompanying sound. 
This situation continued until the Brook-
mans Parkstation commenced operation 
on 31st March 1930. 
A few receivers were produced for 

demonstration purposes in 1929, but it 
was not until 1930 that the well known 'tin 
box' Televisor became generally avail-
able. Commercially produced equip-
ment tended to be quite expensive, and 
90% of the sets were home constructed, 
often from kits of parts. A Nipkow disc 
(patented just over 100 years ago), motor 
and beehive neon lamp enabled a 
reasonable picture to be obtained in 
conjunction with a standard broadcast 
receiver. Pictures were small, barely the 
size of a credit card, but a lens could be 
used to give some enlargement. They 
were also very dim, which necessitated 
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viewing them in almost total darkness. 
The mirror drum receiver arrived in 

1932, satisfying the quest for bigger and 
brighter pictures, but even in kit form 
prices were high. A 100 watt filament 
lamp acted as a light source and the 
beam could be modulated by means of a 
Kerr cell. This arrangement provided a 
black and white picture on a 20 x 10cm 
frosted glass screen. 

Good technical back-up 
The enthusiasts who were building 

their own television sets were fortunate 
in having first class back-up in the form 
of technical  information  in various 
journals and a wide selection of special-
ised components, but the short transmis-
sion periods, generally less than 30 
minutes, caused much frustration to 
these constructors, who barely had time 
to make the simplest circuit alterations 
before the programme finished. No test 
pattern generators were around in those 
days,  although  78rpm  gramophone 
records containing vision signals could 
be purchased. However, the picture 
quality left much to be desired. 
After the completion of Broadcasting 

House in 1932 the BBC decided to take 
over the responsibility for providing a 
television service. The inherent limita-
tions of a low definition system coupled 
with the immobility of the flying spot 
cameras did not prevent the producers 
from providing a wide variety of program-
mes, which included pantomimes at 
Christmas, singers, jugglers, instrum-
entalists, lessons on golf, and a dancing 
troupe, the Paramount Astoria Girls. 
Although not part of the BBC 30-line 

service, mention should be made of 
special events organised by the Baird 
Company to emphasise the scope of 
existing techniques. There were large-
screen demonstrations at the London 

Baird engineers watching the first combined 
vision and sound transmission (31.3.1930) 

Coliseum in 1930 and the Derby was 
televised from Epsom in 1931 and 1932. 
Also  in  1932  the  first  television-
telephone link took place in Paris 
between the Le Matin newspaper and 
the  Galeries  Lafayette,  where  the 
participants could see as well as hear 
each other. 
The BBC terminated their contract 

with Baird in March 1934, but the 30-line 
programmes  continued,  although 
reduced to two half-hour periods a 
week, until 11th September 1935, when 
this pioneering service finally came 
off the air. 

William le Queux, J L Baird and Claude Frovod with the original receiving disc at the Queen's Arcade 
in Hastings (1924) 



The importance of the Baird 30-line era 
should not be underrated. It represented 
the world's first public television service 
with some 5000 receivers in use, compar-
ing very favourably with a total of 7000 
sets operating in 1947. The programmes 
transmitted on 261 metres were receiv-
able throughout the UK and even on the 
Continent. Reports were received reg-
ularly from viewers in France, Holland, 
Denmark,  Yugoslavia,  Italy, Spanish 
Morocco, Germany and Madeira. 

High definition 
Higher definition required wider side-

bands, and this entailed a move to 
wavelengths below 10 metres. The Baird 
Company had a transmitter operating 
from Long Acre on 6.1 metres by April 
1932, and the BBC were also active on the 
ultra short waves. 
Initially there was no official guidance 

relating to a standard for higher defini-
tion, and this resulted in a hotch-potch of 
schemes operating on 50, 60, 90, 120 and 
240 lines. Various other commercial 
organisations entered the field — Mar-
coni, Scophony, EMI and also Cossor, 
who were experimenting with a velocity 
modulated system. Eventually only two 
companies were left to battle for the BBC 
contract, Marconi-EMI and Baird Tele-
vision. 
Both contestants were in no doubt as 

to the crucial importance of producing 
an electronic camera, and this proved to 
be the deciding factor between the rival 
systems. 
Marconi-EMI worked in considerable 

secrecy on their Iconoscope, giving 

The amateur transmitter used for the first transatlantic television transmission in 1928. J L Baird 
(sitting) and Ben Clapp G2KZ 

nothing away and providing very few 
demonstrations. The Baird Company, 
however,  adopted  the  practical 
approach by leasing 60,000 square feet of 
space at the base of the Crystal Palace 
South Tower, equipping four studios and 
building vision and sound transmitters. 
Many programmes were transmitted 
during the next three years to a private 
demonstration theatre in Wardour Street 
from the aerials situated 680 feet above 
sea level on top of the South Tower. At 
first a definition of 180 lines was chosen, 
using a flying spot scanner consisting of 
a high intensity arc lamp and a scanning 
disc revolving at 3000rpm in a vacuum. 
The Baird telecine equipment had 

already proved  its worth  providing 
excellent results from films, and in an 
attempt to improve the picture quality of 
live performances the Intermediate Film 
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Image Being Sent to Liner Is Re-  lnd 

corded on Phonograph Disc With ,gwdrelevi 

Extra Parts Costing $15. 

A record of the photograph of Miss 
Dora Selvy, sent by television from 
the 'Baird Laboratory In London to 
the steamship Berengaria In mid-
ocean on March 6. was picked up by 
two amateur radio operators in Ja-
maica. Queens. during the transmis-
sion. It was learned last night at the 
horns of Boyd Phelps, operator of 
radii:, station 2 EM at 8,503 167th 
Street, Jarcralca. 
The plitture of Mho Sorry Wliks 

corded on an ordinary phonograph 
disc by Phelps and Werner H. Ohm. 
operator of radio station 2 BOO, 1.4 
Brooklyn Avenue, Jamaica, with the 

aid of an ordinary receiving set, to 
which parts worth approximately 515 
were added for the test. Boyd said 
he will mailing a copy of the photo-
graph to the Baird Laboratories to 
prove his claim that he picked up 
the picture In transmission. 
Phelps and. Olpe had been on the 
lookout for signals, but until the 
night of March 6 they had been un-
successfdl. When Boyd detected the 
signals be sent for Olpe and for a 
professional piano tuner. 
In a written etatement given out 
last night Phelps saki the picture 
was "heard" about 9 P. M., and the 
trans mission lasted more than an 
houce 
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System had been developed. This inge-
nious device enabled studio scenes to 
be shot using a 17.5mm cine camera. The 
film passed immediately to processing 
tanks for developing and fixing, which 
took about 30 seconds, and was then 
scanned still wet by the telecine equip-
ment. Due to the time lag the sound had 
to be recorded as well. 
Although heavy and cumbersome in its 

studio form, it is interesting to note that 
in 1939 further development enabled a 
miniature version to be produced cap-
able of being used in an aircraft to 
transmit television  pictures to the 
ground (see FI&EVV, February 1985). 
With the approaching high definition 

service from Alexandra Palace the Baird 
Company changed to 240 lines, and an 
electronic  camera,  the  Farnsworth 
image dissector, came into use. Unfortu-
nately the technical difficulties proved 
considerable and it failed to provide 
acceptable pictures. 

High definition service 
The Selsdon Committee had recom-

mended a trial period using both the 
Baird 240-line standard and the Marconi-
EMI system of 405 lines, interlaced. This 
involved the viewers having to switch 
over their timebase controls on alternate 
weeks. After six months operation on 
this basis it became clear that the 
arrangement gave rise to considerable 
problems and a decision was reached to 
continue with the Marconi-EMI standard 
exclusively. For the Baird Company this 
represented a bitter disappointment, 
and although they were the losers a great 
deal of credit is due to them for their 
pioneering achievements over more 
than a decade. 
John Baird continued experimenting 

from his home in Sydenham and demons-
trated 600-line colour television  in 
December 1940. Finally, in 1944, dispell-
ing the myth that his activities were 
limited to mechanical devices, Baird 
launched another first, the all-electronic 
stereoscopic 600-line colour receiver, 
which employed his Telechrome multi-
electron gun tube.  itrilw  
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33.  2 - and cm  ICI by lariat 
34. 10 - 1 metre ads celes-ceded comma wire 
39.  1 - lere end lai n Well sow kit 
41.  8 - roar mita t0. a.s ST 
45.  1 -24 lea an mita a.s leelleed (s1.) 
a  2 - iff mad reed switch Men 
49.  10 -  awe - ode good rad faits 
50.  2 - 12V OC sr 24V AC, 3 CO nem 
51.  1 - 17V 2 CO einion shy on mane 
52.  1- 125 4 CO nelieb n fley 
63.  2 - men soma nap 3 x ad clawed (s.ki 
61.  10 - ars el 32 ail and IC sods (total 320 eMen) 
66.  l-h4$ e a. us a.2lep 
56.  1 - erineen vinolortot with Snit Is data jam end 
M.  s- Mite de 4t 5/1r irate aria 
81.  4 - Write ea  vith & M owe Ms 
03.  1 - talled Mester tri m module 
04.  10 - awned irado  anis 
26.  5. Mena lesteedb, mear 
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112 1 - dim ped 200 oats mho 
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U. 1- 10 dat switch pod Mr sada, etc. 
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232. 2 - 171/ a mide smell aitk * VW 
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243. 2 - spars r x 4" 18 de 5 oat mea Mr faleredile 
244. 1 - owe mos wid pram = sod, w ad doe 1 rpm 

14615: 1: 13A asit red",:del M oat ,ate  hid leer far dre Weler 
Mt 2 - maw invokers, 9V 4A sesidny Me pitmen  ek  So 115V 
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MULLARD UNILEX AMPLIFIERS 
West. probably the erdy firm in the country with these now In 
stock. Although onieldor watts per channel. these give 
reproduction. We now offer the 4 dullard modules - u. 
power unit dP9602) Pre amp module (EP9001)and two amplifier 
modules (En000) ell for £6.00p1us Er?opuosatigiFor prices of 
modules bought separately see TWO 

CAR STARTER/CHARGER KIT 
Flat Batteryl Don't wony you wiN start yo ur CM in • few minutes 
with this unit - 250 watt transformer 20 amp rectifiers, case ended 
parts with date £16.50 or without cue £15.00 post paid. 

VENNER TIME SWITCH 
Mains operated with 20 amp switch, one 
on and one off per 24 hrs. repeats daily 
automatically correcting for the 
lenallening or shortening day. An 
expensive time switch but you can heve it 
her only £2.95 without case, metal case 
• £2.95. adaptor kit to convert this into 
normal 241v. time switch but with the 
added advanced of up to 12 on/offs per 
249re. TNai makes an idea controller for 
the immersion dater. Price of adaptor kit 
is £2.30. 

Ezaeakate loot 
leste med 12 age d 

SOUND TO LIGHT UNIT 

Cordate kit of Pent of 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 ins.. attractive two tons motel case end has controls for 
each donna, and. mister an/off. TM suclioit =enif,Ir= it are 

by r sockets end Owes panel mounting fuss 
thyristor protection. A four pin plug and socket facilitate sees of 
connecting lamps. Speed price is £14.95 in kit form. 

12 volt MOTOR BY SMITHS 
Made for use in cars, etc. these are very 
powerful and easily reversible. Size 
31' long by 3" di.. They haw • good 
length of r spindle - 
'1/10 hp 23.45 
1/9 hp £5.75. 1/13 hp 27.50 

25A ELECTRICAL PROGRAMMER 
Lean ko your sleep. Have radio paying and kettle 
boding as you wake - switch on lights to ward 
off intruders - have • warm house to come home 
to. You can do al these end more. By • *nous 
maker with 25 amp on/off switch. A beautiful 
ann ul £2.50 

THE AMSTRAD STEREO TUNER 
This reedy assembled unit is the Ideal tuner for • music centre ore.. 
amplifier, it can also be quickly made into a personal stereo radio - 
easy to cany about and which will give you superb reception. 
Other uses are a "get you to steep redo", you could even take it 
with you to use in the dine when the rest of the family went to 
view programmes in which you are not interested. You can listen to 
some music instead. 
Some of the features are: long wave bend 116- 1 70101z, medium 
wave bend 525- 16501012, FM bend 87- 106 MHz, mono, stereo 
& AFC swhchable. fuNy assernbied and hay aligned. Full wiring up 
data showing you how to connect to amplifier or headphones and 
details of suitable FM aerial (note ferrite rod eerie is included for 
medium and long wove bands). AN made up on very compact 
board. 
Offered at a fraction of its cost  only £4.611 

 GOODS ARE ON APPROVAL   
these notes vs often hastily written and technical information 
sheets ere seldom available about the items we have to 
describe, also advertisements sometimes go to press without 
of, hewing a chinos to correct any mistakes, however, 
everything we sell is supplied on the understanding that if it is 
not suable for your project you may return It within 7 days for 
credit. If there wee a definite error of description in our copy 
then we will pay postage. If not, then you pay the postage. 
Note this offer applies to kits, but only If mearthic  is OM 
started. 

FANS & BLO WERS 
Woods extractors 
5"t5 +21 26 poet:6-26+ 21.50post 
4" s4 Muffin equipment cooling fen 1 15V £2.00 
4•14 4" Muffin equipment cooling fen 230/240V £5.95 
IS• Mannar extractor £5.50 
9' Extractor or blower 1 15V supplied with 230 to 1 15V adaptor 
£41.50.-C2 poet. 
Al above wee. computers but guaranteed 12 months. 
10'a r Tangential Blower. New. Very quiet - supplied with 230 to 
1 15V adaptor on use two hi series to give long blow £2.00 + 
£1.50 post or £4.00 + £2 00 poet for two. 

IONISER KIT 
Refresh your home, office, shop, work room, etc. with a 
negative ION ponerstor. Makes you feel better and wort 
flefflw - • nomad* maw operated kit. a m Included. 
£11.95 plini £2.00 poet. 

TELEPHONE BITS 
Molter socket thee surge weetor - ringing condenser etc) and 
tags 13.T. plug  £3.96 
Extension socket  £2.96 
Dual adaptors 12 from one socked  £3.96 
Cord terminating witheT. plug 3 metres  £2.146 
Kit for converting old entry terminal box to new 21.1. molter socket, 
cements with 4 core cable, cable clipe and 2 BT extension 
sockets  £11. 50 

MINI MONO AMP on p.e.b. elm 4- sr Mal 
Fitted volume control end a hale for a tons con-
trol should you require It. The amplifier 
hes three transistors and we estim-
ate the output to be 3W rms. 
More technical data web. included 
with the amp. Brand new. 
perfect condition, offered at the very 
low pine of C1.1 5 each, or 13 lot 212.00 

J & N BULL ELECTRICAL 
128 PORTLAND ROAD, HOVE, 
BRIGHTON, SUSSEX BN3 5ILL Dept En 

MAR. ORDER TERMS: Cash, P.O. or cheque with order. 
Orders under £20 add El service charge. Monthly account 
orders accepted from schools and public companies. Access 
B/Card orders accepted. Brighton 0273 734648. Bulk 

orders: write for quote. 

OVER 400 GIFTS 
YOU CAN CHOOSE FROM 

There is s total of ow 400 peeks is at Bakes dozen rod end pet boo m 
waled to a free gift with loch donn adds jou spend on these pads. A 
deeded hoof time peas end our (east "News Letter" a. t. enclosed with 
tour goods, end km a. eutometially * li n our nal news letters. 

T WO POUNDERS* 
trt -Well mounting thermostat, high pnasion with dram M e d One 

thermometer 
trt -Wind ond awed 8-12v pat for reed contra 
2P4 -24 silt psi with somas do mile for stereo mode for ladled Man 
299 -10614 neat to 115V outtetrandonar with voltage Wp m 
2P7 -Mira key, 16 button minima Me dd, list pree us212 
re -Mains note with gat box end ramble speed selector. Seim motel we 

suitable for Utter speed control 
2P9 -Tow and set mita. Bead, glom fronted and with knobs. Caritrah m Is 

15 rips. kid to pogrom electric Meters 
2910-12 volt 5 era mins transfor m - low volt Waling on somas bobbin 

and my to riferre to war to Mow Wages for haw m od 
2911 -Paver amp modulo Mullaid lbelea EP9000 loots stoma pre-ilea N W' 

lirudeo 51001 is 80216 
2912 -Dia or Toe precision motor - lose Mensal rotor a. is wird* 230, 

mine apnea 1500 rpm 
2914 -Idea Stop hit- when thrown mite piecing w ad 
2P15 
2917 -3 m. pc minute roam drivel motor a. op be.. del to operas miner 

. • 

bell 
3.18 -Ulan/gee dout off yea mains solenoid operated 
2919  switch-rnotor drives Sot more 10 imp chime aw miao midis 

suppled ma* fix mats ametion 
2100-29 mares atoned had, 2 we - ideal moot Bled ad Gala wan 

tools etc. 
2921-10 wee wader. W ad module reference 1173 
2922 -Motor dad mita 20 sea cm or off der pull 
2924 -Dodswork dented 12 ham mad 15.4 2509 with dosta 
2026 -Cru d meltable mins operated 3 digit 
2437-Sash... Swim 6 Mck romd Bohm 12 watt 
2P20 -DM Purrs - dans useful cosies to my mks gated dal 
2929-24 paean Vida mita canticle rated 5A - I aids 
2931 -4 MO M 98 way intercormatiq win op ta strip 
2912 -Hot Wry ors rater - 4} mad surds maintirq 0-1011 - Nd be 

wor d' sed defined abut of history 
2P34 -Solenoid A's VIM maim operated 
2035 -Balmy dad kit corynseng inane transformer, lull ma ratifier ord 

meter, adds for china) he, 12v 
2038-200 R.P.M. Gored Mans Mots 1" stock cate preediel, adds& hod 

eIm  to dal I rotating sera me Maher Is oda, Moms etc 
2042  Water, 60 oats per ft, unused hat sightly stomp Wet mile 

by 6.E.C. Point oar flea be collected by appeared es Int lens) 
2043  tape blower or extractor fin, motor inset st op etapect, 2305 
20413 -Our fonous dal control la complete end with premed case. 
2047 -Joy switch 10 melts as proviausly mad. 
2048 -Tarboro riving wit Moo mans to 50 take end caner heronry 

Ire, 50 hz to 25 ht to giall rcht ringing tont 
2949 -Fire Alarm break glees a . III kW/ cast ass 
2051 -Steno lesedime ompliFet, heia prows 
2054 -2} kw. blow hater Didion of cal or kq effect firs, ea is sheet meta 

atom * Mich hod the elements, the ewer with fen, end tie lees 
hairs rod tits whia give dead:am Sas effect. Collect or addf 3 to 
cow Me 

2055' Mans =tor, extra powerful has 1191' stack at good komth of spends 
2P62 • 1 per Goodnons 15 ohm speakers Is Unita 
2P63 • I 5Kv 20 mA rreins Madonna ro muicenen 
2064 I five bladed fan SW" with mans motor 
2P65- 2 resettable trips 4.54 make 
2P66 - I 21* tangential Ned 115v easily convictible for 230V 
2P67' 1 12v6-12, 2 amp mins transformer 
2E68 • 1 15v-0-15v 2 ors mains transform 
2P69 - 1 250v-0-250v 20 rid 8 6.3v SA mid transfor m 
2P70' 16 U I tape motor two speed and reversible 
2071 - 1 PAPST 240v 5hz motor 
2F72' 11150 Muffin tan 4' 114' approx. 
2P76 1 wax haste( eatrow to 5026 weaker 
2017' 1 instnrnent box with key size 12' x 41S" wild 6' deep 
2062 9,0-9v 2 alt, rains transformer 
2P03 • 25m 75 hoM flat flax Is mins appliances 
2P64 - Modem board with press kayo for telephone afield 
2F85' 20v-0-20v WA Mains transtomw 
2980' Swarm 2411 time switch 20 ens S.H. 
2989' 120 min. One switch with knob. 
2990' 90 nth tone switch with edgewise engraved controller 
2991 - Pool meter size 214" x 2- scaled power ta m 
2P92- Bailey 8 Malty pressure switch 15 p.s.i. 

Valve Pre Amp 
2P89  We can supply the following mains transformer • 21.00 post 
5895 - Valve basis 094 4 for 21.00 
191 00 • Taz strips 3 lengths la 22.00 

£5 POUNDERS* 
I. 12 volt submersible pump complete with • tap which when 

brought over the basin switches on the pump and when pushed 
beck switches off, an deal caravan unit. 

2. Sound to light kit complete in case suitede for up to 750 vane. 
3. Silent sentinel ultra sonic transmitter and receive kit, compete. 
4. 260 watt isolating transformer to make your service bench 

safe, hes voltage ea. traps, also es it hes • 1 15V tapping it can 
be used to asfely operate American or other 115V equipme M 
which is often only insulated to 1 16V. Please add £3 postage 14 
you can't collect as this ie • heavy Its... 

5. 12V slain bell with heavy ir gong. suitsble for outside if 
protected from direct rainfall. Ex GPO but in perfect order and 
gueranteed. 

a. Sensitive voltmeter relay, this consists deer die moving coil 
meter with electronics fm will supply oct. *glover £120 each, 
they are new end nil in maw's boxes. 

7. Box of 25 fluorescent tubes 40 watt daylight or wenn white 
ideal window pelmets, signs. etc. Please collect Cr add £2 
Postage-

8. Box of 25 18 fluorescent tubes w and colours. Mese 
collect or add £2 postage. 

9. 24.5 ft 95-120 watt warm white tubes. Ida plum growing. 
10 Collect or send open cheque to cover caddy 

Equipment cooling fen - minin snail type mans operated. 
Ii. Ping pang baa blower - or for any Job that requires • powerful 

strewn of Or - ex computer. Collect or odd £2I poet. 
12 Uniseiroctor no degrees rotation, 5 poles. 50 ways, 50V coll. 
13 WasNng machine water pump, men motor driven so Mudle 

for many applications. 
14 Control panel caw, conventionel design with hinged front end 

finished metallic aver, easily arranged as lockable Me approx. 
15' x 10'. 5r. wall mounting. 

15 Two kits: matchbox size surveillance trommitter and 2 FM 
receivers. 

This months snip 
Prated units, brand new, complete except for some ICs with 
handbooks and keypads. Only £15.00 • £1.00 post. 
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INSTALL YOUR 
OWN SYSTEM 
AND SAVE ECU RITY 

Control Unit 
CA 1382 

with automatic circuit testing and simple 

• Fully automatic siren re-set. 

• Audible entry exit warning. 

• Alarm Sounded memory. 

• 2 separate loop inputs - 24hr circuits. 

• Built-in electronic siren. 

• Easily installed, full instructions supplied. 

This brand new control panel provides 
effective and reliable control of all types of 
security installations. Using advanced 

electronics, the unit automatically checks the loop circuits every time that it is 
switched on, thereby reducing the possibility of false alarms and incorrect 
operation. Using a simple on/off key switch, it is easily operated by all members 
of the family. Additionally, 24hr personal attack and anti-tamper protection is 

provided irrespective of whether or not the unit is switched on. Housed in a 
strong, attractive steel case, the unit is supplied with full operating instructions 

and 2 keys. Supplied fully built and tested ready for installation. 

Also available in kit form 
with built-in electronics 

£39.95 + VAT 

on/off operation. 

RISCOMP LIMITED 
Dept RE 

51 Poppy Road, 
Princes Risborough, 
BUCKS HP17 9DB 
Tel: (08444t 6326 

wool 

ONLY 

£44.95+ VAT 

Lighting Controller DP 3570 

only 
E13.95 
+ VAT 

This versatile module provides 
timed switching of loads up to 3A 
for preset times between 10 secs 
and 5 reins, the timed period 
being triggered by the opening or 
closing of an external loopy, 
switch The buillen 12V 250mA 
Power supply is available for 
operating external sensors 
Priced only £13 95 - VAT Suitable 
plastic enclosure. 12 85  VAT 

500W Quartz Halogen 
Floodlight FL 500 

only f14.95 + VAT 
Whilst intended for security 
lighting applications, this unit is 
suitable for lighting patios, 
pathways and gardens etc 

Supplied complete with 500 W 
'amp, priced only £149S • VAT 
Protective ghli, Cl 95 • VAT 

MODULES 
ACCESSORIES 

KITS 

HW 1250 Enclosure & fixings 
for CA 1250 

only £9.50 +VAT 
This attractive case isdesigned to 
house the control unit CA 1250. 
together with the appropriate LED 
indicators and key switch 
Supplied with the necessary 
mounting pillars and punched 
front panel, the unit is given a 
professional appearance by an 
adhesive silk screened label 
Sire 200 i 180 • 700mm 

Order by 'phone or mail 
or call at our showroom 
and see 

UNITS ON DEMONSTRATION 
Monday to Friday 9.00 - 5.00 p. m. 
Saturday  9.00 - 1.00 p. m. 
Please add 15 °. VAT and 75p /1.81710 all UK orders 

Export no VAT - postage at cost 

Individual Enclosure SC 5063 

only f2.95 +VAT 
Sortable metal enclosure tor 
housing the ultrasonic module 
type US 5063 Supplied with the 
necessary mounting pillars and 
screws etc 

Control Unit CA 1250 

Price £19.95 + VAT 
-A s tried and tested control unit 
represents the finest value for 
money in control systems. 
Providing the following features 

• Buill•in electronic siren drives 
2 loud speakers 

• Provides exit and entrance 
delays together with fixed 
alarm time 

• Battery back up with trickle 
charge facility 

• Operates with magnetic 
switches. pressure pads, 
ultrasonic or I R units 

• Anti tamper and panic facility 

• Stabilised output voltage 

• 2 operating modes full 
alarm anti tamper and panic 
facility 

• Screw connections for ease of 
installation 

• Separate relay contacts fOr 
external loads 

• Test loop facility 

Infra-red System IR 1470 

vi 
only f25.61 + VAT 
Consisting of separate 
transmitter aid receiver both of 
which are housed in attractive 
moulded cases, the system 
provides an invisible modulated 
beam over distances of up to 509 
operating a relay when the beam 
is broken Intended for use in 
security systems. but also ideal 
for photographic and 
measurement applications 
Sue 80 • 50 • 35inm 

Digital Ultrasonic 
Detector US 5063 

only f13.95 +VAT 
• 3 levels of discrimination 
against false alarms 

• Crystal control for greater 
stability 

• Adtustable range up to 25f1 

• Built-in delays 

• 12V operation 

This advanced module uses 
digital signal processing to 
provide the highest level of 
sensitivity whilst discriminating 
against potential false alar m 
conditions 

Complete 

systems 
from only 

£39.95 
+VAT 

For full information of systems and 
a  s roe  n  r II I r  t it 

THE COMMUNICATIONS 
itgAito  AND ELECTRONICS 

MAGAZINE 
III Regular well-informed columns on various aspects of 
amateur communication 

III Up-to-date news on the latest technology 
• Simple and useful constructional projects, plus clear 
explanations of the theory behind them 

• Delivery to your door by publication date each month 
• Inflation proof— price guaranteed for 12 months 

On sale NOW at your newsagent and at equipment dealers 
RADIO & ELECTRONICS WORLD SUBSCRIPTION ORDER FORM 
To: Subscription Department • Radio & Electronics  PLEASE SUPPLY: (tick box) for 12 issues, all rates Include P & P 

World • 1 Clarendon Road • Croydon • Surrey •  Inland  World-Surface  Europe-Air  World-Air 

CRO 3SJ  Tel:01-7600409  £15.60   0  £17.40   £21.50  0  £28.45  0 

NAME   

ADDRESS   

PAYMENT 
ENCLOSED: 

CREDIT CARD PAYMENT 

Cheques should be made payable to 
Radio & Electronics World. Overseas 
payment by  International  Money 
Order, or credit card. 

E 

 Postcode   Signature   
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 DATA FILE. N  N 

Arelay can best be described as a 
remotely operated 'power switch'. 

This switch may be a mechanical or 
electronic device, and it may be remotely 
operated via an electric current or 
voltage, a magnetic field, or by opto-
electronic means. 
Relays can be used in a large variety of 

practical applications. They can be used 
to control signal paths in electronic 
gadgets and computers, to switch elec-
tric lights and heaters in the home or 
office, or tc control lighting and ignition 
systems in the car, etc. In the next few 
pages we will outline the operating 
principles of the four best known types of 
relay device, and show basic ways of 
using them. 

Relay basics 
The four best known types of relay 

device are the standard electromagnetic 
relay, the reed relay, the so-called 'opto-
coupler' device, and the CMOS bilateral 
switch. The first two of these types are 
electro-mechanical devices, and the 
other two are electronic. 
The basic operating principle of the 

standard electromagnetic relay is illus-
trated in Figure 1. Here a multi-turn coil 
of wire is wound onto an iron core to form 
an electromagnet that can be used to 
move an iron lever or armature, which in 
turn can be used to close or open one or 
more sets of switch contacts. Thus the 
operating coil and the switch contacts 
are electrically fully isolated from one 
another. 
Note that this type of relay comprises 

two essential elements, the relay coil 
and the  relay contacts, and these 
elements must be independently and 
adequately represented in all circuit 
diagrams. The main characteristics of 
the coil are its operating voltage and 
resistance values, and Figure 2 shows 
alternative ways of representing a 12V, 
12OR coil; the symbol shown in Figure 2c 
is the easiest to draw, and carries all the 
vital information. Practical relays may 
have coils designed to operate from a 
mere few volts dc up to the full ac supply 
line voltage, etc. 

Contact arrangements 
There are three possible basic types of 

relay contact arrangement, these being 
normally closed (n.c), normally open 
(n.o) and change-over (c.o), as shown in 
Figure 3. In practice, relays often carry 
more than one set of contacts, but all sets 
are inevitably 'ganged'. 
Thus the term 'single-pole' (sp) means 

that the relay carries only one set of 
contacts, 'double-pole' (dp) means two 
sets of contacts, and 'four-pole' (4p) 
means four sets of contacts. The term 
'dpco' simply means that the relay 
carries two sets of change-over contacts. 
Actual contacts may have electrical 
ratings of up to several hundred volts at 
currents of tens of amps. 

Ray Marston looks at electro-mechanical 
and electronic relay devices and circuits 

Switch contacts 

Fig 1 Basic design of standard electromagnetic relay 

12V 
120R 
relay 
coil 

(a) lb) 

Fig 2 Alternative symbols for representing 12V, 120R relay coils 

normally closed  (nc)  nor mally open (no) 

RLA 

change over (co) 

Fig 3 The three basic types of contact arrangement 

Fig 4 Non-latching relay  Fig 5 Self-latching relay 
switch switch 

Fig 7 OR logic circuit 

Configurations 
Figures 4 to 9 show some useful basic 

electromagnetic relay circuit configura-
tions. In Figure 4 the relay is wired in the 
basic non-latching mode, in which switch 
Si is wired in series with the relay coil 
and its supply line, and the relay closes 
only while Si is closed. 
Figure 5 shows how to modify the 

above circuit to give self-latching opera-
tion. Here n.o relay contacts RLA/1 are 
wired in parallel with activating switch 
Si. Thus RLA is normally off but turns on 

Fig SAND logic circuit 

54 

Fig 8 Simple burgular alarm 

as soon as Si is closed, causing contacts 
RLA/1 to close and lock RLA into the on 
state  even  if Si  is subsequently 
reopened. Once the relay has locked on 
it can be turned off again by briefly 
breaking the supply connection to the 
relay coil. 
Figures 6 and 7show how to use a relay 

in the basic AND and OR logic modes. In 
the AND logic circuit of Figure 6the relay 
turns on only when all series-connected 
switches (Si AND S2 AND S3, etc) are 
closed at the same time. In the OR logic 
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circuit of Figure 7the relay turns on only 
when one or more of the parallel-
connected switches (Si OR S2 OR S3, 
etc) are closed. 
Figure 8 shows how the basic circuits 

of Figures 5 to 7 can be combined to 
make a simple but useful self-latching 
'burglar' alarm that can be activated via 
any one of the contact or micro-switches, 
Si to S3 (any number of activating 
switches can in fact be wired in parallel 
in these positions). The alarm can be 
enabled or turned off via key-switch S4. 
When the alarm is enabled it can be 
turned on by briefly closing any one of 
the Si to S3 switches (which can be 
activated by opening a window or door or 
treading on a mat, etc), at which point the 
relay self-latches via contacts RLA/1 and 
activates the alarm bell via contacts 
R LA/2. 
Finally, Figure 9 shows how to use a 

relay to make a low frequency oscillator 
or lamp flasher. Here circuit operation 
depends on the fact that there is an 
inherent  and  substantial  difference 
between a relay coil's 'pull-in' voltage 
(the value that just makes the contacts 
close) and its 'drop-out' voltage (the 
value at which the contacts reopen). 
Typically, a 12V relay may pull in at about 
10V and drop out at about 5V; thus the 
Figure 9 circuit operates as follows. 
When Si is first closed, Cl charges 

rapidly via closed relay contacts RLA/1 
until the relay coil voltage reaches its 
pull-in value, at which point contacts 
RLA/1 open. At this stage C1 starts to 
discharge into the relay coil and thus 
holds the RLA/1 contacts open until the 
Cl voltage falls to the drop-out value of 
the coil, at which point contacts RLA/1 
close again, causing Cl to recharge as 
the whole timing process starts to 
repeat.  Thus  the  relay  contacts 
repeatedly open and close (oscillate) at a 
rate determined by the C1 and coil-
resistance values and by the relative 
values of coil pull-in and drop-out 
voltages. Note that external circuitry 
(such as lamp LP1) can be activated via 
contacts RLA/2. 

Coil damping 
Relay coils are inherently highly induc-

tive, and thus may generate quite large 
back-emfs if their coil currents are 
suddenly broken; typically, a 12V coil may 
produce a peak back-emf of about 200V! 
These high unwanted voltages can easily 
damage switch contacts or electronic 
devices that are connected to the coil. 
Consequently in many designs it is 
necessary to 'damp' these coil back-emfs 
via protective diodes; Figures 10 to 12 
show some examples of such circuits. 
In Figure 10 the coil damping is 

provided via a single reverse-connected 
diode, D1, which prevents switch-off 
back-emfs from driving the RLA-S1 
junction more than 600mV above the 
positive supply rail value. This form of 

Fig 9 Low-frequency oscillator/flasher 

Fig 11 Two-diode coil damper 

switch 

opposing 
magnetically 
polarised reeds 

Fig 13 Basic structure of reed relay 

rswitch 

Fig 15 Reed relay operated by magnet 

+12V 

OV 

Fig 10 Single-diode coil damper 

Fig 12 Transistor-driven relay with coil damper 

• 
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Fig 14 Reed relay operated by coil 

/ • • , 

S. 

Permanent 
magnet 

Fig 16 Method of using a reed relay/magnet combination 
to give burglar protection to a door or window 

Fig 17 Simple burglar alarm, activated by series connected n c switches 

protection is adequate for most practical 
applications. 
In Figure 11 the damping is provided 

via a pair of protection diodes that 
ensure that the RLA-S1 junction voltage 
cannot swing more than 600mV above the 
positive supply rail or below the zero volt 
rail values. This form of protection is 
adequate for even the most critical 
needs, and is recommended for applica-
tions in which Si is replaced by a 
transistor or other 'solid-state' switch, as 
in the practical example of Figure 12. 
In Figure 12 the transistor is basically 

used to increase the effective 'sensi-
tivity' of the relay coil. If the coil were 
driven directly by the switch, Si would 
have to pass a switching current of 
100mA. By using transistor Tr1 as a 
current amplifier between the switch 
and the relay coil, the Si switching 
current can be reduced to less than 4mA. 

Reed relays 
The second type of electro-mechani-

cal relay is the so-called 'reed' type, 
which consists of a springy pair of 
opposite-polarity magnetic 'reeds' with 
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Fig 18 Basic opto-coupler 'usage circuit 

Control 

On  
Off o0=Vey 

in/Out 

Vert 

V.. 

40 

'Ma  30 
mA 

10 

40  60  80 

mA 
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Fig 20 Basic circuit (top) and equivalent circuit 
(left) of simple CMOS bilateral switch 
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Fig 21 The 40668 quad bilateral sw'tch acts like 4 independent SPST switches 
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Fig 22 Bilateral switch power supply connections for use with (a) digital and (b) analogue In/Out 
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gold or silver-plated contacts sealed into 
a glass tube filled with protective gases, 
as shown in Figure /3. The opposing 
magnetic fields of the reeds normally 
hold the contacts apart so that they act as 
an n.o switch, but these fields can easily 
be effectively cancelled or reversed (so 
that the switch closes) by placing the 
reeds within an externally-generated 
magnetic field. This external magnetic 
field can be derived either from an 
electric coil that surrounds the glass 
tube, as in Figure 14, or by a permanent 
magnet that is placed within a few 

millimetres of the tube, as shown in 
Figure 15. 
Practical reed relays are available in 

both n.o and c.o versions. Normally the 
contacts of a reed relay can handle 
maximum currents of only a few hundred 
milliamps. The device is, however, very 
sensitive  to  externally-generated 
magnetic fields, and consequently has a 
number of distinct advantages over the 
normal electromagnetic relay. The first 
of these is that the coil-driven version 
has a drive current sensitivity that is 
typically ten times greater than that of a 

standard relay; this fact enables coil-
driven reed relays to be built in very 
compact form, and such units are readily 
available in standard 14-pin DIL 'IC' form. 
Note that the coil-driven reed relay can 

be used in all of the basic configurations 
of the standard electromagnetic relay 
shown in Figures 4 to 9, and that the 
actual coil can be given any of the forms 
of damping shown in Figures 10 to 12. 

Remotely activated 
A unique advantage of the reed relay is 

that it can readily be 'remotely activated' 
at a range of several millimetres via an 
external  magnet, which  allows the 
device to be used in a variety of home 
security applications. Figure 16 illus-
trates the basic principle. Here the 
actual reed relay is embedded in the 
frame of a door or window. The activating 
magnet is embedded in a small cut-out in 
the door or window itself, adjacent to the 
reed relay, so that the reed switch is 
normally closed but opens if the door or 
window is opened. Several of these 
switch circuits can be wired in series and 
connected to a self-latching  alarm 
circuit of the Figure 17 type, so that the 
alarm sounds if any door or window is 
opened. 
The simple burglar alarm circuit of 

Figure 17 consumes a quiescent current 
of a mere 1pLA when it is in the 'stand-by' 
mode (Si  closed), with all  series-
connected S2 sensor switches closed. 
When any of the S2 switches open a 'high' 
voltage is applied to the input of the 
4001B CMOS gate, which is wired as an 
inverting buffer and thus drives relay 
RLA on via Tn. As RLA turns on it self-
latches via contacts RLA/2 and activates 
the alarm bell via contacts RLA/1. Note 
that R2-R3-C1 act as a transient-suppres-
sing filter network that protects the 
alarm against false activation via light-
ning strikes, etc. 

Opto-couplers 
The so-called opto-coupler can be 

regarded as a purely electronic type of 
'relay' device. It consists of an infra-red 
light emitting diode (LED) and a similarly 
light-sensitive  photo-transistor,  opti-
cally aligned and housed in a small light-
excluding package, as shown in the 'how 
to use it' diagram of Figure 18. 
If zero current is passed through the 

LED, Tr1 will be in complete darkness 
and will pass zero current, but if 
significant current is passed through the 
LED (via Si and current-limiting resistor 
R1) the photo-transistor will be illumin-
ated and will also pass current (via R2). 
The input (LED) and output (transistor) 
circuits are thus optically coupled but 
are electrically fully isolated. 
The most important parameter of an 

opto-coupler is its coupling efficiency, 
or output-to-input 'current transfer ratio' 
(CTR), and Figure 19 shows three typical 
sets of such output-to-input current 
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Fig 23 Unused sections of the 40668 must be disabled, using any one of the connections shown 

A 

On 

Cont 

Off  L _ 

A 

1Cla 

C —A 

Cant 

C B   

On 

B 

1C1  IC1b 

•  =  B 

IC1b 

A  B  C 

Cont 

A 

= SPST switch 

io) 

A 

C  0 

A B  D 

Fig 24 Implementation of the four basic switching functions via 40668 

values obtained at different values of Tr1 
collector voltage. In practice, CTR may 
be expressed as a simple figure such as 
0.5' or (by multiplying this figure by 100) 
as a percentage figure such as '50%'. 
Practical opto-couplers may use a single 
or a Darlington-connected pair of photo-
transistors, and may typically give CTR 
values in the range 10% to 300%. 

CMOS bilateral switches 
Note that the output (transistor) of the 

opto-coupler 'relay' acts as a unidirec-
tional switch that can pass current in one 
direction (from collector to emitter) only. 

=  SPOT switch 

lb) 

= DPST switch 

-  DPDT 
- switch 

(d) 

In contrast, the so-called CMOS 'bilat-
eral switch' also acts like an electronic 
relay but has an output that can conduct 
current in either direction. Figure 20 
shows (a) the basic circuit and (b) the 
equivalent circuit of the simple bilateral 
switch, which can be regarded as a low 
power  voltage-activated  relay  (or 
remotely operated single-pole elec-
tronic switch) with a near-infinite input 
impedance. 
The 'output' of the Figure 20 circuit 

comprises Tr1 and Tr2, an n-type and 
p-type pair of MOSFETs that are wired in 
inverse parallel (drain-to-source and 

source-to-drain) and have their gates 
driven in anti-phase from the 'control' 
terminal via a pair of inverters. The 
control input takes the form of either a 
logic 0 or logic 1 signal. The Circuit action 
is such that Tr1 and Tr2 are both fully cut 
off and an effective open circuit 'switch' 
thus exists between the 'X' and 'Y' points 
of the circuit when a logic 0 signal is 
applied to the control input terminal, but 
Tr1 and Tr2 are both driven fully on and 
an  effective  'closed  switch'  exists 
between 'X' and 'Y' when a logic 1 control 
input is applied. 
Note in the above circuit that when Tr1 

and Tr2 are saturated signal currents can 
flow in either direction between the 'X' 
and 'Y' terminals, provided the signal 
voltages do not exceed the Vss-to-VDD  
supply voltage limits: each of the 'X' and 
'V points can thus be used as either an 
'in' or 'out' signal terminal. Also note that 
in practice Tr1 and Tr2 exhibit a finite on 
resistance (RoN ). This on resistance was 
as high as 1k5 in early types of CMOS 
bilateral switch IC, but is typically about 
90R in modern types such as the 4066B 
(see Figure 21). 

Common power lines 
The 4066B is a quad bilateral switch: it 

houses four CMOS bilateral switches 
that share common power supply lines 
but are otherwise quite independent. 
This IC can thus be used as four remotely 
activated single-pole single-throw (spst) 
switches. These 'switches' can be used 
to control either digital or analogue 
signals, and Figure 22 shows the power 
supply and 'control' connections that 
should be used in each case. In the 
'digital' case a single-ended power 
supply can be used and Vss  should be 
taken to zero volts, but in the analogue 
case a split power supply is needed and 
Vss  should be taken to the negative 
supply rail. 
When using the 4066B note that all 

unused sections of the IC must be 
disabled, either by taking its control 
terminal to V DD  and wiring one of its 
switch terminals to VDD  or Vss , or by 
taking all three terminals to Vss , as 
shown in Figure 23. 
Finally, to complete this edition of Data 

File, Figure 24 shows how the 4066B can 
be used to implement the four basic 
switching functions of spst, spdt, dpst 
and dpdt. The spdt function (Figure 24b) 
is implemented by wiring an inverter 
stage (a 4001B or 4011B, etc) between the 
IC1a and IC1b control terminals. The 
dpst switch (Figure 24c) is simply two 
spst switches sharing a common control 
terminal, and the dpdt switch (Figure 
24d) is two spdt switches sharing an 
inverter stage in the control line. 

Next month 
In next month's edition of 'The File' 

we'll look at a selection of practical 
relay-output switching circuits. 10001 
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Carbon Film resistors 1/4W 5% E24 series 0.51R to 10M0  1p 
100 off per value- 75p, even hundreds per value totalling 1000  £7.00 
Metal Film resistors 1/4W 10R to 'IMO 5% E12 series- 2p, 1% E24 series  3p 
Mixed metal/carbon film resistors 1/2W E24 series 1R0 to 10M0  11/2 p 
1 watt mixed metal/Carbon Film 5% E12 series 4R7 to 10 Megohms  5p 
Miniature polyester capacitors 250V working for vertical mounting 
.01, .015, .02Z .033, .047, .068-4P. 0.1-5P. 0.15, 0.22, 0.33 & 0.47-6P  6p 

Mylar (polyester) capacitors 100V working E12 series vortical mounting 
1000p to 8200p -3p. 01 to .068- 4p. 0.1 5p. 0.12 & 0.15  6p 

Subminiature ceramic plate capacitors 100V wkg vertical mountings. E12 
series 
2% 1.8 pf to 47 pf -3p. 2% 56 pf to 330 pf - 4p. 10% 390p-4700p  4p 
Disc/plate ceramics E12 series 1P0 to 1000P, E6 Series to 1500P to 47000P  2p 

Polystyrene capacitors 63V working El 2 series long axial wires 
10 pf to 820 pf - 3p. 1000 pf to 10,000 pf - 4p. 12,000 pf  5p 
741 Op Amp- 20p. 555 Timer  22p 
cmos 4001-20p. 4011 - 22p. 4017  40p 

ALUMINIUM ELECTROLYTICS (Afdallolts) 
1/50, 2.2/50, 4.7/50, 10/25, 10/50  5p 
22/16, 22/25, 22J50, 47/16, 47/25, 47/50  6p 
100/16,100/25 7p; 100/50 12p; 100/100  14p 
220/168p; 220/25, 220/50 10p; 470/16, 470/25  11p 
1000/25 25p; 1000/35,2200/25 35p; 4700/25  70p 

Submin, tantalum bead electrolytics (Mfdallolts) 
0.1/35, 0.22/35, 0.47/35, 1.0/35, 3.3/16, 4.7/16  14p 
2.2/35, 4.7/25, 4.7/35, 6.8/16 15p; 10/16,22/6  20p 
33/10, 47/6, 22/16 30p; 47/10 35p; 47/16 60p; 47/35  80p 

DIODES (piv/amps) 
75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA 0A91  6p 
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A Si Ml 5p. 100/1A bridge  25p 
400/1A 1N4004 5p. 1250/1A 13Y127 10p. 30/45mA 0A90 6p. 30/15A 0A47  8p 
Zener diodes E24 series 3V3 to 33V 400 mW- 8p. 1 watt  12p 
LED's 3mm. & 5m.m. Red, Green, Yellow-10p. Grommets 3mm- 11/2p, 5mm  2p 
Red. flashing LED's require 5V supply only  30p 
20mm fuses 100mA to 5A C/blow 5p. A/surge 8p. Holders pc or chassis  5p 
High speed pc drills 0.8, 1.0, 1.3, 1.5, 2.0m -25p. Machines 12V dc  £6.50 
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs  £4.50 
AA/HP7 Nicad rechargeable cells 80p each. Universal charger unit  £6.50 
Glass reed switches wih single pole make contacts-8p. Magnets  12p 
All prices are inclusive of VAT. Postage 15p (free over £5). Lists Free. 
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THE CR SUPPLY CO 
127 Chesterfield Rd, 
Sheffield SS ORN 
Return posting 

CONSTRUCTOR SERIES 
SPEAKER KITS 

Based on the famous Kef Reference Series, these three DIY designs 
give the home constructor the opportunity to own an upmarket pair of 

loudspeakers at a very down-to-earth price! 
With a Wilmslow Audio Total Kit it's so easy - no electronic or 

woodworking skill is necessary. Each kit contains all the cabinet 
components (accurately machined from smooth MDF for easy 
assembly), speaker drive units, crossover net-
works, waoding, grill fabric, term-
inals, nuts, bolts etc 

to. 
Model CS 1 is based on the Reference 101, CS3 is equivalent to the 
Ref. 103.2 and CS9 is based on the Reference 105.2 (but in a 
conventionally styled encl.). 

CS 1 £116 pair inc. VAT plus carr/ins £6 
CS3 £138 pair inc. VAT plus carr/ins £1 0 
CS9 £383 pair inc. VAT plus carr/ins £18 

We also offer a kit (less cabinet) for Elector P1301 
DIY Speaker catalogue £1.50 post free (export $6) 

WILMSLOW AUDIO LTD. 
35/39 Church Street, Wilmslow, Cheshire SK9 1AS 

Tel: 0625 529599 
Call and see us for a great deal on HiFi. (Closed all day Mondays.) 

Lightning service on telephoned credit card orders! 

• 1'  •-ri A 
Professional Soldering Equipment at Special Mail-Order Prices. 

EC50 Mains Electronic Iron.  proportional electronic temperature 
E31.64  control inside the handle. Adjustable 

LITIOOLO  280° to 400°C. Burn-proof 3-wire 
mains lead. Fitted 3.2mm Long-Life 

Features spike-free, solid state  bit. 1.6, 2.4 and 4.7mm available. 240v a.c. 

SK18 Soldering Kit. £16.36  &raft .  • 
Build or repair any electronic project. 
LC18 240v 18w iron with 3.2, 2.4, 
and 1.6mm bits. Pack of 18 swg  
flux-cored 60140 solder. Tweezers.  
3 soldering aids. Reel of De-Solder  -...... 
braid. In PVC presentation wallet. 

ADAMIN Miniature Iron £7.08  nylon handle with finger grip. 
Interchangeable bits  1.2, available 
1.6, 2.4, 3.4 and 4.7mm. Fitted with 

Possibly smallest mains iron in the  2.4mm. 240v 12w 112v available). 
world. Ideal for fine work. Slim  Presentation wallet. 

'E Series Lightweight Irons. 12w E7.06  utast) 
High efficiency irons for all  -  istsseta)  
electronic hobby work. Non-roll 
handles with finger guards.  18w £712 
Stainless steel element shafts. Screw- model, 12w, 2.4mm bit. LC 18 Model, 
connected elements. Slip-on bits  18w, 3.2mm bit. 240v Std - 12v 
available from 1.6 to 4.7mm. 1Al2  available. Presentation wallet. 

Soldering Iron  ,  Designed specially for LITESOLD irons. 
Stands 3814 '''fr • .If coo  Heavy, solid-plastic base with non-slip pads. 
£5.66   Won't tip over, holds iron safely. With wiping 
No.5  .1  sponge and location for spare (hot) bits. 

--,...  No 5 stand for EC50 iron No 4 stand 
£5.88  000 0 for ADAMIN miniature Iron No 3 stand 

for LA12 and LC18 Irons. 

Replacement Bits  Pre-tinned face (Long Life). State tip 
For all above irons. Non-stick  size, iron and type. 
designs, machined from special  Copper  L1L 

Inconel  EC50  9̀---- =--=.  £1.64 copper alloy, with  retaining  - 
rings. Two types - Chromium plated  Adamin 12 and 

face (for  LA12  91p  £1.62 with copper  economy and  i  -, 
ease of use) and Iron plated with  LC18  -,--.-  £1.01 £1.79 

BRADEWICK De Solder Braid.  For simple, safe and effective 
de-soldering of all types of joint, 
using a standard soldering iron. o -- , 

)  Handy colour-coded packs of 1.5 
-  metres in 3 widths: Yellow - 1.5mm, 

£1.04 per Reel  Green - 2mm, Blue - 3mm. 

De-Solder Pumps £6.26   
, 4  4 

High Quality version of increasingly 
popular type of tool. Precision made  thumb operation. Automatic solder 
anodised aluminium body, plunger  ejection. Conductive PTFE nozzle - 
guard and high-seal piston. Easy  no static problems. 

Top quality Japanese metric hardened and tempered 
Tool  tools. Swivel-top chrome plated brass handles. 
Sets  Fitted plastic cases. 113 set - 6 miniature 

screwdrivers 0.9 to 3.5mm £3.71 

230275 sseett 52 scor cokses tp otatnannedr spanners  5wrnrmenfcheisi2  4 0 0IP 

//  • •  1.5 to 2.5mm £2.70 
228 set 20 piece combination: 
5 open, 5 skt spanners, 2 crosspoint, 3 hex 

and 3 plain drivers, scriber, handle/holder £6.10 
----,. •___,---- - --- --_, 

Microcutters. £4.82 Light weight hardened and 
precision ground. Flush cutting. Screw joint, return 
spring, cushion-grip handles. Safety wire-retaining clip. 

Soldering Aids.  Set of 3 £4.22 
C- - -1-- )  ...  Scraper/knife, Hook/Probe, 
c.  Brush/Fork. 3 useful double-ended  ) 

aids to soldering(desolderingl .. 
• assembly. In plastic wallet. 

ANIIMill.1-"' ADAMIN Electric Stylus. £16.24 
Writes like a ballpoint in Gold, Silver, Copper or 6 
colours, on card, plastics, leather etc. Personalise 
wallets, bags, albums, books, 

models ... Operates at 4.5v from its own plug) 
transformer - totally safe. Supplied with coloured foils. 

SEND FOR OUR ORDER FORM TODAY 
AND JOIN UP WITH THE PROFESSIONALS '----

Prices include ohs and VAT Send order with Cherwell° Ring or Access Visa sales, or ask or order forms. 

LIGHT SOLDERING DEVELOPMENTS LTD. DEPT. AM 
97-99 GLOUCESTER ROAD, CROYDON CRO 20N. O1 689 0574 
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AN INTRODUCTION TO-

COMMUNICATIONS 
SATELLITES 

by Alan Pickard 

Illrhe intention of this article is to 
provide an insight into the complex 

systems which are involved in satellite 
communications. To many people the 
term satellite is assumed to be a man-
made device which orbits the Earth and 
requires a large dish aerial and sophisti-
cated tracking and control equipment, 
possibly in the form of a large radio 
receiving station such as Goonhilly. 
Recently, however, satellite television 

has been advertised as the latest luxury 
gimmick, along with such items as 
compact disc systems. This has resulted 
in many people associating satellites 
with the still fairly expensive domestic 
dish  aerials  and  receivers  costing 
around £1000. Thus prohibitive costs, 
along with the microwave frequencies 
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INSTRUMENTS 
SENSORS, ETC 

RADIO AND COMPUTER 
EQUIPMENT 

FUEL TANKS, 
ENGINES, 
MCiTb-RS 

VHF AERIAL 
(BEACON) 

Fig 1 Schematic diagram of a basic satellite 

requirement, discourage potential satel-
lite hobbyists ('home satellite users'?). 
As already stated, the subject of 

satellite communications is very wide 
ranging. Perhaps we could clarify the 
situation at this stage to enable us to look 
in some detail at a more 'user friendly' 
level. 
Firstly, not all satellites operate via 

radio frequencies in the GHz range 
(thousands of MHz). UHF (hundreds of 
MHz) and even VHF (tens of MHz) 
frequencies  are  also  employed. 
Secondly, relatively simple receiver/ 
decoder systems can be purchased for 
around £150 'off the shelf', or even less 
for the dedicated home constructor 
(more details of this later). It follows, 
then, that at UHF or VHF frequencies the 
required aerial does not have to be 
expensive, unlike a microwave dish 
aerial. 
Figure 1 is a simple representation of 

the physical appearance of a satellite 
craft. 

Teiecomm principles 
Before going into details of particular 

satellite systems, it is worth being aware 
that many telecommunications princi-
ples are employed in satellite com-

SOLAR ARRAY 

munications, as well as microelectronics 
systems utilising digital techniques and, 
of course, microprocessors. Figure 2 
provides a block diagram of a satellite's 
electrical and electronic systems and 
subsystems. 

A definition 
The term satellite refers either to a 

body which orbits another body and may 
be considered to be a natural satellite 
(eg the Moon around the Earth, etc), or a 
man-made artefact or artificial satellite 
which is placed in orbit around the Earth. 
Therefore, an object such as a piece of 
meteoric debris can be considered to be 
a satellite orbiting the Earth. A satellite 
must be under the influence of the 
Earth's gravitational force. 
The structure of a satellite system may 

be grouped into the following disci-
plines: 
1. Basic engineering 
2. Science (physics, etc) 
3. Astronomy 
4. Navigation (including geography) 
5. Telecommunications  engineering 
(including microelectronics and mic-
roprocessors) 

6. Mathematics (applied to all of the 
above). 
As we are more interested in the 

information received from a satellite, we 
will consider satellite systems predomi-
nantly from a telecommunications and 
electronics angle. However, it is useful 
to have at least some appreciation of the 
engineering aspects and also the scien-
tific ones. Perhaps more importantly (or 
even essentially), a good understanding 
of some basic astronomical principles 
and navigation methods is required. 
Before looking at the telecommunic-

ations (radio and microelectronics) sys-
tems in detail, we will look at the relevant 
considerations for points 1-4 inclusive, 
as listed above. 

ENGINEERING 
If we are to consider the operation of a 

satellite, then it is useful to select a 
specific one and investigate its opera-
tion in terms of its engineering function 
(how it maintains its orbit, derives its 
power, what its function is). In other 
words, the engineering hardware. 
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Artificial satellites comprise sophisti-
cated and complex engineering and 
communications systems and associated 
subsystems.  The  engineering  task 
involves designing and building a space 
vehicle which will operate in a very 
hostile environment (ie facing the possi-
ble problems  connected with  hard 
vacuum, temperature extremes, remote-
ness from the Earth's surface and 
collision with space debris). The craft 
must also be able to withstand the forces 
applied when being lifted off by rocket or 
shuttle and be able to survive mecha-
nically, electrically and electronically 
after leaving the Earth's surface and 
atmosphere. It must obviously remain 
fully functional and be able to typically 
perform the following functions: (i) 
extend solar panels or sails; (ii) rotate in 
respect of the dish aerial (if required) 
and provide de-spin for same; (iii) follow 
transfer orbit and then maintain final 
orbit (eg geostationary orbit) by opera-
tion of thrust motors as required. 
By definition, an artificial satellite 

does not orbit the Earth naturally but 
uses a combination of many complex 
engineering systems, the existence of 
which are far from obvious. A satellite is 
placed into orbit by the use of a powerful 
high-speed rocket. The function of the 
rocket is not only to get the satellite to 
the required altitude (above the Earth's 
atmosphere), but also to provide a 
suitable initial speed of orbit (orbital 
velocity) which is then maintained. The 
satellite is expected to orbit at a constant 
velocity and altitude until it reaches the 
end of its useful life. 
In other words, the satellite must be 

able to  maintain  a specified orbit 
(altitude, position and velocity) and will 
require correction periodically. It fol-
lows, then, that unless this can be 
achieved totally reliably and indefinitely, 
ie by autonomous control via on-board 
computers, then communication with a 
suitable Earth station is required. This 
link can only be achieved by radio, and 
this is usually done using microwave 
frequencies (3-30GHz). 

SCIENCE 
If we consider a satellite which orbits 

the Earth at a given altitude and speed, 
we can define this phenomenon as 
follows. To maintain an orbit at 100km 
requires a velocity of 7.8.km per second. 
This velocity ensures a state of equilib-
rium of the mass of the satellite in 
respect of the Earth's gravitational force. 
If this speed reduces, the satellite will 
tend to descend and eventually pass 
through the atmosphere. If the speed 
increases, the altitude will increase and 
eventually the craft will leave the Earth's 
orbit. 
Without going into a great deal of 

detail  about  the  engineering  and 
mathematical considerations of placing 
the satellite in its particular orbit, it is 
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Fig 2 Block diagram of electrical and 
electronic subsystems 
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useful to be aware that an orbit is of an 
ellipsoidal nature rather than a circular 
one. This means that it will have a 
maximum and minimum altitude above 
the Earth during each orbit. The lowest 
altitude is known as the perigee and the 
highest one the apogee. The reason for 
the non-circular orbit is that it is more 
difficult to maintain a constant speed in a 
circular orbit due to the variation of the 
Earth's gravitational force, ie at the Poles 
(see Figure 3). 
An example of a satellite orbit is one 

which has an average height of 200km 
and an orbital period of 88 minutes. 
Another example could  be  1500km 
altitude and 116 minutes. Because the 
Earth itself rotates, this means that a 
satellite's orbital plane (see Figure 4 ) 
effectively shifts to the left by a number 
of degrees which depends on the orbital 
period. 
To consider an example, as the Earth 

rotates 360 degrees per 24 hours (15 
degrees per hour) if the orbital period is 
1 hour, then the satellite transit path will 
have effectively shifted by 15 degrees 
(west). Similarly, an orbital period of 1.5 
hours will give a transit shift of 22.5 
degrees, etc. In other words, as the 
rotation of the Earth is anticlockwise 
(viewed from the North Pole), although 
the actual satellite orbit does not change 
with respect to Earth, the effect is as if 
it had moved westward (taking Earth 
rotation as west-east). 
Obviously these factors must be taken 

into account when predicting satellite 
passes (or just appreciating what is 
happening when referring to prediction 
information supplied). 

ASTRONOMY 
The subject of astronomy is vast, 

almost by definition, and we shall only 
consider the system of sun and stars 
where immediately relevant. 

PERIGEE 

APOGEE 

Fig 3 A typical satellite orbit showing 
perigee and apogee points 

Simply, satellites can only be observed 
in the night sky, as they are illuminated 
by the sun in the same way that the moon 
is, providing us with a good 'contrast' 
picture. It is not easy to distinguish a 
satellite from a star, except by its obvious 
steady movement across the sky. 
Satellites can be confused with night-

flying aircraft, although the latter are 
usually recognised by their noise and 
quite brightly flashing lights. A know-
ledge of some of the more well-known 
star formations (and points of the 
compass) will assist 'spotting', along with 
prediction  information  about  the 
particular satellite to be observed. 
Figure 5 shows the limitations of 

satellite observations, and it can be seen 
that the optimum (or only) viewing 
periods are after twilight and before 
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COMMUNICATIONS SATELLITES   
dawn. It can also be seen that from 
position Pa satellite at S with an altitude 
of 6000km is too far away to be observed 
and the altitude will increase as P is 
moved along the Earth's surface in a 
clockwise direction. Careful study of the 
diagram should make this clear. 

NAVIGATION 
Navigation techniques and geographi-

cal aspects will briefly be summed up by 
stating the use of longitude and latitude 
bearings. 
Very simply, longitude has a reference 

'imaginary line' drawn from the North 
Pole to the South Pole which is marked 
as 0 degrees running through the 
Greenwich meridian. Atlasses and maps 
are generally divided into 10 degree 
segments going west from 0 degrees up 
to 180 degrees, and also east up to 180 
degrees. Similarly, latitude is marked as 
a grid system at right angles to longitude 
with reference 0 degrees going in steps 
of 10 degrees from the equator in a north 
or south direction. 
Figure 6 shows a simplified map which 

ORBIT SWINGS 
WESTWARD 

might be used for plotting or drawing 
predicted  satellite  'passes'  from 
information received. An example of 
predicated information which may be 
supplied from a newspaper is: 
London — 18.20-18.24 SW 64 S SE 

This means that the satellite is visible 
from 6.20-6.24pm, rises in the south-west, 
reaches a maximum elevation of 64 
degrees in the south and sets in the 
south-east. The map would of course 
need to be qualified with scale details, 
eg km/latitude. 

TELECOMMS 
We can now consider the satellite in 

terms of its primary function, ie its 
communications facilities (eg television 
broadcasts, telecomms traffic, military, 
weather, spying, etc), and how these are 
achieved technically, ie the electronics 
hardware (and software). 
In simple terms, an artifical satellite 

might be considered in the same way as a 
robot vehicle under the control of a 
microprocessor, but obviously we are 
now dealing in three dimensions instead 

ROTATION 
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Fig 4 Diagram showing relative movement of satellite orbit as Earth rotates 
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Fig 5 Limitations on visability of satellites due to Earth's shadow and satellite altitude 

of only two. 
Whereas a robot vehicle could be 

modelled inexpensively and produced 
as a working micro-controlled system 
employing the usual  hardware and 
software interfacing techniques, a satel-
lite system is rather out of reach of the 
average micro enthusiast or college 
project lab! However, when dealing with 
satellite systems a great deal of practical 
electronics, microelectronics and com-
munications technologies can be used 
and demonstrated which can themselves 
provide a very comprehensive under-
standing of the systems and subsystems 
employed. 
Assuming that we are not in a position 

to pay or persuade NASA or the ESA to 
launch  a  satellite  craft  (costing 
thousands of pounds) complete with 
communications  systems,  we  will 
instead concentrate on the satellites 
currently in orbit which provide inter-
esting radio signals. 
There are currently in excess of 2,500 

satellites in orbit, which can be catego-
rised as follows: 
Communications  (telecomms)  — TV, 
telephone 
Weather — Earth surface pictures 
Military — intelligence for all armed 
forces 
Navigational — naval and commercial 
shipping 
Spying (surveillance) — mainly US and 
USSR 
Before concentrating on one category, 

it is probably useful to pause and 
consider a fundamental operation of a 
satellite's activity. 

Telemetry, tracking and command 
Although many satellites transmit and 

receive radio signals at microwave 
frequencies which require expensive 
dish aerials, other lower frequencies are 
employed at UHF and also VHF. These 
may carry telemetry data relating to the 
status of the craft (eg functional tests, 
fuel  available, solar power, sensor 
information, etc). Other signal informa-
tion concerns tracking (position related 
to longitude and latitude on Earth's 
surface), speed of craft, etc. Control 
signals which effectively override com-
puter controlled orbiting can also be 
effected at these lower frequencies. 
Many satellites use these lower fre-

quency (and inexpensive!) signal sys-
tems for the transmission and reception 
of main information (data), eg weather 
pictures. 
Thus a microwave radio link is usually a 

vital part of any communications satellite 
system. As stated earlier, however, this 
does not mean that all communication 
must be by microwave. 
Microwave radio is suited to long 

distance (space) communication and 
uses minimum transmitting power, as the 
radio signals consist of a very narrow and 
therefore highly directional beam. Thus, 
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 COMMUNICATIONS SATELLITES 
it can be assumed that control of the 
spacecraft is achieved by microwave 
signals, whereas information or traffic 
received by or transmitted from the 
satellite can be in the form of microwave, 
UHF or VHF signals (microwave frequen-
cies are not excluded for the carrying of 
actual traffic or data). 
Now that we have clarified this it will be 

clear that we can receive radio signals 
from a satellite with a suitable VHF or 
UHF receiver and a fairly simple (dipole) 
aerial. Assuming for the moment that we 
have the equipment to receive transmit-
ted signals from a chosen satellite, the 
next requirement is to decode the 
signals  received.  Although  a radio 
receiver demodulates the RF carrier and 
produces an audio frequency output, the 
audio can actually consist of bursts or 
combinations of two frequencies. These 
correspond to logic levels 1 and 0. In 
other words, the demodulated audio 
provides digitally coded information. 
This 'digital' information then requires 

decoding manually, or preferably using a 
suitable computer program. When this is 
achieved the computer can also be used 
to display the decoded information and 
provide hard copy on a printer. The form 
of the data could be a table of results or 
readings from a scientific satellite or a 
weather map from one of the weather 
satellites. 
We have now established the basic 

requirements for a home-based amateur 
satellite receiving station. Briefly, they 
are: a suitable (dipole) aerial; a radio 
receiver (dedicated or wideband); a 
decoder (hardware or software); a micro-
computer (with monitor and printer). 
Note, however, that the aerial will be 
wideband/omni-directional,  so  any 
'tracking' will effectively be done manu-
ally! 

Some suitable systems 
Let us now concentrate on the require-

ments of a system which is suitable for 
home satellite tracking. Fortunately, 
from a home enthusiast's point of view, 
there are a number of non-commercial 
satellites in orbit which enable amateurs 
to make contact inexpensively and 
legally. 
Two systems of particular interest are 

the UoSAT .series (two satellites cur-
rently in orbit), which provide telemetry 
data outputted from various transducers 
and scientific instruments on board, and 
the NOAA series, which provide weather 
map data. There are also a number of 
Soviet satellites, one specifically for use 
by amateurs (allowing transmitting and 
receiving) and also a weather satellite. 

Basic system details 
The UoSAT-1 satellite (also known as 

Oscar 9) is the result of the work of the 
Department of Electronic and Electrical 
Engineering at the University of Surrey 
in Guildford (hence UoSAT). The alterna-
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Fig 6 Form of map suitable for plotting satellite transit paths 
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Fig 7 System block diagram for UoSAT/NOAA receiving station 

tive name OSCAR stands for Orbital 
Satellite  Carrying  Amateur  Radio, 
indicating that one of the functions of the 
spacecraft is to allow amateur radio 
operators to transmit and receive signals 
to each other via space. The altitude of 
UoSAT-1 is 554km, and its (polar) orbit is 
95 minutes. Telemetry information is 
transmitted on 145.825MHz. 
The block diagram in Figure 7 shows 

the equipment required to receive and 
decode signals from UoSAT-1. 
The NOAA weather satellites transmit 

weather  picture  information.  NOAA 
stands for the National Oceanic and 
Atmospheric Administration. They also 
have • another  name,  TIROS,  which 
describes their function — Television 
Infra Red Orbital Satellites. The NOAA 
satellites all have 101 minute polar orbits 
and transmit on 137.5MHz (NOAA-6 and 
NOAA-8) or 137.62MHz (NOAA-7). 
The diagram in Figure 7 also applies 

here, but the receiver and decoder 
modules will be different. 
Hopefully, this article will have suc-

ceeded in answering many questions 
about the concepts of satellite tracking 
and signal receiving, and will have also 
provided a clear overall picture of the 
mechanical  engineering,  scientific, 
astronomical,  navigational  and 
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telecomms systems and their inter-
action. 
I have not attempted to over-simplify 

the subject but have tried to give an 
overall picture to whet the appetite and 
encourage more people to take an 
interest. There are several very good 
books available on satellite communica-
tions which tend to be very detailed and 
mathematical and also very expensive. 
However, for those who wish to explore 
this complex but fascinating subject 
further, details of relevant publications 
are listed in the table. 1=1 

Further reading 
1. Communications Satellite Systems 
byJames Martin. Pub Prentice-Hall Inc, 
1978. £25.55 

2. Observing Earth Satellites 
by Desmond King-Hele. Pub Macmillan, 
1983. £9.95 

3. Manual of Satellite Communications 
by Emmanuel Fthenakis. Pub McGraw-Hill, 
1984. £30.50 

4. Satellites and Space Stations 
by Moira Butterfield. Pub Usborne, 1985. 
£2.50 

5. Introducing Satellite Communications 
by Bleazard. Pub NCC Publications 
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THE MINI-LOOP ANTENNA 
by Richard Marris G2BZQ 

An easy option for those living in high-rise rabbit hutches 
M' Many  excellent  articles  have 

appeared describing DX loops for 
the medium wave spectrum. One of the 
best of these is MW/LW Loop Aerials by 
the late Charles Molloy G8BUS, in the 
publication Out of Thin Air. In agreement 
with the majority of writers, but in more 
detail than most, G8BUS proves quite 
conclusively that the 40 x 40 inch loop is 
the most efficient for MW DX. 

Puffing It off 
I would not attempt to dispute this at 

all. However, living in a small apartment 
already overloaded with equipment, it 
must be said that the introduction of a 
40 x 40 inch loop plus support and base 
would mean that one of us would have to 
go! Consequently the construction of 
such a loop has been put off for several 
years. 
The purchase, for 10p on a country 

market stall, of an old copy of the 
Handbook of Technical Instruction for 
Wireless Telegraphists resulted in many 
happy hours spent reading about old 
shipboard WT equipment of 1920s/1930s 
vintage. 
This included DF equipment and DF 

loops. The amazing thing was how small 
some of these loops were, and, used with 
primitive receivers, they gave remark-
able results over quite long distances. 
This was  in the  era when  ocean 
liners  (not  airliners)  travelled  the 

The circuit diagram 

The polar diagram 

Max 

Null 

Null 

71/2 " 

Max 

globe, and reached their destinations 
with the aid of DF equipment. 
I then recalled how, many years ago, I 

spent some hours in a flying boat 
insecurely parked on the water in a 
hostile area of a war weary world. On top 
of the flying boat was a small MF loop, 
and this, with its accompanying Bendix 
receiver, was used to take navigational 
bearings on MF beacons and stations 
while airborne. Yet during this episode it 
was possible to pick up MF stations while 
on the water. 
It must be admitted that the aim was 

the reception of musical entertainment, 
as DF bearings were not needed: we 
knew only too well where we were 
located! 

The 'loop bug' 
As a result of the above thoughts the 

'loop bug' was triggered off again, and it 
had to be a small loop or nothing. 
A simple experiment was made by 

winding a random number of turns of 
wire around a cardboard shoe box and 
connecting the ends to an old variable 
capacitor. 
A one-turn coupling coil was wound 

over this and connected to the aerial 
input of a MW receiver, and bingo! It 
worked! As this lash-up worked quite 
well, so the 'Mini-Loop' was born. 
The circuit consists of a loop coil (L1) 

brought to resonance at station fre-

f ibragia•• p•roal with 
VC rnount•d at rear 

Constructional diagram of the mini-loop 

quency by a variable capacitor (CV). This 
is coupled via coaxial cable to the 
receiver input. 
From the diagram it will be seen that 

the loop L1 is formed from 17 close-
wound turns of 24swg enamelled copper 
wire on a frame 93/4  x 71/2  inches, with one 
coupling turn (L2) wound over L1. L1 is 
tuned by CV, which is a 2-gang miniature 
variable capacitor. This was obtained 
from Cirkit (type CY2-32172). It has two 
sections of 335pF, which should be wired 
in parallel to give a total of 670pF. There 
is also a 3-gang section of 20pF each plus 
trimmers,  but all  these should be 
ignored. Coupling coil L2 is thin PVC-
covered flex. 
This combination gives a highly direc-

tional tunable loop. Maximum signal 
strength is received off the ends of the 
loop, and the minimum signal, or null, is 
at 90 degrees. 
Construction is relatively simple. All 

that is required is two pieces of wood 
each 13 inches x 1/2 x 1/2 and one piece of 
wooden dowel of 10 inches in length. The 
two pieces of 1/2  x 1/2  should be drilled at 
the exact centre, then bolted together 
and opened up to give the necessary 
dimensions. 

Flush surfaces 
After determining the correct angles at 

the intersection these supports can be 
cut away at the join so that the surfaces 
are flush. When they are reassembled 
they can be mounted on the WEI inch 
dowel, which is also cut away to give a flat 
surface, using Araldite and a 6BA nut and 
bolt. 
Treat the surface with a spirit-based 

wood stain and mount it on a suitable 
base (I used one from an indoor 
television aerial). 
The corner bobbins for the winding 

consist of 4 pieces of 3/8 inch diameter 
dowel, each 1/2  an inch long. These are 
fixed with small panel pins and Araldite. 
The 17 turns of L1 are carefully wound 

around  the  bobbins,  starting  and 
finishing the winding at the top left-hand 
bobbin and taking the two ends through a 
small hole drilled near the end of the 
supporting cross piece. Two coats of 
model makers varnish are then carefully 
painted onto both sides of the winding 
using a small pencil brush. Be careful not 
to disturb the turns. 

Securing 
When the varnish is dry L2 should be 

wound over the centre of L1 with the 
ends terminating at the top right-hand 
bobbin, and the two ends again taken 
through a small hole drilled through the 
cross arm. The single turn of L2 is 
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secured over L1 with a small blob of 
Araldite about every 3 inches. 
A triangular piece of circuit board is 

cut as shown in the diagram. Fibre-glass 
board was used, but alternatives such as 
SRBP would be quite in order providing 
they are not of the copper-clad type. CV 
should be mounted on this board. 
The next job is to solder the two ends of 
1.1 to CV, and to connect the two 335pF 
sections in parallel. 
Ordinary coaxial TV cable is unwieldy 

to use as a connecting lead on such a 
small loop, and the best alternative is 
screened PVC-covered audio cable. This 
has an impedance of around 50 ohms. 
The ends of L2 are soldered to the inner 
and outer of the cable. Fit a coaxial plug 
to the other end. For receivers without a 
coaxial aerial input socket, twin feeder 
could be used instead. 

Using the loop 
Using the loop is quite simple. A 

medium wave station is tuned with CV. 
Rotate the loop for maximum signal 
strength, which comes off the end of the 
loop. In the event of interference from 
another station this can usually be 
eliminated, or greatly reduced, by rotat-
ing the loop slowly. This is particularly 
useful at night, when the MW band is 

loaded with competing stations. 
The prototype loop covers a con-

tinuous frequency range of 521kHz to 
2MHz (ie 575 to 150 metres). It also covers 
the 160 metre amateur band, if the 
receiver covers that band. The results 
are excellent, bearing in mind that the 
loop measures approximately 93/4  x 71/2 
inches against the recommended, and 
usually used, 40 x 40 inch MW loop! 

Performance 
The Mini-Loop is in everyday use at the 

writer's QTH, in conjunction with 1950s 
vintage Pye Export 9-waveband receiver 
which has been restored to its former 
glory, and which gives world-wide recep-
tion with a variety of aerials on the LW, 
MW and 7 SW bands. I am not a DX chaser, 
being really only interested in the design 
and technical nature of electronics, but it 
is worth mentioning that around mid-
night it has been possible to pick up a 
number of east coast American stations 
including WMRE (Boston) on 1510kHz. 
Furthermore, on the 160 metre amateur 
band several CW stations have been 
heard from the USA. The results are 
encouraging and could, no doubt, be 
improved by a reader interested in MW 
DX reception. 
Loop antennas are only satisfactory 

when using a receiver with an external 
aerial socket and not containing an in-
built ferrite rod aerial, which will only 
confuse the results as it is directional in 
its own right. This, in practice, means 
using a communications receiver or one 
of the older type valve domestic receiv-
ers, which if realigned (and re-valved?) 
are particularly useful. Good receiver RF 
amplification is necessary. If this is not 
already in-built then a simple external RF 
amplifier can be purchased or con-
structed. 
It should be possible to build the Mini-

Loop for well under £6. Many construc-
tors may well have the necessary bits 
of wood and wire already. The most 
expensive item is the variable capacitor, 
which is available from Cirkit at £2.22. A 
good variable capacitor irom an old 
transistor radio could be used providing 
it has the correct capacity. 

Compensating value 
If another such capacitor is substituted 

it should be possible to adjust the loop 
to compensate for differences in value. 
For instance, if the loop will not tune up 
to 2MHz you might try removing a turn 
from L1. 
It only remains for me to wish you many 

fun filled hours with the Mini-Loop. El 
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PLUS ALL THE USUAL FEATURES! 
On sale 13 November 

To be sure of your copy, why not take out a subscription? 
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ICO M 
2 NEW Exciting ICOM I 

to give you that mc 
NEW! IC-12E, 

1200MHz FM Handportable. 
ICOM technology is on the move again, continuing to 

explore the Amateur Radio field, as a result ICOM present 
the IC-12E, 23cm. Amateur band, handheld transceiver. 

The IC-12E has a 16 button keypad allowing direct 
access to frequencies, memories and scanning facilities. 
Ten memory channels store operating frequency as well 
as simplex/duplex and duplex offset frequency. A priority 
function allows another frequency such as a repeater or 
calling frequency to be monitored for activity. The 
memory scan function continuously scans all ten 
memories in sequence whilst a programmed scan 
searches between two limits. 

The IC-12E is equipped with a 1750Hz tone 
generator for initial access to a repeater. Frequency 
coverage 1260-1299.9875Mhz with 5 frequency step 
rates. An internal power module provides 1 watt or LOW 
100mw. as standard. This handheld is supplied complete 
with an IC-BP3 nicad battery pack, flexible antenna, A.C. 
wall charger, belt clip, wrist strap, personal earpiece and 
full operating instructions. 

Also available for the IC-12E and other ICOM Hand-
portables are a large range of optional extras including a 
variety of rechargeable nicad power packs, dry cell battery 
pack, desk charger, headset and boom mic, speaker mic, 
leatherette cases and mobile mounting brackets. 

For more information on this handportable and 
other ICOM Amateur Equipment contact your local 
ICOM dealer or Thanet Electronics Limited. 

TELECOM 
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fandportable Transceivers 
ving experience. 

NEW! IC-MICRO TWO, 
Mini-handportable. 

This is the smallest handportable transceiver from 
ICOM. The MICRO-TWO, 2 metre FM measures only 
148 x 61 x 31mm. with BP22 battery pack (not shown here). 
The MICRO-TWO is a hand-size transceiver which will 
equally fit most pockets. 

On the top panel a clear LCD readout gives 
frequency and memory channel nurrkber. Tuning is made 
easy using up/down toggle switches to select 1MHz, 
100kHz or 12.5kHz steps as well as the 10 memory 
channels. Full repeater and reverse duplex operation 
facilities are featured including repeater access tone. 
An automatic power saving function reduces battery power 
consumption when in receive mode. Output power is 1 
watt or 100 milliwatts (low) with the BP22 nicad pack. 

The ICOM MICRO-TWO is the ultimate in 2 metre 
miniature handheld transceivers, yet despite it's small 
size the receiver sensitivity and performance has not 
been compromised. This handy transceiver comes 
complete with the BP22 nicad pack (not shown here), 
A.C. wall charger, helical antenna. Most existing ICOM 
accessories can also be used. 

An optional extra, the BC50 desk charger will 
rapidly charge the BP22 battery in just one hour. Other 
options include the BP23 long-life, low-power and BP24 
medium-life, high-power nicad battery packs. Contact us 
or your local ICOM dealer for more details on this 
exciting new product. 

Actual Size Photograph. 
This shows the non-standard 
low capacity battery pack. 
N.B. Standard battery pack is 
normally the higher capacity 
BP22 as mentioned in text. 
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The excitement of the previous month 
bubbled over into July. There weren't 

as many openings from Arabic countries 
but a deluge of interesting events 
continued to fill the screens of DX-TV 
enthusiasts. Two mystery test patterns 
presented themselves and a dose of 
Band III sporadic-E reception ensured a 
high level of interest. On the other hand, 
tropospheric activity was only marginal, 
with very little to show for the month. 

Arabic mysteries 
Perhaps the best day was 1st July. No 

fewer than four instances of Arabic DX 
came to light. Simon Hamer of New 
Radnor in Powys was startled to find an 
FuBK test card occupying channel E3 
with its identification in Arabic script. 
There were no further clues as to its 
origin. 
Bob Brooks of South Wirral spotted an 

Arabic caption on channel E4 later in the 
day at 1705. Meanwhile, Ray Davies at 
Happisburgh in Norfolk saw an Arabic 
news-reader shortly after 1830 on chan-
nel E3. 
Kevin Jackson of Leeds went one 

better. At 2154BST he resolved a PM5534 
test card on channel E3. The identifica-
tion 'JTV' could be deciphered at the top 
with 'SUWEILEH' in the lower black 
rectangle. It would seem that this was 
Jordan shortly after close-down. 
We can only assume that the other 

Arabic DX noted earlier in the day came 
from the same area. The FuBK test card 
with Arabic identification poses a real 
problem. As far as we know there are only 
two Arabic countries using this pattern, 
namely Tunisia and Iran. In last month's 
Radio &Electronics Worldwe mentioned 
that the channel E4 outlet at Ramada in 
Tunisia  was  operational.  However, 
Simon's reception of the FuBK was on E3 
at 1240GMT, and this would indicate a 
late start to programmes in Iran since 
they are GMT +31/2 hours. We do not even 
know whether a channel E3 transmitter 
exists in Iran. Practically every Arabic TV 
service makes use of the Philips PM5544 
or variations of this pattern. If anyone 
can clear up this mystery, please write in 
with full details. 
It may well be worthwhile giving a brief 

resume of various Arabic transmissions 
in Band 1: Morocco (RTM) uses channel 
E4 with the PM5544 test card; Tunisia 
(RTT) radiates the FuBK on channel E4; 
Egypt broadcasts the 2nd network on 
channels E2 and E4 (both outlets have an 
ERP of less than 1kW); Iran uses E2 with 
the FuBK, which carries a large digital 
clock and 'IRIB' identification, and a line 
of Arabic script is also included; Dubai 
transmits a squared version of the 
PM5544 and uses channel E2; Saudi 
Arabia uses channel E3 (from Dhahran) 
with the PM5544 and 'CHANNEL 3' 
identification. 

DX-TV log for July 
This month  we are featuring an 

impressive log sent in by Mark Dent of 
Leeds. Many countries were noted, 
including Austria (ORF), Italy (RAI), 
Spain  (TVE),  Yugoslavia  (JRT/RTV), 

XV 
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Czechoslovakia (CST), Eire (RTE), Bel-
gium (RTBF and BRT), France (Canal 
Plus), Russia (TSS), Sweden (SR/SVT), 
Portugal (RTP), Rumania (TVR), Nether-
lands (NOS), Hungary (MTV), Poland 
(TVP), West Germany (BR), Norway 
(NRK) and Switzerland (+PTT). The 
Italian private station operated by Radio-
Tele-Uno was also received on channel 
IA. Now that newcomers to TV DX know 
what all the station abbreviations stand 
for, here is a section Mark's log. 
1/7/86: ORF E2a on PM5544 'ORF FS1' at 
1220; RAI IA at 1225 and IB at 1347 on 
programmes; TVE1 E2 on programmes at 
1348; JRT E3 on PM5544 'RTV-1 LJUBL-
JANA' at 1604; CST R1 on Praha castle 
caption at 1629; TVE1 E4 on Toros 
programmes  at  1646.  RTE1-16,1H,40. 
RTE2-IH,43. RTBF1- E8. C+ - L5. 
2/7/86: TSS R2 on UE IT at 0617; SVT E2 on 
PM5534 'TV1 SVERIGE' at 0641; ORF E4 
on 'ORF FS1' PM5544 at 0648; TVE1 E2 on 
programmes at 0651; RAI IA on PM5544 
'RAI 1' at 0655; TVE1 E4 on programmes at 
0704; SVT E3 on programmes at 0704; TSS 
R1 on HOBOCTN at 0714; RTP E3 on low 
frequency tp (black-white-black) at 0932; 
TSS R1 on UEIT with Leningrad ID in 
Cyrillic at 0932; TSS R2 on UEIT with ID 
0167 from Narva Tx at 0932; TVR R2 .on 
TVR caption at 1806; CST R1/2 on 
programmes  at  1845.  RTBF1-E8. 
NED1- E6. 
3/7/86: TVE1 E2/3/4 on programmes at 
0736; RAI IA on PM5544 at 0832; JRT E3 on 
FuBK '-JRT SA-1' from Pisvir 25W relay at 
1302;  MTV  R1  on  PM5544  'MTV-1 
BUDAPEST'. 
4/7/86: TVE1 E2/3/4 on programmes 
at 1445. 
5/7/86: TVE1 E4 on programmes at 1546. 
8/7/86: TVE1 E2/3/4 on programmes at 
0700; RAI IA on teletext at 0951; TDF C+ 
L3 on programmes at 1014; TVE1 E3 on 
teletext from 2 Txs at 1056; RAI IB on 
programmes at 1355; TVP R1 on blank 
dark PM5544 at 1356;  BR-1  E2 on 
programmes and +PTT E2 on FuBK 
+̀PTT SRG1' floating together at 1357; 
MTV R1/2 on multibursttp at 1450; CST R1 
on programmes and R2 on Bratislava 
castle caption at 1459. 
9/7/86: TSS R1/2 on UEIT at 0926; TVE1 E2 
on Esta Noche (prog sched) at 1958; TVE2 
E2 on programmes at 2001. 
10/7/86: RAI IA on teletext at 1012; CST 
R1 on EZO at 1034; TVE1 E3 on teletext 
and on E4 on programmes at 1108; +PTT 
E2 on FuBK '+PTT SRG1' at 1116; TDF C+ 

L3 on programmes at 1122; TVE1 E2 and 
E3 on teletext at 1140; JRT E4 on blank 
carrier,  multiburst,  and  FuBK  'JRT 
ZGRBt at 1152; TVE1 E3 on 'Esto es 
Aragon' caption from La Muela at 1159; 
JRT E3 on FuBK '-JRT SA-1' (Pisvir 25W) 
at 1248; JRT E3 on 'Letnje popnodne' 
caption from TVB1 (Kopaonik) at 1257; 
CST R1/2 on FuBK D̀DK 2'? at 1345; ORF 
E2a/4 on programmes at 1345; CST R1/2 
on Praha castle caption at 1358; RAI I B on 
programmes at 1405;  MTV R1/2 on 
multiburst at 1426; TVE2 E2 on b/w vert 
line tp at 1515; SVT E2/3/4 on PM5534 at 
1552; TSS R2 on clock at 1659; R1 on 
BREM 165 R at 1700; TSS R1 on UEIT and 
CST on EZO floating together at 2313. 
11/7/86: TVE1 E3 on basketball program-
mes at 0020; Radio Tele Uno IA on tp at 
0113; SVT E2/3 x2 on PM5534 at 0644; TVE1 
on E2/3/4 on teletext at 1031; RTP E3 on 
FuBK 'RTP-LISB1' at 1249; TVE1 E4 on 
programmes from TVE Andalucia at 1258. 
12/7/86: TVE1 E2/3 on programmes at 
0602 and on E4 at 0629; TVE2 E2 on GTE at 
1001. 
13/7/86: TVE2 E2 on GTE at 0927; TVE1 
2/3/4 at 0927; TDF C+ L3 on programmes 
at 1122; RAI IA on programmes at 1416. 
14/7/86: TVE1 E2/4 on programmes at 
0843; RTP E3 on RTP caption at 1026; NRK 
E3 on 'HEMNES' PM5534 at 1035; RAI IA 
on programmes at 1707. 
16/7/86: CST R1 on EZO at 1045; RTE1-
113,1H,40. RTE2-43. BRT1-E10,43. BRT2- 46. 
RTBF1- E8. NED1- E4,6,39. C+ - L5,7. 
17/7/86: TSS R1 on UEIT at 0900; RAI IA 
on teletext at 0925; TSS R1 on YT clock at 
0937; TSS R1 on UEIT with ID Leningrad 
in Cyrillic, and R2 on UEIT with UT 14 03 27 
at 1003; NRK E2 on 'STEIGEN' PM5534 at 
1046; SVT E2 x 2 on PM5534 at 1115, on E4 
at 1139; TSS R2 on UEIT at 1157 (CT1 was 
on programmes). 
Our thanks to Mark for supplying 

this month's sporadic-E and tropo-
spheric log. 

Reception reports 
Philip Heaney of Norwich tells us that 

Iceland is using a new clock caption. He 
noted it on channel E4. Basically, the 
clock is on the left-hand side of the 
screen with the identification 'RUV' to 
the right. Philip noted a relatively rare 
signal  on  1st July when  Rumania 
appeared using the FuBK test card with 
the identification SUCURESTI'. 
Bob Brooks (South Wirral) is the latest 

DXer to spot the Finnish YLE FuBK test 
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CATALOGUE 
ONLY 65p 

EQUIPMENT & PROFESSIONAL ADVICE 
Aerial Techniques offer a unique blend of the best equip-
ment and impartial professional advice for Television/FM 

DXing or simply better domestic reception. 
LABGEAR UPCONVERTERS ideal for TV-DXing, used but guaranteed in good 
working order, mains powered, limited stock  £17.95 

FERNSEH-ANTENNA DR1712 Combined Band 1/3 wideband aerial for 1V-DXing, 
covers 47-68MHz and 175-230MHz; 2 elements (Band 1); 9 elements Band 3 gold 

anodised, requires single down lead  £48.70 

SPECIAL OFFER! — ANTIFERENCE XG14 Multi-element 17dB (peak) High Gain 
Wideband UHF aerial, covering channels 21-68  £39.95 

LABGEAR CM7271 UHF Wideband Masthead Pre-amplifier, 15dB Gain; very low 
noise figure of only 1.6d13. High signal handling 200mV  £16.20 

LABGEAR CM7261 Matching Power Supply for above pre-amp  £13.50 

SPECIAL OFFER! — THOMSON TS 2503PI 10" screen Colour Television/Monitor, 
Multi-standard PAUSECAM for Systems B/G/VL VHF-UHF, mains and 12/24v oper-
ation, video/Audio i/p & o/p connections, comes complete with infra-red remote 
control (SAE leaflet)  £295.90 

'NE W BEST OF CO-TV book by John Wood  Elso 
Whether your need is for local or fringe reception, alternative 
channels, TV/FM DXing, or for a distribution system, Aerial 
Techniques is the 'one stop' address for all equipment. 

All prices inclusive of VAT and Carriage.  Delivery 7-10 days. 
ACCESS & VISA Mail and Telephone orders welcome. 

AERIAL TECHNIQUES 
11, Kent Road, Paricstone, 

Poole, Dorset 81112 2EH. Tel: 0202 738232 

BARCLAYCARD 

 00  onni 

Why search for an ordinary job? 
We wish to recruit 

TRAINEE TECHNICIANS 
(Communications Science and Technology Officers) 

to be trained for Telecommunication and 
Electronics support Technicians or Computer 
Software Technicians. 

Applicants must hold, or expect to obtain in 1986, a 
BTEC or SCOTEC Certificate, Diploma or Higher in 
Telecommunications, Electronics or Computer 
Engineering. English Language '0' level is required 
and preference will be given to candidates under 25 
years on 31 December 1986 who hold GCE '0' levels 
in Maths and Physics. We are looking for candidates 
who can demonstrate an interest in both analogue 
and digital communications. 

TOTAL PAY PACKAGE (including Special Pay 
Additions) as a Trainee aged 18 years- £6,088 pa 
rising to £8,642 pa after 3 years. 

For full details and application form please telephone 
or write to the Recruitment Officer at the address 
shown below: 

Yes. 

' y THE RECRUITMENT OFFICE, GCHQ, ROOM ,A; 1108 ala 4LAiTimi.Pitimt,04,y; i(21,,,,-;1;TlENHAm. (LOS GL.52 SA.I 
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PHOTO FILE • PHOTO FILE • PHOTO 

News program from TVE-1, Spain Spanish vertical-bar test pattern from TVE-2 Colour bars received from the TVE-2 outlet at 
Santiago 

Second network 'GTE' colour test card on E2  Spain's first network clock caption received via  Electronic test card on channel IA from Radio-
from TVE  sporadic-E  Tele-Uno, Italy 
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DX-TV RECEPTION REPORTS   
card on channel E2. It came through in 
colour on the 20th even though its 
reception is something of a mystery. 
Both the TV-1 and TV-2 outlets were 
taken out of service a few years ago but 
several  enthusiasts  have  reported 
seeing the YLE test card on this channel 
during the past year. 
Bob has also seen Czechoslovakia 

(CST) using the FuBK with 'DDK 2' 
identification on channel R1 prior to the 
station opening sequence. We under-
stand that this was only aired over the 
second network, but the test card has 
been noted on the 1st network many 
times recently on channel R1. 
Several DXers often scan the FM 

broadcast band on 106MHz during spor-
adic-E openings. Jonathan O'Farrell, of 
Greenford  in Middlesex, heard the 
Southern European Broadcasting Ser-
vice (SEBS) recently from the Naples 
area in Italy. The signal quality was 
excellent with  reception  in stereo. 
Harold Brodribb of St Leonards-on-Sea 
often scans the OIRT FM band during 
sporadic-E activity. 1st July was his best 
day, with no fewer than 59 stations being 
logged. 

Successful sporadic-E 
Kevin Jackson and Mark Dent of Leeds 

have both been very successful with 
sporadic-E.  They  have  noted  the 
Yugoslavian 25W channel E3 relay at 
Pisvir time and time again this season, 
which prompts them to ask whether 
there has been an increase in the ERP. 
The test card is the FuBK with '-JRT SA-1' 
identification. Programmes from the 
Sarajevo studios are radiated from this 
outlet. 
The Radio-Tele-Uno test card on 

channel IA is another frequent visitor to 
the Leeds area. It is a very distinctive and 
eye catching pattern and we have 
included it in this month's 'Photo File'. A 
test card which we can't feature at the 
moment was noted by Kevin on 10th July 
at 1636 on channel E4/IB. It consisted of a 
thin black circle upon a white back-
ground. Two sets of horizontal and 
vertical frequency wedges fanned out 
from the centre. Conditions were active 
towards the south-east at the time and 
Kevin is wondering if the test card, which 
appeared to be hand-drawn, originated 
from another Italian private TV station. 
A particularly notable day at Simon 

Hamer's location in Powys was 8th July. 
Albanian transmissions were resolved 
on channel IC and, during the period of 
high MUF, Russian signals were seen on 
channel R3. Albanian TV (RTS) appeared 
again on the 11th. 
Simon also noted system L signals 

from France at various times in Band Ion 
the new channels L3 and L4. These 
appear to carry Canal Plus programmes. 
The test card usually consists of a pulse 
and bar pattern rather than the Philips 
PM5544. 

Another upmarket TV set 
The UK seems to be awash with 

upmarket television sets apparently 
enabling reception of TV programmes 
from almost everywhere in the world. 
Note the word 'almost'. Eagle-eyed Tony 
Harris of Fareham in Hampshire has 
spotted yet another colour receiver 
which would make a welcome addition to 
any DXer's set-up. Unfortunately the 
price tag will result in one or two slightly 
depleted wallets! At almost £900, Toshiba 
are offering their 'complete entertain-
ment system', known as the 289X4M. The 
brochure makes interesting reading. 
Firstly, the upmarket TV doesn't have 
teletext. Oh well, never mind. The good 
news is that Toshiba's technology allows 
you to tune into the local station no 
matter where you happen to be in the 
world, all within the space of a few 
seconds. Well, that is providing you don't 
happen to live in France. It won't resolve 
system L transmissions. 
The tuning range seems fairly impress-

ive, although the details in the brochure 
are rather sketchy. The lower limit of VHF 
channel E2 might prove a problem if the 
receiver is used in New Zealand. Their 
channel 1 is some 3MHz lower. 
The 289X4M seems to be unjustifiably 

expensive for what it's supposed to do. 
Just how the V66cm flattest, squarest 
screen ensures a picture 'near larger 
than life' we're not too sure. Elephants 
have a nasty habit of looking smaller than 
life on most TV receivers! 
There is also an on-screen display for 

volume, colour and brightness levels s̀o 
you can see what you are doing'. This 
really is a leap forward in technology. It 
certainly beats the old-fashioned system 
where you turn a couple of knobs to get 
the exact settings for sound and colour! 
For those who want more information 
about this wonder in hi-tech, the address 
to write to is: Toshiba (UK) Limited, 
Toshiba House, Frimley Road, Frimley, 
Camberley, Surrey GU16 5JJ. 

Service information 
Netherlands: The FuBK test card, with 
individual transmitter identification, is 
now used by all main outlets prior to the 
start of PM5544 test transmissions. 
However, the old monochrome PM5540 
electronic test card is still used by 
Arnhem. 
There are plans to reduce test trans-

missions on the 2nd network in an effort 
to save energy. Meanwhile, on the 1st 
network the test card will no longer be 
broadcast. Sample pages of teletext will 
be radiated instead! 
Sweden: Next summer sees the total re-
organisation of Swedish TV. The services 
will no longer be known as SR/SVT-1 and 
SR/SVT-2 and both networks will operate 
on a national basis. From 1987, program-
mes originating from the TV studios in 
Stockholm will be broadcast by 'Stock-
holmskanal' (currently SVT-1). Produc-

tions from the ten regional centres will 
be transmitted by 'Rikskanal' (SVT-2). 
Stockholmskanal  will  broadcast 

between 1300 and 2400 (local time) 
Monday-Friday and from 0800 until 2400 
on Saturdays. Programmes on Sundays 
will begin at 0900. News programmes will 
be produced by staff of the existing 
'Aktuellt'. Bulletins will be shorter but 
more frequent. Rikskanal will be on the 
air from 1730 until 2230 Monday-Thursday 
and until 2400 Friday-Sunday. Program-
mes will  generally reflect Swedish 
culture. The news programme, called 
'Rapport', will be at 1930 local time. 
The pM5534 test card has been noted 

from the channel E2 outlet at Horby 
carrying the following text: 'Televerket 
Radio informerar: Du tar nu emot Horby 
pa kanal 2. Uttlandska stationer star ofta. 
Sandaren  lagges ner 30 juni  1986. 
Mottagning mojlig pa annan kanal. Din 
radiohandlare kan ge rad. Behovs mer 
information, ring oss: Televerket Radio, 
tel 90300  
The text, which moved across the test 

card from right to left and repeated itself 
every 35 seconds, translates as: 'Swedish 
Telecom Radio informs: you are receiv-
ing Horby on channel 2. Foreign stations 
often interfere. The transmitter will 
close down on 30th June, 1986. Reception 
possible on other channel. Your radio 
dealer can give advice. If more informa-
tion required, ring us: Televerket Radio, 
phone 90300  '. So, yet another 
Band I transmitter has been taken out of 
service. 
Meanwhile, a new transmitter has 

opened on channel E39 in the southern 
part of Sweden. The outlet radiates 
SR/SVT-1 programmes. 
France: A new identification has been 
noted on a TDF FR-3 PM5544 test card. 
The inscription is 'CEBECO' at the top 
and 'ROMANVILLE' in the lower black 
rectangle. 
West Germany: The channel E5 transmit-
ter at Bonn, operated by Westdeutscher 
Rundfunk, will be on reduced power from 
1stJanuary 1987 until its final close-down 
on 1st January 1988. 
Denmark: A low power relay has been 
brought into service near Kalundborg on 
channel E58 with vertical polarisation. 
The ERP is thought to be no more 
than 100W. 
Plans for commercial TV have been 

approved by Parliament. The service 
(TV-2) will be operated by a newly 
established independent company. TV-2 
should start in 1988 and will be available 
on UHF only. Broadcasts will be on a 
national basis for 80% of the time. The 
remaining 20% will be reserved for 8 
newly established local TV stations. 
TV-2 will be financed by advertising 

plus a small increase in the licence fee. 
Our thanks to GOsta van der Linden 

(Rotterdam) and the Benelux DX Club 
(Netherlands) for supplying this month's 
service information. 
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e HF Broadcast Relay Recivers 
k Now available in 2 — 4 channel, clod 

controlled, diversity configurations fn or 
unattended operation. HF feeds ca  now 
compete with satellites. 

Phase Track Ltd., 
55 Russell Street, 
Reading RG1 7XG 

Tel: 0734 53933 
Telex: 48888 

Liniplex 

REG WARD & CO LTD  South Wests 
1 Western Parade  Largest Amateur 
Axminster Devon EX13 5NY  Radio Dealer 

Official Agents Yaesu, Trio, loom, FDK 
:Complete range stocked: 

:Full demonstration facilities: 
:Mail/Phone orders on all items: 

:Barclaycard, Access, Instant Credit: 

APPROVED 

Ri0 
DEALER 

Ancillary equipment: Adonis, AKD, AOR, Benchor, BNOS, CAP.CO, Datong, 
Diawa, Drae, Hansen, Hinound, JIL, Kempro, Microwave Modules, Mutek, SEM, 

Snare, TAU Toicyo Hypower, Tono, Toyo, Welz, Wood & Douglas 
Aerials by: G Whip, Hygain, Jaybean, Mini Products, Rexco, TET, Tonna 

New complete range Wood & Douglas Kits 
TAU Tuner SPC 3000 

IC O M 
Cables, plugs, sockets, insulators, etc. 

Opening hours: Tues-Sat 9.-5.30 (lunch 1-2)Closed Mondays 

Tel: Axminster (0297) 34918 

PHA OS91  
TRACK 

The Archer Z80 65C 

The prices quoted in my Catalogue are below normal 
trade price — some at only one tenth of manufacturers 
quantity trade. Just send large 24p stamped addressed 
envelope for free copy. (OVERSEAS M O 2 INTERN/ MORAL REPLY COUPONS) 

Millions of components: thousands of different lines 

Rechargeable  Nickel  Cadmium  batteries  (ex  unused 
equipment) 
AA(HP7) 1.25 volt 500 mA  Set of four £2 
ITT Mercury Wetted relay 20-60 VDC Coil. SPCo, 2A 
 79p or 10 for £7 
Clear LED illuminates Red, Green or Yellow depending upon 
polarity/current. Oblong 5 x 21/2mm Face 
 25p or 100 for £23 or 1000 for £200 
5mm Red Flashing LED  25p or 10 for £2.25 
Watch/Calculator/Lighter etc Mercury Batteries Made by 
Ray-O-VAC 10 mixed popular sizes  £1.50, 50 for £5.00 
I N4004 or IN4006 Diodes  300 for £6.50 
KBS005/01/02 3 amp 50 V/100 V/200 V/bridge  rectifiers, 
35p/36p/40p. 10 off £3.20/£3.40/£3.70. 100 off £30/£31/£34 
Plessey SL403 3 Watt amp, From Bankrupt source, hence sold 
as untested  4 for 60p or 10 for £1.20p 
5mm LED, clear, lighting hyperbright (600mcd), red up to 200 
times brighter (gives beam of light)   25p, 100/£20, 1000/£150 
Mullard 5mm LED, 40 red, 30 green, 30 yellow = 100 mixed  £7 
'HARVI' Hardware packs (nuts-bolts-screws-self tappers, etc) 
marked 35p retail, 100 mixed packs foe £11. 
Modern silver/black/aluminium, etc knobs 50 mixed, £6 (sent as 
10 sets of 4 + 5 sets of 2— 15 different type/sizes). 

SEND PAYMENT PLUS 17p SAE 
Postal orders/cash — prompt dispatch. 
Cheques require 9 days from banking to clear. 
Crossed postal orders and cheques — add 20p handling due to 
Bank's increasing 'commission' on business accounts. 

Cheques drawn on Barclay's Bank not accepted. 
Prices you would not believe before inflation! 

BRIAN J REED 
TRADE COMPONENTS, ESTABLISHED 29 YEARS 

161 ST JOHNS HILL, CLAPHAM JUNCTION 
LONDON SW11 1TO. 

Open 11am till 6.30pm Tues to Sat. Telephone 01-223 5016 

The SDS ARCHER — The Z80 based single board 
computer chosen by professionals and OEM users. 
* Top quality board with 4 parallel and 2 serial ports, 
counter-timers, power-fail interrupt, watchdog timer, 
EPROM & battery backed RAM. 

* OPTIONS: on board power supply, smart case, 
ROMable BASIC, Debug Monitor, wide range of I/O & 
memory extension cards. 

from £185 + VAT. 

The bowman 68000 65C 
The SDS BOWMAN — The 68000 based single board 
computer for advanced high speed applications. 
* Extended double Eurocard with 2 parallel & 2 serial 
ports, battery backed CMOS RAM, EPROM, 2 courlter-
timers, watchdog timer, powerfail interrupt, & an 
optional zero wait state half megabyte D-RAM. 

* Extended width versions with on board power supply 
and case. 

from £295 + VAT. 

6hawood Data 6y8tem6 Ltd 
Sherwood House, The Avenue, Farnham Common, Slough SL2 3JX. Tel. 02814-5067 
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From time to time I drop some hints about ATV operation in Continental 
Europe, but I don't think I have men-
tioned other continents before. Some 
information from the USA dropped 
through my letter-box recently, and it 
seemed like a good idea to contrast the 
Stateside scene with ours. 

Vast open spaces 
Yes, and in more ways than one, since 

as well as the huge geographical spread 
of the place there is also the expanse of 
the frequency allocations. Not only does 
the USA 70cm band run from 420 to 
450MHz, but lucky American amateurs 
have an interesting 33cm band (902-
928MHz). In addition, they have the 23cm 
band, so what do these lucky American 
(and Canadian) ATVers do with all this 
space? Not a lot would be an unfair 
answer, although the pattern of opera-
tion is certainly different. 
In terms of national popularity fast-

scan ATV does not have the appeal or 
exposure that it does, say, in Britain. 
There is a national club and magazine, 
but neither match up to the BATC or 
CO-TV in their level of activity or 
professionalism. There isn't any regular 
ATV coverage in the national ham radio 
press and thus ATV does not have a 
particularly high profile (SSTV is diffe-
rent). 
Despite this there are some major 

pockets of activity, particularly in south-
ern California, Washington, Iowa and 
Chicago, and there are several TV 
repeaters (including the world's first 
ATV box). Quite a few of these repeaters 
are in-band 70cm machines, thanks to the 
generous allocation on this band. The 

The first practical video recorders were 
demonstrated 30 years ago: David Samoff of 
RCA holds a piece of Scotch 1/2 -inch tape in front 
of a VTR a little lar e for m livin room! 

A 

ON THE AIR 
Andy Emmerson G8PTH puts you in the picture 

other repeaters use 23cm for output, and 
because the input is AM so is the output. 
Simplex activity on 23cm, confined to a 
few areas, is also mainly AM, although 
some exported Wood & Douglas pro-
ducts are now showing the FM light. 

Emphasis on operation 
Reading  Spec-Corn  (formerly  A5) 

magazine one gains the impression that 
most American operators are more 
interested in operating than sophisti-
cated  studio  effects.  Portable  and 
mobile operation, particularly to assist 
crowd control at public events, is popular 
and some spectacular tropo DX is 
worked across the huge land mass. A lot 
of transmitting and receiving equipment 
is home-made, or constructed from kits 
by PC Electronics (the market leader) or 
Wyman Research. The first receive 
converters for the 33cm band have just 
appeared and transmitter designs are 
expected any day now;  it will  be 
interesting to see if this band takes off 
there. Indications are that it will because 
of pressure to vacate 70cm to other ham 
users. 
Talking of pressure to leave 70cm, 

doesn't that sound familiar? Over here, 
too, the ATV spectrum is under threat. I 
know I have already bored you with the 
problem in this column. I will briefly 
return to it, because the RSGB has now 
officially laid to rest the hysterical fears 
some people were entertaining. The 
crazy idea that we were to lose half of 
70cm to the military has been officially 
denied. 

Back to sleep again? 
Not really, for two reasons. Seventy 

centimetres may be secure for TV use for 
a while, but our higher allocations are 
definitely under scrutiny. A Department 
of Trade and Industry news release, 
which  attracted  little  attention, 
announced that the allocation of radio 
frequencies for defence use was to be 
reviewed by a special committee. The 
first stage, covering the band 470MHz-
3.4GHz, would commence immediately 
with a view to publishing a report in 18 
months time. While I don't expect that 
the three-man committee will recom-
mend increasing the defence allocation, 

we should not be too complacent. We 
may find increasing use of 'our' 23cm 
band, for instance, by the primary users. 
In this case it is high-powered radar, 
which is already causing problems in 
some areas. 
The second area for concern (not 

worry) is an announcement made earlier 
this year relating to a spectrum pricing 
study. "There is a growing demand for 
radio  spectrum,"  said  Information 
Technology Minister Geoffrey Pattie. 
"For example, new commercial radio 
communications, such as radio pagers 
and  cellular  radio  telephones,  are 
additional users of what is a finite natural 
resource.  In  some  cases  demand 
exceeds supply." 

Lost frequency 
In the London area we have already 

lost an under-utilised section of the 70cm 
band, and some readers wilt recall that 
less than 20 years ago our 70cm band 
extended from 420 to 450MHz. No, of 
course I can't remember that far back, 
but I do recall losing 1215-1239MHz soon 
after being licensed. 
Back to the plot. While the broad 

allocation of the radio spectrum is fixed 
by international agreement, the DTI is 
responsible for the actual allocation of 
frequencies within the UK. Up until now 
those parts of the spectrum allocated for 
industrial and commercial uses have 
been dealt with on a first come, first 
served basis, with a licence fee based on 
administrative costs. Now, however, it is 
thought that the country might benefit by 
bringing market forces and the price 
mechanism into play. The study will 
include all radio users, including CB and 
amateur radio. 

How much is your licence worth? 
In basic terms, the minister is seeking 

to find out if some users would be 
prepared to pay over the odds for a 
licence. It's interesting to speculate on 
what would happen if frequencies were 
allocated to the highest bidder. It's also 
worth  considering  whether  making 
organisations compete against each 
other for frequencies would make for 
more efficient use of the ether. No other 
country has introduced this kind of 
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system;  nowhere do market forces 
decide which users gain use of the 
spectrum. 
There are in fact many arguments 

against these proposals, not the least of 
which is the threat of monopoly which a 
wealthy organisation could impose. It is 
clear that if the present government saw 
a gold-mine to be made out of mobile 
radio licences, for instance, it could 
easily argue that commercial use of a 
scarce resource was more in the national 
interest than, say, the South London 
repeater or even the empty territories of 
70cm during the daytime. Don't mistake 
me, I shall defend amateur TV—and radio 
— to the last, but we'll have to get our act 
together too. Disagree? Then write and 
tell me why... 

Spooks 
The inactivity of the 70 and 23cm bands 

makes them favourites for surveillance 
operations. The use of 70cm by the police 
for over-the-air CCTV at Southend-on-
Sea a few years back is only one 
example. Several agencies, not all of 
them official, share our bands, but 
because these activities are very local-
ised they tend to escape attention, and 
being good citizens we would not 
disclose what we saw anyway, unless we 
suspected evil was afoot (though quite 
how one judges is not so clear. ...). 
Anyway, a large batch of 'creepie-
peepie' video transmitters was recently 
shipped from the USA to Britain, and I 
don't suppose they are going to be used 
just as ornaments! The ingenuity of the 
people who make cameras to go with 
these surveillance outfits is now exceed-
ing all bounds. I think I have mentioned 
previously a combined TV camera and 
transmitter which sat in the lamp bowl of 
a street lamp. Now the same German 
company has come up with the ultimate 
disguise! A miniature high-grade optical 
surveillance system has been built into a 
car aerial ... Yes folks, a standard car 
antenna is adapted to incorporate a 5mm 
fibre optic lens which is quite invisible in 
use. 

All crammed In 
The  observed  scenes  are  either 

recorded onto video or transmitted to a 
base collection point up to a distance of 
33 kilometres (I wonder if they use the 
car aerial for this? I suppose they do!). 
Anyway,  a charge-coupled  device 
camera and motor are incorporated into 
the base of the antenna, which can be 
rotated through 360 degrees for optimum 
surveillance. 
If required the whole apparatus can be 

worked by remote control (I suppose 
they use the same aerial for this as well). 
Reportedly VHF, UHF and SHF versions 
are supplied. 
The same firm makes a pocket photo-

copier which you pull across the docu-
ment you are copying; it works in low 
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Andy Emmerson G9BUP 

Autumn is the season of mists and 
mellow fruitfulness, they say; it is 

also traditionally one of the best times of 
the year to work the DX via tropo 
enhancement. Next month I'll deal with 
the mechanisms that give us this 'free 
ride' in more detail, but in the meantime 
be prepared to work considerably longer 
distances than normal! 
Watch the weather forecasts and the 

weather itself: a bright day followed by a 
rapid drop in temperature in the evening 
is a good sign. This will often be 
accompanied by fog or heavy condensa-
tion outside on cars and such like. An 
evening lift in conditions will often be 
followed by a similar lift the next 
morning, so set your alarm clock to go off 
early! 

No apology necessary 
A tell-tale sign of lift activity is unusual 

patterning on TV pictures. You may even 
get a caption between programmes 
apologising for the foreign interference. 
Of course, no apology is required by us 
UHFers — this is just what we have been 
waiting for! 
If you are a TV DXer (and quite a few of 

us are) it will be a difficult choice, for you 
may well be able to receive exotic TV 
signals as well and you can't do two 
things at once. I'll leave the decision to 
you — assuming we get the DX anyway! 

Low cost meter 
If you have ever examined the low cost 

power and SWR meters sold for 27MHz 
you will know the sort of rubbish which 
some shops stock. Apart from dubious 
reliability these grotty meters probably 
add to any SWR problems and reduce the 
power to be measured because of their 
insertion loss. 
Fortunately this kind of meter has not 

surfaced on the 934MHz band, but users 
have not had a very wide choice of 
alternatives. Apart from the professional 
quality Bird meter and the advertised 
(but never reviewed) Daiwa crossed 
needle offering, there has not been 
much of a choice. The Nevada job (made 

by Tokyo Hi-Power) is a fair product but 
expensive, and the only alternatives 
have been somewhat homebrew-looking 
efforts by L-Wave and Les Wal len. I have 
not been offered any of these to test so I 
cannot comment on their performance. 
The cost of all these has put off many 

users, which is a shame. A meter is very 
useful for checking that the power is 
getting out and, since you only get what 
you pay for, the better the meter you can 
afford the better you will be able to check 
power and VSWR. 
There was a clear need for something 

cheaper that worked, and this has now 
appeared  from  Telecomms  in 
Portsmouth. Priced at £49.50 it is called 
the WR900, and at this price every 
operator should get one, if only for peace 
of mind. 

Utility looks 
Our photo this month shows (more or 

less) the appearance of the WR900 — the 
unit in the pic was a prototype and has a 
different meter movement from the 
production version. Looking at the unit, it 
is unashamedly a utility model. The case 
is stove-enamelled steel, with a sticky 
plastic overlay on the front panel —cheap 
and cheerful is the best description! 
Connection to the antenna feeder and 

transceiver (you'll need a patch lead) is 
by female 'N' type connectors. These are 
riveted direct to a sealed sensing unit 
inside the main case, and I did not 
attempt to unsolder this. The meter 
movement has two switchable power 
scales (5 and 50 watts), as well as SWR. 
Results, as closely as I can measure, 

are accurate (sighs of relief) — at least 
they agree with my Heathkit semi-pro 
meter! What I did not like was that the two 
scales are 5 watts and 50: many trans-
ceivers give out a little more than 5 watts, 
so you are stuck with using the bottom 
end of the 50 watt range. Although this 
part of the scale is expanded and easy 
enough to read I wonder how accurate it 
is. I would have preferred an 8 to 10 watt 
limit for the lower range. 
That said, I see that Telecomms now 

sell the Welz SP-930 meter, which has 
101N and 50W as its full-scale ranges. As 
this model is 'remotable' (ie the meter 
itself can be mounted away from the in-
line power sensor), I would have thought 
this was the better buy. It looks a little 
better made and costs just £8 more, so if 
the pennies will stretch a bit further get 
this one instead. 

light levels and all you have to do is draw 
it across the document at a fairly 
constant rate. Whatever next? 
By the way, if you're thinking this 

month's article has not enough about TV 
in it, you have the remedy in your pocket! 
Fish out that pen and put it to paper ... Is 
70cm still active in your neck of the 
woods, or have they all gone over to slow-

scan? Probably not, because I have had 
no letters from SSTVers lately. They must 
all be on 24cm of course! Are you 
experimenting on lOGHz yet? Did you 
take your TV gear out this summer? Lots 
of letters and photographs for the next 
issue please! Just send them to me care 
of the Editor. I'll make sure we have room 
for them all ... Irewl 
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Nevada WR900 UHF power/SWR meter 

All of these meters can be safely left 
in-line at all times, as they won't absorb a 
significant amount of power, insertion 
loss is less than 0.5dB. 

No swar please, we're British 
Full  instructions  accompany  the 

WR900 meter, and it really is simplicity to 
connect up. You must, of course, connect 
the antenna feeder and transceiver to 
the correct sockets as marked. Rever-
sing these connections won't bend the 
needle backwards but the meter won't 
work either. 
Measuring forward power is just a 

matter of selecting either the 5W or 50W 
range with the right-hand knob. During 

transmission you will be able to check 
your power out, and if at any time it goes 
down you will know that something is 
amiss with transmitter, aerial or feeder. 
By disconnecting the feeder and sub-
stituting a dummy load you can check if 
the power now goes up again. If so the 
trouble is aloft, and if not you've got 
trouble with the rig! 
Measuring VSWR (please don't call it 

'swar'; it's the voltage standing wave 
ratio) is almost as easy, and this indicates 
how much of the power going up the 
feeder is radiated. If a lot is indicated as 
returning back down the feeder, you've 
got trouble. The rig won't like it and will 
either throttle back its output or blow up. 
Neither is desirable, and both are 
avoidable if you check your VSWR. 
Given that most aerials are pre-tuned, 

the most likely cause of bad VSWR is 
damaged cable or a poor connector. Very 
often the  braid  connection  is not 
properly made inside an N connector 
(particularly if you are using the cheaper 
'MIL-spec' non-captive type plugs), or 
sometimes the centre pin has contracted 
back down the cable and is no longer 
making proper connection. 
The ideal VSWR is 1:1 and is never 

achieved in real life (no matter what 
some people say!). Any reading below 

1.5:1 is excellent, and you can live with a 
figure up to 1.9:1. Above this, however, 
you're in the danger zone — find out 
what's wrong! 
To check out the SWR, set the right-

hand knob to 'forward' and with the 
transmitter switched on twist the left-
hand knob until the meter needle 
reaches the position on the scale marked 
'set'. Now turn the right-hand knob to 
'reflected' and read off the appropriate 
SWR from the lower scale. Now you see 
why you need a meter! 
Incidentally, you will only have com-

pletely accurate readings if the transmit-
ter is looking at a proper 50 ohms 
termination. The antennas and cables 
sold for 934MHz are all nominally 50 
ohms, so this should not be a problem. 
Don't use 75 ohms TV co-ax though! 
If you are using a 50 ohm dummy load, 

make sure this is rated for UHF work. The 
ones sold for 27MHz and two metres are 
seldom  usable and will give false 
readings.  It  just  happens  that 
Telecomms and their dealers sell these, 
but you can also get UHF dummy loads at 
other amateur radio shops and at the 
rallies. They are not cheap: even at 
surplus prices a 5W microwave dummy 
load will cost £15 or £20, but like any good 
tool it will last a lifetime. 
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This month we feature somelantestic 
bargains. Our standard range of 
professional quality kits and cassette 
decks 4 still expanding, along with 
new lines in Video heads and power 
supplies. Our FREE list glees details 
of these and many other lines. 

ALL BARGAIN ITEMS INCLUDE VAT 8, POST. 
UNSLET41000 SYNCIIRODYNE AM RECEIVER 

Very high quality kit for this recent design featured in 'Wireless 
World'. Advanced construction system, approved by the Author, uses 
3 double sides PCBs in a stacked layout for total stability, ease of 
construction and minimal wiring. This module will form the Am 
section clan ultra high quality AM/FM switched bandwidth tuner to 
match our 300 series amplifiers. Power supply and tuning gang will be 
included with the FM section. 
K450 JLH Synchrodyne Kit Special price  259.98 

UNSLEY410013 300 SERIES AMPLIFIER KITS 
Ultra high quality. Mosfet output, fully integrated Hi-Fi amplifier kits 
by this famous designer. Two models of identical appearance are 
available, one giving 35 watts per channel output, the other 45. 
Careful design has made these amplifiers capable of superb sound 
quality. The delicacy and transparency of the tone quality enables 
them to outperform, on a side by side comparison, the majority of 
commercial  amplifiers.  Building  is very  easy as  almost all 
components are fitted on easily removed printed circuit boards. 
Subsequent setting up needs only a simple multimeter to obtain and 
full specified performance. Both kits come with very comprehensive 
building instructions. 
K300-35 35 Watt. Discount price for complete kit  £98.79 
K300-45.45 Watt. Discount price for complete kit   £102.36 
RLH4,15. Reprints of original articles from 'Hi-Fi News'..t1.0511•VAT 

UMBIJIY41000 100 WATT MOSFET POWER AMPLIFIER 
Another design by John Linsley-Hood for use where very high power 
output is needed. Mosfet output devices and careful design have 
produced an affordable ultimate fidelity amplifier capable of giving 
the multi-thousand pound exotics a run for their money. This is a 
stereo power amp only unit and is ideal for use with CD players. 
Case size 412mm wide, 254mm deep and 145mm high. Automatic 
switched speaker protection is included as standard. 
Total cost of all parts is over £150 
K100 special complete stereo kit price  £127.65 

CAR RADIO FM W AND STEREO DECODER 

•   
• N 

IllMiniature PCB with 10.7MHz ceramic filters, 2-transformer ratio 
detector. AX010 noise suppression IC and TCA4500A advanced 
stereo decoder IC. Only needs front end to make FM tuner or car 
radio. Complete withcircuit. Incredible value at  Only 21.99 

STUART TAPE RECORDER CIRCUITS 
Complete stereo record, replay and bias system for reel-to-reel 
recorders. These circuits will give studio quality with a good tape 
deck. Separate sections for record and replay give optimum 
performance and allow a third head monitoring system to be used 
where the deck has this fitted. Standard 250mV input and output 
levels. 
Full details are in our lists. 
Reprint of original articles   £1.30 no VAT 

VFL600 V ERTICAL FRONT LOADING CASSETTE MECHANISM 

This latest addition to our range fulfils the need for a reasonably 
priced front loading cassette mechanism. This unit comes complete 
with stereo R/P and erase heads having standard mountings so that 
they may be exchanged for others in our range of heads if required. 
The mechanism also has a 3-digit counter, chrome operating keys, 
mechanical auto stop and a removeable decorative cassette door 
With central window and key functions marked below. Cassette 
door/carrier has a hydraulically damped 'soft eject' feature. Motor is 
internally governed and only needs a 120 DC supply with an average 
current of 80mAS. Overall size 160mm wide including counter, 100mm 
high and 85mm deep including motor and keys. A robust and 
thoroughly useful deck for many purposes. VFL600 Vertical Front 
Loading Cassette Deck  £24.30 

UNSLEY4100D CASSEITI RECORDER CIRCUITS 

Complete record and replay circuits for very high quality low noise 
stereo cassette recorder. Circuits are optimised for our HS16 Super 
Quality Sendust Alloy Head. Switched bias and equlisation to cater 
for chrome and ferric tapes. Very easy to assemble on plug-in PCBs. 
Complete with full instructions. 

Complete Stereo record/play kit  £33.70 
VU Meters to suit  22.30 math 
Reprints of original articles  73p Novae 

HIGH QUALITY REPLACEMENT 
CASSETTE HEADS 

Do your tapes lack treble? A worn head could be the problem. Fitting 
one of our replacement heads could restore performance to better 
than new! Standard mountings make fitting easy and our TC1 Test 
Cassette helps you set the azimth spot-on. We are the actual 
importers which means you get the benefit of lower prices for prime 
parts. Compare us with other suppliers and see! The following is a list 
of our most popular heads, all are suitable for use on Dolby machines 
and are ex-stock. 
NC20 Ponnalloy Stereo Nescl.This is the standard head fitted as 
Original equipment on most decks  £7.66 
HSI 6 Sondust Allow Sa w /Wad, the best head we can find longer 
life than Permalloy, higher output than Ferrite, fantastic frei g ai 

-' response   
How 4-Track Hood for auto-reverse or quadrophonic use. Full 
specification record and playback head  £14.60 
Please consult our list for technical data on these and other Special 
Purpose Heads. 
M9481 Latest ~ Non Doable Mono (2/2) Itroord(Play head replaces 
R484  2..90 
1141166 Standard Mounting 2/2 Erato head. Compatible with above 
or H05514 Track head  £5.90 
11524 Standard Erato Road. Semi double gap, high efficiency  22.25 
N561 Metal Tap.!.... Mead. Full double gap  £7.35 
Please consult our list for technical data on these and other special 
pupose heads and MA481 

HX100 Special offer stereo R/P heads  22.49 
HRP373 Send ust alloy stereo combination head  £38.60 
HRP373 Technical specification  15p 
HS9510 2/4 Stereo DC erase head  £0.70 
H0751E 4/4 Erase compatible with H0551. ..... ......... ...... .....  C30.70 

HART TRIPLE-PURPOSE TEST 
CASSETTE TC1 

One inexpensive test cassette enables you to set up VU level, head 
asimuth and tape speed. Invaluable when fitting new heads. Only 
£4.66 plus VAT and 50p postage. 

Tap* Hoed Da4nagnabor. Handy size mains operated unit prevents 
build up of residual head magnetisation causing noise on playback 

24.54 
Curved pole type for inaccessible heads  £4.85 

Send for your free copy of our LIST'S. Overseas please send 2 IRCs to 
cover surface post of 5 IRCs for Airmail. 
Please add part cost of post, packing and insurance as follows: 

INLAND  OVERSEAS 
Orders up to £10- 50p  Please send sufficient 
Orders £10 to £49 - £1  to cover Surface or 
Orders over £50 -£1. 50  Air Post as required 

Personal callers are always very welcome but 
please note that we are closed all day Saturday I24hr SALES LINE I ALL PRICES EXCLUDE VAT (0691) 652894  UNLESS STATED 
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As promised last month, this time 
round I will take a look at how 

commercial radio got started in the UK. 
However, to start the ball rolling I have 
included a short feature on communica-
tions receivers for the newcomer to the 
world of MW DX. 

Receivers for MW 
Recently J B Jarratt of Yorkshire wrote 

to me asking a number of very pertinent 
questions relating to MW DX, one of 
which was "what is a communications 
receiver and how do I choose one?". For 
the benefit ofJ B and others I'll have a go 
at clarifying this subject. 
There is no real hard and fast definition 

of a communications receiver, but by and 
large such a device is often character-
ised by its need for an external aerial, in 
contrast with domestic MW receivers 
which 99% of the time will be fitted with 
an integral ferrite rod aerial. 
For virtually all other forms of DX 

listening (such as short wave or VHF) a 
specialised receiver will be needed, but 
fortunately for the MW enthusiast it is 
possible to get started with even the 
most basic of domestic receivers since 
they all tune to the frequencies of 
interest, ie 520-1605kHz. 
Using this sort of equipment it is 

possible to look for the weak signals that 
are found all the way down the dial 
between the strong locals, but after a 
while the newcomer to the MW band will 
start to realise the limitations of a basic 
domestic receiver and want something 
better. That is not to say that under the 
right conditions real DX cannot be heard 
on a simple receiver (indeed, stations 
like CJYQ in Newfoundland and WHN in 
New York have been heard), but a 
communications receiver will make it a 
lot easier to hear. 
Why is this? Well, there are several 

areas in which such a receiver is superior 
to its domestic cousin. 

Superior qualities 
In the main a communications receiver 

is distinguished by its sensitivity, its 
selectivity and the accuracy of its 
frequency read-out. Sensitivity is the 
measure of a receiver's ability to pick up 
weak signals and render them audible. 
This is not a great problem on MW, since 
many stations use such vast transmitter 
powers. Furthermore, the limit to weak 
signal reception is rarely the receiver 
itself since the background noise on the 
MW band due to atmospherics (mainly 
tropical thunderstorms) and man-made 
electrical interference is so high. 
A good receiver will be sensitive but 

not overly so, since excessive sensitivity 
is often accompanied by the unwanted 
tendency to overload on strong signals. 
The ability of a receiver to separate two 
radio signals on two different but closely 
spaced  frequencies  is termed  its 
selectivity. This is a vital parameter if 
good MW performance is to be had from 
a receiver (domestic radios are usually 
very weak in this area), since the keen 
DXer will be trying to separate stations 
that may be as little as one or two 
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kilohertz apart on the dial. This is very 
much the case if you are hunting 
transatlantic  DX  on  frequencies 
between  those  used  by  European 
broadcasters. In the Americas stations 
use channels which are multiples of 
10kHz, whereas in Europe channel 
spacing is 9kHz. A good communications 
receiver will have several different 
switch-selectable selectivities ranging 
typically from 2 to 10kHz in bandwidth. 
It is pointless for a receiver to be able 

to separate closely spaced  signals 
unless the user is able to identify which 
frequency is being resolved. This is why 
most communications receivers have 
accurate dials or frequency read-outs. 
These take the form of either mechanical 
scales or dials or the more modern 
digital frequency read-out. Accuracy to 
1kHz is desirable on MW. 
To get started on the MW band with a 

communications receiver could set you 
back anywhere from £50 to a couple of 
thousand pounds, depending on the sort 
of equipment chosen. Over the years 
hundreds of different receivers have 
been made, all with their pros and cons, 
and to do them all justice would soon fill 
a book. However, there are some general 
tips worth bearing in mind when choos-
ing a receiver. 
Broadly  speaking  communications 

receivers have gone through three 
phases, namely the valve-based units of 

MAKS RANO 

The Isle of Man's Manx Radio was the first commercial 
radio station in the British Isles, commencing operation 
on June 5th, 1964. The very first broadcast was, intact. 
a commentary on the World Championship TT. Motor 
Cycle Races. 

The station began transmissions on VHF only but in 
October, 1964 opened a medium wave service on 
1594 KHz (188 metres). A second medium wave 
channel was added in 1965 to improve reception-
1295 KHz (232 metres) — and these continued to 
support the service until November, 1978 when, as part 
of a general realignment of frequencies throughout 
Europe, Manx Radio moved to 1368 KHz (219 metres) 

ComMutionally, the position of the Isle ot Man is unique. 
11 is nol and rimer has been part of the United Kingdom. 
It is a possuAsion of the British Crown with a very large 
degree of autonomy. and in 1979 held a year of special 
celebrations marking the 1,0013th anniversary of its 
parliament of Tynwald, founded by the Vikings and now 
the oldest assembly in the world with unbroken 
tradltiorm. 

The Isle of Man has a national identity distinctly separate 
from the United Kingdom, and pail of Manx Radio's job 
is to reflect this identity. 

the 1950s and '60s, the early solid-state 
receivers of the '60s and early '70s, and 
finally  the  transistorised  receivers 
developed since about 1975. For the 
DXer on a budget the best bet is one of 
the receivers in the first category, some 
of which have justifiably become quite 
famous: for example, the RCA AR86D, 
the Murphy B40, Marconi R1155 or the 
Eddystone range of receivers. 
In general one can expect these units 

to be heavy and robust with good dials 
and very good reception on MW. If they 
have one limitation it is that they tend to 
run out of steam above 20MHz, but this is 
of little concern to the MW DXer. 
Typically, receivers of this class can be 
bought second-hand for £50-£150, but 
you may end up paying more if you 
purchase 'professional' receivers from 
this era such as the Motorola R390, Drake 
R4, or Racal RA17. 
Quite often you will see receivers such 

as the Eddystone EB35 or EC10 or the 
Realistic  DX-300  advertised  quite 
cheaply second-hand. Steer clear of 
these, as they represent the second 
category. 
A problem that afflicted the vast 

majority of early transistorised receivers 
was their susceptibility to overload. By 
the  mid-seventies  transistorised 
receiver .designs were beginning to 
match the performance of the valved 
receivers of the fifties. OK, so they had 
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MEDIUM WAVE DXING  
all the extras such as digital read-out, 
frequency synthesis and many other 
facilities to make the DXer's life easier, 
but in terms of true DX hunting ability 
they were still no better. 
The latest developments, since 1980 

say, have almost entirely been driven by 
Japanese companies (except for recent 
military  equipment,  which  probably 
won't be surplus for another decade!) 
such as JRC, Yaesu and lcom. Some of 
these receivers are ideal for the serious 
MW DXer (eg the Icom R71 or NRD515), 
but be prepared to part with the sort of 
cash that would buy a second-hand car! 

Station profile 
Last month I posed the question 'What 

was the first commercial station to take 
to the air in Great Britain?' Hands up 
everyone who said LBC in London, or 
even the offshore pirates. Well, the 
correct answer is Manx Radio, operating 
till this day from the Isle of Man. 
This pioneering station first took to the 

air in June 1964, long before the advent of 
independent local radio. Manx R was 
possible since the Isle of Man has its own 
self-government and is not constitu-
tionally part of Britain; nevertheless it 
did need to obtain a licence from the 
Post Master General of Britain, which 

was granted with some reluctance and 
suspicion. 
To start with the station operated from 

a caravan just outside Douglas, with one 
cramped studio and a VHF transmitter. 
However, in November 1964 operation on 
188 metres MW started, and so did 
commercial advertising. In the early days 
power output was severely restricted 
and the broadcasting day short. 

Moving house 
In May 1965 the caravan was aban-

doned in favour of a basement studio on 
the Douglas sea front, and the MW outlet 
moved to 232 metres. This channel was to 
remain in use for the following 13 years. 
Another move, this time in October 1969, 
to its current home at Broadcasting 

House overlooking Douglas Bay, signal-
led the end of the station's Bohemian 
days. 
Since that time  Manx Radio has 

developed its programming to a position 
of strength, whereby in some areas it has 
achieved up to 90% audience penetra-
tion. However, in recent years there has 
been much stiffer competition for the 
audience's ears and wallets from ILR 
stations in the north-west and from 
independent commercial stations in the 
Irish Republic. 
Manx's music policy is mainly 'easy 

listening' with extensive local news 
coverage, and they can currently be 
heard on 1368kHz from the Foxdale 
transmitter with programming from 0600-
0100 hours. 

DX FILE 

Although we are entering the winter DX season and the best reception of 
transatlantic DX, I shall take a quick look at some of the European signals making 
their way into my log. If you are new to MW DX you should find all of these signals easy 
to hear and identify since they are all in English. 
RTA R Algiers, 981kHz at 2000hrs with news plus pop music show 
VOA Europe, Munich, 1197kHz at 0000-0200 with pop mx and current affairs 
Trans World R, Monte Carlo, 1467kHz at 2200-2300 with syndicated religious 
programming. 

All times are of course GMT/UTC. 

THE NEW TX-3 
R'TTY/CW/ASCII TRANSCEIVE PROGRAM 
This program has so many features that it is impossible to do it 
justice in this space so please write or phone for full details. 
Some of them are: 

Split-screen, type-ahead operation, receive screen unwrap, 24 
large memories, real-time clock, review store output to screen 
& printer, callsign capture, memories, review store and current 
status can be saved/loaded. Auto CR/LF on RTTY. Software 
filtering on CW. 

You don't need an expensive terminal unit to operate it, 
either. Our NEW TIF1 INTERFACE gives great results with its 
RTTY and CW filters. 

TX-3 available for BBC-B now, other versions coming. 

Tape £20, disc £22 (state 40/80 track). If you already have our 
RTTY/CW transceive program, return it with your order for a £10 
discount. TIF1 kit (assembled and tested PCB, User port 
connector, cables) £15. Boxed with all connections for 1 rig £25, 
2 rigs £28 state rig(s). 

For the listener we have the 
RX-4 MULTIMODE RECEIVE PROGRAM 

Lots of features and performance for receiving RTTY, CW, 
SSTV, MATOR. Spectrum needs no hardware, BBC-B, CIA164, 
VIC20 use T1F1 or a T.U. on RTTY or CW. Tape £25, disc £27 (not 
Spectrum, BBC state 40/80 track). Again, write or phone for 
more information on the best-selling program. 

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 

E3  Tel: 0286 881886 VISA 

ANCHOR SURPLUS Ltd. 
Cattle Market, Nottingham. Tel: (0602) 864902 
Genuine Government Surplus Dealers 
FOR FREE CATALOGUE PLEASE SEND A 17p STAMP 

TRADE ENQUIRIES WELCOME 

THE MK328 SPY RECEIVER 
A general purpose transistor receiver covering 2.5-30MHz (in five bands). EX MOD. 
4N" long, 31/2 " wide, 2" deep. As new, complete with MANUAL, EARPHONE and 
LEAD. Whip Aerial, External Aerial, External 10.5-16V DC Battery lead. AM, CW and 
BUILT IN CRYSTAL CONTROLLED CALIBRATOR 250KHz. BFO -±2.5KHz. 

£95.00 + p&p £2.00 
THE R210 RECEIVER (Ex Larkspur) 
An EX MOD top quality valve receiver. 2-16MHz, 24V DC Supply, 7 Band Film Scale. 
AM, CW. CWF, BFO, MAN/GC Controls. C/W MANUAL.  £95.00 + p&p £5.00 
THE R209 
An EX MOD top quality 1.0-20MHz Receiver. 12V DC, 4 Range Band Selector, AM, 
FM, CW, BFO Controls. C/W MANUAL.  £75.00 + p&p £5.00 

THOUSANDS OF OTHER ITEMS AVAILABLE, LARGE WALK ROUND DEPOT 

Resistors 0.25watt, 5%, E12 values  £0.01 
Caps .01, .015, .022, .033,047,068, .1  £0.06 
Elec Caps 1/63, 4.7/16, 10/16, 100/16  £0.06 
Eprom 27256 -2, 12.5 Vprog  £3.90 
Eprom 27128-25  £2.45 Ram 6264L P-15  £2.70 
555 timer  £0.21  741 op-amp  £0.20 
25 way 0 plug  £0.74 25 way socket  £0.99 
25 way D plastic shell  £0.89 
Centronics 36 pin plug  £2.30 
DIN plugs or skt's 5, 6, 7 pin (5 off)  £1.00 
LED's 5mm red, green, amber (10 off)  £1.00 

All prices Inc P & P, please add VAT @ 15% 

T-systems Ltd 
Tel 0689 22196 

The Signal Cabin, 61 High Street 
Orpington, Kent, BR6 OJF 
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 LATEST 
 LITERATURE  

Clubs, manufacturers, publishers and agents are invited to send details of 
new books, catalogues, data sheets, etc for inclusion on this page   

We kick off Latest Litera-
ture this month with a 

book which focusses on poss-
ibly this year's most important 
area  in  the  commercial 
exploitation  of  computer 
technology,  Ed  da Silva's 
Introduction  to  Data  Com-
munications and LAN Technol-
ogy. 
This guide to computer 

communications is aimed at 
'non-technically minded peo-
ple', and I suspect that the 
publishers anticipate good 
sales amongst those compu-
ter-ignorant business types 
who have relatively recently 
come face to face with office 
high tech in all its bewildering 
complexity. 
The text certainly starts in 

terms that anyone can relate 
to. The basics of communicat-
ing are spelled out using 
simple examples (eg an after 
dinner conversation between 
four people), with the terms 
used  in  computer  speak 
demonstrated in relation to a 
human  framework.  Having 
introduced  such  concepts 
as  transmission  codes, 
synchronisation  and  error 
detection in these terms, this 
chapter then proceeds to 
outline the way in which they 
are applied in digital com-
munication:  ASCII  and 
Baudot codes, parity bits, 
forward  error  correction, 
serial and parallel transmis-
sion etc. 
Subsequent sections cover 

interfaces  and  protocols 
(RS232,  X21,  Centronics, 
1EEE488 etc) and networking 
(with case studies of each of 
these  sections),  network 
interconnection techniques, 
the Open Systems Intercon-
nection  (OS1)  model, and 
planning and implementing 
LANs. 
As a beginner's guide this 

volume has only one draw-
back. In his preface da Silva 
states, "The book may also be 
read in small doses..." I'd 
suggest that a total novice 
would have to read it in small 
doses, since without any prior 

Introduction to 
Data 

Communications 
and 

oreo*ttts1;1% LAN Technol fistoetos calisi stecro da 

Ecor l - 

Ed da 

familiarity with any of the 
concepts he will suffer severe 
intellectual indigestion if he 
tries to assimilate the sheer 
volume of information here in 
one swallow. It is written in a 
manner that an  'outsider' 
could understand, but it's a 
complex subject. 
The author has a tendency 

to a slight sloppiness in his 
writing. For instance, the BSI 
is variously described as the 
British Standards Institution 
and  the  British  Systems 
Institution. There is also a 
tendency on his part to forget 
himself and get a little com-
plex in the wording of his 
explanations. This is perhaps 
understandable considering 
that da Silva obviously knows 
so much and his intended 
readership so little. 
It is, nonetheless, an excel-

lent introduction to computer 
communications; and even if 
you have no interest in LANs 
it is well worth buying for the 
general description of data 
communications. 
Introduction to Data Com-

munications  and  LAN 
Technology is published by 
Collins and costs £14.95 (ISBN 
0 00 383230 9). 
Continuing  the  com-

munications theme, Longman 
have just published introduc-
tory Transmission Systems for 
Technicians , by Oswyn Per-
eira. It is primarily inten-

• 
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ded for students of the BTEC 
half-unit in Transmission Sys-
tems Level 11 or the CGLI 271 
course  in  telecommunic-
ations. 
It's a fairly slim volume, 

covering the basic concepts 
of information transmission 
by means of electricity. The 
treatment is more formal than 
most hobbyists will be used 
to, although it is not overly 
mathematical.  There  is a 
surprising amount of informa-
tion in this book, due to the 
lack of either involved or 
simplistic explanations. It's 
as concise a text as I've read 
in a long time. 
Beyond  the  introductory 

outline of transmission sys-
tems  and  the  frequency/ 
wavelength  relationship  it 
covers power calculations, 
EM wave theory, amplifica-
tion,  noise,  multiplexing, 
modulation, filters, and pulse 
modulation and digital trans-
mission. Each chapter ends 
with some useful self-assess-
ment questions, with two 
additional sets of questions 
after the sixth and last chap-
ters. 
As well  as  its  obvious 

usefulness to students, this 
volume should benefit any-
one with a knowledge of radio 
acquired 'informally' who'd 
like to gain an insight into the 
subject by looking at it from a 
different viewpoint. At £3.95 it 

won't break the bank, either 
(Introductory  Transmission 
Systems  for  Technicians, 
Longman, ISBN 0 582 98809 8). 
From a book intended for 

budding  technicians to  a 
book for practising ones, 
Radio and Television Servicing, 
edited by R N Mainwright. 
This is a compendium of 
manufacturers' service data, 
with details of adjustment 
procedures,  fault  finding, 
recommended mods etc. It is 
one of a series, this volume 
covering 1985-86 models, and 
is intended as an aid to 
service engineers. 
It is a book which, while 

interesting  to  browse 
through,  will  really  only 
appeal to those who have a 
professional (or, at least, wide 
ranging) interest in the ser-
vice and repair of recent 
model TVs and radios. Its 
coverage is extensive but not 
comprehensive in terms of 
the models included, with TVs 
probably better served than 
radios (the radios covered are 
personal  stereos,  clock 
radios etc rather than the 
more 'serious' types). 
Its fairly limited appeal and 

hefty size (just under 800 
pages) contribute to a price of 
£25; well worth it if you need 
such a book but a little much 
to spend  on satisfying a 
casual interest (Macdonald, 
ISBN 0 365 12359 6). 
Those  who  regard  the 

aforementioned tome as a 
little hard on the pocket will 
no doubt welcome the latest 
releases  from  Bernard 
Babani Ltd, who specialise in 
the cheap and cheerful end of 
the market. 
More  Advanced  Electronic 

Music Projects by R A Penfold 
(dare I say the ubiquitous R A 
Penfold) is a follow-on to 
Electronic Music Projects, 
and  provides circuits and 
descriptions of a wide range 
of musical effects units (flan-
ger, fuzz, chorus, parametric 
equaliser, etc) and the basics 
of percussion synthesisers. 
As you'd expect from this 
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The new Map/in catalogue, with 
"several hundred new items", will 
be available from 4th November 

author, it's competently writ-
ten, and if you want the basics 
rather than  extensive  in-
depth coverage of the theory 
you'll appreciate it (Bernard 
Babani, ISBN 0 85934 148 8, 
£2.95). 
Also by Robert Penfold is 

Electronic Synthesiser Construc-
tion. This describes, step by 
step, how to build a fairly 
simple monophonic  synth-
esiser, and in doing so gives a 
reasonable grounding in the 
principles involved in elec-
tronic  music  production. 
Unlike the music projects 
book above it includes PCB 
foil patterns, so it is a bit more 
useful when  it comes to 
construction.  Unfortunately 
the reproduction of some of 
these leaves something to be 
desired, with instances of 
pads touching etc. 
Even if you don't want to 

build a synthesiser, the modu-
lar approach might be of 
some use if you can use any of 
the basic elements (ISBN 0 
85934 159 3, £2.95). 

Technical summaries 
Motorola has announced 

the availability of a technical 
summary, BR283, for their 
HYPERformance cascadable 
adaptive  finite  impulse 
response  digital  filter 
(CAFIR).  The  condensed 
technical summary is a tool 
to  understanding  the 
architecture and functions of 
the DSP56200, a digital signal 
processor (DSP) peripheral 
dedicated to digital filtering. 

A rose by any other name . . . The 
RS Components catalogue, now 
available to all and sundry for a 
mere £2.50 from PO Box 33, Corby, 
Northants NN17 9EL 

The new technical summary 
helps explain the two prin-
ciple  functions  of  the 
DSP56200;  finite  impulse 
response (FIR) filtering and 
adaptive FIR filtering using 
the least-mean-square (LMS) 
algorithm.  For  users  not 
familiar with digital filtering, 
an appendix on this topic is 
also included. 
The  technical  summary, 

BR282,  is available  upon 
request at no cost. 
Also available from Motor-

ola is an in-depth digital 
signal  processor  user's 
manual,  DSP56000UM/AD, 
and a condensed technical 
summary, BR282. Both the 
user's manual and technical 
summary are  intended as 
tools to assist in understan-
ding the architecture of the 
DSP56000 digital signal pro-
cessor chip. 
The  new  user's  manual 

includes chapters on device 
signal  descriptions,  chip 
architecture, data organisa-
tion and addressing modes, 
the instruction set, I/O inter-
face, exception processing, 
and chip operating modes. 
Appendices A and B cover the 
instruction set details and 
D S P56000  benchmarks 
respectively. 
The  user's  manual, 

DSP56000UM/AD, is priced at 
$8.65 per copy. The technical 
summary, BR282, is available 
upon request at no cost. 

Motorola Literature 
Distribution Centre, 
PO Box 20924, 
Phoenix, 
Arizona 85036, USA. 

In Semiconductors 
The latest catalogue giving 

details of the extensive pro-
duct range available world-
wide from ITT Semiconduc-
tors has been released. 
Called the Semiconductor 

Summary 1986, the catalogue 
describes sixteen families of 
semiconductor devices and 
gives functional block dia-
grams of all of ITT's micro-
computer  products,  MOS 
memory chips and a wide 
range of ICs designed for 
consumer,  telecommunica-
tion and automotive applica-
tions. 
Full data on ITT Semicon-

ductors' other products, for 
example voltage stabilisers 
and regulators, npn, pnp and 
VMOS  transistors,  Zener 
diodes, silicon diodes, recti-
fiers and Schottky diodes is 
given in each case. 

ITT Semiconductors, 
145-147 Ewell Road, 
Surbiton, 
Surrey KT6 6AW. 

US Flight Information 
A range of US Department 

of Defense FI;ght Information 
Publications is now available 
from Evans Air Publications. 
These have been issued by 
the US Defense Mapping 
Agency Aerospace Center for 
the US Air Force, and typical 
of the selection available are 
the following: 
Flight Information Handbook 
(170 pages, 5 x 8 inches): this 
details world-wide ICAO HF 
aeronautical stations (with all 
frequencies and area maps), 
all  meteorological  voice 
broadcast  HF  frequencies 
and times of transmission, 
Global Command and Control 
System (GCCS) stations for 
military flight  communica-
tions, Military Airlift Com-
mand, Stategic Air Command 
and Tactical Air Command 
procedures, etc. 
En route Supplement (450 
pages, 5x8 inches): these 
contain details of a great 
many airfields, both military 
and  civil,  including  com-
munications facilities. 
Planning  Books  (8x11 
inches): these are for use at 
base,  squadron  and  unit 
Operations  Offices,  and 
include all details of airspace 
restrictions. 
Charts (Operational, Tactical, 

Jet, 31/2x5ft): multi-coloured 
charts suitable for wall moun-
ting. 
Full details of the whole 

range are available on receipt 
of a large SAE. 

Evans Air Publications, 
11 Hill View, 
Bryn-y-Baal, 
Mold, 
Clwyd CH7 6SL. 

Component guide 
A leading guide to the 

sourcing, supply and world-
wide sales of European elec-
tronic components, the latest 
edition of the European Elec-
tronic Component Distributor 
Directory for 1986/7 has just 
been published by Benn Elec-
tronics. 
The first edition to be 

issued since the recession of 
'85, the new Directory reflects 
all the dramatic changes in 
product sourcing and pat-
terns of distribution which 
the slump of that year brought 
in its wake. 
Distributors  and  manu-

facturers new to this edition 
of  the  Directory  number 
almost 400. Of 1500 primary 
suppliers now listed more 
than one third are new, with a 
corresponding change in the 
main components now hand-
led and the key manufactur-
ers represented. Over half of 
all existing distributors, for 
example,  have  changed 
either their location, the com-
ponents they supply or the 
companies they represent. 
Now in its sixth year, the 

publication  provides sour-
cings on over 300 distribution 
outlets, including principals 
and subsidiaries in 17 Euro-
pean countries. It features 
more than 7500 component 
manufacturers  world-wide, 
listing by name their repre-
sentatives in each European 
country. All major product 
applications are reviewed in 
depth, with 36 product cate-
gories covering semiconduc-
tors, solid-state components, 
passive components and cir-
cuit accessories. 

Benn Electronics 
Publications, 
Chiltern House, 
146 Midland Road, 
Luton, 
Beds. 
Tel: (0582) 421981. 
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Make that call 
Next  year  is the  75th 

anniversary of the first public 
and private automatic (dial 
telephone) exchanges in this 
country, and I am engaged in 
research for an article to 
make sure the events do not 
go unrecorded. There are a 
number  of  uncertainties 
about  the  really  early 
exchanges,  not  least,  for 
instance, the tones provided. 
It was some years before the 
ringing tone was standar-
dised and a dial tone pro-
vided.  In  consequence  I 
would be pleased to hear 
from anybody who has know-
ledge or reminiscences of the 
early exchanges. 
Although there are a num-

ber  of  museums  with 
telephone equipment, there 
is limited scope for their 
preservation under official 
auspices,  and  private 
switchboards  have  not 
figured in these collections. It 
would be interesting, there-
fore, if anyone would care to 
nominate the oldest private 
exchanges still in service, 
and it may be possible to 
prevent  some  unique 
museum pieces from going to 
scrap. 
Please write to me at the 

address shown or leave a 
message on (0604) 844130; 
every response will be fol-
lowed up. 

Andrew Emmerson, 
71 Falcutt Way, 
Northampton NN2 8PH. 

ARMS for the poor 
A new service that allows 

amateur radio enthusiasts to 
protect themselves against 
incurring heavy costs through 
expensive faults developing 
in their equipment has just 
been launched. 
For an annual fee, based on 

a small percentage of the new 
retail price of the equipment, 
the Amateur Radio Mainte-
nance Service will refund the 
repair bill, including parts, 
labour and carriage, from 
approved  service  agents 
throughout the country. 
The  man  behind  the 

scheme,  Bernard  Whitty 
G3HWX, says: "What we are 
offering is an all-inclusive 
maintenance agreement that 
protects the amateur radio 
user against running up high 
bills for the repair of his 

equipment in the event of any 
type of failure. 
"Provided that the equip-

ment to be covered is in full 
working order at the start— as 
far as the applicant is reason-
ably aware — we agree to 
refund the cost of putting it 
back into service. " 
Mr Whitty says that a two 

year old transceiver costing 
£1000 new could be covered 
against breakdown for £30 per 
year. "Compare this with the 
cost of labour alone running 
at up to £17.25 per hour 
including VAT, " he says. 
"Of course, some faults are 

more expensive to repair than 
others, but a fair example 
would be replacement of PA 
transistors; with labour and 
carriage charges you could 
expect to pay between £140 
and £160. " 
ARMS can be reached by 

writing to: Amateur Radio 
Maintenance Service, Free-
post, Ormskirk, Lancs L39 
3AB. 

A Tangerine dream 
Are there any Tangerine 

owners out there? Does any-
one even remember such a 
computer? Well, a certain 
David Cawthorne is trying to 
get a newsletter going to 
cover software and hardware 
mods, users' programs and 
ideas, conversion of the 64K 
RAM card to 256K etc. 
Interested parties can get 

more details by sending an 
sae to Dave at 40 Westbourne 
Road,  West  Kirby,  Wirral, 
Merseyside L48 4DH. 

Calling all bods 
The Amateur Radio And 

Computer Club (AMRAC) was 
founded in April 1985 with the 
aim of encouraging the use of 
computer  technology  in 
amateur radio. Since that 
time the club has grown 
rapidly and now has members 
throughout the UK as well as 
in Europe and the Middle 
East. 
The club produces a profes-

sionally printed bi-monthly 
newsletter of some 40 pages, 
as well as a hot news sheet in 
intervening  months.  The 
newsletter covers all aspects 
of computer communications 
including  packet  radio, 
ASCII, AMTOR and RTTY. All 
the popular makes of compu-
ter are covered. 
In addition, the club has 

On these pages we present details of 

interesting contacts from clubs and 

individuals. We would be happy to 

receive any similar items from readers 

arranged special members' 
discounts with selected com-
panies,  and  also  imports 
packet radio TNCs at advan-
tageous prices. 
Membership  is  £5  per 

annum and further details 
may be obtained from the 
secretary,  Phil  Bridges 
G6DLJ, at 9 Hollydene Villas, 
Southampton Road, Hythe, 
Hants SO4 5HU; or on Prestel 
mailbox 703847754. 

Happy birthday 
Poole Radio Amateur Soci-

ety will be running a special 
event station. on Sunday 16th 
November from the Brownsea 
Room, Haven Hotel, Sand-
banks, Poole, Dorset. 
The station is being set up 

as part of the society's tenth 
anniversary celebrations, and 
will be mainly operating on 
80m (SSB and CW) and other 
HF  bands  according  to 
conditions, and 2m (SSB and 
FM) using the call GB4PRS. 
The station will be operatio-
nal from 0900 GMT until 2000 
GMT and will be in WAB 
square SZ08. The locator is 
1090AQ (ZK21g). 
In addition to the station, a 

few local traders have been 
invited to exhibit. Anyone 
interested in amateur radio 
will be very welcome to come 
along. Visitors coming from 
the Isle of Purbeck should 
note that, because of its 
annual maintainence prog-
ramme, the Sandbanks to 
Shell Bay ferry will not be 
operating. 
The Haven Hotel was used 

by Marconi for some of his 
early tests. His first land 
station was at Alum Bay on the 
Isle of Wight, which was used 
in conjunction with another at 

Spotted recently in Tenerife by our 
jet-setting Editor: a copy of your 
second  favourite  magazine, 
R&EW, second from the bottom', 
partially obscured by your first 
favourite magazine  . 
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Madeira  House,  Bourne-
mouth, to carry out experi-
ments with  small  vessels 
cruising  off the  Needles. 
From 30th September 1898 
Marconi moved the Madeira 
House Station to the Haven 
Hotel,  Sandbanks,  which 
remained a Marconi station 
until 1926. 
Special QSL cards will be 

available. More details may 
be  obtained  from  Dave 
GOEQV  on  Poole  (0202) 
674802. 

Get on down 
Friday night is club night for 

the  Mid  Lanark  Amateur 
Radio Society. Meetings com-
mence  at  7.30pm  at the 
Wrangholm  Hall, Jerviston 
Street,  New  Stevenson, 
Motherwell. 
Regular lectures are held, 

and  details of these are 
available from David Williams 
GM1SSA, 32/34 Carf in Street, 
New Stevenson, Motherwell 
ML1  4UQ.  Tel:  Holytown 
732403. 
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NOTES FROM THE PAST 
I have been greatly pleased to see such 

widespread  television constructional 
activity not only continuing, but expan-
ding, despite the lack of realism among 
those who forecast that TV receivers 
would be beyond amateur construction 
and home adjustment. Oddly enough, 
few of the home-built sets I have seen 
worked properly straight away. 
Perhaps that is simply my experience, 

and most of those I haven't seen needed 
only minor adjustment before as-good-
as-a-bought-set  performance  was 
obtained. With the kit sets, no doubt, the 
little points which needed ironing out 
were the outcome of departures from 
specified parts. Who but a millionaire 
could afford to buy everything new? 
Perhaps even the millionaires would 
think twice about it while there are still 
plenty of ex-WD EF5Os and a fair amount 
of manufacturers' TV surplus being 
offered at tempting prices. 
For my own part, since the war I have 

built four. Two were admittedly more or 

Staying regular 
The  Chiltern  Amateur 

Radio Club  holds  regular 
meetings on the second and 
fourth Wednesdays of each 
month. The first meeting of 
the month is generally a 
natter night, while a lecture is 
arranged for the next meet-
ing. All meetings commence 
at 8.00pm. 

less experimental, but did the others 
perk properly when I first tried them? 
Not on your life! I suppose neither of 
them would have taken the intelligent 
constructor, armed with nothing other 
than a meter, more than a few hours to 
track down the faults. 
This experience, and what I have seen 

among amateurs generally, almost con-
vinces me that, even with detailed 
instructions, TV building is not a job for 
the beginner unless he has the help of a 
friend with a fairly good background of 
radio experience. 
Perhaps my conclusions are also 

coloured by hearing much of those who 
do have trouble in getting proper results, 
or of the optimists who use the most 
unlikely parts without making full allo-
wance for the differences. On the other 
hand, much of the fascination of con-
structional work comes from personal 
experimentation, and there is certainly 
no better way of acquiring practical 
knowledge. 

Further details are avail-
able from Ron Ray G3NCL on 
(0494) 712020. 

Radio lunacy 
Tom Clark W3IWI has suc-

cessfully received packets 
bounced off the moon (Oscar 
0), an achievement which he 
claims is a first. 
He is currently in Fairbanks, 

10 RUN 1000 
20 GO TO 1010 
100 CLS  RETURN 
350 LPRINT SR$: RETURN 
1000 LET A=100 , GO TO 20 , REM PARABOLA 
1001 GO TO 1010 
1010 GO SUB 100 
1020 PRINT "DIAMETER ? (CM)" 
1030 INPUT D, PRINT Di" CM" , PRINT 
1040 PRINT "FOCAL LENGTH / DIAMETER RATIO ?" 
1050 INPUT R, PRINT R 
1060 LET F=RAD 
1070 LET  
1080 IF ''M<=20 THEN  GO TO 1200 
1090 GO SUB 100 
1100 PRINT "TOO LARGE FOR THE SHEET"  PRINT 
1110 GO TO 1020 
1200 PRINT  PRINT "FOCAL LENGTH ";F " CM" 
1210 LET SR$=CHR$ (8) , GO SUB 350 
1220 FOR X=0 TO D*5 STEP 2.822 
1230 LET Y=X*X/(40*F) 
1240 LET Y=Y/0.4233 
1250 LET HP=0 
1260 LET LP" 
1270 IF (>255 THEN  LET HP=1 
1280 IF Y>255 THEN  LET LP -256 
1290 LET SR$=CHR$ (27)+CHR$ (16)+CHR$ (HP) 
1300 LET Sil$=?A$+CHR$ (LP)+CHR$ (136)+CHR$ 
1310 GO SUB 350 , NEXT X 
1320 REM NOS BASICODE-2 COMPATIBLE 
1330 REM (C)1984 PATRICK GUEULLE 

Alaska on a temporary assign-
ment for NASA where he is 
doing  radio  astronomy 
research. He has occasional 
access to a 65ft dish antenna 
which was recently put to use 
on 432MHz. With 100 watts he 
was able to copy his own 
packets very well after the 
round trip to the moon. 
However, attempts to con-

Patrick Gueulle, of Le Havre in 
France, sent in this program he has 
written for designing parabolas 
such as satellite aerials and 
reflectors for yagi antennas, or for 
infra-red communications.  One 
half of the cross-section of the 
reflector is printed in 0.1 inch 
increments, provided that the 
computer is fitted with a GP100A 
Seikosha printer (alterations are 
necessary with other printers; 
coefficients and control codes). 
The program was written on a 

Spectrum 48K, and complies with 
Basicode-2 rules.  The author 
believes that it can be keyed into 
almost any home computer, only 
lines 10 to 350 (4 lines) needing 
modification via standard Basi-
code routines. 
Note that on the Spectrum the R 

1 0 ) in SR$ should be omitted. 

nect with Dave XE1 TU using a 
20ft dish were unsuccessful. 
Full details of events appear 
in Amateur Satellite Report 
no 129, AMSAT's newsletter. 
While on the subject of 

AMSAT, a new dial-in bulletin 
board has been established 
by Ralph Wal I io WORPK, Vice-
President of Operations. The 
bulletin board will carry the 
latest AMSAT news and orbi-
tal data. 
Users will require either a 

Bell 103-type modem for 300 
baud  service  or  a Bell 
212-type for 1200 baud ser-
vice. The modem should be 
connected  to  a  local 
telephone line and the user's 
ASCII  terminal,  and  new 
users must be authorised by 
the  System  Operator 
(SYSOP)  after  their  first 
contact. 
The  bulletin  board  is 

located in central Iowa and 
can be accessed on 515-961-
3325. 
The newsletter is published 

by the Radio Amateur Satel-
lite Corporation who can be 
contacted at PO Box 27, 
Washington, DC 20044, USA. 

RAIBC 
A copy of Radial, the Radio 

Amateur Invalid and Blind 
Club's newsletter, has fallen 
onto my desk and proves to be 
quite interesting reading. 
A large section of the 

pamphlet is concerned with 
short appraisals on rigs cur-
rently available on the market 
that make life easy for the 
white stick operator. 
Angus McKenzie G3OSS, 

himself a white stick oper-
ator, highlights the facilities 
on each of the rigs that are of 
particular interest to blind 
amateurs, and comments on 
some  of  the  amusing 
Japanese  pronunciations 
produced  by  the  various 
speech synthesizers. All of 
the rigs mentioned have been 
reviewed in full by G3OSS 
in  our  sister  publication 
Amateur Radio. 
The club holds a selection 

of HF and VHF nets, details of 
which are available from the 
net controller, John Moseley 
G4EUU, at the address below. 
Anyone  interested  in 

receiving copies of Radial 
should contact Brian Clark 
G1ECE, the club treasurer, 
c/o the RAIBC HQ, 9 Conigre, 
Chinnor, Oxford 0X9 4JY. 
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Continuing the review of 
Far Eastern stations cur-

rently operating on the low 
frequencies  which  com-
menced in the last issue, we 
will now progress to the out of 
band range within the limits 
2600 to 3015. 

Fabled Cathay 
Returning to the country 

featured last month, China — 
the fabled Cathay of Marco 
Polo — tune the receiver to 
2600 and at that point listen 
for signals from the PLA 
(People's Liberation Army) 
Fujian Front Station, Voice of 
the Strait, at Fuzhou, identify-
ing  in  standard  Chinese 
(Putonghua) as 'Hai-xia-zhi-
sheng  Guang-bo  Dian-tai'. 
With a power of 50kW, it 
carries Haixia 2 in Chinese 
and Amoy from 1030 to 1755, 
the Amoy slots being timed 
from 1400 to 1415, 1445 to 1500, 
1600 to 1615 and from 1645 to 
1700. Voice of the Strait is 
often heard here in Europe on 
this channel. 
Voice of the Strait, Fuzhou 

on 2800 is sometimes logged 
here in the UK, and was heard 
here at 1536 last January. It is 
on the air with Haixia 2 in 
Chinese and Amoy from 0900 
to 1755, the Amoy program-
mes being timed as shown 
above. The power is 50kW. 

North Korea 
There is one station listed 

as operating on the 120 metre 
band ( 2300 to 2498) and six 
stations amid the out of band 
limits, 2696 to 3015, but it 
should be noted that official 
information about the regio-
nal broadcast scene is sparse 
to say the least, that pub-
lished in the short wave press 
being  mainly  the  results 
of monitoring observations. 
Those listed here are seldom 
heard by DXers world-wide, 
but just occasionally the sig-
nals from North Korea do 
filter through to Europe and 
even here to the UK. 
Hyesan in Yanggang Pro-

vince (Yanggang Do) carries 
the Home Service 1 from 1958 

to 1800, except for locally 
originated  programmes 
timed from 2230 to 2300, 0430 
to 0520 and from 1100 to 1110 
on 2300. 
Obviously the monitoring 

process has not produced any 
power rating data on these 
regional transmitters. Glean-
ing scraps of information 
rarely produces a complete 
picture. A tentative logging of 
this one was made during 
January at 1526. 
The Home Service 1, with 

exactly the same schedule as 
above, is also radiated from 
the remainder of the North 
Korean  regional  stations, 
these being Chongjin, North 
Hamgyong Province (Hamg-
yong Bug Do) on 2696; Shi-
nuiju, North Pyongyang Pro-
vince (Pyongyang Bug Do) on 
2746; Pyongsong, South Ham-
gyong  Province  (Hamg-
yong Nam Do) on 2766; and 
Hamhung, South Hamgyong 
Province  (Hamgyong  Nam 
Do) on 2776. Of these, Shin-
uiju is that most reported by 
DXers  residing  nearer to 
North Korea than we are here 
in the UK. 
KCBS in Pyongyang, the 

North Korean capital, broad-
casts the Home Service 1 
continually from 1958 to 1800 
with a power of 120kW on or 
near 2850, not often being 
reported in the European 
SWL press. 
KCBS  (Korean  Central 

Broadcasting Station, 'Cho-
son Chung-ang Pangsong') is 
scheduled on the air from 
2100 to 1930 which includes 
the Foreign Service broad-
casts in Japanese from 2100 to 
2250 and from 0900 to 1455. 
The power is 120kW, the 
frequency 3015 and this one is 
rarely heard here in Europe. 
Our subject next month will 

be Indonesian stations on the 
low frequency ranges. 

AROUND THE DIAL 
Switch  on,  twiddle  the 

receiver controls and get 
listening for some of the 
following transmissions — it's 
DX time! 

AFRICA 
Cameroon 
Garoua on 5010 at 1808, OM 

with a news bulletin in Eng-
lish. Radio Garoua carries the 
Home Service in vernaculars 
and French from 0425 to 0800 
(Saturday and Sunday until 
0700) and from 1645 to 2315. 
Relays of the Yaounde news-
casts in English are at 0530, 
1800 and 2100. The power is 
100kW. 

Gabon 
Africa No.1, Libreville on 

15475  at  1955,  OM  with 
announcements mostly con-
sisting of promos (promo-
tions) in French amid a prog-
ramme of French pop music 
and songs. This 250kW trans-
mitter operates daily from 
1700 to 2300 in French for 
African consumption. 

Lesotho 
Maseru on 4800 at 1827, OM 

with an announcement in 
Sesotho then OMs with tribal 
chants. LNBS (Lesotho Nat-
ional Broadcasting Service) 
is on this channel with the 
Home Service in Sesotho 
from 0300 through to 2200, this 
schedule including news bul-
letins in English at 0430, 0500, 
0527, 1130 and at 1600. The 
power is 100kW. On the Cale-
don River and a commercial 
centre with railway linkage to 
Durban, Maseru is the capital 
of Lesotho. 

Namibia 
SWABC (South West Africa 

Broadcasting  Corporation) 
Windhoek on 3270 at 1940, OM 
with announcements in a 
vernacular  then  YL  with 
songs and a backing of local-
style music in a Home Service 
1 presentation. 
Programmes in this service 

are in the local vernaculars 
Herero, Damara and Nama 
and are on the air from 0400 to 
0630 and from 1830 to 2200. 
The All Night Service, Radio 
Orion, operates from 2200 to 
0400 with announcements in 
Afrikaans,  English  and 
German. 

Nigeria 
FRCN Kaduna on 4770 at 

2234, YL with a talk in English 
all about the political scene in 
the UK. I hope it made some 
sense to the local population 
— I don't understand it myself 
at times! The Home Service 2 
in local vernaculars and Eng-
lish is on this frequency from 
0430 through to 2305 with 
newscasts in English timed 
for 1600 to 1700. The power is 
50kW. The town of Kaduna in 
Northern Nigeria is the capi-
tal of Kaduna state. 

Tunisia 
Tunis on 11730 at 1018, YL 

with a song, pipe music in the 
local style, YLs trilling then 
OM with anouncements dur-
ing the Arabic programme for 
Europe, timed from 0600 to 
1755. 

CENTRAL AMERICA 
Costa Rica 
Radio Reloj, I razu on 4832 at 

0603, OM and YL alternate 
with news items in Spanish, 
OM with the station iden-
tification at 0607. This 3kW 
transmitter operates a24 hour 
schedule. 

Honduras 
La Voz Evangelica, Teguci-

galpa on 4820 at 0422, OM with 
a religious talk in Spanish, LV 
Evangel ica operates in Span-
ish (but see below) from 1030 
to a closing time varying from 
0500  to  0600.  There  is, 
however, an English trans-
mission timed from 0300 to 
0500  every  Monday.  The 
power is 5kW. The city of 
Tegucigalpa, including the 
modern  Comayaguela,  its 
twin city across the River 
Choluteca, is the capital of 
the Republic. Located in a 
Honduran mountain valley, 
Tegucigalpa was a colonial 
silver mining centre founded 
in the late 16th century. 

NORTH AMERICA 
USA 
WYFR Okeechobee, Florida 

with a relay of the Voice of 
Free China, Taipeh, Taiwan 
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SHORT WAVE NEWS  
on 17845 at 1940, YL and OM 
with a discussion in Chinese 
during a programme in that 
language directed to Europe 
and timed from 1900 to 2000. 

SOUTH AMERICA 
Brazil 
Radio  Difusora  Acreana, 

Rio Branco on 4880 at 0232, 
OM with the station iden-
tification  in  Portuguese, 
promos then OM with folk 
songs and guitar backing. RD 
Acreana is on the air from 
0900 through to 0400 with a 
power of 5kW. 
Radio Relogio Federal, Rio 

de Janeiro on 4905 at 0235, 
time signal pips, OM and YL 
with a discussion in Portu-
guese. At 5kW, this one oper-
ates from 0730 to 0330. 

Ecuador 
Radio Popular de Cuenca, 

Cuenca on 4800.6 at 0219, YL 
with a local pop song, OM with 
an announcement in Spanish 
after the station identifica-
tion. Radio Popular operates 
from 1000 through to 0530 but 
sometimes works around the 
clock. The frequency can vary 
from the nominal 4800 up to 
4802 and the power is 5kW. 

Peru 
Radio Eco, Iquitos on 5009.8 

at 0428, OM with an announce-
ment in Spanish then YL with 
a folk  song,  the  signals 
vanishing at 0430 when those 
from Garoua on 5010 at sign-
on wiped out Radio Eco. At 
1kW, R Eco is on the air from 
0900 to around 0400. The city 
of Iquitos, founded in 1863, is 
in North Peru on the Amazon, 
2,300 miles up the river. It was 
an important port during the 
wild rubber boom of the early 
20th century. 

PACIFIC 
Australia 
Melbourne on 7205 at 1857, 

OM with a talk about kangar-
oos and the local wildlife in an 
English transmission to Asia, 
scheduled from 1430 to 2040. 
Melbourne on 17715 at 0340, 

OM and YL with a discussion 
about touring Australia then 
the station identification dur-
ing the English programme 
for Asia, from 0100 to 0900. 

NEAR AND MIDDLE EAST 
Iraq 
Baghdad on 15195 at 0358, 

YL with a song, local-style 

music then YL with the station 
identification at the com-
mencement  of  an  Arabic 
programme for Europe, sche-
duled from 0400 to 1000. The 
glory of Baghdad is reflected 
in the  many tales  of A 
Thousand and One Nights. 

Kuwait 
Radio Kuwait on 15495 at 

0407, quotations from the Holy 
Koran in a programme for 
Africa, from 0200 to 0430. 

Syria 
Damascus on 9950 at 0414, 

stringed instrumental music, 
single chime time-check at 
0415 then YL with the station 
identification and a news 
bulletin during  an Arabic 
presentation to Europe sche-
duled from 0330 to 0900. 
Damascus, the Arabic 'Esh-
Sham' on the Barada River, is 
the capital of Syria and dates 
from antiquity. On the road to 
Damascus,  Paul was con-
verted to Christianity. 

United Arab Emirates 
Dubai on 17890 at 0347, OM 

and YL with a talk about 
Bedouin music and songs in 
an English programme direc-
ted to North America from 
0330 to 0400. 

EUROPE 
Austria 
Schulungssender des Ost-

erreichischen  Bundesh-
eeres, Fleckendorf on 5035 at 
1430, military music followed 
by repeated chimes then car-
rier off. The schedule of this 
one is from 0930 to 1430, 
Monday to Friday inclusive. 
There are morse code classes 
timed from 1000 to 1030 and 
from 1230 to 1300. 

Czechoslovakia 
Prague on 7345 at 1920, YL 

with an announcement fol-
lowed by a programme of 
classical piano music in the 
English programme for Africa 
and Europe, timed from 1900 
to 1930. 
Prague on 17705 at 1443, YL 

with a news commentary in 
the English transmission for 
Asia, timed from 1430 to 1500. 

West Germany 
Cologne on 6075 at 0910, 

OM with a newscast of world 
events in the German trans-
mission for Europe, sche-
duled from 0600 to 2355. 

Italy 
RAI (Radiotelevisione lta-

liana) Rome on 17780 at 1830, 
OM with the station iden-
tification followed by YL with 
a newscast of local and world 
events in the Italian prog-
ramme directed to Central 
America from 1830 to 1905. 

Luxembourg 
Radio - Tele - Luxembourg, 

Luxembourg on 6090 at 1908, 
OM with announcements dur-
ing a programme of USA pop 
records in the German pre, 
sentation to Europe, sche-
duled from 0330 to 2300. There 
is an English transmission for 
Europe  from  this  station 
timed from 2300 to 0200. 

UK 
Wooferton relay of a VOA 

(Voice of America) English 
transmission to Europe on 
9760 at 1903, OM with a news 
bulletin of both world and 
USA events. 

USSR 
Moscow with a relay of 

Kabul, Afghanistan on 9665 at 
1907, OM with a newscast in 
English in a broadcast inten-
ded for Europe and sche-
duled from 1900 to 1930. Also 
logged in parallel on 11880. 

Spain 
REE  (Radio  Exterior 

Espana) Madrid on 7450 at 
1915, YL with the station 
identification  then  into  a 
programme of light music 
during the Spanish  prog-
ramme for Europe, scheduled 
from 0930 through to 2130. 

Switzerland 
SBC (Swiss Broadcasting 

Corporation) Berne on 6165 at 
0851, OM with a talk during the 
French  programme  for 
Europe, timed from 0700 to 
1000. 
Berne on 9560 at 1002, OM 

with the world and local news 
in the English transmission to 
Australasia, scheduled from 
1000 to 1030. 

CLANDESTINE 
Radio-ye Iran (Radio Iran) 

on 7075 at 1830, piano music 
interval signal, OM with the 
station identification then a 
mixed choir with a marching 
song at sign-on. Also logged 
on 9400 in parallel. The prog-
ramme language is Farsi (Per-
sian), the transmission is for 

Middle Eastern consumption 
and the schedule is from 1830 
to 1925. Operated by the 
National Resistance Move-
ment of Iran, the policy is of 
support for the former prime 
minister, Bakhtiar. 

NOW HEAR THESE 

Bujumbura on 3300 at 1944, 
OM with announcements in 
French then into a prog-
ramme of local-style rhythmic 
music rendered on stringed 
instruments.  Radiodiffusion 
Nationale du Burundi is on 
this frequency with the Home 
Service in French, Kirundi 
and Swahili from 0300 to 0700 
(Sunday until 1000) and from 
1600 to 2100, the latter sche-
dule including a news bulletin 
in English at 1700. The power 
is 25kW and the frequency can 
vary slightly on occasions. 
Bujumbura  identifies  in 
French as 'La Voix de la 
Revolution'. The channel is 
more often than not severely 
affected by commercial inter-
ference,  which  on  this 
particular  occasion  was 
absent. Bujumbura, formerly 
Usumbura (the name was 
changed in 1964), is the capi-
tal of Burundi and a port on 
Lake Tanganyika. 
Radiodiffusion de la Repub-

lic Rwandaise, Kigali on 3330 
at 1950, OM with a talk in 
French. The Home Service in 
Kinyarwanda,  Swahili  and 
French is on this channel 
from 0300 to 0600 (Sunday 
until 2100), from 0900 to 1200 
(Saturday until 2100) and from 
1330 to 2100 with news bulle-
tins in French timed at 0430, 
1115, 1600, 1800 and 1930. The 
power is 5kW and the fre-
quency, like that of Bujum-
bura, can also be subject to 
slight variation at times. 

NOW LOG THESE 
Radio Centinela del Sur, 

Loja on 4890 at 0325, OM and 
YL with songs in Spanish, OM 
with the station identification 
and announcements at 0330.A 
previous logging of this one 
ended abruptly whilst a YL 
was singing a local ballad. 
Presumably  a transmitter 
breakdown;  most certainly 
they did not return to the air 
during the following ten min-
utes, after which the writer 
proceeded on a search of the 
60 metre band for the signals 
from other Latin American 
transmitters. [Ml 
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FREE CLASSIFIED ADS 
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FOR SALE 
III Many technical books, magazines, service 
sheets, radio & TV valves (all guaranteed). Send 
SAE for details. F D Brown, 6 Ryan Close, 
Ferndown, Dorset BH22 9TP 
• New boxed valves, eg DET22, 11E2, CV73 (eg 
11E3), CV329 (eg 6F33), BT79, CV345, GC100 etc, 
GTE175M, A2087, A2134,  A2521,  A2599, 6065, 
CV2209, CV4044 (eg 6443), CV4048, E180F, ME1400, 
VLS631, Z803U and many others. Also some used. 
Please write or phone for list. J L Thomson, New 
Road, Norton Subcourse, Norwich NR14 6RX. Tel: 
(050 846) 364 
• Valves, all brand new, boxed, with guarantee. 
Good quality Mazda, Mullard etc, 50p each plus 55p 
postage per order. Types include: 6F23, 6/30L2, 
3001, 30FL12, 30PL1, 30C17, 30L17, EB91, ECC81, 
ECC82, ECC83, ECC84, ECC88, ECF80, ECL80, 
EF85, EF89, EF183, EF184, EY86/7, PC86, P088, 
PCC84, PCC89, PCC189, PC97, PC900, PCF86, 
PCF806, PL81, PL82, 30C15. Free quote given for 
any not listed above. SAE appreciated. K Bailey, 40 
Seymour Close, Selly Park, Birmingham B29 7JD. 
Tel: (021) 472 3688 
• Spectrum Plus with joystick interface, joystick, 
tape recorder, 20 games, RTTY, Morse transceive 
and Morse tutor programs for good short wave 
receiver, or WHY for 2m? FDK Multi 700E, 25W FM, 
£125, or both for a 2m multi-mode. G1EYY. Tel: Hull 
(0482) 857905 
• Power supply: Gresham transformer, tapped 
mains outputs 6.3V at 10 amp twice, 16V dc, also 
6.7V twice, 7V twice ac 10 amp. 10,000 mfd stud 
rectifiers, £10. LF choke, Gardner's 20H 100mA, 
30012, £3. KT66 valve, offers. Crystal calibrator 
No. 10, VFO, harmonics to 30MHz, 500kHz xtal, 
requires 3V (2-U2) plus 90V, working, book, £5. 
Valves, 6L6m, 6SK7m, 6Q7GT, 12SK7m, 12SQ7m, £2 
each. Meter, lmA round, £3. Alan Edwards G3MBL, 
32 Heldhaw Road, Bury St Edmunds, Suffolk IP32 
TES. Tel: (0284) 60984 
• Sony 6700 receiver, 1.6-30MHz, FM 88-108MHz, 
MW, SSB, CW. Cost £248, accept £100 or exchange 
for Trio R600 or Lyetron 12-band receiver. B 
Collins, 5 Railway View, Macfin, Ballymoney, Co 
Antrim, N Ireland BT53 60U 
• Yaesu FRG7 comms receiver, exc condx. No 
mods.  Recently  realigned,  manual  and  box 
included, complete with aerial wire and two radio 
books, £115 ovno. Tel: Philip, Cheltenham. (0242) 
571279 
II National Panasonic RS4800 short wave radio 
receiver. Excellent condition, complete with 
manuals, open to offers, but circa £180. Reason for 
sale, unwanted gift. Tel: Chester (0244) 301573 or 
write Andrew Morris, Hoole Bank Farm, Hoole 
Bank, Chester CH2 4ES 
IN 35 watt transmitter/receiver, tele-radio type 60A 
(Amalgamated Wireless Australasia Ltd) 2-10MHz, 
built-in 12 volt power unit. Transistorised except 
for two valves in transmitter. Good quality 
construction, ideal for conversion. With mic, 
speaker and  detailed  manual.  Collins  TCS 
receiver, with R107 power unit. Vintage valve 
radios HMV 442, GEC BC5639, Murphy A30C, A70, 
A90, A122, A130, U144, TU160, ultra twin R786, 
Rogers FM tuner and stereo amplifier, HG88. Tel: 
Petersfield 62049 
• Telequipment D54 oscilloscope, 10MHz twin 
channel, £75. Two Philips video recorders, both 
faulty. N1700 has brand new heads fitted but motor 
control board faulty. N1500 has good heads but 
modulator fault. Both suitable for spares or repair. 
Some tapes available, £25 each. 1 inch Vidicon 
camera tube, yoke assembly, lens mount, camera 
case, circuit diagram, all new, £25. Amstrad tuner 
amp, £20. Tel: Motherwell 64698 
• Commodore 64 computer, 1541 disc drive, 
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MPS801 printer. Plus joystick, easyscript, Rx-4 
(RTTY, CW, SSTV) software and interface. Also 
games, utility software on disc and tape. All 
equipment boxed with connectors, manuals etc, in 
excellent condition. Cost £600 new, will accept 
£300 ono. Paul, Northampton. Tel: (0604) 413131 
after 6pm, weekdays 
• Slow scan TV transmit and receive program for 
Sinclair Spectrum computer, £5. Paul Goodrum. 
Tel: (0366) 388615 
• loom IC251E, boxed with manual, as new, £425. 
Yaesu FT209RH, 5 watts, 1 hour use only. Boxed 
with manual and charger, £200. Regency HX2000E, 
VHF/UHF 20 channel prog scanner, £95. Yaesu 
SP102 speaker with filters, £25. New astatic D104 
mike, £25. Hanson FS5E SWR power meter, £20. 
Alinco ELH230DE, 25 watt linear, £20. Wood & 
Douglas 2 metre and 70cm preamp, £20. New FT290 
antenna, £3. Tel: (897) 3794 
• Yaesu FT7 HF transceiver with FL110 amp, 
hardly used, £250. TR2400 Trio 2m hand-held with 
base stand/charger and mobile charger, £85. 
Eddystone EC10A SW receiver, £15. Marconi old-
fashioned brass Morse key, £10. Iambic paddle 
keyer with memory c/o contacts, Spacemark, £25. 
Peter, 129 Cranbury Road, Eastleigh, Hants. Tel: 
615306 
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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 
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will accept ads not on our order form. Send 
to Radio & Electronics World, Classified 
Ads, Sovereign House, Brentwood, Essex 
CM14 4SE. 

• Falklands War souvenir,  Argentinian-made 
VHF/FM Manpack transceiver type Philips RT3600. 
A modulised, solid-state, synthesized radio with 
freq coverage 26-70MHz in 50kHz steps. It is 
offered working with a complete set of spare plug-
in modules and circuit diags, but lacks whip aerial, 
handset and optional RF power amp. Cash offers 
or swap for HF receiver. M Turff, 164 Station Road, 
Lower Stondon, Beds SG 16 6J H 
• Pye A200 linear, 68MHz, £35. FM Westminster, 
£42. AM dash-mount, Westminster, £10. Ditto boot-
mount, £12. Base station F30AM, £60. Amphenol N-
type relay, £15. BNC relay, £10. AM Olympic low 
band, £55. Racal 409 mod meter, £85. Possible p/ex 
on above items. G3XDA QTHR. Tel: (0775) 66533 
• J-Beam ant, 8 el, 144, new, £10. J-Beam ant, HO-
2m, £3. T144 BNC ant, new, £4. 21/2  inch meter 0-25A, 
£5. Pair 21/2  inch meters, 0-100 linear scale, .75mA 
FSD, £8. Pair 0-350mA RF meters, £5. 21/2 inch meter 
temp scale, .75mA FSD, £2 each. All new, unused. 
Homer trans Intercom KE550, new, £10. Field 
strength meter, £5. Trans 17V 8A, new, £5. G3OXV, 
Earl, 1 Mayfield Drive, Daventry, Northants. Tel: 
Daventry 702265 
• Disc recorder circa 1940, MSS type, working 
with some spares and blank discs. Tel: (0438) 
832634 
• Yaesu FT23OR 2m FM 3W or 25W output. Mint 
condition, hardly used. In original box with manual 
and  mobile bracket. Scanning and  memory 
channels, £170. Buyer collects or postage extra. 

Tel: (051 644) 9122 after 8pm (Merseyside area) 
• Ham Concorde 120 ch AM, FM, SSB, CW, built-in 
SWR, KHz shift etc, £80 ono. Tristar 747 AM, FM, 
SSB, KHz shift, £70 ono. SWR/matcher for 26-
30MHz, £10 ono. 6 amp 13.8V PSU, £20 ono. Both 
radios will convert to 10m. Write with your offers to 
S Mohan, 75 Pennine Road, Glossop, Derbys SK13 
9UL 
• Sound board ZX Spec, £5. Speech board ZX 
Spec, £7. New N-type plugs, £2. RTTY board ZX 
Spec, £7. PCB for Meon transverter. Will make 4 

mtr, 6 mtr, 2 mtr to HF trvtr, double-sided, drilled, 
£3.50. 2 stage 70cm helical filters, 50 ohm I/P 0/P, 
£3.50. 74 Hall effect keyboard, £10. Car stereo 
cassette  player,  auto-reverse,  prog  search, 
unused. Changed car with one fittedl£30. Ben. Tel: 
(021 525) 9772, after 5pm 
• 70cm ATV Tx, DJ4LB design, basic unit 100MW 
0/P, add-on PAs to 8W, GWO, £50 ono. Microwave 
Modules 6 digit freq counter, built into case with 
PSU prescaler to 500MHz, GWO, £30. Dish 2ft dia 
with feed for 10GHz, £25. Other 10GHz items 
available. Chris Kentch GOFJY, 2 Coleridge Close, 
Worthing, Sussex BN12 6LD. Tel: (0903) 40072 
• Scanner: Realistic PR02008, excellent cond, 
VHF 68-88MHz, 144-148MHz, 148-174MHz, UHF 410-
512M Hz, £90. J Coles, 33 Radley Gardens, Kenton, 
Harrow, Middlesex HA3 9NZ. Tel: (01) 204 8254 
anytime 

• 160ch Audioline 340 CB, 8 watts, low-mid-hi and 
legal 40, FM only, c/w carry case, 'rubber duck', two 
12V nicads, charger, £100. 26.9-28.3MHz, 20 watts all 
mode Tristar 747, £80. Hand ic 006 VHF 8ch scan Ax, 
boxed, hardly used, 12V, will xtal for 75-85 and 148-
174MHz, £100. 2m ham 16ch scan Ax. Two spare 
xtals. 240V-12V. Brand new, boxed, £100. Chris, 
Canterbury. Tel: (0227) 711172, evenings only 
• Super Star 360 FM, beautiful radios, 2606S & 
2830S. Five and ten kHz shift for Alpha channels. 
Choice of two, both original boxes, manual and 
legal customs form, £150 each or part exchange for 
PSU FP 757H0 or ATU FC757AT, cash adjust either 
way. John, Reading, Berks. Tel: (0734) 411501 
• Low-band Pye Cambridge dash mount, ideal for 
4m but have full details on how to modify to two 
metres, £14. 30A PSU, 13.8V, over-volt protection, 
short circuit protected, £50. Electronic keyer with 
twin paddle, £12. 2m Tx chassis, 6-40A in the PA, 
25W output, £25. Various Tx chassis, £2. Part of 
18AVT aerial, 10m, 15m and 20m sections, £10.Gino 
Martorano, 81 Sapcote Drive, Melton Mowbray, 
Leics LE13 1HG. Tel: (0664) 500228 
• Micronta LCD digital multimeter, 13 ranges, £15. 
Wolsey Quantum 260 wideband UHF masthead TV 
amplifier with power supply, £20. Sinclair Enter-
prise programmable calculator with program 
library and mains adaptor, £15. D Bird, 5 Dean 
Road, Woodthorpe, Nottingham NG5 4FJ 
• Admiralty pattern amplifier, 117B A/S 470 circa 
1955, inscribed 'Target - Own Ship and Torpedeo' 
etc (new). Have 2 large 220V Navy armatures (new). 
Marconi control unit assembly type 7227 (new). Air 
Ministry command units, tuning unit TU171 and 
control box 10L/239, black crackle finish. Army - 
remote control unit 'E' suits several sets (new), 
PSU No.4 for WS22, variometer for WS19, PSU No.1 
and No.2 for WS19, rebroadcast unit for WSB44, 
Ministry of Transport and Civil Aviation set type 
116, ref 100/0A1226 - 15 valve (mainly octal), 95-
150M Hz, circa 1944. Have two Advance E2 sig gens 
left and one J2, 250V wooden case Megger circa 
1949, low votlage PVC connecting wire - 100 
colours. Other items available: will sell but prefer 
exchange for military radio equipment WW2 - 
1960s, working or for spare parts only. Tony 
Howard. Tel: Bedford (0234) 68559. Work hours only 
(inc Sats) 
• Trio TR9130 multimode mobile, mint condition, 
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only 3 months old, £425. Tel: Dave G4CGZ, (01) 684 
7313 or QTHR (01) 677 9309 after 7pm 
• Wraase SC1 SSTV/fax unit, latest model, as new, 
£695. 6 metre module for Yaesu 726 Tx/Rx (new), 
£170. Epson MX82 printer (as new), spare ribbons, 
£115. Jaybeam D15/23 23cm yagi (new), £43. SSB 
GaAsFET mast-head 2m preamp controller, £90 
(new). Tokyo Hypower 2m linear, 10W in 80W out, 
£90.Met 432-17X 70cm X yagi, £30. Paul G4XHF. Tel: 
(0293) 515201 
• AOR 2002 scanner 25-550, 800-1300 AM/FM NFM. 
Newish PSU, ant, £350. Sony 2001D air FM general 
coverage, preselector, £225. Covers the Spectrum, 
£550 both items. Ferrograph Series Six stereo 3 
speed, 3 motor, 3 head, reel to reel, £50. Write 31 
Anerley Park, Penge, SE20 
II Marine D/F radio. LW/MW with loop aerial. Ideal 
medium wave DXing, £70. Small portable oscillo-
scope, £25. Airmec laboratory power supply unit. 
0-700 volts, 0-300 volts, 12 + 6 volts. Stabilised. Fully 
metered, £25. Racal amateur bands receiver, 
£75.Tel: (0639) 820356 
II Slow scan TV transmit and receive program for 
the Spectrum computer. Cost £15 new, accept £5. 
Requires no add-ons. T Branch, 111 Yelland Road, 
Barnstable EX31 3EE. Tel: (0271) 861024 
• Sale or swap, Bearcat 220 scanner, Trio R600, 
Diawa two-needle SWR meter and ME Super 
camera, Pentax,+2 x converter with lens, filters, all 
in good cond. For price or swaps phone Alistair on 
(0224) 491198 
• Sharp portable ac or battery, FM, LW, MW, SW 
1.6 to 26.5MHz. BFO/AFC, power unit, manual, £60, 
buyer collects. Grundig Concert Boy 220 FM, LW, 
MW, SW 5.6 to 18MHz, ac or battery, manual, £22. 
HC Bach, 52 Tudor Close, Belsize Av, London NW3 
4AG. Tel: (01) 794 9790 
• Eddystone 680X receiver, 480kHz to 30MHz, 15 
valves, large slide-rule dial, smooth flywheel 
loaded slow motion tuning mechanism, £95. Tel: 
(0283) 63767 
le Scope, Hitachi V152F, 15MHz dual-trace, 2 
probes, carry cover, £175. Phone after 6pm: (031) 
668 3451 
• Codar  CR70A  AM/SSB  general  coverage 
receiver, £30. 6 amp 13.8V PSU, £20. 3 amp 13.8V 
PSU, £10. Daiwa infra-red remote mike system 
RM-940, £25. Farnell 5V 30 amp PSU, £30. Amstrad 
8000 Mk3 100W stereo amp, offers. Write with your 
offers to S Mohan, 75 Pennine Road, Glossop, 
Derbys SK13 9UL 
• Astronomers: exchange my Bresser 4 inch 
catadioptic Newtonian reflector with full equato-
rial tripod, immaculate, current value £379, for 2m 
multimode. Any considered except FT290. Must 
cover 144MHz - 148MHz. May sell for sensible 
offer. Would consider FTV901 etc with 2m and 
70cm.  G6HHV  QTHR.  Tel:  (051)  327  5804 
(Merseyside) 
• Yaesu FT209RH 2m FM hand-held 5W/1.5W 
output, Tx/Rx 144-148M Hz. Keypad programmable, 
ten memories, built-in vox. 6 months old with soft 
case, offers around £225. Also selling Global 1000 
ATU, mint condition, offers? Tel: (01) 845 4008 
(Ruislip) 
• Realistic DX 302 communications Ax, digital 
frequency read-out, £175. CB base station, legal 
FM. Harvard H-407, £50. Bashed-up mobile CB, 
legal FM. Colt 295, £17.50. FDK portable receiver, 
141 - 179MHz in 2, 5 & 7kHz steps, £80. Various LP 
records, Uriah Heep, Deep Purple, Hendrix, Thin 
Lizzy etc, £1.50p each. Double albums £2 each. 
Betamax video, new heads, 12 months guarantee, 
£120. Mike, 14 Doverfield Road, Brixton, London 
SW2 5NB. Tel: (01) 674 0513 
• Books for sale: Bennett College correspon-
dence course text books, well illustrated with 
photos of ship and shore equipment of the late 
1900s - early 1920s, 2 large vols, £10 + £2 p&p. 1938 
Admiralty handbooks vols 1&2, £8, p&p £1.50. 
Elementary Principles of WIT by Bangay, Part 2 
(1922), £2, p&p 50p. Short Wave Wireless Com-
munication by Ladner and Stoner (1946), £3, p&p £1. 
Ultra and Extreme Short Wave Reception by Strutt 
(1947), £3, p&p £1.  World Radio  Television 
Handbook (1979), £2, p&p 50p. Surplus Schematics 
Handbook by CQ , covers more than 80 items of 

WW2 surplus, £3, p&p £1. Surplus conversion 
manuals vols 2&3, covers most popular items of 
American surplus, £4, p&p £1. Copies of manuals: 
Racal RA117, £8, p&p £1. Eddystone 770U, £4, p&p 
50p. Tel: (0823) 75776 between 6 and 7pm 
• Amstrad CPC464 plus disc drive and DMP2000 
printer. Protext on ROM, over 50 games on tape 
and disc, 20 books plus firmware and Basic 
manuals and over 40 blank tapes and discs, £450 or 
swap for any good HF receiver, eg Trio 2000, lcom 
or Yaesu FR101 or WHY. Palmer, 38 Berkeley 
Square, Havant P09 2RT 
• Cobra Mk2 148, AM/FM, SSB/CW, £100. Tel: (031) 
668 3451 after 6pm 
II Data Laboratories digital memory units for use 
with scopes and chart recorders to record and 
analyse fast or slow waveforms. Top grade lab 
units with many facilities, each with maker's 
handbook. DL901, single channel, £150. DL905, 
dual timebase 0-3MHz, £250. DL922, dual channel 
0-6MHz, £250. Michael Howell, 64 Valiance Road, 
London N22 4UB. Tel: (01) 888 1909 
II ATV test card program for Sinclair Spectrum 
computer, £5. Slow-scan Tx/Rx program for 
Spectrum, £5. Spectrum tape copier, £3. RX4 RTTY, 
slow-scan, Amtor, morse, Rx-only program for 
Spectrum, £5. Paul Goodrum, 9 Ryston Close, 
Downham Market, Norfolk PE38 9BD. Tel: (0366) 
388615 
• DX-TV: Sony 10 inch screen black & white 
VHF/UHF model. Covers Band  1/3 & UHF, 
complete with external varicap tuner housed in 
aluminium box with calibrated meter, gain control, 
fine and coarse tune. Mains powered, excellent. 
Bargain at £65. Tel: Wally (0202) 745185 after 6pm 
• Low band Pye Cambridge, ideal for 4m but I 
have full details of how to put them on 2m, £14. 
Keyer with twin paddle built on, £12. 2m Tx with 6/40 
in PA, approx 25W out, £25. Antenna filter 68-
88MHz, £5. 18AVT antenna, but only have 10m, 20m 
and 15m sections, £10. 30A, 13.8V PSU over-volt and 
current protection, £50, Gino Martorano, 81 
Sapcote Drive, Melton Mowbray, Leics. Tel: (0664) 
500228 
• Clearing shack! Capacitors (up to 5kV), valves, 
class D wavemeter, meters, precision resistors, 
gauges, 'Scotchlite' 6inch wide self-adhesive; car 
accessories & tools, filters, lenses, tie rod swivel 
joints, shoes for 1960 older models, all new not 
salvaged; photographic oddments & projector 
lamps; geographic 35mm filmstrips, portable 
typewriter, just serviced, £15 in case; Ultravox 
dictaphone, complete; gas fire; Super Ser port-
able less bottle, £15 ea; many others - ask! Send 
large sae + stamps to cover cost of lists you 
request write: 25 Glenmore Road, Oxton, Birken-
head, Cheshire L43 2H0 
New pro-built 24 volt power supply, good cond, £25 
ono. Free to buyer Marconi 24 volt marine receiver 
No 1017, working on freq 15, 40, 250, 640kHz, 0.65, 
1.6, 1.6, 4MHz, with manual BFO. Tel: Jim (01) 556 
4050 (London) from 1800 to 21.00hr5 
• FT221R, muTek, £325. 2m GaAsFET PA, £40. 70cm 
muTek PA, bipolar, £10. TR8400 70cm 10W mobile, 
£160. 70cm and 2m two-way splitters, £10 each. 
Omega complete ()RP rig, offers, 4XC250B 2m 
linear, £120, 1.5kW capable 2m tetrodes, offers, will 
consider p/ex for FT780, IC402, 21e1 Tonnas etc. 
WHY? Mike, 46 Hollytree Road, Gateacre, Liver-
pool L25 5P0. Tel: (051) 428 2448 
• Satellite dish, 2.5m diameter, 4 segment 
assembly, complete with stand. Hassle from local 
council necessitates sale, £175. Ian. Tel: Lincoln 
(0522) 694134 
III Two GEC Worcester 10-channel high band 
mobile radio telephones type RC620, £40 each or 
£75 for both or WHY? Tel: King's Lynn (0553) 763428 
• FDK 750XX 2m multimode Tx/Rx, 18 months old, 
excellent condition. Genuine reason for sale. 
Original box, manual + circuit diagrams, mobile 
bracket etc. Now costs £499 new, only £325 ono. 
G1KRL, not QTHR. No licence, no sale! E 
Sweetland, 103 Abington Avenue, Northampton, 
NN1 4PB. Tel: (0604) 37266 
• Reftec 934MHz transceiver (original type), £125. 
Les Wallen 934MHz collinear aerial, £25. Postage 
extra. If interested give me a ring. Andrew 

Emmerson, Northampton (0604) 844130 
• Free: Some electronic components, hardware 
and transformers- a bit heavy so please send £2 to 
cover post/packing. All by post only. Martin, 6 
Downland Garden, Epsom KT18 5SJ 
AX25 packet radio TNC, £99. FT-708 70cm hand-
held, £160. NEC 8023 dot matrix printer, £120. ARRL 
Handbook 1985, £4. Trevor Tugwell, 6 Kestrel Drive, 
Mudeford, Christchurch, Dorset BH23 4DE Tel: 
(0202) 486344, Ext 2223 
• Thandar TF200 freq counter and TP600 pre-
scaler, plus case, service manual and x 1x 10 
probe, 600MHz, all new, £150 + p&p. Oscilloscope 
probe with all adaptors, instructions, on a BNC, 
still sealed in box, £10. Lots of new Pro software for 
IRS 80 Model 100 lap computer, cost £30 to £150 
each. Sell £10 each + p&p. Hewlett Packard HP22 
program calculator + charger etc, £25. UK freq 
books, never sold in UK shops. Tel: (0473) 85526 any 
time 
• Heathkit 5MHz oscilloscope, needs attention, 
£30. Heathkit ac electronics, dc • electronics, 
semiconductor devices, electronic circuits, digital 
techniques,  microprocessors,  Heathkit 
Experimenter,  Heathkit  Digital  Design 
Experimenter microcomputer, all one complete 
home study training course. All books in good 
condition. Sell for £650 or could swap for audio 
mixers, disco equipment etc. For more informa-
tion contact James Bonner, Ballyargus, Redcastle, 
Co Donegal, Ireland. All offers considered 
• Radiobase, for the 48K Sinclair ZX Spectrum, 
and ZX Spectrum+ , is a database which can hold 
up to 550 radio station records. It is supplied on 
cassette complete with approximately 250 records 
on Irish stations (including the pirates), but may be 
used for any stations, Records are easily updated, 
amended, deleted, sorted and saved. Searching 
facilities are by station name (or part of), location 
(or part of), or by a combination of characters 
entered by the user. A fast frequency search is 
also available. Lists of stations may be produced 
on the screen, or via your printer if your printer 
software is loaded into the computer and print 
commands embedded  in the program. Full 
instructions are supplied with the cassette, which 
is available for £5.50 from Brian Buckley, 'Enfield 
House', 29 Coalisland Road, Lurgaboy, Dungan-
non, County Tyrone, Northern Ireland BT71 6LA 

WANTED 

• Info on R1155 valve receiver. Also suitable 
SSB/CW modification circuit. Will refund postage. 
JH Greenstein, 14 Usishkin St, Jerusalem 92426, 
Israel 
• Circuits for Selena B210 8-band receiver, 
Realistic music centre type Clarinette 390A, 
Audioline car radio cassette - no model number 
but has five-band graphic equaliser, FM/LW/MW 
and uses LA4460 and LA4461 IC audio stage. Would 
also like HY5 preamp or address of stockist. 
W Wrightham, 95 Kelvin Walk, Sheffield S6 3ES 
• Early portable valve radios. Any pre-war model 
would be of interest. Working condition immate-
rial. Also wanted early radio components. Tel: 
Reading (0734) 883799 
• Trio TS700G, first class order only please. State 
price wanted. Phone after 6pm ask for Ron Tel: (042 
43) 4726 
• Manuals for Hambander 8000, Emerson FU424, 
Hoover W/M A3006, £8 each. Circuit diagrams £4 

each. Frank Mathieson, 4 Vickers St, Motherwell 
ML1 3RF Lanarkshire, Scotland. Tel: Motherwell 
66381 
• Service manuals for Tektronix 7514 scope, 7650 
& 7851 plug-ins. Buy or copy, all expenses paid 
also 7Al2 or 7A18 plug-in units, any condition. Tel: 
(069) 172 597 
• Circuit diagram or manual for MCR1 wartime 
receiver. R Goad G4EFA, Flat 2 Osborne Cham-
bers, 59a Osborne Road, Southsea, Hants P05 3LS 
• Time base, 15 or 20MHz for Telequipment S43 
scope, K type amp plug-in, must be working. Phone 
after 6pm. Tel: (031) 668 3451 
111 Valve receivers: Collins 51J, R338, R390A; 
BC312, BC342, BC348, B-2, BC779, BRT400; Ham-
merlund Super Pro, SP400, SP600; Hallicrafters 
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 FREE CLASSIFIED ADS 
S27, S36, SX28, S42; RCA AR77, AR88; early 
National HRO, HRO-50, HRO-60 etc, in clean 
condition only. Early hi-fi: Tannoy and dual 
concentric speaker units, Garrard 301,. Thorens 
TD124 MkII, Ortofon, SME, Decca, Quad. Valve 
amplifiers, Western Electric audio equipment, 
EMT etc. Please telephone John Baker (Kings 
Cross) (01) 833 3008 
• A copy of Test Equipment for the Radio Amateur 
by RSGB and Teleprinter Handbook any editions. 
Any condition, will pay postage etc. Please contact 
Hudson, 29 Prioress Road, Canterbury, Kent CT2 
8NX. Tel: (0227) 458464 
• Ceramic triodes, tetrodes etc, 610A, 620A bases, 
high voltage equipment, ie electrolytics & ceramic 
capacitors, transformers etc. FT780, IC402 have 4x 
19-el Tonnas, 4 frame splitter, will consider p/ex. 
Also wanted 21-el Tonnas. Also have Omega QRP 
rig, will consider receiver in exchange. Mike, 46 
Hollytree Rd, Liverpool L25 5PD. Tel: Home (051) 
428 2448, work (051) 342 6441 
• Commercially produced or ready constructed 
video sync processor. Details, with tech details 
please (this unit is required to reduce roll/jitter in 
DX TV reception). DJ Oliver, 100 May Lane, Kings 
Heath, Birmingham B14 4AG 
III Tangerine owners — I am trying to get a new 
newsletter going, please send an sae to David 
Cawthorne, 40 Westbourne Road, West Kirby, 
Wirral Merseyside L48 4DH for details. Subjects 
include double-density discs, double speeding 
Tangerine, software and hardware alterations, 
user's programs and ideas, conversion of the 64K 
RAM card to 256K, increasing the speed of the TUG 
video card six times etc 
• B40D, must be mint condition. I can't stand 
scrap iron. Write Mr Fordham, 31 Anerley Park, 
Penge SE20 
• Handbook and circuit for photocopying for 
Army CI I, solid-state type, with valve PA. All costs 
for postage refunded, handbook and circuit will be 

returned within one day. Gerard Fitzgerald, 40 
Maigue Way, John Carew Park, Limerick, Ireland 
PE16DP. Tel: (061) 43584 
• National company Malden receivers, in good 
condition, plus manuals for NC100A, NC33 receiv-
ers. Copies of manuals for Scarab Systems MPTU-
1 terminal unit, interface SP-RTTY-3 interface for 
Spectrum. Details how to use Futaba LCDs: 6-LT-
062, 7-LT-02, 5-LT-03. Radio and Electronic World, 
Jan 1982. All expenses paid. Tel: St Albans 39333 

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. We 
will accept ads not on our order form. Send 
to Radio & Electronics World, Classified 
Ads, Sovereign House, Brentwood, Essex 
CM14 4SE. 

• WS19 Mk! & MkIII, R1154, R1155, R107,WS 
Canadian 52, rotary dynamotor for BC224 or 348. 
For R107 I urgently need several watch holders, 
screen  cans,  etc  (see for sale ad). Want 
handbooks/circuit description WS31, WS52, WS62, 
C12, WS38, W588 and others. Tony Howard. Tel: 
Bedford (0234) 68559 daytime inc Sats 
• A receiver able to tune into RTTY 137MHz and 
145MHz is needed for a project. Coverage from 1 to 
50MHz with SSB would be ideal. Can afford up to 
£100, age isoot too important but it must be in good 

working order. Andrew Hines, Gonerby, Hill Foot, 
Grantham, Lincs. Tel: (0476) 68372 
• HF transceiver, Trio or Yaesu preferred. Please 
contact: Chris Kentch GOFJY, 2 Coleridge Close, 
Worthing, Sussex BN12 6LD.Tel: (0903) 40072 
• Faulty HF mobile rig. Also VHF/UHF rig. Pye 
M290 series mobile. Any '00' model railway items. 
G3XDA. Tel: (0775) 66533 
• Scope in good condition. Minimum 10M,Hz 
bandwidth. Single or dual trace. About £85. Also 
wanted: digital multimeter, about £20. Please write 
or phone Geoff Priestland, 27 Manzel Road, 
Caversfield, Bicester, Oxon OX6 9US. Tel: Bices-
ter (0869) 241796 
• Information on how to design and build bimorph 
hydrophone using amorphous ribbons. All info 
acknowledged and postage refunded. Please 
send details or references. Mr S J Isaac, 29 
Sapphire Street, Cardiff CF2 1PX 
• Mono Decola with tuner, preferably 3-speed. 
Must be complete and suitable for high quality 
restoration. Tel: Petersfield 62049 
• Yaesu FT2F, FT2FB for spares, xtals. Manual, 
service sheet for Telequipment D75 oscilloscope. 
Andrew Stone. Tel: (01) 549 1366 ext 336 or write 
G40JR QTHR 
• Telford Communications 2 metre receiver, 
matching unit to Telfords TC10 2 metre transmit-
ter. Details to Steve Barker G1GGX, Crediton. Tel: 
(03632) 4865 
• Circuit diagram for Grundig TK41 tape recor-
der, also ELL80 valve at reasonable price. Include 
postage in price. Mr H Rule, 21 Wellington Close, 
Camborne, Cornwall TR14 7HE 
• AM or FM broadcast transmitter. Must be ln 
working order and in box. No rip-offs! Contact 
John Hurst, 4 Blandford Road, Kid I ington, Oxford 
0X5 2BN or tel: Kid I i ngton 6571 
• Beg, borrow or buy manual for Ferrogiaph 
Series 5A reel to reel recorder or photostat copy. 
Will pay all costs. Tel: Jim (0475) 35123 

FREE CLASSIFIED AD ORDER FORM 

Send to: Radio & Electronics World Classified AdsSovereign 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  fl  Wanted   

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

LI 

Name/Address 
Postcode/Telephone 

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 L L 

ETESON ELECTRONICS 
158 Lower Green, 

•  PouNorok-Fylde, Blackpool 

Tel: (0253) 885107 

Open 9.30am - 1230, 1.30- 5.30. Closed Wed & Sun. 
Electronic Component Specialists. 

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

* MICROCOMPUTERS 
* PERIPHERALS 

* INSTRUMENTATION 
For fastest, best CASH offer, phone 

COMPUTER APPRECIATION 
Canterbury (0227) 470512 

Telex: 966134 

WHY PAY HIGH PRICES 
FOR COMPONENTS 

Z80A 
6802 
6821 
8840 
MAN 8910 
MSM 5632RS 
2532(EPROM) 
MC14412VP 
74C922 
8 way dil switch 
6 way dil switch 
16MHz Xtal 
3V6 100mAh PCB battery 
6850 

RELAYS., 
120 DPDT 5amp PCB 
24v 10amp 3 pole 
Base for above 
24v lamp DPDT (cradle) 
240 lamp 4pole (cradle) 
24v DPDT ',amp PCB 
240 SPST lamp PCB 
6v DPDT lamp PCB 
50 DPDT lamp PCB 
B.N.C. sockets 
3506m speakers 3mn 
9v buzzers PCB 
15w8y 0 sockets 
6116LP-3 

.50 
2.70 
1.30 
350 
so 
see 

630 
4.20 
SO 
.so 
80 
1.30 
1.30 

N MI 
1.00 
200 
.30 

4D 

199 
80 

SPECIAL O MEN 
Automatic Car Immobiliser 
Automatic Key Pad Car Immobiliser 
Reversing Bleeper 24v 
Reversing Bleeper 120 
Copper Clad Board- Single Sided 6in x 
Copper Clad Board-Double Sided 6i0 x 2,/2in 

Available while stocks last. 

Send SAE for complete stock list. 
Add 15% VAT plus 50p p&p to all orders. 

Cheques and Postal Orders made payable to 
GIN-MAR COMPONENTS" and send to:-
"GIN-MAR COMPONENTS", Bridge Cottage. 

Bedlington Bank. Bedlington, 
Northumberland NE22 5RY. 
Telephone 0670-369366. 

75 
1.35 
65 
1.75 
.45 
1.50 
2.00 

.30 

.25 
AO 
45 
65 

USED 
.50 

AGRIMOTORS 

.50 

.80 

.75 

.60 

.75 

.75 

.20 

.50 

40 
t50 

E5.99 
E13.99 
£7.20 
£7.20 
30p 
35p 

MERTON CB AND RADIO CENTRE 
MERTON GARAGE AND POST OFFICE, MERTON. 

Nr OAKHAMPTON, DEVON EX20 3DZ 

OPEN 6 DAYS 9-6 LUNCH 1-2pm 
(SUNDAYS BY APPOINTMENT) 

SPECIALIST IN 934 MHz 
SUPPLIERS OF ALL 27MHz AND 934 MHz EQUIPMENT 

AMATEUR ACCESSORIES CATERED FOR 
08053 200 

SERVICE SHEETS 
For most Makes, Models and age of electronic equipment 
Audio. Video. TV. Test. Amateur Radio, Vintage etc. 

Thousands stocked 
SAE Enquiries 

MAURITRON TECHNICAL SERVICES 
Dunn REW, 8 Cherry Tnro Rood, Chinnor, Oxon OX9 40Y 

PNP COMMUNICATIONS 
Test Equipment 

Check your SSB power output and 
linearity with our two-tone test 
oscillator type T30  Kit £28.60 

Built £39.50 
Built in watch-dog timer 
(Requires dummy load and Oscilloscope) 

Send a large (A4) SAE for full Cat. 
Please add VAT at the current rate. 
Access Barclaycard (VISA) welcome. 

62 Lewes Avenue, 
Newhaven 

East Sussex BNB 95B. 
Tel: (0273) 514465. 

JAYCEE ELECTRONICS 
JOHN GM3OPW 

20 Woodside Way, Glenrothes, 
Fife KY7 5DP 

Tel: 0592 756962 

Open: Tues-Sat 9-5 
Quality secondhand equipment in stock. Full 
range of TRIO goodies. Jaybeam - Microwave 

Modules - LAR. 

TELEBOX 
turns any colour monitor with a composite video input into a 
QUALITY 7 channel off air COLOUR UHF TV set. Brand new 
self contained mains powered. Integral 4 wan audi amp 
ONLY £27.50. Plus £2.50 p&p. Send cheque/PO to: 

Dept RE, CHILTERN COMMUNICATIONS 
COMPANY, 8 CHILTERN STREET, LONDON WI 

BEAM VIDEO 
Throughout the house on Channel 36. 
Price £10.50 + P&P 50p. Phone for leaflet: 

Electronic Rtallorder A 
62 Bridge Street, Rarnabottom 

Lance BLO 9A0 
153  TN: 070682-3036 (24hr5) 

GROSVENOR 
SOFTWARE (G3BMK) 

AX25 Packet Radio 
Oregon 32/64 and Tandy Color 

A breakthrough in Packet Radio - AX25 stand-alone 
software in ROM cartridge, plus a built VHF 1200 Baud 
modem for just £99! 
Full AX25 implementation with up to 6 simultaneous 
connections, optional beacon, and digipeater opera-
tion. HF kit available soon. Send an SAE for full details) 
of this and RTTY CW SSTV and AMTOR. 

2 Beacon Close, Seaford, 
East Sussex BN25 2JZ 
Tel: (0323) 893378 

Radio&. 
Electronics 
= I World 
This method of advertising is available in 
multiples of a single column centimetres - 
(minimum 2cm5). Copy can be changed 
every month. 

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

SMALL 
ADS 

Irmostoist mlimium m o m o m mm oxi m m otela m o mmi g 
I RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM 

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

I PLEASE RESERVE  centimetres by  columns 

I FOR A PERIOD OF 1 issue  E 3 issues  Ej 6 issues  0 12 issues   

• COPY enclosed  fl  to follow  0 

PAYMENT ENCLOSED: 

• CHARGE TO MY ACCOUNT 

I COMPANY   

Cheques should be made payable to 
Radio & Electronics World. Overseas 
payments by International Money Order 
Credit Card 

I ADDRESS  I 
I SIGNATURE  TELEPHONE  I 
I  I 
I  I 
II  C P U  II I !   I 
limme m m o m m m o o mmum missis mo m mium m m o o m mil 
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NEXT ISSUE 
ON SALE 

13th NOVEMBER 
1986 

ESR ELECTRONIC 
COMPONENTS 

• Full range of Components, Motors and 
Servos • Robot arms and Interlaces • 

VeHerman electronic kits • 
Send for new catalogue 60p inc. P&P 

FREE PRICE LIST AVAILABLE 

13a Station Road Cullercoats, 
North Shields Tyne & Wear — NE30 4PQ 

Telephone 091 2514363 

G4 DXX 
Video Electronics 

For Icorn, Dray, Wells, DAIWA, Datong. N934 MHz 
equipment, logbooks, 
rotators, cable, etc. 

OPEN 9-5pm, Closed Wednesdays 

141 Lancaster Road, Morecombe, Lancashire LA4 SQJ 

Phone: (0524) 418873  10 

MAXI 
COILS AND CHOKES 
PREVIOUSLY MADE BY 
DENCO SAE PRICE LIST 

8 BRUNEL UNITS, BRUNEL 
ROAD, GORSE LANE IND 
ESTATE, CLACTON, ESSEX 

C015 4LU. 
TEL (0255) 424152 

Telephone 
the advertising 
department on: 
0277 219876 
for details 

din Sur all fworeoausrkFiRsEEa laprgriceeslAist 

(22p stamp) (Overseas US $2 bill) 

(Europe -2 International reply coupons) 

SYSTEM DESIGNS (Total Kits): Focal, 
KEF Constructor Series, etc 

DRIVE UNITS Focal, KEF, Audax, 
Celestion, Coles, Peerless, Seas, Siare, 
Scanspeak, etc Also Group/Disco Units 

CROSSOVER NETWORKS — Active & 
Passive Components, Accessories etc 
Expert advice via our enquiry service. 

ELEKTOR/KEF PL301 
Units, Networks & Components 

Full details from 

FALCON ELECTRONICS 
Dept RE, Tabor House' Mulbarton, 

Norfolk NR14 13JT 
(Proprietors: Falcon Acoustics Ltd) 

DESIGN SERVICES 
microprocessor, special interfaces, 
analogue, digital, signalling, alarm 
systems, PCB design and artwork. 

Prototype and small batch 
production. 

ALAB ELECTRONICS 
Grantham (0476) 860089 

D.P. HOBBS (Norwich) Ltd 
13 St Senedicts Street, Norwich Tel: 6157116 

Open Mon-Set 9-5.30 
Closed Thurs 1.00pm  pi 
sioc.o. of 

\  /A YAESU, FDK, ICOM, JAYBEAM 
& Electronic Component Specialists 

ICOM 

COUNTY 
GUIDE 

RF DEVICES AT ROCK 
BOTTOM PRICES! 

Nobody beats us: 

Over 30,000 RF devices at low prices 
REPLACEMENT RF TRANSISTORS 
MRF454 HF/SSB 80W  £18.20 
M FR450 HF/SSB 50W  £11.60 
MRF238 VHF/FM 25W  £12.80 
MRF475 HF/SSB 20W  £2.99 
2SC1969 HF/SSB 18W  £2.50 
2SC2043/1307 HF 16W  £2.00 
2SC1947 VHF 3.5W  £7.60 
2SC1946A VHF 32W  £14.30 

REPLACEMENT RF POWER 
MODULES 

M57704/SAU3 UHF 15W  £36.00 
M57712/SAV7 VHF/FM 25W  £39.00 
M57713/SAV8 VHF/SSB 15W  £39.00 
M57716/SAU4 UHF/SSB 15W  £49.00 
M57719 VHF/PMR 15W  £29.00 
M57727 VHF/SSB 38W  £45.00 
M57749/SAU11 934/FM 7W  £29.00 

Send £1.00 p&p and SAE for full list 
All prices inc. VAT 

Many Ic's and other types in stock 

RAYCOM LTD 
DEPT RE 584 HAGLEY RD WEST 

QUINTON BIRMINGHAM 

B68 OBS 

021 421 8201-3 

=  (24hr answer phone)  Ell 

X XX 
ADULT VIDEO CLUB 
OUR GIRLS WILL GIVE YOU 

THE INTIMATE DETAILS. NOW RING 

0924 262122 (24 HRS) 
OR WRITE: AVC, PO BOX 12, 
BATLEY, W YORKSHIRE 

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

Total  Ad space 
prepayment  single 
rates  double 

3 issues 
£47.00 
£94.00 

6 issues 
£88.00 
£176.00 

ONICS WORLD COUNTY FORM 

TO: Radio & Electronics World • Sovereign House • Brentwood • Essex 

CM14 4SE • England • (0277) 219876 

print your copy here 

12 issues 
£158.00 
£316.00 

NUMBER OF INSERTIONS REQUIRED 

Single County Guide  3  £47.00 ..D 
Double County Guide 3  £94.00...4 

PAYMENT ENCLOSED 

6  £88.00....E  12  £158.00....0 
6  £176.00....E1  12  £316.00....D 

Cheques should be made payable to Radio and 
Electronics World. Overseas payments by Internatio-
nal Money Order 

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

Registered No 2307667 (England) 

1 1 
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ADVERTISERS INDEX 
Aerial Techniques  47 
Anchor Surplus  54 

Barrie Electronics  12 
J Bull  31 

Comex Systems  20 
P M Components  26, 27 
Croydon Discount  12 

DC Electronics   
Display Electronics   

Electro Supplies   

GCHQ   

Hart Electronics   

Icom  44,45 

Keytronics  18 

Light Soldering  37 

Racolio&. 
Electronics, 
The communicoftont and elecn Ma ro magazine 

10 
6, 7 

12 

47 

52 

Number One Systems  10 

Phase Track  49 

Brian Reed  49 
Reltech  12 
Riscomp  32 

Sandpiper  10 
Sendz  68 
Sherwood Data Systems  49 
Specialist Semi-Conductors  25 
Stamford Electronics  12 
C R Supply  37 

Technical Software  54 
Telecomms  67 
T-Systems  54 

Reg Ward  49 
Wilmslow  37 
R Withers  2 

ADVERTISING RATES & INFORMATION 
DISPLAY A D R A T E S 

series rates for consecutive insertions 

depth mm a width mm ad space 6 Issues 12 Issues 1 Issue 3 issues 

61 x 90 %page £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  £305.00 £290.00 £275.00 £245.00 

263c 186 1 page £590.00 £560 0 £530.00 £475.00 

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

COLOUR AD RATES 
depth mm a width nun 

128 x 186 or 263 x 90 
297 x 210 

ad space 

l/2 page 
1 page 

SPECIAL POSITIONS 

colour rates 
exclude cost 
of separations 

series rates for consecutive insertions 

1 Issue 3 issues 6 issues 12 Issues 

£420.00 
£810.00 

£395.00 
£760.00 

£375 00 
£730.00 

£335.00 
£650.00 

Covers'  Out ide back cover 20% extra, inside covers 10% extra 
Bleed'  10% extra  [Bleed area = 3070 220( 
Facing Matter,  15% extra 

DEADLINES 
issue colour & mono proof ad 

•Dates affected by public holidays 

mono no proof and small ad mono artwork 

Sept86  17 Ju186   

Oct 86  14 Aug 86   

Nov86  11Sep86   
Dec86 160ct 86   

23Jul 86   
20 Aug 86 
17Sep 86   
220ct 86 

on sale theta 

25Jul 86  14Aug 86 
 22Aug 86  11Sep86   

19Sep 86  9 Oct 86   
 24 Oct 86  13 Nov 86 

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

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

COPY 
Except for County Guides copy may be changed 
monthly. 

No additional charges for typesetting or illustra-
tions (except for colour separations). 
For illustrations just send photograph or artwork. 

Colour Ad rates do not include the cost of 
separations. 

Printed — web-offset 
PAYMENT 
Above rates exclude VAT. 
All single insertion ads are accepted on a pre-
payment basis only, unless an account is held. 
Accounts will be opened for series rate advertisers 
subject to satisfactory credit references. 
Accounts are strictly net and must be settled by 
publication date. 

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

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

FOR FURTHER REFORMATION CONTACT  available on request. 
Radio & Electronics World, Sovereign House, Brentwood. Essex CM14 4SE. 
(0277) 219876 
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SAA5000A  £1.50 
SAA5012A  •  £5.00 
SAA5020  £3.50 
SAA5030. .... .  55 .50  

SAA5040A  £5.50 
SAA5050  £5.50  
SAF1032p  £2.50 
SAF1039  £2.00  
3AS560   
SA5660   
SAS670  M OO 
SL901B   

R 2443=60124  40p 
32737  40p 
R2738-TIP41  30p 
R2775=TIP41c ...... .  40p 

S20086..... ..... .... ...  80P 
2SC940  a .00 
BU 105/04. .......... ...........80p 
au los  £1 .00 

eu m a.....  .....65p 

MR 502 .. .. . .  10p 
BCW71R  3 p 

BYF 1204......... .. . .. ..  10p 
.  40p 

BYF3214................  40p 
BYX 10.  ..6p 

0Y036/600 ............  35p 
BYX 38/300 
BYX49/600R..... ..... ....... 75p 
YX 55/350  .10p  

BYX 55/6000 (Bead) .... 10p 
BYX 71/350 

,SC458 .  ............. 50p 
0 

!SC732...  ..... .....10p 
„7,,,,33 „  10p 

'''''...•••  . E1.00 
?SC1172A 
1,SC1173.............. .......... .1101 

(SC1725............... ..... ....20P 

?SC2073 ....„......... ...... ......8p 

10 Mixed 
TV & radio speakers 

£4.00 
2x Hi-Fi Philips cartune up 
tweeter EN8320£10.00 
tloTTr vC/cVaCp45 8 way resistor unit 

£3.00  8000/30v 
(700/10v x 10  50p  4 
00/16010  50p  22/100v 
150/16010  50p  100/350v 

50p  400/350v 

PHILW 
Philips stereo headphones .......  .. .. min E3.50 
Philips solder irons. 25w mains ... 

50p 
0/40v x 16  £1.00 

x 10  £1.00 
70p 
70p 

Automatic Telephone GEC answer-
ing machinewith new plan plug 

£35.00 

MODEM  

SL918  £4.50 
• 

BU 205  m oo 
.20o 

' BYX 71/600  50p 1SC2122A ..„..„ ........ . C1.06 
; 

220/25 x 10  50p  47/500v  25p Line Terminal Unit 
SAA5052......... ......... .£5.50 BU 206..  C1.00 BYX 72/300  20p 50p  1/600v  25p 1/116501  £4.00  

SAA5051..... ..... ......... £5.50 
TA7122  • £1.15  

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

BU 208  50 , 

BU 208 on heat sink  70p 

BYV 95B .  . T  0 o: 
SC7350  15p 
,,SD180T03 80v/6A..... 15p 

r  8 Speake  ClC1 00 

C1.00 

.022/Ikv  10p Designed to work at 1200/75 or 
1200/1200 Diagram and Connec-

Son Data Supplies 
VM6101 

TAA320A  SOP 
TAA470   

BU 208A ..... ..... ..... __CIAO 
BPW 41 ,SK30A  - .. 10p MULLARD TELETEX  Indicator  Tube  

TAA570 . BYW 56 2/A1000v G11 „„ Bp 
3C108  ... 10p 

DECODER  ITT 58705  C1.00 
 20p With interface panel and  8Seg Display FN05001AA621 

£200 BZY93 75  50p 

..„............l.„ .... 
30109  5p 

..... ..... ....--- 10 5 
TDA2611A ....... ......... £1.00 
TDA2611AQ .............e1.00 

data command w el  ITT Micro Phone M5  50p 
New £6 Post C2  with switch 

TAA641   
TA71t7  SOP 

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

BU500  Cl 10 

ZV 15/30  30p 
BZW 70c6v2 

3Ci14  lop TDA2653  £1 00 
TDA2002  f1.00 

Sub-min Relay 
12 Volt Aerial Changer  low voltage 50p 

Relays 144 Mc/s 

TA7315AP........  50 P 
TA7607AP   

 A  £1 20 BZX U526.  
B .........................75p 

793v  1 
BC414  . jg 

n_ 

3321 ,197i." ,.................. 21:p TDA2640.......... ......... £2.00 
over  Mains relay cod 230v 30p 

45w811s  50p  Philip PP3 batteries 
10 for £3 

TA7609P. BC440 T0A2690  :.E1.00 panel Meters  1206 attery holders AA. 

TBA120A 
TBA120AS... 

.30p 
BC454  ..... .. . 10p 
BC455 ..  .. 10p BC139 .....„...  „......... 10p 

21/2x2.,/4 gray front, 300v  50p 1.5 battery 
meter and IM/A £2.50  TA/12v 2 pin battery 

TBA120SA  40P 
TBA120B 

BUW 84 .... ..... ................30p 
25  

BC140 .....„........„......... 30p 
BC141 ........................... 25p 

10A3560................... £4.00 
TDA35710  £1.50 

lead 30p 
Philips  headphones, 
stereo  electrodynamic 

TBA120SQ. ..... ..... .£1.00 T1C116m............ ..... .....40p BC463 
............... Sop TDA2561A . ..... .... ..... .E.4.50 £10 

TBAS120U   75 P 
TBA1200 

TIC 116n/Y 1003...........35p BC478  
BC527  10p BCt4 

" 5  10 1DA3651A0....... ..... .£3.00 8 SEC LED D  Phillips CD Headphones SBC482[spl ay  C10 

with driver 1.C. 
.. 

C546 
I P 

, ,•'  

BC547 BCt 574 SN NLS125AN ............30p Various Tools and Accessories 
1BA3950 •• 80548  int. 

----- - -". 
BC158 ........................... 10p SN174LS 248 ...... ..... ..... 50p Philips microphone SBC 466  £10.00 

TBA3960 BC556 ' ....................... lop BC159 ......„.................„ 10p S1L4516............... ..... .....50p Philips 'The Credit Card' calculators. solar powered  £0.00 

TBA396  75 0 
TBA440P 

TICV 1066  (T092 case 
BC558  10p 

BC160/16.„....„.......„... 25p 
............... BC171  ............10P 

SN16861NG  50p 
SN16862AN...  £1.00 

Philips dual power calculator BBC 1833  £10.00 
Hills MR TRRs HT520, HT420  £14.00 

TBA1440C ...  . £1.00 TIP 29 BC588  10p 
BC172 ........................... 10p SN16964AN ....•• . .. ... 50p Microphone Ph i hps stereo SBC 469  £23.00 

TBA480Q.....  • £1.00  
..........  .........213p 

....-  35p TIP 30 80635  9,3p  8C173 .......................... 10p SN29764AN .............. £1.00 1000 flat LED green  C20.00 or 3p each 
TBA520 ... 

....... ........ ..... ........ BCX31 25p  BC174 ........................ 10p 
UA721  40p VM6103 Mullard Teletex Decoder  C4.00 

8CX32/36 pair  751/ 
BCX32  25p  

„ 
BC183  ----------1 '',," .............. ......... ... 10p UA7300  n 

- -- --- 2•14505 
T/VV/Aerial 3000  £1.50 
LCD. clock display with alarm  75p 

TBA5500 .....  £1 75 TIP 31..........  30p B0116  25P  

BBC184 
,4 D/P push mains switch  20p each 

TBA560CQ 
£1.50 

TBA625 

... ....... 
..... .......25p 

TIP33B...............l..........5op .. 

1313124 
BD124 (metal) 
B0130Y  25p 

8C207  10 
........... 10p 

BC213 ...„.....  ............10p ..... Cl 

MJE2801........... ..... ......• 30 P 
MJE2955.,........ ......... ....50p 
MJE13005........... ..... ••••. 30p 

Mains lead &two pin socket for radio cassette  35p 
T/V loop aerial 
RadioTelescopeAeriai.  .. „........  .....  75p 00 

TBA64t  £200 80131 30p BC214 ................-......... 10P Philips Cartridges Philips Neon Lamps for TV sets__ . ...  5p 
50132/238 OP GP412 ....  .. ........ .C6.00 Freeze  £1.20 

TBA673...  ••• £1 00 TIP 34C BD135  25p BC238 .........„ .................no_, GP412/11........... ..... .. £6.00 Foam Cleaner  f1.20 
TBA720A  Cl 50 

.......... ..... ..... _...70p 
8D136 GP406 C_  Cleaner.  E1.20 

TBA7SOQ  £1 50 80138  30p 80250 ......... Op Cans 
. ontact .......................e600 

of Anti Static. Degrease Cleaner and Anh Corona  Allot £1.20 
25p ......... Push Button Mains...  .7Sp 

TBA800  SOp BD182  £1.00 
70p 

8C252  lOP 
............. 

A1223  Lorlin Full Re ote Relay Switch fit most T/V sets. mains 4 tag. 2 tag 12 volt 
.  15p  m  £1.00 

BD202  60p Mains timer. 13 amp- up to 2hours: easy to use. plugs into socket ..... £3.00 
TBA820.. .... BD204  60p BC294 ...................... .... 30p AC121 ....„..................... 15p Sellotape PVC Electric Insultation 50mm x 20M .  .... 70p 

£1.00 TIP 42/BRC 81.69..........30p BD221  20, 15p Screen locking agent, large can .................................................. £1.50 

TBAO2O  £1 50 
T1P48  40j, BD222 ... 

80228 BC301  SOp 
15p 

A0137  igp 
20 GEC Service Manuals& Rank ................................................. £5.00 
Red EH.T.LAED and Anode Cap  El .00 

TBA9200  £1 50 B0226  20p ------- i50 
10 x Gil Cap 470/250  £15.00 

TBA950 ..... .  ...£1.50 
TBA9900   

TIP 100 .........1. 30p .. ..... ....... BD233  30p 
BD235 .. 

0C307 ...................... ..... ...7p n' 
-----' '  " 

eller solder iron 15watt/25 watt 
2 way baby alarm/intercom with long leads.  ... £5.00 

TMS1000NL ....  £2.00 TIP 112 BD239  15p .„.. Phillips universal battery tester/charger. fuse/b ill b tester.... to clear E4.00 

TMS1943 clock chipC1.00 
.........................30p 

TIP 115 BD243c . G13 UCC357 IEC S1444 1.5V................... . 50p 
TMS9980. 

............... ......... Sop 
80244 AC153K......................... 10p'- 71-10imtcrcshiiiiScoilvneersOexaildeer(Bealettaer7  . „ . ..............„„...............„......... 

TIPt2O BD250a .  30p BC328/338 pair ............ 15p AC142K.  15 P 100 Coax Plugs.  £10.00 
TMS2716JL £1 00 
TMS3529... . 

B0252  20p 
BD253B.  50p 8C338 ............. ......... .... 10p AC176 ......................... 15p Plastic box for i.c.s.6rxrx1/2- SOp 

TMS3720ANS  £3.00 TIP 131 B0331  20p 8C347  lOp AC1766  15p Flat Red LED..  . .„ 12p .......................„.25p 
80332  20p igp 5009m 60/40 solder reel  . £7.00 
BD373b. 

.... 
Clearweld glue pack.  ..30p 

8D416  •  25p 
BD433  25p AC186  ....-.... ...... 15, ,„, 

Dual v/u meter -20- , 10db . 
K3Othermistor 232266298009  .C1.00 . •• 75p 

SN29848.. D437 
BB0439 BC4i3  . 

""'" .... ' ......... """ r.l' 
AC188K.  ..P 

GEC Mains Power Supply R.E.G  .............. . £3.00 
Frapil moving iron meter, 0-5 amp 0-60v.0-40 amps 0-250v 

SN29771BN... .....  £1.00 
5N29772BN ......,  £1.00 

•••• 
T6040  40p 
T6047 .... 

SN76110N.-  
SN76115AN. ..... ............ 50p 
SN76131............ 

£2.50 each (cost £16.00) 
AD143  50p 
AD149 100 W/W Res  £1.50 

5N7402N  £1.00 
SN7472N   

T6049 ...... ..... ................. 40p BF858..  .30p "---"" ......... " 30  BF871.  P 

......... ...50p 
SN76141N....,... ..... ....f1.00 
SN76226............  £1.00 

............... ......... ...50p 
A0161/162 ....,.„....pair4OP BF 199  20 for M OO 

10x20 Turn 100k pots. Rank  £2.00 
SN74107   8FR39 .  ..15p ..... ... AF139 ..... ....... .......... ......25p Thorn 90011 power supply 

SN7472N  2Op ra000  SOp BFR79 ........ ..... ..ISp SN76228N.... .......... ... £1.00 
.........,... .. regulated  £3.00 

20 for £2.00 
SN75108AN   

1 SN76532N.... AF367........ ...... ..... ..... .... 25p 20Slider Knobs  70p 
SN76001   .......... ......50p 

. AL102,... ..... ...... ......... £1.75 6 Mixed UHF Aerial Isolating Sockets, some with long leads. Fit ITT, GEC, 
SN76003   00 

SN76545  £3.50 8C161  30p Philips, Pye  £1 00 
SN76013ND. ..... ........ £1.50 
SN76018.. 

ZTX 109k ............. .......... 
.. ..... ..........up 13._  SN76546.. ..... ..... ..... ... C1.00 

...................... 5N76550 .. 30p 
BD507  50p 
BD509 .......... . .....  30p 

Mixed Packs 
1066, 12 Power Trans RCA 16182 NPN  £1.00 

SN76023N BF760  30p SN76552....... ..... ...„....... 30p BD510 . ..........  30p Replacement for BD124 and Moulting  £1.00 

SN76033  £1.50 ZTX 384  10p 
BFT34  Isp SN76570........ ......... ... £1.130 131)517 . ..... .  30p Kits  £1.00 

Modes 
•,... ..... . ......... ..... 

FT43  10p 
BFTO4 SN76650... 

SN76620... ...... ... ..... ....... 50p 
.............. ....... 50p 

BD519.  .. 30p 50M ixed AC series Iran Motor  £4.50 
15 elmsPan unt rocket switch 250V/10A  £1.50 

 lop 
ZTX  558 ' ..... -- .......... -1 " -...' BFW11 

2gni ............ ......... .....30p 
25 Panel Mount Bulbs& Neons  £1.50 

BY133  lop MJ 2253. ......  .20 
. 5N76620A8.. Sop ......... -3° P 

B05440.. 10A  £1.50 

135164....  50p MJ 2209.  10p BFX84 ....................... ....25p 
BFY 

.£1.00 
51 6705  £1.00 

.......... .... ..... ....30p 
 BD562 .......... .......... .......3013 

Mixed  ribbon  cables  £1.00 

25 LEB red/yellow/green  £1.50 
B5176    250 SP 8385  50p 

BFY52 .  .20p 
BD610 ............... ......... ...40p 201/C Holders  £1.20 

B5184 ................  24p SAB 4209  £1.00 BFY 90 .  .25p SN76708AN....... ........ ... 74p 
5N76720  £1 00 

8D646 . ......... ...... ..... ......50p 
BD676A  30p 

20 Large LED Red  £1.00 
20 Small LED Red  £1.00 

BY187  10p Computer Transformer BPW4i UA783P3C..... ..... ..........40p BD678  50p 10x20Turn 100K Pots  £1.00 85190........ .......... .... ..... .40p 20v/2.25A; 200/1.5A; 17/5A: BRC116„  '''' BT100A/02......... ......... .. 40p BD681 100 Transistor  E2.50 
B5196  30p 19/5A; 28/05A .. ........... .... £3 

.  .25p 
BT138/10A.. ..... ..... ...... 70p 

........ .............. .....25p 
BD807  20 20 Convergence Pots  80p 

BY198  10P Mains ViewData 
5° P 

£1.00 B5204/4  Op Torroidals  £3.75  BRY56.................  .30: TBA5400........... ..... .• £1.50 ..... "-- 10 Thermistors  50p 
B5206  Op 
B5208/800  Sp 

240V/240/6V/4 amp/6v 
500m/a in/Out 

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

BSY79.........................„ 10p TCA270Q. .. . . ........ .:££1..00 
... "" . 

BDX75......,... .............. ... 20 1, 
20 Slider Pots 
30Presets  £1.00 50p B5210/400  5p £1 00 BDX32 ..... .......... ...... .. £1.25 40 g lass reed switch  £1.00 

8Y210/800   TCA66O  £1 00 BF115 .  200 10 press to make switch  70p 
B5223   

B xi TCA2705  £1 00 8F121........ ..... .... ..... ...... 20p 40 Pots  £1.50 
135224/6004.8A/ 8D534  Sop BOX -  .......... .-  P TCA27050 ......... ....CCM) BF127........ ...... .... ..... ..... 20p 10 Gun Switches  50p 
600v bridge   TCA740  . . .  £1.00 BF137 5Tube Bases  £1.00 
8Y226  15P B0595  Sop TCA800  £400 8F157  2Op 1 000 Diodes Condense m Resistors 
B5227 30P 28930 TCAB3O  Cl 00 8F160  209 on Bandolier  £2.00 
B5228  20p BD 646 £223 BF161  20p Lucky Dip 6004 ram  £1.00 
85229/400   10E120CQ ........  .,,,, 

..... 'El "'"' 13F164   Jungle Bag 5kg  £5.00 
8Y237  SP BD 678........ ............  30 ---- ... TDA4400.... . ... ..... .£1.00 5.212 20 Knobs  £1.00 
B5254   TDA1003A .......... ..... .£1.00  .........V 40 Pots. 1/4 ',6mm spindles for audio/TV  £3.00 
B5255  a*V„._ Voltage Regulators 283566  10p TDA1010  .£1.04) BF180....... ............... ... AVP 2Ornm Fuse Holders 
BY298  In__•••P ,5V/UA78P055C  30p - 

.......... T. ......... 
283702 TDA1060A .......... ..... .£1.50 BF181.. ........... ,... ...... .. 20p Chassis Mount  20for £1.00 

BY299   ...„.P 
....... 

-5V/LM79M05CP......25p 
............-  .10 

.... SOp 
BF182  20p IN4001/6 100 m ixed  E2.50 

B5406  ...I. -8V/79M08c...... .......... BF184  20p EHT Diodes, small  20 for £1.00 
B 527 ••••••••. .......... ••• ...... 00P 

.30p 
r6V/78M06c....... ......... .30p 2N3904 IS 1DA1170  £1.00 BF194  40p 20 Mixed Switches  £1.00 

RY4°n •-••••••••-- .......... •••1°.  (-10v/78LA10.. ......... .....20p "-  " TDA1190  £1.00  BF195..........  10p ITT M5 50p 
G11 470M/250V SP SOp 284442  Cl TDA1200  75 14 

............... 
8F196  lop Microphone- ITT- Rank  30p 

51 .00 w. 
Min 12 volt relays .......-75P 

R1038   

LM 342/18 ..................... 30p 
LM 3401 5.0.................. 50p 

2N4444 . ..... ..... . ..... ... £1 00 
265296  4Op 

TDA1327A ..... .......... .£1.00  
TDA1365........ .......... .£3.00 

BF197    12p 

BF198  10p 

400V/4A Triac  10 for £1.00 
Pocket Personal Model 3000 AC DC & resistance range 2000mv-4000 - 

40P 
R1039  40P 

i-12V/LM 340712 ......... 50p 
f 15V/78M15............... 15p 2N6099 

.,.,_ TDA1412  "'''' 
10A2003  80p BF199  10p 

2000-2000  £24.00 

R 2009  BOP 
R 2010b  Cl.00 

1-18V/MC78M18 ..........20p 
.„......... ......... .....40p 

TDA2004  E2.00  
 00 

BF200  20p 
BF222  10p SENDZ COMPONENTS 

R2029  SOP MC 7724  4Op 2N6133....... TDA2140... BF224  15p 63 Bishopsteignton, Shoeburyness, Essex 553 OAF 20o 
---" ... ' . -  ;, 

..... .... ...... .£3.50 
TDA2030  £2.00 BF238  20p SAME DAY SERVICE 

.; T0A2525  £1.00 8F240  lep All items subject to availability. No Accounts: 
2X 286099  ' T0A2640  1:0.00  BF244  40p No Credit Cards, Postal Order/Cheque w ith order 

R 2305  50 9 
R2306   

115 92 .....:....:.... .......... ...20p  son  
' 

TDA2522  Cl.00  BF245b  20p Add, 15 % VAT, then £1 Pos tage . 

R2322/2323..... ..... .palreOp U 19885.... .. ..I....I... .. .......40p -26B407 Sanyo 
TDA2530  C112 
T0A2532  e im......... 
TDA2540... . .... "" .......... •- v  

BF256....... ..... . ............. 10P 

BF257 ...  .......... ..... ..... .... 

Add Postage for overseas 
Callers: To shop at 212 London Rd, Southend. 

 15p TDA2541... ..... .... ...... .£1.00 BF258  22rp 
Tel 0702.332992 

R2461  SOP MR508  lOp 2s8566........,..  w  . .... .......... . p T0A2575A  £1.00 BF262 .... ..... .......... ..... ... 15p 
6P263 Open 94/2.304 G MT + school orders accepted on official headings 

R2030  SOP MR 501 ..... ............... ......10p 2S0381..... T0A2581  £2.50 
2 

add 10% handling charge 



VREScomms 
DISTRIBUTORS OF AMATEUR ACID PERSONAL. RADIO EQUIPNIEriT. 

CATALOG E AND RECEIVE  A £2  VOUCHER  

I FOR OUR FULL   

igyagiugllallgokr 
All amplifiers except broadband models are tuned 

for 29.6MHz centre freq. Should you require a 

lower freq. i.e. 28.5MHz please state when 
ordering. Export models available for 26-30MHz. 

MOBILE AMPLIFIERS 

C.T.E. MOD 767 

76 Watts FM 
INPUT:- 0.5-10 VYatts 
SWITCHABLE, Class AS, Class C 

SUPPLY:- 13.8 Volt 
REMOTE CONTROL FACILITY 

CTE MOD 737 50W FM AM/SSB/CVIL .............  C44.76 
CTE MOD 76780 W FM AM/SSB/CW... .............  £49.90 

CTE MOD 757150VV FM Broadband. .................  . E1 16.87 
ZETAGI B3525VV FM 26-30MHz ....................  C22.23 
ZETAG I B15070W FM 26-30MHz ..................... ....... C49.96 
ZETAGI 8300150W FM 2-30MHz ........................  E136.00 
NEVADATC35 30W FM 26-30MHz ........................  t23.75 

MAINS OPERATED AMPLIFIERS 
'.CTE DC9 Solid State 150W FM (broadband) ......... .C199.31  
ZETAGIBV131150W FM (valve) 26-30MHz ............ . C99.12 
ZETAGI 8132150W FM Solid state (broadband)... £106.87 

NEVADA TC52 WAVE 

This top class British made halt wave uses 
high grade aluminium and a low loss 

coil handling up tot KW. 
WIND RESISTANCE,75 MPH 

GAIN:- 2.5 dB 
FREO, 28-30MHz 

NEVADA TC58 5/8 WAVE 
British made using high grade aluminium 

and a low loss coil complete with 
small radials this antenna is our most 
popular amongst the 29MHz fraternity. 

POWER:- 16W  :14\4404  
GAIN:- 3.5 dB 
FRE0:- 28.30MHz  .15 
LENGTH:- 6.6 MTRS  0 09 

SALIUT 3/4 W AVE 
Using a unique base hoop this antenna 

otters exceptional ground wave 
coverage on 10 FM 
POWER:- 2kW 
GAIN, 45 dB 
FRE°, 28-30MHz 
LENGTH:- 9.1 MTRS 

A superbly sensitive new handheld 

covering 142-149M1'z  
• Repeater shift 
• High/low power 15/0.5 Watt 
• Thumbwheel selector 

VHF MOBILE AMPLIFIERS 
CT E. B110 144MHz 110 Watt WIPre Amp. 

CIE. B42 144MHz 40 Watt 
ZETAGI LA05435 144MHz 45 Watt 

C.T.E. B42 MOBILE AMP 
40 Watt output 
10 Watt input 

ALR-206E 25 Watt FM Mobile 

SPECIAL OFFER 
ALM-203E Hlheld with 30 Watt Amp 

AMPLIFIER RF POWER  

069 
£59.69 
£65.10 

INPUT, 1-4 Watts FM  T C35  • 

OUTPUT:- 25-30 Watts FM  
SUPPLY:- 13.8V DC 
FREO, 26-30MHz  15 

_ 7-/5' 

NEVADA TC27 RX 
RECEIVER PRE-AMP FOR 26-30MHz 

A superior low noise pre-amplitier 
tor 29MHz FM operation. 
Variable gain -6dB's to -4-113dB*5 
suitable tor use with transceivers 

up to 25 Watts output. 

A switchable AF power amplifier 
with polarity protection and 
correctly matched input stage 
centred on 29MHz. 

NEVADA TC27 RXM 
MOBILE PRE-AMPLIFIER FOR 29MHz FM 

An F.E7. low noise pre-amplifier with 
variable gain. Designed to improve 
reception on even the best transceiver. 

GAIN:- -6 to -1-20dB's 

CYBERNET DELTA I  
20 Channel TCVR 1N/Scan 8 Memory  £355 
NEVADA HRA 900 M/Head G a As F ET Amp  03095 
NEVADA HRA 9341- in line Pre-amplifier  £125 
NEVADA TC12L 12 EL Loop QUAD 18 dl31  £39 
NEVADA HPS 900 SWR/PWR Meter  £89.95 
NEVADA PA7-E Base Colinear 7 dBi  £66 
NEVADA HAS-1 'N Type Co-axial Switch  £59.95 
NEVADA P593A Power Divider (for 2 ants)  £24.50 
SEND FOR OUR FULL 934MHz CATALOGUE ........ ,. f1 

1 
10 A MP MAX. 13.8V DC 

CTE 11820 20 amp supply ...... ....................... . . . £99.98 

CTE F91110 amp supply.......................  ZETAGI 1210S 12 amp supply .....................  ....  C89.70 
ZETAGI 1210/1 10 amp supply ..................... .. ......... £68.83 

ZETAGI 12201125 amp su pply...  .............................. C107.73 
ZETAGI 1220/S 25 amp W/meters ........................... .C129.36 
ZETAGI 12400 40 amP W/meters.. .............  ........ .C199.95  

CTE FD 1350 1.3 GI-lz 
FREQ. COUNTER 
For the technically minded 
this counter is ideal for both 
27MHz and 934MH0 use. 

12 Volts Operation 
High Resolution 

NEVADA TM27 
ANTENNA MATCHER 
Ideal tor both home and mobile 
use this matcher really works 
allowing full coverage ot the 
10 MTR band and handling 

100 Watts. 

TC2 
2 WAY ANTENNA SWITCH 
A robust unit with unique double 
screening handling up to 200 Watts and 
eneptionally low insertion loss. 14 4 4„,  

FREI:L-1-100MHz 

Ce.  
- 
1/A4h 

NEVADA PLP 1 
LOW PASS TV 1 FILTER 
Ensures your transceiver has 'clean' 
output cutting off lust over 30MHz  4 
Low cost 'peace of mind' 

NEVADA PSDL 
PROFESSIONAL DUMMY LOAD 

FREO,DC to 3GH. 
A must for the HF. VHF and UHF 
operator. This dummy load at last 
offers wide treq. coverage  ,  
at an affordable price.  114 I V 4 1, 

S 


