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SCANNER CORNER 

CHALLENGER 13J200 Mk 2 HF/ 
VHF scanning receiver. Our most 
popular scanner' 26-520 MHz (with 

some gaps) - 16 memory channels, 
search scan, priority and delay - 

covers civil and most military bands 
complete with tree Raycom air band 
antenna. 

£189.00 plus £10.00 post/packing 

SONY AIR-7 AIR/PMRNHF/AM 
scanner. 150 KHz - 2.2 MHz, 88-108 
MHz, 108-136 MHz and 144-174 

MHz. A quality sensitive hand scan-

ner with good sound. 10 memories 
per band, priority and delay func-

tions. 

£249.00 plus £ 10.00 post/packing 

SONY PRO-80 AIR/PMR/VHF/AM 
scanner. The executive version of 
the .AIR- 7, More features, functions 
and more coverage. 

£349.00 plus £10.00 post/packing 

BEARCAT BC55 XLI starter scan-

ner. 29-54 MHz, 136-174 MHz and 
406-512 MHz 10 memories. An ideal 
first unit. 

£99.99 plus £ 10.00 post/packing 

BEARCAT BC100 XLT pro scanner, 
as the BC200 XLI (see above) but 

without 950 MHz. This is real value at 
£179.99 plus £ 10.00 post/packing 

MOBILE 

ICOM 3210E DUAL BAND MO-

BILE, 144/430 MHz, simple to use 
but sounds good on the air and 

packed with too many features to list. 

We both use one so it has to be good. 

£499.00 plus £10.00 post/packing  

ICOM 3200E 144/430 MHz DUAL 
BAND MOBILE package. 25W on 

both bands, 10 memories and built in 

duplexer, this rig was selling at over 
£500 not long ago! A real bargain, 

and with a tree dual band antenna. 

£399.00 plus £ 10.00 post/packing 
RA YCOM madded version for boom 

mics with tone on front panel at 
£419.00 plus £10.00 post/packing 

NAVICO AMR1000/S 144 MHz mo-
bile transceiver. A highly intelligent and 
well thought out rig, it mounts Just 
about anywhere and features auto 
tone burst, proper repeater chanel ling 
Excellent results nn our Marconi 
tester Well worth a look at Prices from 

£247.25 plus £ 10.00 post/packing 

HF/VHF/UHF RX/TRX 

ICOM ICR7000 V/UHF The ultimate in 
receivers, all mode 25-1300 MHz (2 
GHz) with free Royal 1300 discone 

£925.00 plue £10.00 posVpacking 

ICOM 1CR71 SW Receiver covers all 
short wave bands For the serious lis-

tener, with tree short wave antenna 
£825.00 plus £10.00 post/packing 

YAESU FT747GX All band/mode 
transceiver with RA YCOM Mk. 2 mod 

for better AX performance. 120W TX, 
general coverage RX and free 20 amp 
regulated PSU. A great TRX package 
£725.00 plus £10.00 poet/packing 

YAESU FRG9600 with the famous 
Raycom modifications. Supplied 

with free Royal 1300 discone and free 
mains psu. We really make them per-
form. Why not let us mod your 9600? 
Mark 2, 60-950 MHz + tweaked RX 

£545.00 plus £ 10.00 post/packing 
Mark 5, 100 KHz-950MHz plus 'N' 
connector plus active front end 
£699.00 plus £10.00 post/packing 
Your '9600 madded to Mark 2 

£40.00 plus £10.00 post/packing 
Your '9600 moddeci to Mark 5 
£129.00 plus £10.00 post/packing 

(2-3 week tumround subject to parts) 

TEN-TEC PARAGON. A fine tran-

sceiver from one of the worlds best. A 
world- class rig you must corne in and 
try out 100w all mode, general cover-
age receiver Computer iff and voice 

module optional. 

£1898.00 plus £10.00 post/packing 

We stock much more than we can 
possibly list here. Please call us if you 

don't see what you want or if you would 
like a detailed price list of our products. 

RAYCOM COMMUNICATIONS SYSTEMS LIMITED 
INTERNATIONAL HOUSE, 963 WOLVERHAMPTON RD, 
OLDBURY, WEST MIDLANDS B69 4RJ. 
TEL 021-544-6767, Fax 021-544-7124, Telex 336483. 

RAYCOM gives you MORE 

PURCHASING POWER 

ALL MAJOR CREDIT CARDS ACCEPTED 

BC, ACCESS. DINERS. INSTANT CREDIT UP 
TO E1000 (SUBJECT TO STATUS) WITH 
RAYCO« CREDIT CARD , FREE CREDIT ON 

CERTAIN ITEMS AT M R.P. CALL NOW FOR 
APPLICATION FORMS AND MORE DETAILS. 

EL: 021-544-676  
FULL RANGE OF ICOM, YAESU. BEARCAT, 

MFJ. BUTTERNUT, CUSHC RAFT, AEA, NAV-

ICO. TONNA, TEN-TEc, WELZ IN STOCK 
MOST PRODUCTS YOU SEE IN THIS MAG 
ARE AVAILABLE AT RAYCOM, PLUS OUR 
SPECIAL PACKAGE DEALS. CALL US NOW 

FOR DETAILS OR SENO LARGE SAE! 

EASTER MADNESS! 
FOR ONE MONTH ONLY! 

Bearcat BC200xur 
THE BEST HANDHELD VHF/UHF SCANNER. 

COVERS 29 TO 956MHz (with some 

gaps). Covers all popular VHF/UHF 
P MR, Amateur. Air Band, Marine, Cel-
lular and many other interesting 
frequencies. 200 Memory Channels. 

Complete with helical, detachable Ni-
Cad pack and charger. Green key-
board/display nightlight. Super fast 

scan and search mode. Free where-to-

listen guide and backed by Raycom 
scanner expertise and service. 

RAYCOM NEWS BOX 

£99.99 
Save £50 on current MRP! 
Bearcat 100xL7 as above 
less 950 MHz only £179.99 
PLUS £ 10 00 post/packing 

This offer cannot be repeated' 

Lots happening at Raycom! We are 
now stockists of the HAS range of 
Cushcraft and Butternut antennas, 
MFJ accessories and Packet termi-
nals. See the TEN-TEC Paragon HF 

TAX and have a go it's a beauty! - We 

are now stocking AEA PK-232 Packet 
terminals and software RAYCOM 

goes digital! - We are now carrying 

NAVICO VHF mobiles A nicely de-
signed rig from the marine radio spe-

cialists, worth a look. - New Yaesu 
handhelds in stock, little beauties and 

best designed HT we have seen for a 
while. Look for a RAYCOM special 
mod for this one. - ICOM 725's now in 

stock, this will be a winner with the 
same type of DDS synth system as the 
IC781. Don't buy an HF rig without 

looking at it. - We always look around 

for good scanners Watch this space' 
50-950 MHz plus Pan Display! - New 

ICOM mobiles and HT's on the hori-
zon. - Re-organisation in our service 
and shipping departments to improve 
service turnaround - If you need any-

thing to do with radio please call us, if 
we haven' t got it we can probably get it! 
- We have thousands of items too nu-

merous to list here, - We are always 
looking for used kit and will give you a 

good part exchange on new equip-

ment. • We are SONY dealers and 
carry a wide range of their quality re-

ceivers and scanners. - Don't forget 

we are now open again Thursdays, 
and late Friday until 7 pm • ICOM 3200 
with tono button mod now available for 
headset use at £419 plus carriage. 

Flaynet modded 3210 available - call. 

COMMUNICATIONS SYSTEMS LIMITED 

FOR THE BEST IN AMATEUR RADIO 
RAYCOM are authorised desIeriderobvlors to all of the pfocl Lects we eel. 

ANTENNA FARM 

10-3CD 3-ele 10m £115.04 

R4 vert. 10/15/20£ 219.00 

4-band AV4 £104.58 
Ranger VHF 

££4422.9735 Ranger UHF 

HF6V 5- band ca ££16539..0099 
SC3000 Scanner 
70N2DX Mobile dual £37.00 

G5RV Full size 

££1146.9955 G5FiV Half size 

R1300 Discone £59.50 
STOP PRESS! TCL Professional 

dipole kits. Complete with all fittings 
and guys. 1-30 MHz coverage. 

TCLDSB Single band £69.95 
TCLDDB Dual band £99.95 

This is only part of our stock of HF, 
VHF. UHF and mobile antennas. We 
also carry a wide range of accesso-
ries for antennas. Call for into or drop 

in for free advice! And of course, 

there's always our famous ROYAL 
1300 discone (improved spec. over 

ICOM AH7000/Diamond D109) still 

at £59.50 plus £5.00 post/packing. 

M5 
unction 2 

ORDERING 

INFORMATION 

ALL PRODUCTS SHOWN ARE NORMAL 
STOCK ITEMS. PHONE BEFORE 4 P.M. FOR 
NEXT DAY DELIVERY. MAIL ORDER PLEASE 
INCLUDE CARRIAGE AND PHONE NUMBER. 
ITEMS OVER£750 CARRIAGE FREE. 
PLEASE ALLOW TIME FOR PERSONAL 
CHEQUES TO CLEAR. MANY OTHER ITEMS 
IN STOCK. PEASE CALL FOR MORE INFOR-
MATION ANO FOR EXTRA SPECIAL DEALS. 

INFOLINE 0836-282228 
5-5 pm ( weekdays only) 

STOP PREssi DUE TO POPULAR DEMAND 
WE ARE OPEN THURSDAYS AGAIN. OPEN-
ING HOURS ARE NOW 9.5 MONDAY TO 
SATURDAY, LATE NIGHTS 'TIL 7 PM ON 
FRIDAY. 73 DE RAY daati AND »AGM,. 
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PHONE 
0474 560521 

FAX 
0474 333762 

P. M. COMPONENTS LTD TELEX 
SELECTRON HOUSE, SPRINGHEAD ENTERPRISE PARK 966371 

SPRINGHEAD RD, GRAVESEND, KENT DA11 8HD TOS-PM 

8(18418 0.09 BD I 15 030 60518 0.75 Semiconductors  BC204 0.2$ BD 1 24P 0.59 BD520 0.65 
BC2078 0.25 BD131 0.42 BD534 0.45 

AC 125 0.30 AUI06 6.95 8(2088 0.20 60132 0.42 80535 0.45 
A( 126 0.45 60102 2.95 BC2I 2 0.09 80133 0.50 BD575 0.95 
6(127 ln 8(1076 0.11 8(2121 0.09 BD135 0.30 80587 0.95 
A( 128 0.20 130078 0.11 BC 213 0.09 60136 0.30 80588 0.95 
AC I 213K 0.32 BCI08 0.10 BC2131 0.09 80137 0.32 80698 130 
AC141 0.28 won 0.12 8(214 0.09 80138 0.30 BD701 1.25 
AC14IK 0.34 BC109 0.10 BC214C 0.09 00139 0.32 80702 1.25 
6(142K 0.45 6(1096 0.12 BC2141 0.09 80140 0.30 80707 0.90 
AC176 0.22 BCI146 0.09 8C 2378 0.15 80144 1.10 BDX32 1.50 
AC I 76K 0.31 BC 115 035 BC238 0.15 80150c 0.29 BDX536 1.65 
AC187 0.25 8(1166 030 BC239 0.15 BDI 59 0.65 8E115 0.35 
AC187K 0.28 8(117 0.19 BC251 A 0.15 80160 130 8E119 0.65 
AC188 0.25 BC119 0.24 BC252A 0.15 130166 030 89127 0.39 
tfACI88K 0.37 BCI25 0.25 13(258 0.25 BD I 79 0.72 8E154 0.20 
AC017 1.15 EiC 140 0.31 BC2586 0.39 60182 0.70 BF 158 0.22 
60142 2.50 8(141 0.25 BC28.4 0.30 80201 030 8E160 0.27 
60149 1.50 8(142 0.21 8(300 0.30 60202 0.50 BE I 73 0.22 
A0161 030 6(143 0.24 BC301 0.30 60203 0.50 81177 0.38 
60162 0.50 BC 1478 0.12 13(303 0.26 60204 0.70 8E178 0.26 
AF 106 0.50 13(1486 0.09 8(3078 0.09 80222 0.46 BF 179 0.34 
41114 230 BC 149 0.09 8(327 0.10 80223 039 BE 180 0.29 
AF 115 1.95 BC 153 0.30 BC328 0.10 80225 0.48 13E181 0.29 
AF I 16 2.50 BC I 57 0.12 BC337 0.10 80232 0.35 61182 0.29 
XII/ 2.50 8(159 0.09 BC338 0.09 80233 0.35 6E183 019 
Al 118 3.50 8061 0.55 8C3476 0.13 130236 0.49 BF 184 0.35 
»121 0.60 8C170B 0.15 8(461 0.35 E10237 0.40 6E185 0.28 
Af 124 0.65 BC I 71 0.09 8C478 0.20 80242 0.65 13F 195 0.11 
AF 125 0.65 El( I 726 0.10 6(527 0.20 80246 0.75 6E197 0.11 
41)26 0.45 13(1736 0.10 8(547 0.10 80376 0.32 6E)98 0.16 
AF 127 0.65 8(174 0.09 (3(548 0.10 80379 0.45 69199 0.14 
Af ) 39 0.40 8(177 0.15 8(5496 0.10 BD4 1 0 0.65 81200 0.40 
AF I 50 0.60 I30 78 0.15 BC 550 0.14 80434 0.65 81240 0.20 
61118 1.95 13(182 0.10 13(557 0.08 80436 0.60 81241 0.15 
61239 0.42 BC18218 0.10 8C558 0.10 80437 0.60 81245 0.30 
65027 0.85 BC 183 0.10 B(639/10 0.30 80438 0.75 1312561( 0.35 
65077 1.50 8(1831 0.09 6(033A 1930 B05)0 0.95 131257 0.28 

8F259 
81271 
13F271 
6E273 
6E335 
6E336 
89337 
6E338 
81355 
81362 
61363 
6E371 
61394 
81422 
81423 
61457 
6E458 
139467 
89493 
894995 
894997 
1311239 
61840 
131681 
BER88 
81690 
81891 
81142 
61143 
81W10 
(*WH 0.75 
81W166 1.15 
BFW61 
BFW92 
131X29 
81X84 
81X85 
61x86 
811)8 

0.28 
0.28 
0.26 
0.18 
0.35 
0.34 
0.29 
0.32 
0.37 
0.38 
0.65 
Ois 
0.19 
0.32 
0.25 
0.32 
0.36 
0.68 
0.35 
0.23 
0.25 
0.23 
0.23 
0.25 
0.30 
130 
1.75 
0.35 
0.35 
035 

0.60 
0.85 
0.30 
0.26 
0.32 
0.25 
1.35 

81150 0.32 
131151 0.32 
81190' 0.77 
131.148 1.75 
86 100 0.45 
BR 101 0.49 
(18103 035 
88 303 0.95 
8K4443 1.15 
80039 0.45 
135W64 0.95 
8SX60 1.25 
811004102 0.85 
B1106 1.49 
BT 1 16 1.20 
81119 3.15 
131120 1.65 
BU I 05 1.95 
NU I 08 1.69 
BU I 24 1.25 
BU125 1.25 
(10126 1.60 
8U294 135 
80205 1.30 
8U208 0.95 
BU2086 1.15 
BU2080 1.35 
85326 1.20 
BU3265 1.50 
80407 1.24 
80408 130 
BU426A 0.75 
BU500 2.25 
8U5086 1.95 
(6.1526 1.90 
8U807 2.25 
8020 2.15 

BUv4I 
GETIII 
GEX 542 
M13000 
M1E340 
RIE350 
M1E520 
mf(2955 
M15613 
MPSA92 
MRF237 
MR14500 
MRF453 
MR1454 
MR F455 
MR1475 
MR1477 
MRF479 
OC16W 
0(23 
0C25 
0(26 
0(28 
0(29 
002 
0(42 
0(44 
0(45 
0(70 
OUI 
0(72 
0(75 
0081 
0(84 
0(139 
0(171 
0C200 
0(20) 
OC205 

2.50 
2.50 
9.50 
1.98 
0.40 
0.75 
0.44 
0.95 
0.29 
0.30 
4.95 
15.95 
17.50 
26.50 
17.50 
2.95 

14.95 
530 
2.50 
930 
130 
1.50 
5.50 
430 
530 
1.50 
1.25 
1.00 
LOO 
0.75 
2.50 
1.50 
1.00 
1.50 

12.50 
4.50 
4.50 
5.50 

10.00 

920086 1.45 111125 0.65 
R2009 2.50 010142 1.75 
R29106 1.45 11P146 2.75 
62322 038 TIPI61 2.95 
R323 0.66 1192955 0.80 
R2540 2.48 TIP3055 0.55 
8(616029 0.85 TIS91 0.20 
R(616039 0.85 TV106 1.50 
RCA16181 0.85 1V106/2 130 
8(616334 0.90 ZRF01)2 1630 
R(6)6335 0.85 281100 6.50 
8(616572 0.85 281308 1.35 
520600 0.95 2141711 0.30 
5X951 1.45 292219 0.28 
16021v 0.45 2142626 0.55 
T6027V 0.45 282905 0.40 
16029v 0.45 283053 0.40 
T6036V 035 283054 0.59 
19002V 035 283055 0.52 
19011v 0.75 283702 0.12 
T9015v 2.15 283703 0.12 
T9034V 2.15 2E13704 0.12 
19038V 3.95 283705 0.20 
THY15/80 2.25 283706 0.12 
114115/85 2.25 293708 0.12 
11129 0.40 293733 9.50 
T1P29( 0.42 293773 2.75 
TIP30( 0.43 293792 1.35 
11P31( 0.55 21,44280 3.50 
TIP32( 0.42 2144427 1.95 
TIP33( 0.95 294444 1.15 
11P3413 0.95 285294 0.42 
111410 0.45 295296 0.48 
TIP4)( 0.45 295298 0.60 
111421 0.47 295485 0.45 
TIPO 0.65 295496 0.95 
11P48 0.65 295641 1630 
TIPSO 0.65 795643 16.50 
T)P120 0.60 256329 0.95 

2SA715 
20(495 
20(496 
20(784 
20(785 
20(789 
20(9310 
20(937 
2SC1034 
20(1096 
200106 
20E1124 
2SC 1162 
20111721 
20(1173 
20(1306 
20(1364 
20(14136 
20(1449 
20(1628 
20(1678 
20(1945 
20(1953 
2SCI957 
20(1969 
20(1985 
20(2028 
20(2029 
20(2078 
25(209) 
25(2096 
25(2166 
20(2314 
25(237) 
25C931D 
20K19 
2SK33 
3SK88 

0.55 
0.80 
0.80 
0.75 
0.75 
035 
0.95 
1.95 
4.50 
0.80 
230 
0.95 
0.95 
2.20 
1.1$ 
1.75 
030 
2.50 
0.50 
0.75 
130 
3.75 
0.95 
0.80 
2.95 
1.50 
1.15 
1.95 
1.45 
0.85 
2.95 
1.95 
030 
0.36 
0.95 
0.55 
0.55 
0.95 

MB3756 2.50 SAS590 2.75 

Integrated Circuits MCI307P 1.00 SL90IB 7.95 
MC 1310P 1.9S S1917E1 6.65 
MC1377 1.70 SL1310 1.110 

614103 230 AN7145M 3.95 164102 1.50 M(13270 0.95 01.1327 1.10 
614124 230 697150 2.95 164140 2.95 MC135IP 1.75 51 13270 110 
AN2 I 4 230 AN7I 51 230 164031P 1.95 MC I 352P 1.00 597414 1.50 
AN2I 40 230 BA52 I 1.50 164408 3.50 MCI357 2.35 SN 7421 0.85 
614236 1.95 (41352E 1./5 144420 330 MC1358 1.58 SN76110N 0.89 
49239 2.50 CA3086 0.46 164422 1.50 MC1496 1.75 SN76115N 1.25 
6142401 2.80 CA31231 1.9$ 164430 2.50 MC1723 030 SN76131N 1.30 
614247 2.50 CA313EM 2.50 164461 3.95 MC3357 2.75 SN76226DN 2.95 
AN260 2.95 (431405 2.50 1.(7)20 3.25 MC34011 230 SN 76227N 1.05 
68262 1.95 (431400 1.15 1.(7130 330 mC I 4106P 2.95 514 7622814 2.95 
661264 2.50 9116016 2.50 LC7131 530 MC14518CP 7.50 514 7653314 1.65 
69271 330 HA 1 I37W 1.95 1(7137 530 M12318 1.75 SN76650N 1.15 
AN301 2.95 1461156W 130 181323K 4.95 M12328 230 5876660N 0.90 
AN303 3.50 1461306 1.50 1.96324N 0.45 M1239 2.95 7.95 
614313 2.95 HA1322 1.95 063130N 130 MSM5807 8.75 $TK014 7.95 
AN3 I 5 2.95 H613396 2.9$ 18.9380N8 2.95 SAA500A 330 STK015 5.95 
AN3 ) 6 3.95 HA I 366W 2.75 1.813831 2.95 SA61025 7.25 STK018 7.95 
AN331 3.95 66 1406 1.9$ 1M390N 3.50 SAA1251 4.95 51K025 11.95 
AN342 2.95 861551 2.95 L M I 011 3.15 SA65010 5.35 51K032 7.95 
AN3621 2.50 LA1201 0.95 M51551 2.95 5665020 175 511(078 11.95 
614612 2.15 161230 1.95 M515131. 2.30 SAB3210 330 STK085 6.95 
6146362 3.95 103701 0.95 M5I 5211 1.50 SAS5605 1./5 ST K4 1 5 7.95 
614 7140 330 164101 0.95 M83705 1.50 SAS570S 1.75 STK435 7.9$ 
AN7145 330 MB3712 2.00 SAS580 2.85 

STK437 7.95 
STK439 7.95 
S1K461 11.50 
511(463 1130 
511(0015 7.95 
STK0029 7.95 
511(0039 7.95 
TA706IAP 1.50 
167072 2.6$ 
167073 3.50 
TA7108P 130 
167120P 1.65 
167129P 2.50 
167130P 1.50 
167137P 1.00 
1671469 1.50 
16717661 2.95 
167193P 3.95 
167203 2.95 
1677049 2.15 
16720561 1.15 
1A7206 1.95 
TA7222AP 1.80 
TA7227P 4.25 
167228P 1.95 
167310P 1.80 
TA7314P 2.95 
1673219 2.25 

0676091 3.95 
16761141 2.95 
167629 230 
1663106 3.50 
1663206 3.50 
1663504 1.95 
1665508 0.95 
TAA570 1.95 
166621 3.95 
AA6305 2.9$ 
1AA6616 1.95 
U6700 1.70 
AA930 3.95 
086 I 2065 'BK 

LOO 
56/08/1/U 
186395 1.50 
186396 0.75 
11364409 2.55 
T B64800 1.95 
184510 2.50 
1665100 230 
186520 1.10 
1665200 1.10 
166530 1.10 
1865300 1.10 
186540 1.25 
11365409 1.35 

1865500 1.95 
1665601 1.45 
1865600 1.45 
1865/0 1.03 
1866518 2.50 
186673 1.95 
186750 1.95 
1867500 265 
186808 0.89 
18481065 1.65 
TBA810P 1.65 
166820M 0.75 
1E368700 1.45 
1136890 2.50 
186970 1.65 
T BA950 2X 130 
186990 1.49 
1869900 1.49 
TC6270 LSO 
1(6270513 2.50 
1(6650 2.50 
1(6760 230 
1(6800 6.95 
1(68305 1.9$ 
TC6900 2.50 
1(6940 1.6$ 
106440 2.20 

1041001 2.95 
TDA1003A 3.95 
10610066 2.50 
1001010 2.15 
TDA1005 2.25 
1061035 2.50 
TDA1037 1.95 
T06)044 2.15 
1061170 1.95 
1061180 2.15 
106127013 3.95 
1061327 1.70 
1042002 0.95 
111102003 1.95 
1062010 1.9$ 
1042020 2.95 
1062030 
1062140 
1062150 
T062151 
1062160 
1062524 
1042530 
1047532 
1062540 
TDA2541 
10429613 
1062576 

2.80 
3.95 
230 
1.95 
2.50 
1.95 
1.95 
1.95 
1.95 
2.15 
1.15 
4.50 

1062581 2.95 
1062582 2.95 
1062593 2.9$ 
11162600 6.50 
1062610 230 
10626116 1.95 
1062640 3.50 
1762655 4.50 
0626806 2.75 
1062690 
1063310 
1063510 
1063560 
10640SO 
1064600 
TDA9503 
TEA1009 
UPC4 IC 
UP(5669 
UP(575C2 1.50 
UPCICOIH 1.95 
210( 1020H 2.95 
UPL:1024H 130 
UPC. 10259 1.9$ 
UPC10289 1.95 
UP( I 032H 0.95 
UP(1 I 589 0.75 
UPC 1167(2 1.95 

2.45 
2.95 
3.50 
3.95 
2.95 
2.50 
3.15 
1.35 
3.50 
2.95 

UPC1181H 
UPC1 18214 
UPC11859 
UP(1191v 
UPC 1350C 
UPC 13531 
UPC1360 
UP(1365( 
U 20028 
UPD21141C 
555 
556 
723 
741 
747 
748 
7808 
7805 
7812 
7815 

1.25 
130 
3.95 
130 
2.95 
245 
2.9$ 
3.95 
1.95 
230 
0.35 
0.60 
0.50 
0.35 
0.50 
0.35 
0.50 
0.58 
0.50 
0.50 

VIDEO SPARES & HEADS 
Pieuse phone with your 

recorder mode' no for our 
quototIon 

3955V for Ferguson/JVC 2730 
3HSSUIN for National 
Ponosonic/Phibps 29.50 
39SS3N for Notionol Panasonic 
NV777/330 39.50 
3900N/495S for National 
Panasonic 29.50 
39059 for Hitachi 35.00 
3HSSU3N for Notional 
Panasonic 35.00 
3HSSP for Sharp 35.00 
3HSS6NA for National 
Panasonic Industrial 75.00 
3HSSU2N for National 
Panason6 3930 
39SSSF for Fisher/Fidelity 35.00 
311SSR for Amstrod/Saisho' 
Trluinph 35.00 
PUBS for Sony St( 5 6 7 etc 

35.00 
PS38T for Toshiba 3930 
PS4B2S for Sony 01(20/30 etc 

3930 
PS51335 for Sony StC8/(9 etc 

49.50 
65.00 Philips V2CCO 

VIDEO BELT KITS 
Ako, VS9300/9500/9800 
Amstrad 7000/Soisho/ 
Triumph 
Ferguson 3V16 
Ferguson 3V22/JVC 
96336013660 
Ferguson 3V23/JVC 
HR7700 
Ferguson 3V29/JVC 
HR 7200 
Ferguson 3V31/IV( 
HR7650 
JVC HR3330/3600 
Hitachi VT I 1'33 

2.7$ 

1.50 
2.75 

2.95 

1.50 

2.75 

2.75 
2.75 
2.75 

Hitachi VT %CO 
Hitachi VT8000 
Notional Panasonic 
NV300/333/340 
National Panasonic 
NV20008 
National Panasonic 
NV777 
National Panasonic 
NV30008 
National Panasonic 
NV7000 
Notional Panasonic 
NV860078610/8620 
Sanyo VT(5000 
Sanyo V1(5300 
Sanyo VI( 5500 
Sanyo VT(9300 
Sanyo VT(9300P 
Sharp 6300 
Sharp 7300 
Sharp 8300 
Sharp 9300 
Sony C6 
Sony ( 7 
Sony 19 
Sony 51.3000B 
Sony SUMO/8080 
Toshiba 7540 
Toshiba 9600 

2.95 
5.25 

2.95 

3.75 

2.75 

3.75 

2.75 

3.75 
130 
1.75 
2.7$ 
3.7$ 
3.90 
3.50 
3.50 
3.50 
350 
2.75 
3.50 
2.95 
3.75 
430 
3.50 
1.50 

ElIO MULTIPLIERS 
UNIVERSAL TRIPLER 5.45 
DECCA 30 6.35 
DECCA 80 6.95 
DECCA 100 6.95 
DECCA 120 6.95 
DECCA 1730 6.35 
GEC 2040 5.45 
GEC 2110 6.95 
ITT CVC1.9 6.35 
IT (V(20/25/30 6.3$ 
ITT ( v(45 6.9$ 
PHILIPS 0815581 6.95 
PHILIPS 09 6.00 
POE 697 6.50 

PvE 713 4 LEAD 8.50 
POE 713 5 LEAD 8.50 
POE 731/25 8.50 
RANK 6774 6.35 
RANK A823 6.95 
RANK 1206 6.95 
SIEMENS TVK 76/1 6.95 
SIEMENS EUROPA 7.50 
THORN 1500 5.45 
THORN 1600 5.45 
THORN 3500 7.95 
THORN 8000 6.95 
THORN 8500 7.15 
THORN 9000 8.50 
THORN 9600 8.50 
TV11 STICK 0.90 
Tv I 3 STICK 1.2$ 
1V18 STICK 1.10 
Tv20 STICK 1.40 

FUSES SPECIAL OFFEER 
100 PER TYPE 

2MM (:)/06 60, 0 06 eoch £4.50 
100MA 200MA 250896 500MA 
lAmp I 25Amp 1 5Amp 
1 6Amp 
2Amp 2 SAmp 3 15Amp 4Amp 

20MM AiS «it 0 15 eoch £ 11.50 
100MA 150MA 160MA 250MA 
SCOMA 800MA 1 25Anm 
2Arnp 3 ISAmp 5Amp 

1 25 inch 0/11 (r9 0 06 each 
£4.00 

250MA 500MA 750MA ' Arno 
i SAmp 2Amp 3Amp 7Amp 
10Amp 

1 25 inch A/0 el 015 each 
£10.00 

SOMA 60MA 100MA 1SOMA 
250006 500MA 750MA I 5Amp 
3Amp 4Amp 5Amp 

We hove receotly introduced ri special in house seler..iori toc hir 
(imitai, one( the lollowing service for audio. hi li etc 

Spec rat Seiec non of pre amp volves for low mIcraphonv 
Etc E1.00 per valve 

Supply and lifting of pre arnp dumping 
rugs £1.00 per ring 

Special selection und matching of power 
valve, £1.00 per voire 

Valve Hardware List 
SOCKETS 89A SKIRUD PC B 1.25 
ACORN 4.95 890 CERAMIC PC B 0.95 
Al? 1.75 890 CERAMIC CHASSIS 0.95 
84 CHASSIS 2.50 89G CERAMIC CHASSIS 150 
E15 CHASSIS /30 810B CHASSIS 0.50 
85 FLOATING 2.50 8130 CHASSIS 0.50 
81 CHASSIS 1.75 8116 CRI i38P1) 1.95 
876 CHASSIS 8.50 0(6161 VINTAGE 
87G KR 0.65 CHASSIS 0.35 
BIG PCB CERAMIC 0.95 OCTAL (RASSIS 0.65 
B7G CHASSIS 0.65 OCTAL PC8 0.95 
B7G CHASSIS 

GIANT 7 PIN 18131 SHOCKPROOF 0.65 
87G SKIRTED CHASSIS 0.65 SOCKET 8.50 
87G SKIRTED PC8 0.95 JUMBO 4 PIN 13.95 
B70 SKIRTED PTFE GIANT 4 PIN 1421291 25.00 

CHASSIS 0.95 NUV1STOR 4.50 
886 CHASSIS 0.85 SK406 9.50 
88G CHASSIS 0.85 SK410 35.00 
389 CRT 0.45 SK410S 25.00 
B9A PCB 0.45 SK6I0A 35.00 
896 OCB THIN 0.95 CHIMNEY LSK.110(5) 
896 CHASSIS 0.95 SK610A1 3.50 
B9A CHASSIS UX4 CHASSIS 1.95 

SHOCKPROOF 0.50 UX5 CHASSIS 1.95 
896 SKIRTED CHASSIS 1.25 UX7 CHASSIS 2.95 
896 SKIRTED CHASSIS X9V CHASSIS 0.50 

CERAMIC PINCH 0.65 II PGF CHASSIS 0.50 

PLUGS TOP CAPS 
OCTAL 0.85 NO VAL 0.75 
070 0.3$ OTHERS ON APPLICAION 
894 0.65 EX-EQUIPMENT 

4(0250B AEI BASE 15.00 
CANS 4(02508 MILITARY 
87G 0.35 SOCKET 10.00 
894 0.65 4CX300A CLAMPS 5.00 

66119 
BA115 
136145 
80148 
80154 
84156 
BA 1 57 
134244 
64301 
80307 
803 13 
80318 
80328 
86521 
BAV2 
ELAW62 
BAX 13 
BA% 16 
881058 
Bf 151 
B1176 
B1127 
81133 
81164 
01176 
81179 0.63 
81187 0.55 
81184 0.35 
BY 187 0.45 
81199 0.40 
BV206 0.14 
81208 800 0.33 
81210 800 0.33 
81223 0.90 
81298 400 0.22 
131299 800 0.22 
01010 0.50 
81%25 600 1.25 

DIODES 

0.10 
0.13 
0.16 
0.17 
0.06 
0.15 
0.30 
0.75 
0.75 
0.85 
0.75 
2.95 
2.95 
1.75 
0.30 
0.19 
0.04 
0.12 
0.30 
0.79 
0.10 
0.11 
0.15 
0.45 
1.20 

81%36 15OR 
0.20 

EIVX38 6000 
0.60 

80X55 600 0.30 
Box71 600 1.75 
8/061 0.15 
8/088 0.10 
13/095(30 0.35 
(S48 0.00 
csioa 18.50 
MR5I 0 0.65 
MR512 0.65 
0647 0.15 
0690 0.10 
0091 0.15 
0695 0.10 
04202 0.40 
142109 5.00 
N238 2.95 
923( 4.95 
142318 4.95 
N23W1 2.95 
N4001 0.04 
144003 0.04 
144004 0.05 
N4007 0.06 
N4I 48 0.02 
144448 0.10 
N540 1 0.12 
145402 0.14 
N5403 0.12 
N5406 0.13 
N5407 0.16 
1815406 0.16 
ITT44 0.10 
111923 0.15 
1102002 0.10 

ZENER DIODES 

8/X61 Series 
0.15 

82188 Series 
0.20 

INDUSTRIAL AND 
SPECIAL QUALITY 

CATHODE RAY TUBES 
A stnun se1ecnOn frote 
our stock of 10.000 

Please add C3 
additionolcornaye 
per rube 
1(11 
12(514 

1 10749 30780 
CME822W 

2930 CME1523W 
35.00 CRE1400 

45.00 
95.00 
7.00 
9.50 

29.50 

09 11009 
DIO 21009 
DIO 2300M 
013 611GH 
013 630GH 

45.00 
45.00 
45.00 
59.00 
59.00 

014 200GM 75.00 121 130GR 
DI 100GH97 65.00 F31 1210 
19 91 SS.00 11708 
ECR35 39.50 m7 120W 
116 1010M 75.00 m14 100GM 

75.00 M1715IGVR 175.00 1 
75.00 M2I 11W 55.00 
75.00 4923 1120V 45.00 
19.50 M24 12109 55.00 
35.00 M24 I22WA 55.00 

M28 131.0 
M31 1 82GV 
M3I 1 84W 
M31 190GR 
M3I 191W 

45.00 
45.00 
55.00 
45.00 
55.00 

M3I 32509 
M38 100W 
M40 120W 
5E5111131 
19750 

35.00 
$9.00 
$9.00 
45.00 
75.00 

4 



FEB/MAR '89 
PRICE LIST 

P. M. COMPONENTS LTD FEB/MAR'89 
SELECTRON HOUSE, SPRINGHEAD ENTERPRISE PARK PRICE LIST 

SPRINGHEAD RD, GRAVESEND, KENT DA1 1 8HD 

A selection from our 
stock of branded valves  
01714 24.50 
A1834 7.50 
62087 11.50 
A2134 14.95 
62293 6.50 
A2426 33.50 
A2599 37.50 
A2792 27.50 
629C0 11.50 
A3283 24.00 
A3343 35.95 
ACSP3A 4.95 
AC/S2PEN 8.50 
ACT22 59.75 
AH221 39.00 
AH238 39.00 
AL60 6.00 
ANI 14.00 
ARP12 2.50 
ARP34 1.25 
ARP35 2.00 
AZ 1 1 4.50 
BS894 250.00 
8738 55.00 
8117 25.00 
BT113 35.00 
C IK 27.50 
C3M 17.95 
(11 34 32.00 
C1149/1 195.00 
C1150/I 135.00 
CI534 32.00 
(CA 3.50 
CD24 6.50 
011006 3.50 
(05676 630 
CV Nos PRICES 
ON REQUEST 
D3A 27.50 
063 1.20 
DA41 22.50 
DA42 17.50 
0690 4.50 
DAF91 0.95 
DAF96 0.95 
DC70 1.75 
0(90 3.50 
DCX - 4 3000 

25.00 
DE T 16 28.50 
DET 18 28.50 
DET20 2.50 
DET22 35.00 
01123 35.00 
001 24 27.50 
DET25 22.00 
DE 729 32.00 
0E91 1.50 
OF92 1.50 
0196 1.25 
0797 1.25 
DG1OA 8.50 
DH63 1.50 
DH77 0.90 
0091 1.20 
DK92 1.50 
EX.35 2.50 
0163 1.00 
01.70 2.50 
0673 2.50 
0191 3.95 
01.92 1.50 
01.93 1.50 
DISIO 13.50 
DLS I 6 10.00 
DM70 5.25 
DM160 6.50 
000•006 79.50 
DY51 1.50 
DY86/87 0.85 
01802 0.85 
(551. 49.50 
E8OCC 19.50 
E80C1 12.50 
E8OF 18.50 
E801. 29.50 
E81CC 5.50 
FOIL 12.00 
E82CC 430 
E83CC 4.50 
E83F 5.50 
E86( 9.50 
(88( 7.95 
E138(C 3.50 
E88CC- 01 6.95 
E88CC 
MULARD 4.95 
E9OCC 7.95 
E9OF 7.95 
E9I H 4.50 
E92L.0 3.95 
E99F 6.95 
E1301 18.50 
El 80CC 10.50 
61130F • 6.50 
E182CC 9.00 
E186F 8.50 
E188CC 730 
(2351 12.50 
E280F 19.50 
(283(C 12.00 
E288CC 17.50 
E810F 25.00 
E1148 1.00 
(ASO 1.00 
EA52 $5.06 
EA76 1.95 

1019 1.95 
EABC80 1.50 
EAC9 1 2.50 
EAF42 1.20 
EB34 1.50 
E841 3.95 
E891 0.85 
EBC33 2.50 
EBC41 1.95 
EBC81 1.50 
EBC90 1.95 
EB(91 1.95 
EBF80 0.95 
B183 0.95 
E13189 0.95 
E8193 0.95 
EBL1 430 
(81.21 4.50 
EC52 075 
EC 70 1.75 
EC8I 7.95 
EC86 1.95 
EC88 1.95 
EC90 1.95 
EC9I 5.50 
EC93 1.50 
EC95 7.00 
EC97 1.10 
EC8010 12.00 
ECC32 3.50 
ECC33 3.50 
ECC35 3.50 
ECC81 1.50 
EC(81 SPECIAL 
QUALITY 2.25 
ECC82 0.85 
E;(82 
PHILIPS 1.95 
ECC83 0.95 

NEW 
EC C83 SPECIAL 
Low (MSS 
coupling 

Low noise 

Low nucrophony 

£3.50 

ECC83 
BRIMAR 2.15 
ECC83 
PHILIPS 1.95 
E(C83 
SIEMENS 2.50 
ECC85 1.50 
ECC86 2.75 
ECC88 1.35 
ECC89 1.50 
ECC91 2.00 
ECC189 2.50 
ECC801S 695 
ECC8035 6.95 
EC(804 0.60 
KUM 7.95 
ECF80 1.15 
ECF82 1.50 
ECF86 1.70 
REMO 1.85 
ECF202 1.85 
ECF801 0.85 
ECF804 6.50 
ECF805 2.50 
ECF806 10.25 
ECH3 4.50 
ECH4 4.50 
ECH35 3.50 
ECH42 1.50 
RI-181 1.75 
ECH83 1.50 
ECH84 1.00 
ECH203 1.50 
ECL80 0.60 
ECL82 1.00 
E(183 230 
(0.84 1.00 
E(185 0.95 
EC1.86 130 
ECL805 0.9$ 
EE37A 2.50 
EF22 3.50 
EF39 1.50 
EF40 4.50 
EF42 3.50 
EF50 2.50 
EF54 4.50 
EF55 4.9$ 
EF70 1.20 
EF72 3.50 
EF 73 3.50 
EF80 0.55 
EF83 3.95 
EF85 0.85 
EF86 2.50 
EF86 
MULLARD 430 
EF86/(94085 

5.00 
EF89 1.50 
EF9I 195 
EF92 2.15 
EF93 1.50 
EF94 1.50 
EF95 1.95 
1197 0.90 

EF98 090 
EF 183 0.75 
EF184 0.85 
EF731 4.50 
(F732 4.50 
EF800 11.00 
EF 8045 1930 
EF805S 25.00 
(f 806S 25.00 
EF8I 2 0.65 
EFL203 1.50 
EFP60 3.50 
EH90 0.72 
EK90 1.50 
EL32 0.95 

• EL33 5.00 
E1.34 3.25 
EL34 MULLARD 

6.50 
E1.34 
SIEMENS 4.50 
EL36 2.50 
EL36 
MOLLARD 3.95 
EL38 9.00 
EL41 3.50 
EL42 2.03 
((7E 4.50 
(LOI 6.95 
EL83 7.50 
EL84 0.95 
EL84 
MULLARD 4.50 
EL134 
SIEMENS 2.50 
E1.85 4.50 
EL86 1.75 
0.90 1.75 
EL9I 6.00 
EL95 1.75 
EL152 15.00 
EL360 6.75 
EL 500 1.95 
0.504 1.95 
EL506 5.95 
E1.509 5.2$ 
0309 MULLARD 

7.50 
EL5I 9 6.95 
EL802 3.65 
E1821 6.95 
E1.822 12.95 
0.180 22.50 
EM34 12.50 
EM83 1.65 
EM84 1.65 
EM85 3.95 
EM87 2.50 
EN32 15.00 
EN91 2.25 
EN92 4.50 
E151 0.80 
E170 7.50 
EY81 2.35 
EY82 1.15 
EY83 1.50 
E184 5.95 
E186/87 0.65 
E988 0.95 
EY91 5.50 
EY500A 1.95 
E1802 0.70 
EZ35 1.00 
EZ40 3.50 
0141 3.50 
EZ80 0.75 
EZ81 0.75 
EZ90 1.50 
FW4-800 430 
655/10 9.01 
6180/2M 6.95 
6240/20 9.03 
6(108 1730 
GC I OD 17.50 
GC10/48 17.50 
GC I0/4E 17.50 
«12/4B 17.50 
GD86W 6.00 
60/120M 5.00 
GN4 6.00 
GNIO 15.00 
GR 10G 4.00 
GS 1 OC 16.50 
GS 1 OH 12.00 
0512D 12.00 
Cl IC 14.00 
6020 35.00 
GU50 17.50 
GXU I 1330 
GXU3 24.00 
GXU5OSS 14.50 
61501 1.50 
61802 1.50 
6232 2.50 
GZ33 430 
6134 2.50 
G137 4.513 
HBC90 1.95 
111.41 3.50 
14190 3.50 
KT8C 700 
KT33C 3.50 
0136 2.95 
0144 5.95 
0145 5.95 
0161 5.00 

0163 2.00 
0166 USA 11.95 
0166 GEC 25.00 
0166 TEONEX 

5.00 
0167 9.00 
KT 77 GEC 11.95 
0181 7.00 
0188 USA 12.9$ 
0188 
Selectron 15.00 
KTW6I 2.50 
KTW62 2.50 
KTW63 2.00 
KTZ63 2.50 
1.87-20 95.00 
LS9B 6.95 
M5138 195.00 
M5143 155.00 
M5199 295.00 
M8079 6.00 
M8082 7.50 
M8083 3.25 
M8091 7.50 
998096 3.00 
M8098 5.50 
M8099 5.00 
M8100 5.50 
e.40136 7.00 
348137 7.95 
908161 6.50 
908162 5.50 
908163 5.50 
998190 4.50 
M8195 630 
M8196 5.50 
M8204 5.50 
M8223 4.50 
M8224 2.00 
M8225 3.95 
M(1400 3.50 
MEI401 29.50 
ME1402 29.50 
MH1.06 4.00 
MP25 195.00 
MS4B 5.50 
MU14 3.50 
N37 12.50 
078 9.85 
062 1.50 
0A2WA 2.50 
063 2.50 
082 1.50 
OB2WA 2.50 
0C3 2.50 
003 2.50 
0M4 2.50 
0M58 3.00 
0M6 1.75 
ORP43 2.50 
ORP50 3.95 
161 2.50 
P41 2.50 
PABC80 0.95 
PC86 0.75 
PC88 0.75 
PC97 1.10 
PC900 1.25 
9C(84 0.40 
PCC85 0.55 
PCC88 0.70 
PCC89 0.70 
PCC189 0.70 
PCC805 0.70 
PCC806 0.80 
PCE82 0.80 
PCF80 0.6$ 
PCF82 0.60 
PCF84 0.65 
PCF86 1.20 
PCF87 1.25 
PCF200 1.80 
PC1201 1.80 
PCF801 1.35 
PC1802 0.85 
PCF805 1.25 
1(0806 1.00 
PC1808 1.2$ 
PCH200 1.50 
PC182 0.85 
PC183 2.50 
PCL84 0.75 
PC185 0.80 
PC1.86 0.85 
1(1805 0.90 
PD503 5.95 
PE1-100 69.00 
PEN25 2.00 
PEN400 3.00 
PEN45 3.00 
PEN450D 3.00 
PEN46 2.00 
PFL200 0.95 
PL36 1.75 
P138 1.50 
P181 1.25 
P1132 0.60 
P183 0.52 
P184 0.78 
PL500 1.25 
P1504 1.25 
PL508 1.50 
P1509 4.85 
PL519 4.95 
PL802 6.00 
71.8029 3.50 
PL820 2.95 
P932 0.60 
P933 0.50 
PY81 0.70 
PY82 0.70 
9183 0.70 

PY88 0.65 
PY500A 1.9$ 
PY800 0.85 
P1801 0.85 
063-300 72.00 
083-1750 139.00 
085-3500 595.00 
00E02-5 1930 
00(03.12 7.95 
00(03.20 35.00 
00E06.40 45.00 
00V02-6 19.50 
06:W03-10 5.50 
00803.10 
MULLARD 15.00 
00803.20 25.00 
Q0806-406 

27.50 
00V06-406 
MOLLARD 39.50 
00I/07. 50 55.00 
00203-20 42.50 
00106-40 45.00 
0575/20 130 
0595/10 4.85 
05108/45 4.00 
05150/15 6.95 
05150/30 1.15 
05150/40 7.00 
051205 3.95 
051213 5.00 
0037 9.50 
0803-12 6.50 
Ov05.25 2.50 
CP/06-20 29.50 
Ov08.1038 

145.00 
093-125 85.00 
014-250 85.00 
014-400 95.00 
R 10 4.00 
RI8 2.50 
ROI-2400 14.50 
R63-2500 6.50 
663-12500 35.00 
663-250 15.00 
R63-1250 35.00 
511E12 38.00 
5104-20 10.00 
S(1/1300 6.00 
SP6I 3.50 
STV280/40 11.95 
1132-5/300 95.00 
1132-300 195.00 
163-750 115.00 
163-2000 

450.00 
1862-300 395.00 
D31.2-500 495.00 
TD33-100 E I 

35.00 
0115 45.00 
1121 45.00 
1122 39.50 
11100 69.00 
112-1250 85.00 
194480 85.00 
TY7-6003A 

600.00 
TY8-600W 

365.00 
019 9.50 
U26 0.90 
U35 3.50 
U37 9.00 
U41 6.95 
USO 2.00 
U82 3.00 
Ul 91 0.70 
U192 1.00 
U193 1.00 
0251 2.50 
0801 330 
066(80 1.00 
UAF42 1.95 
UBC41 3.95 
UBC81 1.50 
UBF80 0.95 
UBF89 1.00 
U8121 1.75 
UC92 1.20 
UCC84 0.70 
UCC85 0.60 
UCF80 1.00 
UCH21 2.50 
UCH41 2.50 
UCH42 3.95 
UCH8I 1.00 
UCL82 1.75 
UCL83 2.50 
0141 2.25 
0142 2.25 
0180 1.75 
UF85 1.20 
UF89 2.00 
111.41 10.00 
0144 330 
11184 1.50 
11185 0.85 
UU5 3.50 
UU6 6.00 
111.17 8.00 
UU8 9.00 
0941 3.50 
0985 070 
V2356/ I K 

250.00 
V2386/ I K 

295.00 
V246A/1K 

250.00 
V246A/2K 315.00 

V24IC/IK 195.00 
V453 12.00 
VLS631 10.95 
VP4B 9.50 
VP41 4.95 
VR101 2.50 
88105/30 2.50 
80150/30 2.50 
8039 230 
W2I 4.50 
W6I 4.50 
W77 5.00 
W8I M 4.50 
W739 1.50 
X24 4.50 
041 4.50 
X66/%65 4.95 
076M 1.95 
XC24 130 
XC25 0.50 
XFW47 130 
XFW50 1.50 
x61-2500 75.00 
0162811 7.50 
ONPI 2 230 
OR1/161306 

49.50 
X01/3200A 

79.50 
X01-64000 

149.50 
965 6.95 
901100 75.00 
911060 265.00 
911020 42.50 
911060 195.00 
91.1070 195.00 
Y11071 195.00 
9E1290 65.00 
Z77 1.20 
73001 6.00 
Z302( 12.00 
7359 9.00 
Z520M 4.00 
2700U 9.50 
Z759 19.85 
2803U 18.95 
ZA1000 12.50 
ZA1001 1.50 
ZM1001 12.00 
ZM I CO5 8.00 
ZM1020 6.00 
ZM1021 8.03 
ZM I 023 7.95 
ZM1041 14.00 
7901082 9.00 
ZM 1084 10.00 
ZMI175 6.50 
7M1177 9.00 
IMI202 5500 
7901263 4.00 
63 430 
AE4 3.50 
AX2 3.50 
822 10.00 
827 55.00 
6361 1.95 
835A 45.00 
8636 75.00 
03 2.50 
0561 2.50 
P28 25.00 
05 1.50 
55 1.50 
14 1.50 
84 1.75 
US 130 
225 2.50 
263 16.50 
265156 11.50 
267 4.50 
2622 69.50 
2C36 70.00 
3C396 32.50 
2C39BA 39.50 
7C40 37.00 
2C42 29.50 
2(43 60.00 
2(51 2.50 
2(95 1.50 
2021 2.25 
2D21W 3.15 
2E22 49.00 
2E26 7.95 
2.155 295.00 
2025 49.50 
2K26 95.00 
2K29 250.00 
2K48 140.00 
2056 250.00 
2%2A 5.00 
36/1070 12.00 
36/1080 9.00 
36/10913 11.00 
3N1108 12.00 
3N141K 11.50 
36/1461 7.50 
3N147L 7.50 
3N167M 10.00 
3636 3.95 
364 1.50 
365 4.50 
3612 3.35 
3622 25.00 
3826 24.00 
3628 15.00 
3626 1.so 
3(45 39.50 
3(0300067 

650.00 
3CYS 1.50 
3D2 I A 29.50 

3E22 49.50 
3E29 39.50 
3E17 1.95 
3H 0.40 
31.170E 1450.00 
31. 0,40 
304 2.50 
4-65A 75.00 
4-250A 85.50 
4 - 400( 87.50 
4-1000A 425.00 
4832 35.00 
4E3070 1.75 
4826 1.95 
4C28 25.00 
4(35 145.00 
4(5250R 285.00 
40C125( 
E1MA( 150.00 
4(x2508 45.00 
4CX250Bm 

65.00 
4CO2500 
EIMAC 115.00 
4CX25OR 
AMPEREX 

125.00 
40(3506 100.00 
411X10000 

425.00 
4C015008 

475.00 
4CX50056. 

1000.00 
4021/4-1256 

85.00 
4032 125.00 
4E27A 125.00 
4057 2.25 
4GV7 2.25 
4166 2.95 
4016 1.50 
4T85P 150.00 
4X150/1 35.00 
401500 55.00 
405000 350.00 
SA/I025 9.50 
56152M 9.00 
5A163K 10.00 
5A1700 6.25 
5A- 180M 9.00 
5A-206K 10.00 
58-110m 10.00 
58-254M 14.se 
56.255M 14.50 
56-256M 15.00 
513-257M 15.00 
58258M 14.50 
5C22 125.00 
5C186 2.50 
51180E 1950.00 
5118 2.95 
58468 530 
5R4GY 4.95 
5R4WGY 5.95 
514 5.95 
518A 1.95 
5U4G 4.50 
5U4GB 4.50 
5V4G 2.50 
5W4 495 
5X4 4.95 
51361 2.50 
523 430 
5746 2.50 
6/3012 0.70 
6A/203K 9.00 
667 4.95 
6A8 2.50 
6687 4.50 
6AC 7WA 2.00 
6665 2.50 
6667 230 
6AH6 3.50 
6614 3.50 
6617 2.00 
6605 1.95 
6AK6 2.50 
6665 0.85 
6AM4 3.25 
6AM5 6.00 
66806 1.95 
6ANS 4.50 
6AN8A 4.50 
6605 1.75 
6608 1.50 
6605 8.95 
6655 1.50 
6656 2.50 
66576 4.50 
6616 1.95 
6678 1.75 
6AU4GT 2.95 
6AUSGT 4.50 
6AU6 0.95 
6AV6 1.95 
669/86 3.50 
6AX466 1.95 
66938 1.95 
6678 4.50 
6886 2.50 
6810 1.95 
6866 1.50 
6867 430 
68686 3.50 
6BC8 1.50 
6603 2.95 
613E6 1.50 
6866G 3.00 
68146 1.95 
6BH8 1.50 
61316 1.50 

6E104 6.50 
6E166 85.00 
6868 1.15 
6BM6 115.00 
6006 1.65 
6808 3.95 
61305 1.35 
65076 1.50 
6887 4.95 
6857 5.50 
6BW6 5.35 
68W7 130 
6626 2.50 
6627 2.95 
6C4 1.95 
6C5 2.50 
6C6 3.50 
6C8G 2.50 
6C9 4.95 
6C64 4.95 
6CA7 3.50 
6C85 3.95 
613C6 2.35 
6CD6GA 4.50 
6CF6 1.95 
6C67 4.50 
6046 6.95 
6CL6 3.25 
6C1.86 2.95 
6CM7 2.95 
6CS6 0.75 
6CS7 0.95 
6CW4 8.00 
60(8 3.95 
60(6 2.35 
6018 1.35 
6018 
SPECIAL 3.50 
6006 1.50 
6005 8.50 
60068 2.50 
60166 1.50 
60W48 3.50 
6E5 3.95 
6E67 2.50 
6E68 2.50 
6E88 3.50 
6E17 0.85 
6EM5 2.50 
6EM7 2.50 
6EU8 1.75 
6E517 2.95 
6EW6 1.50 
6F1 2.00 
6F5 5.50 
617 5.50 
6113 3.00 
6114 1.00 
6F17 2.75 
6F23 0.60 
6F24 1.25 
6F25 1.25 
6F28 1.25 
6F32 1.25 
6133 10.50 
6105 8.50 
6f H8 15.00 
6112 4.50 
6E07 4.50 
66E5 3.95 
6GH8A 2.50 
6617 0.85 
6606 3.95 
66636 2.65 
6GS7 21.5 
66V8 0.95 
6GW8 2.50 
6695 4.95 
6616 2.50 
6H1 9.50 
6H667 2.50 
6087 1.95 
6HF8 3.50 
614M5 2.50 
6HOS 330 
6HS6 4.95 
611513 2.95 
6H16 3.50 
614 2.15 
61561 2.50 
616 2.00 
637 4.15 
6176 4.15 
6.1860 9.50 
61(6C 9.50 
61M6 9.50 
61U8A 2.50 
6156C 9.50 
6K7G 2.00 
6086 3.00 
6006 9.50 
6KG6A 6.95 
611 2.50 
6L6GC 3.50 
6L6GC USA 9.50 
61.6GT 3.50 
617 3.50 
6115 3.15 
6119 3.95 
66.18 2.50 
61020 1.15 
6LF6 11.50 
6LQ6 9.50 
6P28 2.00 
60761 1.50 
6R7 3.15 
6RHH8 10.00 
6S4A 1.9$ 
6567 1.95 
6SC 7 1.95 
6507 1.95 
6$170 1.95 

0507 1.95 
6SL7GT 1.95 
6SN7GT 1.95 
6507GT 1.50 
6557 1.95 
618 1.50 
61.1660 3.50 
6U7G 330 
6U8A 1.50 
6V6G 1.25 
6V6GT 1.95 
6W4GT 1.95 
6966 3.95 
6X2N 1.00 
6X4 1.50 
6x5GT 1.00 
6X8A 2.25 
766 430 
7AU7 1.50 
786 3.50 
787 2.50 
708 4.50 
717 530 
7K7 7.50 
71. 1.50 
707 4.50 
714 2.50 
888 2.50 
8610 2.50 
8605 1.95 
8(W5 1.50 
80888 1.50 
8107 1.95 
002 1.25 
ODE7 2.50 
ODX8 2.50 
0E8E1 1.95 
OEW7 2.95 
0E1 0.75 
0606 1.95 
01P4 2.50 
1E3 55.00 
1R3 5.50 
266 3.95 
2606 2.50 
26E6 530 
2AH7GT 4.95 
2613 I DO 
2616 1.75 
2AT7 1.50 
2AT7WA 2.50 
26U6 1.50 
2607 0.85 
26V6 1.95 
2AV7 2.50 
26%46113 2.50 
2AX7 0.95 
2AXIWA 2.50 
2AX7S 7.95 
2AY7 3.95 
2846 4.50 
2866 2.50 
28E6 1.95 
281176 3.95 
2866 1.75 
26R3 1.95 
28176 3.50 
2C8 2.50 
2C65 1.95 
2CX6 1.95 
20068 3.50 
2C1W4A 3.50 
2026 3.95 
2E1 19.50 
2E14 38.00 
2FX5 1.95 
2607 3.95 
2GH7 3.95 
23501 3.95 
21761 3.50 
228 2.95 
2061 1.50 
2K81 1.95 
2KU7 1.95 
25761 1.50 
2SA7G1 1.95 
2567 4.75 
25K7 1.95 
25.17 1.50 
2SN7GT 1.85 
25W7 3.50 
2S17 4.50 
2X4 1.95 
307 3.20 
3DE7 2.50 
3007 2.95 
3E1 145.00 
3EM7 3.50 
486 4.50 
467 3.50 
5E 5.50 
6603 1.95 
6695 2.95 
6H 0.40 
61 0.40 
768 3.50 
76X4GTA 195 
78E3 2.50 
70W4A 2.95 
7EW8 1.50 
7.128 4.50 
803 6.00 
8665 3.50 
9605 330 
9AU4GT 2.50 
9866 3.50 
963 19.50 
966 9.00 
9H4 35.00 
9145 33.50 
20CV 9.50 
2001 1.50 

201.16 7.95 845 59.50 
20L 1 0.95 8666 8.50 
20P1 0.55 872A 20.00 
2014 1.95 873 60.03 
20P5 1.15 954 too 
211Z6 4.95 955 1.00 
21006 4.95 1849 315.00 
211118 3.75 1927 25.00 
2481 39.50 2040 25.00 
2489 39.50 20506 5.95 
25806 1.75 2050W 6.50 
25E468 2.95 421211 250.00 
251661 1.75 447E 35.00 
29C1 19.50 4687A 9.50 
29006 6.50 5544 79.50 
30(15 0.50 5559 55.00 
30(17 0.40 5636 5.50 
30(18 1.48 5642 0.50 
30112 1.35 5643 9.50 
301112 0.95 5651 2.50 
30E113 1.10 5654 1.95 
301114 1.25 5670 3.25 
301.1 0.45 5672 4.513 
30615 0.60 5675 28.00 
30117 0.60 5678 7.50 
30P4MR 1.00 5687 4.50 
30P12 1.00 5696 4.50 
30PI8 0.60 570? 350 
30P19 1.00 5704 3.50 
30PI 2.50 5718 6.15 
30P1 13 0.60 5725 2.50 
30P114 1.75 5726 2.50 
3 I1S6C 5.50 5727 2.50 
33A/158M 19.50 5749 2.50 
3563 3.95 5750 1.85 
3565 4.50 5751 2.95 
35(5 4.50 5763 6.50 
351661 2.00 58146 3.75 
3523 1.95 5823 9.50 
357561 3.50 5829WA 6.50 
38HE7 5.95 5840 3.50 
40006 5.50 5842 11.00 
42 6.95 5847 10.95 
47 6.00 5863 95.00 
5065 1.50 5879 9.50 
50E15 1.95 5886 13.95 
56(5 0.95 5894 39.50 
50CD6G 1.95 5899 4.50 
sows 1.50 5963 1.75 
50116 2.95 5965 2.15 
53KU 4.50 6057 3.75 
7561 3.50 6058 2.50 
75(1 4.50 6060 2.25 
80 4.50 6072 6.95 
83 8.50 6080 8.50 
8361 7.50 6080WA 9.50 
8561 6.50 6132 10.50 
8562 2.95 6136 2.50 
90AV 17.50 61466 9.50 
90C1 3.50 6146W 12.50 
90CG 17.50 6155 72.00 
SIOCV 17.50 6156 72.00 
91AG 9.00 6157 2.50 
92AG 19.50 6158 3.20 
92A9 19.50 6189 .4.50 
9561 6.50 6201 6.45 
100E1 10.00 6350 3.50 
108(1 2.50 6360 4.50 
15062 6.50 6386 14.50 
150C1K 9.00 6442 75.00 
15002 2.50 6463 7.50 
150(4 2.50 6550 8.95 
18581 1.50 65506 GE 13.95 
211 25.00 6870 11.50 
2300 15.00 68838 9.95 
2310 15.00 6973 7.95 
250TH 150.00 7025 230 
307 5.00 70255 6.95 
3286 15.00 7027A 8.50 
5728 59.00 7119 9.00 
7056 12.50 7189 5.50 
713A 25.00 7199 7.50 
723/3/13 75.00 7247 4.95 

7475  724A 275.00 7486 5.00155.03 

725A 2/5.00 7527 95.00 
726A 75.00 7551 8.50 
8016 15.00 7581 A 11.95 
802 25.00 7586 15.00 
803 14.95 7587 19.50 
805 59.00 7591A 895 
807 330 7815 59.50 
811 15.00 2868 0.50 
8126 35.00 7895 17.50 
813 Philips 8156 9.95 

35.00 8950 10.50 
813 27.50 18042 10.50 
8298 14.50 9002 6.50 
833A 95.00 -9003 8.50 

CALLERS WELCOME 
OPEN MON-THUR 9AM-5 30PM 

FRI 9AM-5 OOPM 

'24-HOUR ANSWERPHONE 

SERVICE' 

ACCESS & BARCLAYCARD 

PHONE ORDERS WELCOME 

UK OR P&P £ 1 

PLEASE ADO 15% VAT 

EXPORT ORDERS WELCOME 

CARRIAGE AT COST 

PLEASE SEND YOUR 

ENQUIRIES FOR SPECIAL 

QUOTATIONS OR LARGE 

REQUIREMENTS 
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TRIPLE dc POWER SUPPLY 

The TS3023S is a laboratory-
quality triple output power 
supply. Two outputs each 
provide 0 to 2A at 0 to 30V and 
can be switched to indepen-
dent tracking; the third out-
put provides up to 4A at 4 to 6V 
for logic circuits. All outputs 
have remote sensing. 
Both 0 to 30V 2A outputs 

have 0.5in 3.5 digit liquid 
crystal displays which simul-
taneously display output vol-
tage and output current. With 
the output switch off, the 
display can be used to preset 
the output voltage and cur-
rent limit prior to connection 
of the load. The power supply 
operates in constant current 
or constant voltage modes 
with automatic crossover. A 
display annunciator indicates 
constant current mode. 
Coarse and fine controls per-
mit the output voltage to be 
set within 5mV, and the cur-
rent limit control is logarith-
mic to give good resolution at 
low-current settings. Load 
and line regulation are better 
than 0.01% with ripple and 
noise typically better than 
1mV. The two supplies can be 
switched to be independent 
or tracking. 
The 4-6V 4A output has a 

single 0.5in 3.5 digit liquid 
crystal display which displays 
either output voltage with the 
output switch off or output 
current with the output switch 
on. A display annunciator 
indicates current limit. The 
output voltage is set by a 
calibrated control. Over-vol-
tage protection is provided. 

All outputs are protected 
against forward or reverse 
voltages. The power supply 
has a steel case, rubber feet 
and integral mains lead. 
The TS3023S sel Is at £385.00. 

For further information, con-
tact the Sales Office, Thandar 
Electronics Ltd, 2 Glebe 
Road, Huntingdon, Cam-
bridgeshire PE18 7DX. Tel: 
(0480) 412451. 

SPEEDPLATE PENCIL 
Gunson Ltd have just 

introduced a Speedplate pen-
cil which removes accumu-
lated dirt and grime from 
virtually any material. It 

restores metal to its original 
brightness and gives an 
oxydisation-free surface, per-
fect for electrical contact or 
jointing. 
The pencil uses a tip made 

up from a bunch of glass fibre 
strands. It is in a propelling 
case so that only a small piece 
of the 300mm refill is exposed. 
It is accurate and able to 
reach difficult places. 
The Speedplate pencil is 

available from the car and 
accessory counters of many 
high street shops. It costs 
£3.34 including VAT. A pack of 
ten refills costs £2.99. 

If you have any difficulty 
obtaining the product, con-
tact Gunson Ltd, Pudding Mill 
Lane, London E15 2PJ. Tel: 01-
555 7421. 

BASE MICROPHONES 
The new XL30 and CM40 

Electret base microphones 
are available from Nevada. 
They have been developed 
using an Electret element 
with a tailored audio 
response to bring out the best 
in modern amateur trans-
ceivers. 
When used with Kenwood 

equipment they may be 
powered directly from the 
microphone socket of the 
transceiver. For other brands 
a PP3 may be fitted as an 
internal power source. 
Specifications are: output 

level — adjustable from OV to 
1.4V; frequency response — 1-
200-3000Hz; output impe-
dance — 1K ohm; gain — 40dB; 
switching — isolated PTT 
switch; power — 9V PP3 bat-
tery or 9-15V dc from trans-
ceiver. 
The XL30 is a basic ampli-

fied microphone and retails at 
£46.50. The CM40 uses an 
audio processor with volume 
and tone controls and retails 
at £55.75. 
For further information, 

contact Nevada, 189 London 
Road, North End, Portsmouth, 
Hants P02 9AE. Tel: (0705) 
660036. 

END-FED LF AERIALS 
The end-fed 'Zepp' aerial 

derived its name from the fact 
that it was originally designed 

for use on the Zeppelin 
airship. In essence it com-
prised an end-fed half-wave 
dipole. Such an aerial was 
very convenient; it had no 
untidy feeders hanging from 
the centre, and as a consequ-
ence was light in weight, 
easily erected and fairly 
inconspicuous. Its disadvan-
tage was the need for an open 
wire feeder and an ATU. 
Sagant have just produced 

the modern-day version of 
such an antenna. Each one 
covers a single band and 
incorporates the missing ATU 
in an encapsulation at the 
feed end. Thus, 50 ohm cable 
can be connected directly to 
the feed point at one end, and 
the opposite end can be 
attached to any convenient 
support. There is no hanging 
feeder from the centre. An 
additional bonus is the RF 
filtering provided by the 
matching circuit. 
Two models are available, 

one for 40m and the other for 
80m. Dimensions are similar 
to a full-size dipole. The 
aerials come complete with a 
special PVC covered multi-
strand copper wird, matching 
unit fitted S0239 socket, 
insulators, support cord, 
weather sealing tape and 
tuning instructions. The 
aerial element is pre-tuned 
and fully assembled. 
For further information and 

prices, contact Waters & 
Stanton Electronics, 18-20 
Main Road, Hockley, Essex 
SS5 4QS. Tel: (0702) 
206835/204965. 

HMS PLYMOUTH GROUP 
Members of the Royal Naval 

Amateur Radio Society living 
in the Devon and Cornwall 
area, have formed an HMS 
Plymouth Group to be 
responsible for amateur radio 
operations from Falklands' 
veteran HMS Plymouth based 
at her namesake city. 
The ship will be open to the 

public from 29 March 1989, 
until October. There will be a 
charge for admission. 
The intention of the radio 

amateur group is to provide, 
as far as possible, a replica 
room MIT Office') and at the 
same time carry on with radio 
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All the latest 
news, views, comment and 
developments on the amateur radio scene 
contacts which will be seen 
and heard by visitors. Fre-
quencies in use will be the 
usual HF and VHF bands, and 
QSL cards will be sent to all 
contacts via the bureau. The 
callsign has yet to be allo-
cated but it is hoped to 
reissue the old Devonport 
signal letters GUZ and the 
ship would then use GB3GUZ. 
Members of the RNARS, 

both at home and abroad, are 
invited to join the Group at an 
annual subscription of £2.00, 
to be sent to the Hon 
Treasurer, Chris Harper, 24 
Cunningham Road, Tamerton 
Foliot, Plymouth PL5 4PS. 
Other financial offers would 
be gratefully accepted and 
put towards the provision of 
additional equipment. 
The Secretary of the Group 

is Mrs ' Bobby' Harper, wife of 
the Treasurer. 
HMS Plymouth, the last of 

the Type-12 frigates, is now ' in 
retirement' and was heading 
for a watery grave as a missile 
target. Since then, the War-
ship Preservation Trust and a 
team of volunteers have 
worked miracles to open the 
ship for public display. 
A warm welcome is 

extended to all visitors and in 
particular to those with an 
interest in amateur radio. 

CW NOVICE AWARD 

Many amateurs have been 
encouraged to use the CW 
operating mode by the pros-
pect of gaining an award for 
their earliest efforts on the 
key. 
The CW Novice Award is 

administered by the G-QRP 
Club on behalf of the Euro-
pean CW Association and the 
World QRP Federation. 
To qualify, the applicant 

must work fifty different sta-
tions using the CW mode 
during the first twelve months 
of holding an amateur 
licence. 
For a Class A award, max-

imum power to be used when 
making the fifty contacts is 
3W RF output for contacts 
made up to 31 December 1988, 
and 5W RF output for contacts 
made from 1 January 1989. For 
a Class B award, any licensed 
power is allowed. 

Applications are accepted 
from all over the world and 
must consist of a log extract 
giving details of the fifty 
contacts made. This must be 
certified as true by the appli-
cant and one other licensed 
amateur. 
Applicants from outside the 

UK must enclose three IRCs 
with their application. UK 
applicants must enclose 
three first class stamps. 
Applications should be sent 

to A D Taylor G8PG, 37 
Pickerill Road, Greasby, 
Merseyside L49 3ND. 

CENTENARY AWARD 
In the year in which Bir-

mingham celebrates the 
centenary of it becoming a 
city, MARS is offering a 
Centenary Award. 
This will take the form of a 

specially designed certificate 
and will be awarded to any 
person who works 100 sta-
tions within the city boundary 
(not to be confused with 
postcodes), simplex only, in 
any mode except packet and 
on any band; plus a G1 or G3 
MAR (HQ station) and two 
special event stations from 
within the city walls. No 
Raynet or talk- in stations may 
be included. 
The certificate can be 

endorsed for any special 
circumstances requested by 
the applicant, eg, QRP, and is 
available to SWLs. 
The award will run for the 

whole of 1989. Closing date 
for claims is 1 April 1990. 
To claim your certificate, 

send an SAE in the first place, 
to Paul O'Connor G1ZCY, 100 
Coldbath Road, Billesley, Bir-
mingham B13 OAH, who will 
send you an application and 
log forms. When these are 
completed and verified 
return them to Paul with £2.00 
(£1.50 for MARS members). 

SPECIAL EVENT STATION 
During 1989 the Bedford 

and District Amateur Radio 
Club plans to commemorate 
the outbreak of the Second 
World War by operating sev-
eral special event stations 
using callsigns GB2WW and 
GB4BOB. 

The locations will include a 
number of former Royal Air 
Force and United States Army 
Air Force stations in and 
around the Bedford area. 
Further details can be 

obtained from the Special 
Events Secretary, Richard 
G1Z0J, or the Special Events 
Manager, Ray GOEYM, at 30 
Cotswold Close, Putnoe, Bed-
ford MK41 9LR. Tel: (0234) 
244506. 

NEW SECRETARY 
The Bridgend & District 

Amateur Radio Club has 
appointed a new secretary. 
He is Mr D E George 
GW1OUP, 24 Ty Fry Close, 
Brynmenyn, Bridgend, Mid-
Glamorgan CF32 8YB. Tel: 
(0656) 723508. 

BARTG NEWS 
The British Amateur Radio 

Teledata Group now has a 
volunteer to handle queries 
about computers in data-
comms. He is Arthur Bard 
G1XKZ, 9 Linden Road, Oak 
Park, Cullompton, Devon 
EX15 1TE. 
Arthur will tackle any ques-

tions about the use of micros 
for amateur radio datacomms. 
This service isn't limited to 
BARTG members, but their 
questions naturally take pre-
cedence. This service is only 
available by letter. 

BATC RALLY 
The British Amateur Tele-

vision Club is holding this 
year's convention/rally in the 
Founders Suite at the Coven-
try Crest Hotel on 30 April. 
Doors open at 10am. Admis-

sion is free to BATC members 
on production of a ticket from 
CQTV, and 50p to non-mem-
bers. 
There will be a wide range 

of stalls, traders and demon-
strations covering all aspects 
of both amateur TV and satel-
lite TV equipment. Technical 
lectures will take place in the 
afternoon. 
The venue is located on the 

A46, 500 yards south of Junc-
tion 2 of the M6. Ample 
parking is available. 
Trade enquiries should be 

addressed to G8CJS or 
G8OZP, both QTHR. 

ANGLO-SCOMSH RALLY 

The Kelso Amateur Radio 
Society is hosting the sixth 
Anglo-Scottish Rally in the 
Tait Hall, Kelso, on Sunday 30 
April from 11.00am to 5.00pm. 
Admission is £1.00. 
There will be the usual 

stalls, talk- in on S22, Morse 
tests ( booked through the 
RSGB), raffles and refresh-
ments. 
For further information, 

contact Bruce Cavers 
GM4UIB, QTHR, tel: Kelso 
24654. 

We are happy to include 
details of new products, 
clubs, rallies, special 
events, awards, etc, in 
Straight 8g Level. Please 
send your news to the 
editorial address on 
page 3 of this issue. 
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* 2111/70cm 
* 25 Watts output 
* Full duplex operation 
* 21 Memories 
* 2 Call channels 
* Priority channel 
* Dual VFO's 
* 12.5 & 25kHz steps 
* Memory Scan 
* Programme Scan 
* Memory Skip 

ALINCO DUAL BANDER 

£449 inc vat 

ALD-24E 
This transceiver could transform your 
operating habits! It contains completely 
separate 2m and 70cms transceivers, 
permitting full duplex operation. To the 
un-initiated, this means you can transmit 
on 2m whilst receiving on 70cms, or vice 
versa. The built-in duplexer means a single 
antenna socket with a full 25 watts output 
on both bands. Measuring only 
5.5"x2"x6.5" it is the ideal mobile rig. Its 
comprehensive memory and scanning 
facilities provide rapid access to both 

simplex and repeater channels on 2m & 
70cms. Using the dual VFO's you can 
instantly switch between 2m & 70cm and 
the single knob tuning provides simple and 
quick frequency selection. The large LCD 
readout incorporates an S-meter and is 
back lighted. If you are looking for a 
completely self contained 2m & 70cm 
station, then look no further. At this price it 
has to be a bargain. For further details of 
this amazing transceiver, send today for 
the full colour brochure. 

OUR FAMOUS FREQUENCY MANUALS! 

UK LISTENERS CONFIDENTIAL 
FREQUENCY LIST 5th EDITION 

This publication has now sold well over 3500 copies since it was advertised only 
a few months ago. Now the recent updated version is selling even better. No 
self respecting listener should be without a copy. If you enjoy exploring the 
short wave bands then this publication will add to your enjoyment. It covers the 
hf spectrum from 2 to 30 mHz and gives details of transmissions outside the 
amateur bands. Specially designed for the UK and European listener it sets out 
in a very easy way a comprehensive list of hundreds of interesting 
transmissions that will keep you occupied for days on end! Only a fraction of 
the cost of other similar publications it contains details of Marine, Air, Military, 
Embassy, Press and News agencies. Many listings have time schedules 
included together with comprehensive RTTY details. It tells you the 
frequencies used by civil and military aircraft whilst flying the Atlantic, when 
and where to pick up the press bulletins, long distance marine traffic etc and 
much more. Send today for your copy of this worthwhile publication. 

NEW 1988 EDITION £6.95 p&p 90p 

4th EDITION VHF-UHF 
AIRBAND FREQUENCY LIST 

This frequency manual is without doubt the most comprehensive list o 
VHF/UHF aircraft listings available in the UK. Of vital importance to the airband 
enthusiast or indeed any keen VHF/UHF listener it sets out in a very easy to 
follow manner full details of a whole host of stations. Every known UK airfield 
frequencies, etc. Included are Civil, RAF, USAF, MOD, Naval fields on both VHF 
and UHF bands. There are also air to air frequencies, the Red Arrows 
frequency, and much more. Send today for your copy and find out just how 
much you have been missing! 

£5.95 p&p 90p 

WATEfirS  
o 3TANTON 

ELECTRONICS 

THE COMPLETE UHF-VHF 
FREQUENCY GUIDE 26-2000 mHz 

Now 1988 Edition. Many listeners have asked for a guide to the wide VHF/UHF 
spectrum and to meet this request we have recently published this frequency 
manual. It covers the range 26 to 2000 mHz and has been specially prepared for 
the UK listener. Anybody who has used a scanning receiver will know that the 
wide frequency range involved means that it is difficult to know exactly where 
to listen. This guide takes all the guessing out of monitoring. It lists all the 
services throughout the spectrum together with both simplex and duplex 
frequency splits. If you've spent your hard earned money on a scanning 
receiver or are considering buying one you'll find that this publication contains 
a wealth of information that has previously remained un-published! 

£5.95 p&p 75p 

HF OCEANIC AIRBAND 
COMMUNICATIONS 1988 EDITION. 

Prepared in response to many requests for more information about the ai 
traffic on the hf bands this little guide sets out to explain to the beginner how 
the hf band works in relation to air traffic. It contains full details of the world 
aircraft frequency bands in the range 2 to 23 mHz together with control 
frequencies and those commonly used for Oceanic control. Also included are 
many VOLMET frequencies, the Search and Rescue frequencies used by RAF 
helicopters and Nimrods, the Hf RT network, London Company frequencis. 
European control centres etc. An ideal companion for the hf airband listener. 
Send today for your copy. 

£3.50 p&p 70p 

18.20 MAIN ROAD, HOCKLEY, ESSEX - 12 NORTH STREET, HORNCHURCH, ESSEX. 
MAIL ORDER TO: 18.20 MAIN ROAD, HOCKLEY, ESSEX TEL: (0702) 206835 
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General•Coverage Communications Receiver 

by Ken Michaelson G3RDG 
The Panasonic RF-B600L is classed as 

a portable receiver and weighs 4.6kg 
(10.141b) without batteries, which is a 
reasonable weight to carry. It is equip-
ped with a handle on the right-hand side 
of the case for this purpose. It covers 
four frequency ranges, one of which is 
the FM section of the spectrum. The 
specifications of the rig are in the table. 
The case is finished in grey with a 

silver-coloured rim round the edge. The 
top displays a Mercator projection of the 
earth's surface with the world's principal 
cities and time zones superimposed on 
it. To the left of this are two tables giving 
the short wave allocation of the broad-
cast and amateur bands, the figures 
being given in both metres and 
megahertz. This is a real help when using 
the receiver. 

Front panel 
The front panel has the loudspeaker on 

the left, protected by a wire mesh. To the 
right of this are three vertical controls. At 
the top is the 'AM ANL' (automatic noise 
limiter) push on/off switch. This is used if 
car ignition noise becomes intrusive 
when you are receiving AM broadcasts. 
Below this is another push on/off switch 
controlling the bandwidth (push in for 
narrow). Below this is a three-position 
rotary switch labelled 'AM/USB/LSB'. 
The LSB/USB positions are also used for 
CW reception. At the bottom of this 
column of controls is the headphone jack 
fitted with a 6.3mm socket. Inserting a 
jack plug into this socket disconnects 
the internal speaker. 

ni) 

Along the bottom of the panel, in line 
with the headphone jack, are four rotary 
controls and two push on/off switches. 
From left to right they are 'Volume', 
'Bass', 'Treble', 'AM RF Gain', ' Lock' and 
'Tuning Speed'. The functions of the first 
four are obvious, but the addition of a 
tuning lock means that if you tune in a 
station and then press the tuning lock 
switch, the tuning cannot be affected by 
an accidental movement of the main 
tuning knob. Incidentally, the ' Lock' 
switch displays a red light when it is in 
the 'on' position. The last switch offers 
the facility of varying the tuning rate and 
operates in different steps for different 
modes. For FM you have a choice of 
100kHz or 50kHz steps, for LW and MW 
the rates are either 10kHz or 1kHz and for 
the short wave band either 1kHz or 
100Hz. The tuning knob is on the right of 
the set and has a very smooth feel to it. 
The four rotary knobs along the bottom 

of the panel and the tuning knob all have 
rubber rings over the operating surfaces 
which, in my opinion, makes them easy 
and pleasant to handle. There is also a 
finger detent on the front of the tuning 
knob, another handy feature. At the top 
right of the receiver is the main on/off 
switch, and alongside this is a red LED 
indicator light which is illuminated when 
the set is operating. 
The centre panel on the front of the rig 

projects slightly and is finished in silver. 
The top third of this area is taken up by 
the S meter (which doubles as a battery 
level indicator) and the digital frequency 
display. The latter gives a clear reading 

of the frequency and shows additional 
information on either side of it. On the 
right MHz or kHz are displayed, and on 
the left either memory or channel 
number. The bottom two-thirds of the 
panel are taken up by microswitches. 
The right-hand side provides . ' Direct 
Access Tuning' and is in the form of a 
keypad from '0' to '9', to the right of which 
are 'Memory', ' Direct' and ' Enter' but-
tons, and below them, three keys for use 
with the 'SW Zone Auto Tuning' ( ' Up', 
'Down' and ' Stop'). The keys ' 1' to '9' are 
used for the nine memory channels and 
the '0' for the direct entry of frequency. 
The left-hand side of the panel has four 

horizon microswitches controlling the 
reception ranges, each of which has a 
red LED which is illuminated when the 
particular range is in use. To the left of 
these are six switches arranged in two 
lines of three, one above the other. The 
top line has a switch to change from S 
meter readings to battery condition, and 
two other switches which control the 
illumination of the S meter and the 
digital display. This is in order to 
economise on battery consumption. 
Below these are three more switches 
encompassing 'SW Zone Auto Tuning'. 
When receiving short wave broadcasts, 
these, in conjunction with the three keys 
on the right of the panel, are used to tune 
up or down in 5kHz increments within a 
±150kHz zone around a selected centre 
frequency. When in the manual position 
you can move the frequency in 5kHz 
steps by pressing one of the keys on the 
right, either ' Up' or ' Down', without using 

APRIL 1989 please mention AMATEUR RADIO when replying to any advertisement 9 



THE PANASONIC RF-B600L RECEIVER 
the tuning knob. When in the Scan' 
position pressing either the Up' or 
'Down' key will make the receiver scan 
for a signal within the selection zone, 
remaining on a station for about three 
seconds before moving on to the next. 
The set can be instructed to stay on any 
desired signal by pressing the ' Stop' key. 
In ' Seek' position the receiver will 
automatically scan over the selected 
range and stop at the first readable 
signal, stopping the auto tuning function. 
To cease the operation before receiving 
any signal, the user has only to press the 
'Stop' key. 

Rear panel 
The rear panel of the RF-B600L has a 

number of alternate connections for 
external antennas, in addition to two 
built-in antennas. There is a telescopic 
one, intended for either the FM or SW 
band, which can be adjusted for angle as 
well as length, and there is also a ferrite 
core antenna inside the set which 
provides excellent reception for the MW 
and LW bands, provided that the signal 
strength is reasonably good. A normal 
S0239 chassis mounting socket is pro-
vided for connection to a low impedance 
coaxial cable from an external antenna. 
Below this is a control that switches 
between the SW built-in antenna and an 
external one, and also alters the impe-
dance from low to high if required, to suit 
the antenna in use. When set to the 
external position, the telescopic 
antenna is disconnected. In the same 
area are three terminals giving either 
low or high impedance connections for 
various types of antenna which do not 
use a coax feeder. 
On the other side of the panel is a dc 

input jack ( 13.2V dc) to allow operation 
from a car battery. Below this is the 
normal ac input socket. Towards the 
centre there is a bank of three further 
facilities, all with 3.5mm sockets: the 
external earphone/speaker socket (8 
ohms impedance only), the recording 
output jack and the stand-by jack. The 
output level of the recording output jack 
is fixed regardless of the position of the 
unit's volume control. The stand-by jack 
allows the receiver to be used as part of 
an amateur transmitting station; when 
the jack plug is connected to ground the 
receiver is muted. In my case, the 
connection was made to the 'T/R' control 
terminal on the IC-751. 
The spaces for the batteries are on the 

underside of the rig. Three type 'AA' cells 
are required for memory back-up and 
eight type ' D' cells for radio power when 
the receiver is used portable. 

Performance 
In the most important frequency range 

for long distance reception, 1.6110-
29.9999MHz, the receiver acts as a double 
superheterodyne with a respectable 
sensitivity of 1.2i.LV and a selectivity in the 
narrow position of ± 1.5kHz. These 
figures are borne out in use. I should 
point out that the narrow position of the 
'Band Width' switch only applies to the 

Specifications of the Panasonic RF-B600L 

FM 
Frequency range: 
Receiver type: 
IF: 
Sensitivity: 
Image interference ratio: 

LW 
Frequency range: 
Receiver type: 
IF: 
Sensitivity: 

Selectivity: 

Image interference ratio: 

MW 
Frequency range: 
Receiver type: 
IF: 
Sensitivity: 

Selectivity: 

Image interference ratio: 

SW 
Frequency range: 
Receiver type: 
IF: 

Sensitivity: 

Selectivity: 

Image interference ratio: 
Speaker: 
Semi-conductors: 

Output power: 

Power source: 
Power consumption: 
Battery: 

Dimensions: 

87.5-108M Hz 
Single superheterodyne 
10.7MHz 
2.5V/75 ohms (S/N 26dB) 
30dB (at 98M Hz) 

150-420kHz 
Single superheterodyne 
450kHz 
S/N 6dB, 70µV/m 
S/N 26dB, 600p.V/m (at 280kHz) 
Wide: ± 3.5kHz (- 6dB) 

±7kHz (-60dB) 
Narrow: ± 1.5kHz (- 6dB) 

±4kHz (- 60dB) 
35dB ( at 280kHz) 

520-1610kHz 
Single superheterodyne 
450kHz 
S/N 6dB, 351.LV/m 
S/N 26dB, 400p.V (at 1000kHz) 
Wide: ±3.5kHz (- 6dB) 

±7kHz (- 60dB) 
Narrow: ± 1.5kHz (- 6dB) 

±4kHz (-60dB) 
40dB (at 1000kHz) 

1.6110-29.9999M Hz 
Double superheterodyne with PLL synthesiser 
1st: 39.9-40MHz 
2nd: 450kHz 
(400Hz, 30% modulation 50mW) 
S/N 6dB: 1.2µV (50 ohms) ( at 6M Hz) 
S/N 26dB: 10mV (50 ohms) ( at 6MHz) 
Wide: ± 3.5kHz (- 6dB) 

±7kHz (- 60dB) 
Narrow: ± 1.5kHz (- 6dB) 

±4kHz (- 60dB) 
50dB ( at 6M Hz) 
9cm PM dynamic speaker 
IC 15 
FET 9 
Transistors 96 
2.0W (RMS max) 
1.6W ( MPO) 
ac: 110-250V, 50/60Hz (transformer tapping) 
12W 
12V ( eight ' D' size cells for radio) 
4.5V (three 'AA' size cells for memory back-up) 
376mm (w) x 122mm ( h) x 291mm (d) 

reception of AM stations. This is fine for 
shortwave listeners who make a practice 
of logging long distance broadcasts, but 
when the receiver is used to copy SSB 
signals in the amateur bands, I do not 
consider the selectivity of ± 3.5kHz at 
—6dB to be sufficient. I spent a consider-
able time listening on the 14MHz band 
and to be honest, although I was able to 
resolve the majority of stronger SSB 
signals, when I endeavoured to read a 
weak station close to one of the more 
powerful Italians, it couldn't be done. 
Using the receiver for the purpose for 

which I imagine it must have been 
designed, and setting my frequency 
reading to one of the short wave 

commercial broadcast bands, I got 
excellent results. With the available 
added selectivity in AM, a large number 
of stations was copied. Although I used 
my external dipole for some of the 
frequencies, most of the time it wasn't 
necessary, owing to the sensitivity of the 
receiver when copying the commercial 
broadcasts. In passing, Panasonic 
should be complimented on the smooth-
ness of the main tuning knob, which 
made it a pleasure to operate the set. I 
consider that to listen to the commer-
cials, it is not necessary to erect an 
outdoor antenna. The ferrite core one 
inside the set, provided excellent recep-
tion for LW and MW in my 0TH. 
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THE PANASONIC RF-B600L RECEIVER 

Interior view of the receiver 

When listening to the SW band, the 
operator has to extend the telescopic 
antenna, keeping it vertical. The best 
results on the FM band were achieved 
with the telescopic antenna fully 
extended in the first place, and then the 
length and angle altered for optimum 
reception. 

Excellent rig 
The RF-B600L (otherwise known as the 

DR B600) is, as far as I know, the most 
reasonably priced communications 
receiver, at £499.00 including VAT and 
Securicor delivery. I found it an excel-
lent rig, the only grouse I have being the 
selectivity in the sideband modes. It is 
well-finished and comes with a fully 
descriptive Owner's Manual. 
My thanks to Waters and Stanton 

Electronics, 18/20 Main Road, Hockley, 
Essex SS5 4QS, tel: (0702) 206835, for the 
loan of the receiver for this review. 

WWWWWwille Mt WA tArg 

JOHNSONS 

p "SHORT WAVE" "MULTIBAND" 

SOUND SERVICE" Ites1 Bo 

ANASONIC MADIO * * * 
SCOOP PURCHASE 

RF 1360DL 
A compact multi-band PLL quartz synthesized 

digital tuner, with clock/timer and 36 station 

pre-set memories. 

• Multi-band reception FM/MW/LW/SW (1.615-

29.999M Hz). 

II Double Superheterodyne system on LW/MW/ 

SW. 

• 36 channel pre-set with memory back up (up to 
9 stations per band). 

• Two tuning methods: rotary electronic dial or 

2-way direct access (frequency or meter band). 

IM LCD multi-colour information display including 

dual time clock. 

• Operation hold switch. 

II AC adapter, earphone, carry case and lead 
antenna included. 

Market researched 
Price £170.00 

(Radio Nederlands) 

DIMENSIONS: 198 (W) x 118 ( H) x 33.5 ( D) mm 

WEIGHT: 650g (without batteries) 

POWER SUPPLY: 240V ac 50Hz (via adapter supplied) or 

4 x UM-3 batteries ( not included. 

2 x UM-3 batteries required for clock and 

memory (not included). 

Radio 
Nederlands 

gave this radio 
a superb 
review * 

77AR 7802 
GENERAL COVERAGE 

COMMUNICATIONS RECEIVER 
TATUNG,DECCA 

RADIONEDERLANDS 
GAVE IT FOUR 
OUT« FIVE 

FOR PERFORMANCE 
L QUALITY 

See SW1A for full details 
Reviewed by BBC World Service 
81111 only £99.99 . £13.00 carnage 

PHILIPS D2999 Communications radio. Full 
coverage to 30MHz. 

A European design by the pioneers of short wave radio. A 
desk-top receiver similar to my FRG7700 in size and looks 
truly a superb performer and at sensible money £899.00, 
P&P £5.00. ISAE for Radio Nederiands 'On Air review. 
Callers are very welcome to come and try this set alongside 
my PCR (not for sale) 

GRUNDIG 550 it 400 SMELTS 
"We told you they were the cat's whiskers!' 
(Pity the Mag forgot to mention we arranged the review) 

R610 
10 BAND RADIO 
Mains and battery 
WORLD RADIO 

This radio made in the Eastern Bloc...Poland...has 
excellent specs and gives splendid results. It is by far 
superior to the Vega Selena (which we also stock) so we call 
it " The Sabine. Introductory Price £44.05, P&P £4.00 For 
full details, photo, etc. SAE please. 

"Richer audio 
than Sony 
ICF7600DS" 

(I% • 
Nederlands) 
Read WRTH 
'89 receiver 

guide 

DIPLOMAT 
SG789L 

10 band pocket portable with stereo 
VHF/FM output. This is the radio this 
mug reviewed (Dec 87). and the 
reviewer and G4TNT bought for 

themselves! Now with free case, stereo headphones, 
frequency book. Despite rising costs our price is still £39.05 
• £1.50 PAP 

AIR & MARINE 
PORTABLES 

Steepletone: Signal: A08: WIN: 
8/cat: Jaguar: Sony. From 
£10.00 on. Give us a call or SAE 
for details. 

* 4 Star 
Buy * 

OUR PRICE £139.95 cash 

SONY 
RADIOS 

NOW WITH 2 YEARS GUARANTEE. Full 
range in stock and we will match any price 
offered by the 'grey dealers! Gt Britain's 
FIRST Sony dealers ( 1965). Testimonials 

available. Full range of manuals and attersales service 
available for any Sony receiver ever made, anytime, 
anywhere! 

RF BOOOL (as reviewed this month, available ex-stock). We carry a good range of receivers to choose from. Why not 

give us a call? A very nice Eddystone 840A available shortly! Offers invited. 

AGENTS FOR C M HOWES KITS: RADIOS, FILTERS, 
AERIALS 

Remember, if you're spying out for a good radio, Czech us out. 

JOHNSONS SHORTWAVE RADIO 
43 Friar Street, Worcester WR1 2NA Tel: 0905 25740 

Call in for a demo of anything (except her indoors). 
particularly the Sony AN- 1 and the Howes active antennas. 

ASK FOR OW1.32 or OEUP (RAF ARS) 

Very comprehensive catalogue MOO is 
SAE Mess* for all correspondence 
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AN EXPERIMENTAL DF ANTENNA 
by Steven Goodier G4KUB and John Goodier G4KUC 

Last summer a number of 'fox hunts' 
were organised by our local radio club. 
For those of you who don't know what a 
radio fox hunt is, then let us explain. 
The idea of the hunt is to locate as 

quickly as possible one or several hidden 
transmitting stations. Usually, the hid-
den station transmits at a prearranged 
schedule, eg, thirty seconds every five 
minutes or one minute every ten min-
utes. It is then up to the ' hunters' to take 
bearings on the signal and, with the help 
of an Ordnance Survey map and a bit of 
luck, find the 'fox'. 
After attending a few local fox hunts, a 

friend showed us a circuit diagram 
containing a couple of transistors, some 
capacitors and a few resistors. At the top 
of the diagram there were two diodes, 
three RF chokes and two dipoles. 
Apparently, the circuit was part of a DF 
antenna which had been used on a 
previous fox hunt. 

The antenna 
The idea for this simple antenna first 

appeared in an early edition of RATEC 
Magazine, and is based around two half-
wave dipoles placed in the same plane 
on one boom. At a frequency of 144M Hz, 
the dipoles are placed approximately 1m 
apart. The two aerials will never receive a 
given signal in the same phase until the 
signal is at right angles to the boom. The 
theory of how the aerial works is shown 
in Fig 1. 
The output from the two dipoles is 

coupled into the antenna socket of the 
rig, but before this is done an audio tone 
is superimposed on to the received 
signal. When the rig is switched on and 
the aerial is connected up you will hear a 
high-pitched whistle, along with the 
received station. The whistle will vary in 
volume when you turn the aerial, and the 
tone will reduce considerably when the 
boom is at right angles to the transmit-
ting station. When this ' null' is reached, 
you can take the bearing of the transmit-
ting station. 

The circuit 
The circuit diagram for the electronics 

used in the DF antenna is shown in Fig 2. 
The circuit is based around the two 
transistors TR1 and TR2, which form a 
multivibrator. The frequency at which 
the circuit oscillates is determined by 
the two capacitors 04 and 05; with the 
values chosen, this frequency will be 
about 1 kHz. The two half-wave dipoles 
are coupled into the circuit via Cl and C9 
and the signals are passed on to the 
switching diodes D1 and D2, with the 
resulting output appearing at the Rx 
socket via 010. 
R1 and R6 take the output from the 

oscillator and couple it to the input from 
each dipole, thus superimposing the 

Fig 1: The theory behind the aerial The two dipoles are a half-wave apart and about a half-wave in 
length 

tone on the received signal. A ' hold' 
switch SW2 disables the oscillator, so 
that normal sound can be heard from the 
receiver without the 1 kHz whistle. The 
circuit is powered from a 9V battery and 
has a supply voltage of about 5 to 15V. 

Construction 
The construction of the antenna is very 

simple when carried out in a number of 
stages and there should be few prob-
lems. There are four parts to the aerial: 
the PBC layout for the electronics, the 
boom, the elements, and the final wiring. 

The antenna is contained in a die-cast 
box, and the interconnections should be 
well-screened and as short as possible. 
The variable-resistor can be of any value 
from 100 to 500 ohms. A switch has been 
included to switch out the attenuator and 
provide a through-path. 
At this point you may want to change 

antennas; a shielded loop or a small two 
element beam such as the HB9CV is 
ideal. When the signal is rock-crushing, 
increase the attenuation until the S 
meter drops or, if your receiver is not 
fitted with an S meter, until the back-
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AN EXPERIMENTAL DF ANTENNA 

Fig 2: The circuit diagram for the DF aerial. RFC1, RFC2 and RFC3 are home-made 

ground noise increases. Then it is just a 
matter of turning the antenna around 
until the signal strength is increased. 

The PCB 
The most difficult problem facing the 

home constructor is designing the 
circuit layout for the electronic compo-
nents. You could build the circuit layout 
on a piece of veroboard, but it is better to 
use a printed circuit board (see Fig 3a 
and Fig 3b). 
Constructing the PCB is a lot faster 

when it is correct, ie, if there are no 

tracks missing. The best way to make the 
PCB is to use a PCB pen. 
Start making the PCB by mounting all 

of the resistors and capacitors, being 
careful to mount C8 the correct way 
round. Next, solder the two diodes D1 
and D2 into place, again making sure that 
they are the correct way round. RFC1, 
RFC2 and RFC3 are home-made chokes, 
using three-to-four turns of 30swg 
enamelled copper wire on a ferrite bead. 
TR1 and TR2 can be almost any general-
purpose npn silicon transistor, such as 
the BC108 or BC109. This device has a 

small lug on one side of the ' can' which 
indicates the emittér lead; the middle 
lead is the base and the remaining lead is 
the collector. While fitting the device, 
make sure that the lug is near the bottom 
of the board. 
When all the components are fitted, 

solder into place a number of soldering 
pins in order to attach the input/output 
connections, as well as the wiring for the 
supply voltage and hold switch. When 
you have completed the board, check for 
any mistakes, such as dry joints, etc. 
To test the antenna you will need 
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AN EXPERIMENTAL DF ANTENNA 
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Fig 3a: The PCB overlay. The point marked 'ANT is the output to the receiver's antenna socket. 
Fig 3b: The PCB foil pattern. The size of the printed circuit board is 60 x 45mm approximately 

either a crystal earpiece or a pair of 
Walkman-type headphones. First, con-
nect a supply voltage to the board and 
then connect the headphones or ear-
piece to one of the dipole's inputs. You 
should hear a high-pitched whistle. 
Change to the other dipole's input and 
you should hear the whistle again ( if you 
close the hold switch the whistle will 
stop). That completes the construction 
of the PCB board. 

The boom 
Fig 4 shows the layout of the antenna 

with the two element boxes and the main 
control box which is attached to the 
boom. The boom can be made from any 
suitable material, but in the prototype a 
lin dowel was cut to a length of 1090mm 
and painted with enamel paint to make it 
waterproof. Two boxes are fixed to each 

end of the boom (Fig 5 shows a close up 
view of one end) each measuring 50mm x 
50mm x 31mm, and are available from 
Verospeed, stock number 86-21580E. 

In Fig 5 there are two 4mm sockets 
fitted to the centre of the box to take the 
elements for the dipoles. Screw the 
boxes to the boom so that the sockets are 
1010mm apart (see Fig 4). The next job is 
to temporarily fit the control box which 
contains the PCB, the on/off switch and 
the hold switch. Position the control box 
in the centre of the boom, but only mark 
and drill the fixing holes, as more work 
needs to be done before it is permanen-
tly fixed in place. 

The elements 
Four elements are needed, and are all 

made in the same way. Almost any type of 
metal rod is suitable for the elements, 

but it is important to make sure that the 
diameter is no more than 3mm. Fig 5 
shows each element in more detail, as 
well as the rod which is attached to a 
4mm plug. The only way to attach the rod 
to the plug is to solder it, so you will have 
to obtain some special solder ( Maplin 
Electronics supply an aluminium solder 
that can also be used with brass, copper, 
nickel, stainless steel and tin-plate). 

Start by cutting a length of rod about 
50cm longer than necessary, making 
sure that one end is clean and clear of 
any grease, then solder it to the plug. 
After it has cooled, check the joint and, if 
satisfied, construct the other three 
elements. The best way to cut them is to 
plug them into the element boxes and 
cut an overall length of about 980mm, 
being careful to trim equal lengths from 
each end. 

Final wiring 
The first thing to do is mark and drill the 

control box. The size of the box is 121mm 
x 66mm x 40mm, and it is available from 
Verospeed, stock number 86-20102B. 
Apart from the mounting holes, six 

more holes need to be drilled to carry 
cable to and from the dipoles, the on/off 
switch, the hold switch and the PCB 
mounting holes. The cable entry holes 
are located at both ends of the box, and 
the two holes for the switches are on one 
side. Finally, two holes are drilled into 
the base of the box to hold the PCB in 
place. 
Before fitting the PCB into the box, 

solder all of the wiring to the solder pins 
(see Fig 2 and Fig 3). Use miniature 
RG174 coaxial cable to run up to the 
dipoles, although 50 ohm cable will do if 
necessary. Next, fit the PCB into the box 
and attach the connections to the 
switches. After you have secured the box 
to the boom, pass the coaxial cable 
through the holes in each end of the box 
and attach the cable to the top of the 
boom with tie clips or insulating tape. 
When you reach the element box, pass 
the cable through a small hole at one end 

Fig 4: The boom with the element and control 
boxes 

980 mm 
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Fig 5: A close-up of one of the element boxes. The elements plug into the end boxes making the antenna portable 

of the box and solder it as shown in Fig 5. 
You are now ready to test your antenna. 

Testing 
Plug in the elements which make up 

the dipoles and connect a power supply 
to the unit, ( ie, the battery). Make sure 
that the hold switch is open and switch 
the antenna on. If all is well you will hear 
a whistle, along with any station 
received. The whistle will vary a little 
when the aerial is turned, and there will 
also be a null when the signal is at right 
angles to the boom. The whistle will stop 
when you close the hold switch. Your 
antenna should now be working. 

It is much better to start with a known 
transmission such as the local repeater, 
for example, as most people know where 
it is located. If it is off the air', then use 
the transmission from a friend's station. 
The null is very sharp, so you will have to 
turn the beam very slowly. When the 
boom is at right angles to the transmis-
sion there will be a drop in the tone. In 
practice, you cannot tell from which 
direction the station is coming, but this 
isn't a disadvantage once you have taken 
a second bearing and seen where the 
two signals cross on the map. 

General fox hunting 
As with all fox hunting, it is usual to 

take one bearing and then move off at 
about 45° to 90°, and take another 
bearing. Where they cross on the map 
will place you within 1km of the fox. One 
problem you will encounter is that your 
receiver will become swamped by the 
transmission of the fox, so you will need 
to employ a ' signal attenuator' of the 
variable type shown in Fig 6. 

Resistors 
R6 

R2, R5 
R3, R4 

Capacitors 
Cl, 02, 07, 09, 010 
03, C6 
C4, 05 
08 

Semiconductors 
TR1, TR2 
D1, D2 

ELECTRONIC COMPONENTS LIST 

10k 
1k2 
15k 

lOnF 
470pF ceramic disc 
47nF 
47/1F 16V (working minimum) 

BC108 or equivalent 
1N4148 or 1N914 

Miscellaneous 
RFC1, RFC2 and RFC3 
3 ferrite beads 
30swg enamelled copper wire 
Printed circuit board and PCB pen 
Ferric chloride crystals 
2 x SPOT subminiature switches 
Solder pins, wire, etc 

THE ANTENNA COMPONENTS LIST 

Length of lin dowel 
2 x die-cast boxes measuring 50mm x 50mm x 31mm 
Die-cast box measuring 121mm x 66mm x 40mm 
4 x 4mm sockets 
4 x 4mm plugs 
4 x element rods 
Aluminium solder 
50 ohm screened cable, ie, RG174 miniature coaxial cable 
Nuts, bolts, screws, etc 

Verospeed 86-21580E 
Verospeed 86-20102B 
Maplin HF73Q 
Maplin HF66W 

Maplin FY71N 
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Rg 6: A variable attenuator. The unit fits between the antenna and the antenna socket of the receiver 

Conclusion 
As far as we know, six DF antennas 

have been built to this design, and 
everyone has been happy with their 
performance. Since it is an experimental 
aerial, there is room for improvement to 
both its design and construction. Per-
haps you would like to try a scaled-down 

or scaled-up version to use on other 
bands such as 70cm or 50M Hz? 

If you are really interested in fox 
hunting then there is no substitute for 
first-hand experience, so keep your ears 
to the ground to find out when there is a 
fox hunt in your area, and then get out 
there and have a go. 

By talking to other people involved in 
fox hunting, you will obtain all the 
information you need to know about map 
reading, plotting a bearing, types of 
antennas to use and, finally, going for the 

Better still, try and arrange a talk 
about the subject at your local radio 
society. 

eeNTERPRISE  
RADO 

Aft APPLICATIONS 
LTD. 

PRICE £139.95 
Includes VAT & Postage 

Full 12 months guarantee 

Also available from:-

R.A.S. ( Nottingham) 

l ir-CRT Jersey Cl 

WHAT'S NEW? 
Excellent, Amazing, Unbelievable. We don't use such words to descnoe the 
Microreader but many of our customers do. What then would they say about the Mk11 
Microreader? With three times more signal processing and computing powdr 
packed into this small unit the Mk1lMicroreader will be ahead of anything in its class 
well into the nineties. The question most people ask is "Are they as good as people 
say they are?" to which the answer must be now be "No they're actually better!" But 
don't lust take our word for it, we will be pleased to demonstrate the MkIlMicroreader 
together with our amateur products at most rallies this year 

To order or for more 
information on this other 

ERA products just ring or drop 
us a line 
ERA Ltd 
26 Clarendon Court 
Winwick Quay 
Warrington WA2 80P. Telephone (0925) 573118 

1 

2 

3 

4 
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FEATURES 
SMALL á COMPACT, ideal for the small shack. 
The built in LCD display eliminates the need for 
TVs or monitors. 
LOW COST. Compare this with any other self-
contained reader with these features. Only the 
highest quality components are used to guarantee 
performance and reliability. 
EASY TO USE. No computers to set up or tapes to 
load No filters, interfaces or special leads Just 
connect to headphone socket or speaker and 
switch on. 
MORSE. Decodes hand or machine sent morse 
between 5-50 WPM Auto/man speed tracking 
Built in bandpass and notch filters Noise blanker. 
LED bargraph tuning and signal strength indicator 
Built in text editor. 
RTTY. Decodes and displays both commercial and 
amateur RTTY. Built in shift indicator Automatic 
polarity sense Unique synchronous sampling 
system for high noise immunity and wide operating 
range Two dedicated control processors to 
decode, edit and display text ( 45/50/75 Baud — 
170/425/850 Hz shift). 
TUTOR. The built in tutor contains all the features 
you expect including auto repeat. Plus the ability to 
see what's being sent or what your sending! 
RS232. For direct connection to compatible 
terminal units or printers at 1200 to 9600 Baud or to 
our intelligent buffer/interface at up to 1 Mega 
Baud. 
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The World of 
DATA 

BY DON FIELD G3XTT 
I want to start this month by looking at 

what equipment you need to get going 
with datacomms. You may be surprised 
to know that you almost certainly have 
much of the gear in your shack already, 
which will minimise the costs. Just what 
you will need will depend on your chosen 
mode(s) and band(s), but essentially you 
will end up with something like the set-
up shown in Fig 1. 

I shall say something about the 
computer and the radio at a future date, 
but in practice your choice will almost 
certainly be determined by what you 
already use in the shack. What you won't 
have is the TNC (Terminal Node Control-
ler) which, as you can see, sits between 
the computer and the rig. The TNC is the 
heart of the system, so it's worth having 
at least a basic understanding of what 
goes on inside. This will help you when 
choosing which one to buy. Incidentally, 
I should mention at this stage that the 
TNC is essentially for packet operation, 
though many TNCs also support RTTY, 
AMTOR and other data modes. If you only 
wish to operate, say, RTTY, then you can 
get along with a specialist RTTY terminal 
unit, but I am assuming that for many of 
you packet radio will be the starting 
point. 
The role of the TNC is to sit between 

your computer and the radio and to 
assemble the data you wish to send into 
packets for transmission, and to 
disassemble incoming packets. For 
example, each packet of data which is 
sent out will have callsigns, routing 
information, parity bits, etc, included. 
You will have input some of this data to 
the TNC at the beginning of the contact, 

Fig 1: The amateur datacomms station 

but it needs to be included in each 
outgoing packet. 
The TNC also controls the transmis-

sion and reception of data across the 
packet network, re-sending packets 
where necessary (for example, where 
they have been corrupted by QRM), or 
asking the distant station for a retrans-
mission. 
Your computer talks to the TNC via an 

RS232 or TTL link. RS232 is the common 
standard for asynchronous data com-
munication; the data passes along this 
link as a series of dc voltages represen-
ting ones and zeros. However, your 
transceiver doesn't want to be presented 
with an RS232 signal, so the TNC will 
usually include a modem ( modulator/ 
demodulator) to turn the output of the 
TNC into audio tones which can be fed 
into the microphone socket of the 
transceiver for transmission. The modem 
will also turn incoming audio back into 
suitable dc signals for the TNC to 
decode. 

In theory, all the TNC operations could 
be carried out by the computer itself, but 
few home computers are fast enough to 
handle all the necessary operations in 
real time. The Cambridge packet system, 
developed for the BBC microcomputer, 
attempted to do this. However, it is not 
widely used nowadays, mainly because 
the BBC micro is not well-known outside 
the UK, and other, international, stan-
dards have been adopted by the packet 
radio fraternity. However, there is a move 
to KISS ( Keep It Simple Stupid) mode for 
TNCs, where many of the TNC functions 
are bypassed and more of the clever stuff 
is done in the computer. This is useful 

Print. 
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when playing with new protocols such as 
TCP/IP (don't worry about what this is for 
the moment). 
The first packet OSO took place in 

Canada on 31 May 1978 on the 220MHz 
band. It used a protocol developed by 
Doug Lockhart VE7APU for the 
Vancouver Amateur Digital Communica-
tions Group. The VADCG protocol was 
only ever intended for experimental 
purposes but was widely used in the USA 
and Canada, and TNCs were made 
available to support this protocol. 
Other protocols have also been 

developed and much experimental work 
still goes on. However, for all practical 
purposes right now, if you want to get 
started on packet radio you want to 
choose a TNC that supports the AX25 
protocol. 
AX25 is an amateur adaptation of the 

commercial X25 protocols used for data 
transmission over public data networks. 
AX25 was pioneered by AMRAD 
(Amateur Radio Research and Develop-
ment Corporation) and RATS (Radio 
Amateur Telecommunications Society). 
In 1982, with the launch of Oscar 10 
imminent, it was important to select a 
standard from among the various packet 
radio protocols then in use by amateurs. 
The main contenders were VADCG, 
TAPR/DA (developed by the Tucson 
Amateur Packet Radio group) and AX25. 
The Tucson group had been heavily 

involved in packet radio since the first 
ARRL Computer Networking Confer-
ence in October 1981, and had gained 
some early experience in making TNC 
kits. When AX25 was adopted as a 
standard, the TAPR group began to 
develop a suitable TNC. This became the 
TNC-1. TAPR quickly realised that 
demand was likely to outstrip their ability 
to supply and had .the good sense to 
license manufacture of their TNC to third 
parties. Thus, AEA brought out their PKT-
1 in 1984, this being identical to the TAPR 
TNC-1 in almost every respect. However, 
AEA's ability to advertise and promote 
their products in a big way soon led to a 
rapid increase in the number of stations 
in the USA equipped for AX25 packet 
operation. Heathkit and Kantronics also 
brought out TNC-1 clones, and even-
tually TAPR were able to stop manu-
facturing kits of their own and were able 
to get back to development work. 
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The TNC-2 
Now we get to the crucial bit. The next 

product from the TAPR stable was the 
TNC-2. This was a totally new design, 
based on the Z80 processor chip (the 
TNC-1 had used a 6809). It was smaller 
than the TNC-1, ran on 12V and had a 
number of new features. As with the 
TNC-1, TAPR sold the manufacturing 
rights to the TNC-2 and a number of 
companies quickly got into production. 
When you buy a TNC today, it will almost 
certainly be based on the TNC-2. If not a 
direct clone', it will implement most, if 
not all, of the TNC-2 commands. For 
some purposes, such as NET/ROM 
support, you will need a very close clone, 
but otherwise your choice of which 
model to buy will be based on other 
factors. Some manufacturers produce a 
basic TNC-2 clone for a minimal price. 
Others prefer to add value by including 
other modes (such as RTTY and AMTOR), 
by incorporating both VHF and HF 
modems, and by distinguishing their 
products in various other ways. 

I set out to compile a table of all the 
TNCs currently available, together with a 
summary of their features, price, etc. 
This started to get rather large, so I have 
provided some basic information this 
month and will add more detail next 
month. Bear in mind that prices, spe-
cifications and suppliers can change, so 
check before you buy. I am indebted to 
all the suppliers who helped me with 
product information, especially to Phil 
G6DLJ, of Siskin Electronics, who went 
out of his way to provide me with a wealth 
of detailed information. A couple of 
years ago TNCs were available only from 
a few specialist suppliers. Now all the 
mainstream black box' suppliers are 
jumping on the bandwagon. 

All the TNCs in the table offer the full 
TNC-2 command set (over ninety-five 
commands in all) or, at least, all the 
commands you are likely to need in 
practice, and some offer additional 
commands. When you make your selec-
tion, bear the following in mind: 

1 While much VHF operation takes 
place on fixed channels, a tuning unit is 
almost essential for HF operation. This 
should at least be of the dual-LED-type to 
indicate the upper and lower tone 
frequencies. A series of LEDs is to be 
preferred, while an oscilloscope is best 
of all. Some TNCs have a suitable output 
to connect to a 'scope. 
2 Because standards for data transmis-

sion are changing so quickly, it is 
important to buy a TNC which can be 
updated as new firmware becomes 
available (the new software usually 
comes as a plug-in ROM chip). The 
reputable suppliers will often keep your 
name on file and notify you when this 
happens. For packet, the upgrades which 
you may require at some stage are KISS 
and level 3 networking software. At the 
moment, NET/ROM support is more 
relevant to groups wishing to set up a 
packet repeater. All the Pac-Comm and 
MFJ products support NET/ROM, and 
there is also a version of NET/ROM for 
the AEA PK88. As far as I am aware, the 
other current products from AEA and 
Kantronics do not support NET/ROM. 

TNCs Currently Available 

Model Suppliers 
Pac-Comm Tiny 2 S, A, PA, AC, IS 

Pac-Comm 
Micropower 2 

Pac-Comm 
TNC-220 

S, PA, A, AC, IS 

S, A, PA, AC, IS 

Pac-Comm PC-120 S, A, PA, AC, IS 

Pac-Comm DR200 S, A, PA, IS 

Kantronics KAM S, A, L 

Kantronics KPC-2 

Kantronics KPC-4 

AEA PK232 

AEA PK88 

MFJ Multi-mode A 
Data Controller 

Notes 
Replaces TNC-200 

As Tiny-2, but uses only 40mA (realtime 
clock and printer port available as 
options) 

Modems can be switched under S/W 
control 

Not a stand-alone INC but a plug-in card 
for IBM PC. PC-120 can operate on two 
channels simultaneously. TCP/IP drivers 
available 

Specialist stand-alone dual-port 
purpose-built digipeater/gateway 

Both ports may be active 
simultaneously. Personal BBS included. 
S/W selection of EU or US RTTY tones. 
Time and Day clock. Direct FSK output 

L, A, S Includes KAM PBBS and KA-node 

L, A, S As KPC-2 plus gateway, allowing 
simultaneous operation on two bands 

S, I, P, IS SIAM, ' Host mode', outputs for direct 
FSK, 'scope and external modem 

I, P, S Host mode, output for external modem. 
Replaces PK87 

Output for Direct FSK 

GOBSX G4CLI Kit — PCB, Documentation and Firmware 
only 

Key to suppliers: 
A AMDAT, Crofters, Harry Stoke Road, Stoke Gifford, Bristol BS12 6QH. Tel: 
(0272) 699352 
AC Andrews Computer Services, 6 Ash Hill Close, Bushey, Herts WD2 1 BW. Tel: 
01-950 9381 
I ICS Electronics Ltd, PO Box 2, Arundel, West Sussex BN18 ONX. Tel: (0243) 65575 
IS Instrument & Satellite Services, 175 Staffordstown Road, Randalstown, Co 
Antrim BT41 3LT. Tel: (08494) 73467 
L Lowe Electronics, Chesterfield Road, Matlock, Derbyshire. Tel: (0629) 580800 
P Photo-Acoustics Ltd, 58 High Street, Newport Pagnel I, Bucks M K16 8AQ. Tel: 
(0908) 610625 
PA Pack-Age, Braeside, Urquhart, By Crossford, Fife KY12 8QJ. Tel: 031-331 2755 
(evenings) 
S Siskin Electronics, PO Box 32, Hythe, Southampton SO4 6WQ. Tel: (0703) 849962 
G4CLI Dave Lockwood, 3 Westfield Court, Horbury, Wakefield, West Yorkshire 
WF4 6EU. Tel: (0924) 275191. 

3 If you want to operate on both HF and 
VHF it's nice to be able to leave both rigs 
permanently connected to the TNC, with 
changeover by way of a switch on the 
TNC. Some TNCs will also support 
simultaneous operation of the VHF and 
HF ports. Incidentally, even when TNCs 
boast an HF modem, the internal filters 
are generally optimised for VHF and are 
less than ideal for HF operation. 
4 It is a great help to buy terminal 

software to run on your PC. Most of the 
TNCs can be driven by any of the popular 
terminal emulation packages such as' 
Procomm, the shareware programe for 
IBM (and clones). However, with ninety-

five or more commands to remember, it's 
nice to have a specially-designed TNC 
driver software with menu selection of 
commands. Some of these packages are 
very powerful indeed, offering split-
screen (so that the information you type 
is separated from that which you are 
receiving), 'host mode' (giving detailed 
INC status information on-screen), 
sophisticated text-editing facilities, 
memories and much more. YAPP, 
another public domain program for the 
IBM and clones, was written especially 
for driving WA7MBL mailbox software 
and is particularly useful if you will be 
doing a lot of file transfers. 
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5 The standard VHF modem tones are 
1200 and 2200Hz (the Bell 202 standard). 
On HF there is a variety of standards, but 
most European operators use 1460 and 
1260Hz. There is no incompatibility 
between this standard and others which 
also use 200Hz separation (eg, the Bell 
103 standard of 2025 and 2225Hz), but the 
indicated carrier frequency on your rig 
will be different. Hence the benefit of the 
up-and-coming method of specifying the 
operating frequency as the mid-fre-
quency of the two tones, because this is 
constant whatever tones you are using. 
The standard for frequency shift on RTTY 
is 170Hz, but a packet modem with 200Hz 
shift is usually all right. There is another 
problem here since the US convention is 
that the lower of the two tones repre-
sents mark', whereas in the rest of the 
world the higher tone represents mark. 
No problem if you operate in USB and the 
US station in LSB (or vice versa) but, 
again, the indicated frequencies on your 
rigs will be very different; a point to be 
borne in mind when setting up skeds. 
As well as the TNC-2 clones in the 

table, Grosvenor Software, 2 Beacon 
Close, Seaford, Sussex, tel: (0323) 893378, 
supply TNC software on disc or ROM 
cartridge for the Dragon and Tandy Color 
Computer. This comes with VHF/HF 
modem, while RTTY, SSTV, CW and 
AMTOR are available for an extra charge. 

News 
I have covered a lot of ground above, 

but I hope you found it useful. Now to 
some news related to datacomm opera-
tion. The good news is that UHF 
networking on 70cm and 23cm is on the 
increase, which will take some of the 
load off 144.650MHz. Some of the 23cm 
links are experimenting with the G3RUH 
9600 baud modem, which will speed up 
inter-mailbox forwarding enormously. 
We can expect similar high-speed links 
to evolve between NET/ROM modes, and 
in a year or two it may actually be 
possible to do what the early experimen-
ters were able to do — have realtime 
QS0s on VHF from one end of the 
country to the other. Present levels of 
congestion make this impossible. Having 
said this, one undesirable practice is 
mailbox ` DXing', in other words, trying to 
access distant mailboxes either directly 
during a ' lift' or via digipeaters or 
NET/ROM. The idea of the mailbox 
network is that all bulletins, other than 
local ones, are carried on all mailboxes. 
So do stick to accessing only your local 
mailbox, which will help to minimise 
congestion. 
The BARTG Spring VHF/UHF RTTY 

Contest takes place on 15-16 April, from 
1800 on the Saturday until 1200 on the 
Sunday. Full rules, plus copies of log and 
cover sheets, are available from Peter 
Adams G6LZB. 
Arthur Bard GlXKZ, of BARTG, is 

apparently willing to tackle any ques-
tions about the use of micros in amateur 
datacomms. This service is not limited to 

BARTG members, but do send your 
questions only by letter and enclose an 
SAE. 
On the HF front, the Region Ill IARU 

conference last year voted to allow 
packet operation between 14070 and 
14112kHz, much to the consternation of 
many HF operators elsewhere in the 
world. The reason given was to include 
14111kHz which is used for inter-BBS 
forwarding. The whole issue of packet 
bandplanning on HF remains a hot potato 
which I can't see being resolved for some 
years to come. 
The Vietnam DXpedition in January 

was active on RTTY with the callsign 
3W1A, giving many operators a rare new 
one. YIOVP also appeared from Baghdad 
on both RTTY and AMTOR. A Brazilian 
operation from St Peter and Paul Rocks, 
starting 2 or 3 May, will also place special 
emphasis on RTTY, with the callsign 
ZYOSY. 

Finally, it appears that there has been a 
lot of malicious interference to the 
4X1 RU to N4QQ-1 BBS link on 15m. US 
restrictions on third-party traffic mean 
that BBS linking between the US and 
Europe is effectively a non-starter, so a 
lot of European traffic has to go via 
Israel, this being the nearest country 
with which the US has a third- party 
agreement. 
That's it for this month. Feedback on 

what you would like to see here is 
welcome, either via the mail or via packet 
to G3XTT at GB7WOK. 

Prices below normal trade. Some 1/10 quantity rate. Send 
19p SAE or label for free catalogue. (OVERSEAS 2 REMY COI/POWS) 

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. 10-£5 
LED illuminates Red, Green or Yellow depending upon 
polarity/current. 5 x 21/2mm Face 
 25p or 100 for £23 or 1000 for £200 
10,000 Resistors. 1/3 to 2 watt. 10 to 22meg. 1/2% to 10% NOT a 
jumbled mass, but ready sorted into values 
 £25 collected £29 Mail Order 
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 
IN4004 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 for £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 19p SAE 
Postal orders/cash — prompt dispatch. 
Cheques require 15 days from banking to clear. 

Cheques drawn on Barclay's Bank not accepted. 
Prices you would not believe before inflation! 

BRIAN J REED 
TRADE COMPONENTS, ESTABLISHED 31 YEARS 

161 ST JOHNS HILL, CLAPHAM JUNCTION 
LONDON SW11 1TO. 

Open 11am till 6.30pm Tues to Sat. Telephone 01-223 5016 

A WORLD OF OPPORTUNITY FOR 

RADIO OFFICERS 
We offer o secure and rewarding shore-based career in the forelont of modem 
telecommunications technology. Thirty weeks special training (plus 6 weeks for 

non-typists) will prepare you to undertake a wide range of 
specialist duties as o RADIO OFFICER covering the complete 

communication spectrum from DC to light. 
To qualify you need to hold or hope to attain: 
an MRGC or 
BTEC HNC in a Telecommunications subiect with the 
ability to read morse at 20 wpm. 
City and Guilds 7777 at advanced level, 

incorporating morse transcription skills, would be 
advantageous. 

Anyone without the above qualifications who has 2 years 
radio operating experience will also be considered. 
Age.- preferably under 45 years. 
We offer you: 
Comprehensive Training; Good Career Prospects; 
Opportunities for transfers within UK and Overseas; 
Generous Leave Allowances and o Non-
contributory Pension Scheme; Job Security; 
Attractive Salaries - and much more. 
Salary ( Reviewed Annually) - As o Rodio 
Officer after training: £ 11,568 rising to £ 17,057 
pa in 5 annual increments. (includes shift and 
weekend working allowance) 
CIVIL SERVICE IS AN EQUAL OPPORTUNITY 
El\PLOYER. 

For more information and application form write 
or telephone 
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The amateur bands are becoming ever 

more crowded and finding a clear spot on 
the dial is increasingly difficult. Conse-
quently several attempts have been 
made to persuade amateurs to make 
more use of space-saving techniques 
such as CW, but with little success. The 
difficulties are two-fold. First, not every-
one likes the ' chore' of learning and 
using Morse; second, although CW will 
work easily in a 200Hz bandpass, very few 
modern rigs are supplied with suitable 
filters. It is, however, normal for manu-
facturers to use the 2.5kHz SSB filter for 
CW reception. This means that the CW 
transmission appears to take up the 
space that twelve properly filtered 
signals would use. It is therefore 
incorrectly assumed that this mode does 
not offer much in the way of saving 
space. 

Zero bandwidth 
Imagine the advantages of a system 

that used normal voice techniques and 
yet occupied what amounts to zero 
space. Such a system has recently been 
described in Revista de la Sociedad de 
los Aficionades de Radio Emisoras de 
Santa Euforia del Gran Puerco — no 
simple titles like Amateur Radio out 
there! The author is Hosa B Marvello, 
who holds the experimental callsign 
IM2GUD. Thanks are due to the journal 
for permission to republish some of the 
original material. 

Sub-audio FM 
Let us consider the normal NBFM 

system currently used on most VHF 
transceivers. The frequency response of 
the audio is tailored to its usual range of 
300 to 3500Hz, the level is set to give the 
correct deviation and used to modulate 
the transmitter. At the receiver the audio 
signal is recovered, amplified, and fed to 
the loudspeaker. The bandwidth needed 
is typically around 25kHz to achieve this 
performance. The system being 
proposed uses a bandwidth which can be 
less than 10Hz but which, for practical 
purposes. is set to around 30Hz. 

Reduction 
This is achieved by reducing the 

deviation at the transmitter to a point 
where the carrier hardly shifts. This 
means that many more transmissions can 
be carried on the band and that all of the 
transmitted power is concentrated in a 
very narrow bandwidth instead of being 
dissipated in 25kHz. The improvements 
in transmitting efficiency and, conse-
quently, the distances that can be 
worked, are enormous. 

eA01)=N 

by Glen Ross G8N/1\NR 

Fig 1 a and b 

Parts List 

Cl .01 disc R1 100k01/4W TR1 3N201 

02 .01 disc R2 180k0 TR2 BC108 

03 .01 disc R3 1k0 D1,2,3 0A81 

C4 47pF R4 120k0 IC1 CA3089 

05 100pF R5 4.7k 

C6 0.1 disc R6 4700 

07 .01 disc R7 3300 

C8 .02 disc R8 3.9k0 

09 .02 disc R9 390. 

010 10p,F16V R10 101(0 

C11 .01 disc 

Parts list for Fig 1 
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THE MICRO-MOD SYSTEM 
Recovery 
So far everything has been easy, but 

recovering the audio is a different matter 
(see Fig 1). If the signal is processed as it 
stands, all you would hear is a sub-
audible growl. Fortunately, the solution 
to this problem comes in the form of 
frequency multiplication. This is simply a 
method of changing frequency, but with 
the advantage of simultaneously multi-
plying the bandwidth of the signal. If you 
assume that the transmitted deviation is 
set to 30Hz, then you must multiply by a 
factor of twelve to recover the original 
audio bandwidth of around 3500Hz. 

Method 
For convenience the circuit in Fig 1, 

which shows how to recover the audio, is 
shown in two parts. In practice the two 
points marked B' are connected. The 
circuit is built on a small PCB which can 
be installed at some convenient point in 
the rig. 
Different rigs use different intermedi-

ate frequencies ( IF) in the receive 
section and the first requirement is to 
get this to a standard frequency so that 
the PCB will work with any input. A 
sample of the receiver's IF is connected 
to the input of the adapter unit which 
consists of a broadband circuit. TR1 is a 
dual-gate FET which functions as a 
mixer. The local oscillator voltage is 
generated by TR2 and drives gate 2 of the 
FET. The crystal frequency used in the 
oscillator will depend on the IF used in 
your rig. The crystal frequency is 
calculated as the receiver's IF ± 1.18MHz. 
A crystal can be used above or below the 
IF because sideband inversion, which 
would be a disaster in an SSB environ-
ment, is of no consequence in this type of 
circuit. 

Multiplication 
The output from the mixer is 

developed across the RF choke in the 
drain circuitry and applied to the first 
tuned circuit at 1.18MHz. 
The diode D1 is fed from a tap on the 

tuned circuit and placed to about 10% of 
the winding from the earthed end. The 
multiplier diode is terminated with a 
similarly tuned circuit and adjusted to 
twice the input frequency at 3.56MHz. A 
diode is an excellent generator of 
harmonics but, unfortunately, the avail-
able power falls rapidly when you try to 
remove the higher harmonics. By doub-
ling in the first stage, a sufficient signal is 
gained to drive the next diode stage 
which is arranged to triple the frequency 
to 10.7MHz. 

Demodulation 
The signal is applied to pin 1 of a 

CA3089 in the same way as a normal FM 
signal, which in fact it now is. 

(Translator's note: 'The .01 capacitor 
feeding pin 1 could be replaced with a 
small 10.7MHz ceramic filter. Using a 
filter of 2.5kHz bandwidth, for example, 
would substantially improve the signal-
to-noise ratio. This could approach the 
point where an FM signal would have 

Rg 2 

Cl 

C2 

C3 

C4 

C5 

C6 

C7 

10,F 16V 

0.1p,F 

0.1µ,F 

100µF 16V 

0.1p.F 

0.1p,F 

100µF 16V 

Parts List 

1C1 
VR1 

R1 

LM380 

10k(2 log 

3.3n 

Parts List for Fig 2 

similar capabilities to those expected of 
a single sideband signal in a 2.5kHz 
bandwidth'). 
Signal amplification and limiting 

should be carried out first, followed by 
the final sections of the 3089 to demod-
ulate the signal. The recovered audio 
output is available at pin 6 of the 
integrated circuit which must be filtered 
to remove any residual RF and to limit the 
audio response to that required. The 
signal is then connected to the rig's 
volume control using screened cable to 
avoid picking up hum from local ac mains 
fields. 

External 
The only problem with this system in its 

present form is that some people are 
reticent about altering the rig's compo-
nents. Fortunately, the system can be 
built as an external add-on. This requires 
only two changes to the basic circuitry. 
Replace the input resistor R1 with a small 
audio frequency choke and use a crystal 
cut to exactly 1.18MHz. 
The first stage now acts as an audio 

frequency up-converter, while the 
remaining circuitry operates as normal. 
A small audio amplifier and speaker 
should be fitted to the external box (the 
circuitry is shown in Fig 2). The audio 
system is based on an LM380 integrated 
circuit. 

Set-up 
Connect the 12V supply, which only has 

to provide about 200mA while driving the 
rig. It is important to use screened leads 
when you connect up the IF input next. 
There is no danger of shorting your rig 
because the capacitor Cl blocks any dc 

which might appear on this input line. 
You now need a local operator to send 
you a signal with the usual level of tone 
modulation. This is achieved on a VHF or 
UHF rig by holding down the toneburst 
button. First, set up the multiplier 
circuitry. Disconnect the end of D1 from 
the 3.56MHz tuned circuit and connect a 
100 micro amp meter from the end of the 
diode to earth. Tune the 1.18MHz circuit 
for the highest attainable reading. If the 
meter exceeds the full-scale reading, 
simply reduce the input level or use a 
higher-reading meter. After reconnec-
ting the diode, disconnect D2 and repeat 
the procedure as before, this time tuning 
the 3.56MHz circuit. Finally, connect the 
meter to the test point, marked TP' on 
the circuit diagram, and adjust the 
10.7MHz circuit. Carefully peak the 
preceding tuned circuits to get the 
highest reading possible on the meter. 
You may need to repeat this final 
procedure several times to accurately 
tune the multipliers. The only other 
adjustment necessary is to the discrimi-
nator coil on the 3089. Tune to a weak 
signal and carefully adjust the core to 
obtain the best signal-to-noise ratio. 
Remember, do not tune for loudest 
recovered audio. 

Note 
Further research has revealed an 

article by W8SBQ in the April 1 963 edition 
of CIST which details experiments in 
Micro-FM undertaken by his local 
Detroit club. Although their equipment 
was rudimentary, the results were 
encouraging. I feel that the pioneering 
work done by W8SBQ twenty-five years 
ago ought to be acknowledged. 
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UGDMID=TIMEID 
by HUGH ALLISON G3XSE 

Sound the alarms! Stop press! A 
bargain! Yes, the find of the year: 
Redicom MX4100. Never heard of it? 
Neither had I till earlier this year, when 
nosing about the stalls at a rally, one 
caught my eye. The stallholder kindly let 
me open one up (a real amateur always 
carries a selection of screwdrivers at a 
rally), and I was mega-impressed with 
what I saw: very modern components, 
well laid out and all in a box only slightly 
bigger than a car radio. When asked what 
frequency it was on and what the crystal 
multiplication was, the stallholder 
uttered a helpful ' Dunno', but a fiver 
seemed very reasonable. 
So what is it? A really nice 70cm FM 

box. Sensitive? My word yes, about a 
third of a microvolt for 15dB quieting, and 
bags of received audio available. The 
transmitter is also ace, well over 10W, 
and in fact all examples I've played with 
gave about 15W out. 
There are some drawbacks of course. 

The mike socket is very weird, so try for 
the matching plug, if possible, when 
buying. The mike socket is also on the 
back of the rig, which can be inconve-
nient. Crystal control is a hang-up. The 
formula is x12 for transmit, ie, a 36MHz 
one is required. For receive, well, the 
first IF seems to be 21.418MHz, so we 
need f reqd + 21.418 divided by nine, ie, 
about 50M Hz. 
Apart from the superb electrical per-

formance and small size, one other nice 
point is that every pot on the boards is 
clearly marked — mic gain, dey, squelch, 
etc. Brilliant. This rig carries the Hugh 
Allison seal of approval, so remember 
the name, Redicom MX4100. 

Ceramic fitters (transfilters) 
These things have been around now 

for some time, I encountered my first one 
twenty years ago in a ' Mohican' Heathkit 
receiver. They are used to shape the 
response of the IF. 

In comes a ten-year-old home stereo 
system with built-in AM and FM tuner. 
The complaint was that the AM section 
didn't work; it had slowly faded away over 
a period of about a week. Stamped inside 
was a little label that said ' IF 455kHz', and 
'455' written on the ceramic filter tended 
to confirm it. 
Audio stages were working, ditto the 

AM mixer/oscillator. The IF strip was 
looking suspect, though the strange 
thing was that it was 'dual'— ie, it doubled 
as a 10.7MHz strip on FM, and it was 
working on FM! 
One clue was that the IF seemed to be 

470kHz and very broad. On a hunch I 
'shorted' the filter out with a 1000pF 
capacitor. Lots of gain and the set now 
worked. The filter had gone to 20dB of 
insertion loss whilst going walkies 
15MHz higher. 

Armed with this knowledge, repairing a 
CB set that was low gain and off 
frequency (though the synthesiser was 
spot-on) was easy. I'd hidden it at the 
back of the shelf a week before 'cos I 
couldn't repair it. So, beware drifting 
ceramic filters! 

RF and power supplies 
The normal bench 0 to 30V PSU had 

been 'borrowed' to recharge some Ni-
Cads. No problem, there was another Oto 
12V 10A PSU under the bench. I swung it 
up, plugged it in and used it to repair a CB 
set with a duff display. There were no 
coloured lights in the bar graph-type S 
meter, so I fitted a spare chip and voilà, a 
perfect repair. 
Being a conscientious sort of chap, I 

decided to check the transmit strip. I 
pressed the mike button and there was a 
brilliant flash, then the set went dead. 
The 'new' PSU had its voltmeter pointer 
embedded in the right-hand-end stop, 
though a gentle tap on the top restored it 
to the 12V position. 
Whilst swearing and trying to work out 

what had happened, I noticed the needle 
do it again. Putting the ay() across the 
PSU output showed it was going up to 
20V. Then I noticed it was doing it in time 
to a colleague transmitting into a dummy 
load on an adjacent bench; the PSU was 
sensitive to RF energy in the vicinity. Is 
this the first recorded incidence of 
power supply unit interference? 
A quick check with another CB set, 

powered from another PSU, showed that 
1W into a dummy load a foot away would 
provoke it into giving 20V. A 0.1 µF 
capacitor across the output terminals of 
the PSU effected a cure. 
What about the ' repaired' CB set? The 

bulbs had all blown together with the 
new bar graph driver chip. Whoopee. Of 
course there wasn't another spare... 

Reusing second-hand components 
Very often at junk sales you see piles of 

ex-computer boards at very reasonable 
prices, often just 10p each. These can 
provide a wealth of useful components, 
particularly resistors, capacitors and 
potentiometers. These components are 
quite often what is termed 'computer 
grade'. Although an unspecific term, 
there is a good chance that these bits are 
high-quality, reliable components that, 
although used, still have plenty of life left 
in them. Also there is the possibility that 
the decent, professional engineer who 
designed the board, carefully chose 
components to work well within their 
ratings. Well, you never know. 
Apart from obviously used boards 

there are two other boards worth looking 
for, both containing unused compo 
nents. One is the 'components-inserted-
but-never-soldered' type, often seen at 

rallies. Here the leads are sometimes 
their original lengths, which may be 
handy. The other type, seen surprisingly 
often, is the ' it-sunk-in-the-solder-bath' 
board. 
On a big-batch production job it is 

obviously not practical to have people 
hand-soldering every joint on to the 
board. What happens is that the compo-
nents are inserted into the board (and 
leads cropped) by a machine. The boards 
run over some flux, then over the surface 
of a bath of molten solder. If there is too 
much solder in the bath it can run over 
the edges of the board and cover the top. 
These boards look horrible but it is worth 
remembering that only the bottom of the 
board has been fluxed, thus the solder 
may not have 'wet' the lead-outs on the 
top of the board. Apply a soldering iron 
around the top and very often the excess 
solder runs off with no problem at all. I've 
bought high-quality boards awash with 
excess solder for pennies each, and 
retrieved many modern, useful compo-
nents. Don't be put off by appearances 
here. 

Semiconductors, etc 
You will notice that I've not mentioned 

active devices above, only passives. 
Transistors can be salvaged, and I've 
often suggested Pye Westminsters as 
good sources of RF devices for a quid or 
two. 
Very often transistors are marked with 

in-house numbers on surplus boards, or 
sometimes ' R' numbers, for research 
purposes. You stand virtually no chance 
of finding out what these are, or of their 
nearest well-known number. Perhaps I'd 
better not tell the story here of how I 
once phoned up a large semiconductor 
manufacturer and the customer enquiry 
engineer said, ' If you care to hang on I'll 
go and look up my " R"s1 
The trick with unknown transistors is to 

guess at what they might have been 
doing. IF strips probably contain ' linear' 
RF receiving-type transistors, ditto front 
ends and most likely multiplier strips. 
Computer boards, if very old, probably 
contain switching transistors and the 
like. Power supplies contain high-cur-
rent devices and maybe fixed voltage 
regulators. 
ICs are often so cheap nowadays that 

the risk of using a salvaged one isn't 
worthwhile. However, a month or two ago 
I desperately needed a common or 
garden 4001 chip. I found a scrap board 
with one, but it was double-sided and the 
chip was soldered on both sides. The 
best solution here, when you want the 
chip but don't care about the board, is to 
cut the chip out with an inch or so of 
board around it (a 'nibbler' is an 
excellent tool for this), or drill a series of 
holes around the chip, then knock the 
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SECOND-HAND 
piece out. You can then unsolder each 
leg and cut away the board between it 
and the next leg as you go. When using a 
salvaged chip I try, if space permits, to 
employ it in a socket in the repaired 
equipment. 

50MHz receivers 
There is a growing interest in receiving 

50MHz, reflected by queries in my 
postbag, and there are two major 
reasons for disappointment with receiv-
ers bought for this band. The first is that 
50MHz isn't there! Think back ten or 
twenty years. Even the most optimistic of 
enthusiasts wouldn't have dared hope 
we would get the band back. Importers 
and manufacturers shared this feeling, 
so in sets made to sell world-wide, 
although 50MHz was emblazoned on the 
front panel, 70MHz was fitted in models 
intended for the British market. It's not 
mega-difficult to check for yourself. Very 
often 50MHz uses the 28 to 30MHz range 
as the second IF, so locate the internal 
'converter' and admire the crystal fre-
quency. If it's around 20MHz, then the 
thing will indeed receive 50MHz. If we 
have 40MHz in there, then beware, it's 
probably 70MHz. It isn't practical to say 
that all examples of Yaesucom XYZ 
receivers cover 70MHz when switched to 
50MHz, 'cos some will have come in via, 
say, America, where they will have had 
50MHz fitted. Watch out. 
The other reason for disappointment is 

poor performance. When you look back 
at the kind of sensitivity people were 
getting twenty years ago and compare it 
with today's norm, you will see there 
have been massive advances made. 
Some of these sets are trying to work on 
50MHz with valves, techniques and 
layouts not really suitable for VHF use. 
The end result is, quite frankly, dreadful. 
Far, far better to forget the built-in 
50MHz converter/front end entirely and 
use the set to tune 28 to 30MHz as the 
second IF on a more modern converter. 
Here are two quick reviews of receiv-

ers of each type; one with 70MHz fitted 
and the other with a poor 50MHz 
performance. I would like to emphasise 
that there are many others available. It's 
probably true to say that any ten- to 

Top: Sommerkamp FRDX500. Bottom: Lafayette HA600 

twenty-year-old HF set that includes 
50MHz is not going to compete on that 
band with any modern-day set. 

Sommerkamp/Yaesu FRDX500 
Wow, what an impressive looking bit of 

kit. A mate of mine nearly bought one 
once thinking it was a transceiver. Built 
like the proverbial and dead reliable. 
Mains powered and all valves built in, 
except the 50 (or 70) MHz and 2m 
converters. There is FM and provision for 
a narrower OW filter. There is a squelch, 
an S meter and slow and fast AGO. All 
'old' bands are covered, 160 to 10m, plus 
CB (11m) and WWV, and it's very stable. 
Performance? Well, really excellent 160 
to 21MHz, 10m suffers slightly — about 
20./ for 10dB, and the 70 and 144MHz 
converters are not brilliant either, about 
2/1V for 15dB sig noise. All in all an 
excellent HF set. Consider the VHF stuff 

as a not-too-handy free gift, be it 50 or 
70MHz, and 144. 
To work on, easy. Loads of room, 

logical layout and easy to replace 
components. Price, well, variable is the 
best I can say. Last year I saw one take all 
day to sell at £70.00 ( Brighton) yet one 
was snapped up at £125.00 at Leeds. I'd 
say £100.00 is just too much. 

Lafayette HA600 
Bands: 80, 40, 20, 15 and 10m. It has 

50MHz fitted, but forget it. 101/V for 10dB 
is the best I've seen out of one of these 
on that band, and I've seen much, much 
worse. There is a built-in S meter and a 
BFO. It's a cheap, moderately handy 
receiver, quite adequate as, say, a first 
'amateur bands only' box. I've had great 
fun with one of these and a two-transistor 
transmitter on 80m. Price? £35.00 to 
£45.00 for a worker. 

SATELLITE BOOKS  
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contains over 650 pages with full details on satellites, 
footprints, charts, tables, etc. 
Price: £15.00 + carr. 

THE WORLD OF SATELLITE TV 
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Price: £9.95 + carr. 
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News and comment from 

Glen Ross G8MWR 

This month I have to report that I have 
received no less than three letters from 
the RSGB, two of which they know about 
and one which they certainly don't as it 
comes from our tame mole. The first one 
just contained some routine information, 
but the other two are most interesting. 

The 2m band 
When we published the 2m bandplan 

two months ago, I said that there were 
certain to be some claimants for airspace 
that I was not aware of, and sure enough 
one has turned up. This one comes from 
an unexpected source, no less than Don 
Field of our DX Diary column. This time 
he is wearing his RSGB HF Committee 
Publicity Officer hat and his letter 
concerns 144.525M Hz. It appears that this 
frequency is used as a DX alerting net, 
the idea being that if someone spots a bit 
of choice DX on 20m or wherever, he 
grabs the 2m mike and announces it to 
the ( local) world. 

Background 
The frequency involved is 144.525MHz, 

which is just above the SSB section of 
the band. Don says that this spot was first 
used in the Thames Valley area but that it 
is now spreading. He says that there is no 
official RSGB backing for this frequency 

usage but mentions a recent article in 
RadCom by Angus G3OSS, which does, 
in fact, promote its use for this purpose. 
Don requests that we either leave the 
channel vacant for this usage, or at least 
QSY if someone wants to use it to alert 
other operators to DX possibilities. 

Reasonable? 
Now on the face of it this request 

seems reasonable, but there is no 
denying the fact that it further reduces 
the space available on the band for VHF 
operators. If this were the only option 
open to the HF people then there could 
be little argument, but this is not the case 
and there are other possibilities avail-
able to them. Consider 1.8MHz; this has 
similar daylight range to 2m and would 
serve the same purpose. The argument 
may go that to QSY to top band you would 
have to retune the rig, etc, and 
admittedly this could be a nuisance. 
Perhaps they could ask for a break on the 
local repeater, then we would all get to 
know what is going on. At least that 
option would give them far greater 
coverage than a local simplex channel. 

Further options 
Another alternative would be to use a 

converted CB rig with a dedicated 

frequency on 10m FM. This would be a 
very cheap option, probably costing 
under £ 0.00, and would also have the 
extra advantages of greater local range 
and of promoting extra activity on 10m. 
Yet another option would be to use a 
converted taxi-type mobile radio unit, 
which can be obtained for around £10.00, 
and use 4m as the news band. Heaven 
only knows it is used for little else at the 
present time. If they were to use that 
option they could at least rely on getting 
a clear spot whenever they wanted it. 
Under the present proposal they have to 
rely on someone's goodwill. 

General use 
The idea of a warning net is great, and 

the use of this frequency as a general-
purpose DX net, carrying warnings of 
openings and DX on the VHF/UHF bands, 
as well as specific DX on the HF bands, 
would make the whole thing more 
palatable. Perhaps the RSGB HF and 
VHF committees might talk to each other 
about this idea? If, however, they are 
adamant about it being used purely as an 
HF DX spot, then surely there are better 
ways of implementing it than to further 
limit the free usage of an already over-
full band. I have an awful suspicion that 
at the end of the day we will have to learn 
to live with yet another intrusion of the 
band. 

Beaconry 
Beacons are very useful devices for 

both setting up your gear and checking 
for enhanced propagation. Up until now 
the 13cm band has not been too well-
endowed with beacons, but matters are 
improving. The latest unit to come on air 
is GB3OHM which is located near 
Birmingham. The beacon operates on 
3.4569GHz and runs 1.5W to an Alford slot 
aerial. The beacon came on air at 
1700GMT on 4 February. Reports on 
reception of the signal, so as to establish 
the coverage, etc, are welcome. All 
reports should be sent to Mathew 
Twyman G6K0A, who is QTHR in the 
callbook. 
The Midlands area is already blessed 

with GB3CLE on 1.3GHz, located on the 
Clee Hills; GB3LES on 2.3GHz and 
GB3LEX which operates on 10GHz, both 
of which are located north of Leicester. 
All of these beacons give excellent 
coverage over a wide area. The new 
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Birmingham 3.4GHz unit nearly com-
pletes the set, all we need now is one on 
5.6GHz. In case you are wondering about 
24GHz, that is already catered for by 
several ' private' beacons (which are now 
legal), any of which are available at the 
cost of a phone call to the operator. 

Contest rules 
There is a great divide in opinion as to 

how the microwave contests should be 
timed. On the bands above 3cm, the 
contests have traditionally been run for a 
few hours on Sundays. In some quarters 
it is felt that better exploitation of the 
band's possibilities would be achieved if 
the hours were extended. There is some 
validity in this proposition, as frequently 
the band starts to open up as the evening 
starts to cool down. This, of course, 
coincides with the end of the contest. 
The feeling is that the contest should be 
a twenty-four-hour affair as on the lower 
bands. 

Problems 
The RSGB Microwave Committee has 

decided to try the twenty-four-hour idea 
out for one contest and has decreed a 
starting time of 2000hrs GMT on the 
Saturday. It has been pointed out that not 
many operators would fancy setting up at 
that time at the beginning of April, simply 
because it will be dark. A more civilised 
time of 1400hrs has been put forward and 
this is being considered by the commit-
tee. Another problem is that most 10GHz 
operators look at the contests in a very 
light-hearted way; it is great to go out for 
a few hours on Sunday afternoon and 
play with the gear. How many of them will 
bother to put in a score when they know 
they are competing with the All Day 
Gang? 

Wide y narrow 
Another point that has received some 

attention is the possible separation of 
the mode scores. At the moment all 
contacts, whether wideband FM or SSB, 
are lumped together for scoring pur-
poses. This, in theory, gives the SSB 
operator a great advantage because on 
an equal power basis the performance of 
SSB is 16dB better than WBFM. The idea 
is to have a separated results list so that 
the WBFM operator does not feel that he 
has no chance of a good placing in the 
results. The opposing view is made by 
G30XL, who says that unless the results 
are in a single list, the FM operator is not 
put under any pressure to upgrade his 
system. 

Two parts 
G8KQW comes up with an excellent 

idea: a twenty-four-hour period for the 
serious SSB operator, with its own 
results, and a separate eight-hour con-
test for the WBFM boys. This would be 
run over the same weekend to enable 
cross-mode contacts to be made. This 
should keep everyone happy. He also 
suggests that the twenty-four-hour per-
iod should include an enforced eight-
hour close-down from 2200hrs on Satur-
day until 0600hrs on Sunday morning. An 
added advantage of this is that it would 
enable groups to change site for the 

Frequency 
433-432 

432 
432-432.025 
432.05 
432.150 

432.150 
432.200 
432.350 
432.500 

432.500 
432.600 
432.600 
432.675 
432.700 
432.800 

432.800 
432.810 
432.890 
432.910 
432.970 
432.980 
433.000 

433;,000 

tà, 

11' 

433.300 

433.500 
433.550 
433.600 
433.700 

434.600 

434.„600 

435.000 

435.„000 

440.000 

70cm Bandplan 

Usage 
Not available within 100km of London 

Low-end CW section 
Moonbounce 
CW calling freq 
High-end CW section 

Low-end SSB section 
SSB calling freq 
Microwave talk-back 
High-end SSB section 

Low-end all-mode 
RTTY calling freq 
FSK working 
Packet working 
Fax calling freq 
High-end all-mode 

Low-end beacons 
GB3WHA 
G B3S UT. 
GB3MLY 
G B3CTC 
GB3ANG 
High-end beacons 

Low-end FM 

Repeater and FM simplex channels 

RTTY repeaters 

FM calling freq 
Talk- in freq 
RTTY and FSK 

Raynet 

High-end FM 

Repeater inputs 

ATV section plus satellites 

Sunday period, which would mean even 
more sites being activated. 
The surprising thing is that the RSGB 

Microwave Committee apparently wasn't 
able to foresee these objections nor 
come up with the KQW idea, which is 
based on the rules of existing contests. 
Incidentally, those of you who are 
seriously interested in the bands above 
1GHz are recommended to subscribe to 
the RSGB's Microwave Newsletter. This 
is produced at roughly monthly intervals 
and is always full of interesting and 
useful information. The cost is low and 
details can be obtained from the RSGB at 
the usual address. 

Bandplan 
A 70cm bandplan was promised to you 

and, even if it is a' month later than 
promised, you will find it listed in the 
accompanying table above. This 
information is as up-to-date as I 
can make it but, as in the case of the 2m 
bandplan, someone is sure to come 
along to claim their own spot. 

Close-down 
We are out of space again. What was in 

that third letter I told you about? 
Patience, my children, all will be 
revealed in next month's thrilling instal-
ment! 
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DX DIAR 
•• ••••   

News for HF operators compiled by Don Field G3XTT 

There was plenty for the DX chaser to 
be pleased about during February. The 
Russian DXpedition to Vietnam came off 
as planned, using the callsign 3W0A on 
SSB and CW and 3W1A on RTTY. 4W0PA 
was regularly active on 20m on both CW 
and SSB, although his inexperience as 
an operator led to very low OSO rates. 
YIOVP was active from the club station in 
Baghdad to celebrate Victory and 
Peace'. There were a couple of success-
ful German DXpeditions to the Pacific, 
putting both the Caroline Island groups 
on the air, plus KH8 (American Samoa). 
These are just the highlights. The 
Indians turned up from the Laccadive 
Islands towards the end of the month, 
and there was much else besides. The 
only disappointments were that the 
Russian operators in Vietnam failed to 
make it to Spratly, and HA5PP returned 
from Laos having been unable to get the 
expected licence. 

Propagation 
We are now getting a clearer idea of 

what sort of a sunspot peak we might be 
in for, and readers may well have seen 
some of the more fanciful stories in the 
press about how high-solar activity could 
lead to major failures in the national grid, 
causing electrical blackouts across the 
country. Certainly there has been a rapid 
increase in solar flux during the early 
months of this year, suggesting that this 
sunspot peak could be the second-best 
since records began. Over the past 
months, solar activity has been following 
cycle 19 (which peaked in November 
1957) with remarkable consistency, 
which would suggest a high peak in 
about a year's time. 

QSLs again 
I had an interesting phone call from 

Jim GUOELF, a regular reader of this 
column, concerning remarks 1 made in 
February about direct versus bureau 
QSLing, and in January about the 
demand for contacts with Jersey, Guern-
sey and the Isle of Man. Jim tells me that, 
despite there being about 125 licensed 
amateurs on Guernsey, most of them 
steer clear of the HF bands because of 
the pile-ups that always appear. As a 
result, those who do persevere tend to 
get swamped with QSL cards. Jim used to 
get about 1,000 a month via the bureau 
and found that he didn't have either the 
time or the funds to deal with them all. He 
now asks for direct QSLs and reckons 
that this means he only gets cards from 
those who really want one (as against 

those ops who send out bureau cards for 
every contact as a matter of course). If no 
return postage is enclosed he is happy to 
return cards via the bureau, but at least 
by this method he has reduced the 
workload to manageable proportions. As 
he points out, there is nothing to stop 
even Russian amateurs mailing cards to 
him direct nowadays. 
On a different note, Jim told me that 

quite frequently he gets cards arriving 
with extra dollar bills or IRCs for 
contacts which are very definitely not in 
his log. Clearly, there are some amateurs 
out there, hopefully a minority, who think 
they can buy a confirmation. This 
happened to me recently, with a Russian 
amateur offering me an R-100-0 certifi-
cate (for working Russian oblasts) in 
return for two GJ6UW QSLs (for which 1 
am manager) for bands on which he 
.leeded Jersey confirmed! 
Following Jim's phone call, I received a 

letter from Graham G4KLP on the same 
subject. Graham operates regularly as 
JY8CL and has also been QRV from ST 
and BV in recent years. Graham says that 
the time taken to handle incoming QSLs 
wouldn't be too bad if people were 
careful, but often he finds that they make 
mistakes with time or date on the card 
and he has to waste time searching 
through the log (not all QSL managers 
are as diligent in this respect as Graham, 
of course, and you can hardly blame 
them). Even so, Graham doesn't think the 
so-called ' honour' system for awards is 
satisfactory as there are definitely those 
who would cheat. To back up this 
statement, he gives several instances of 
QSLs which he has received for QS0s 
which did not and could not have taken 
place. Graham also mentions that a very 
high proportion of cards he receives are 
from SWLs, and that almost all of them 
are useless and time-wasting. However, 
he will always respond to SWLs who send 
direct with SAE and return postage. 

80m DXCC 
The ARRL has announced the top ten 

recipients of the new single-band 80m 
DXCC award. Not surprisingly John 
ON4UN heads the list with 326 all-time 
countries credited, followed by W4DR 
with 304. John is the only European in the 
top ten. 

WARC bands 
I see from DX News Sheet that Tom 

GW3AHN, who has made a speciality of 
the so-called WARC bands since they 
became available, now has 176 countries 

St 

worked on 24M Hz and 128 on 18MHz. This 
makes my own scores of thirty-two and 
thirty-six look rather pathetic! However, 
it just shows what is possible. The scope 
should increase enormously later this 
year, when the current power, mode and 
antenna restrictions are lifted. There are 
strong rumours that this will happen in 

Activity on 18MHz received an 
unexpected boost when US amateurs 
were given access to the band on 1 
February. No doubt this will serve to 
attract more DX stations, and 1 imagine 
the ARRL will soon start to allow 18MHz 
contacts to count towards the DXCC 
awards. W1JR achieved WAS (Worked All 
States) on 18MHz in just five days! This 
was the twelfth band on which Jim has 
managed WAS! 

SM7PKK 
Cass WA6AUD, writing in the US CO 

Magazine, recently gave some inter-
esting background on Mats SM7PKK, 
who has spent the Swedish winter 
operating from various islands in the 
Pacific. Mats, now twenty-one, took up 
amateur radio at seventeen years of age 
and, within a year, advanced through all 
grades of the Swedish licence. His 
favourite mode is CW, where he has been 
showing about 5kHz above the band-
edges. By the time you read this he 
should be in the South Cook Islands. Not 
a bad way for a young man to spend the 
long winter months! Send QSLs to Mats 
Persson, Betsey 22, S-240-10 Dalby, 
Sweden, to be dealt with on his return. 

DX news 
When 4W0PA appeared on the bands at 

the end of January, few people took 
much notice. North Yemen has been off 
the air for many years, and pirate 4W 
callsigns have appeared during that 
period with monotonous regularity. 
However, this one turns out to be 
genuine, in much the same way that 5A0A 
took us all by surprise from Libya a few 
years ago. Hans 4W0PA is a doctor based 
in Yemen for two years with the Medical-
Aid programme. He is not an experi-
enced DXer but has been doing his best 
to cope with the inevitable pile-ups. John 
PA3CXC, who is handling his QSLs, is 
hoping to get permission to go out as a 
guest operator at some stage to put 
4W0PA on the air in some of the major 
contests. 
The frequencies to watch are 14010 and 

14180kHz, though Hans will also seek 
permission to operate on the other 
bands, and word is that he may well 
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appear on 10 and 15m very soon. Let's just 
hope the paperwork is forthcoming to 
keep the ARRL happy! 

If you see this column early enough, 
you might still be in time to catch DJ6SI 
and his XYL, who were due to sign TY9SI 
and TY9YL from 22 March until 3 April. 
One report also says that they will be 
accompanied by DJ6JC who will operate 
mainly on RTTY. 
There were rumours that Ron ZL1AMO 

would visit the North Cook Islands 
around mid-March. This is quite a rare 
one, so let's hope the rumours were true. 
C9MKT hopes to be active on the 

weekends of 7-9 April, 12-14 May and 9-11 
June. Ken is also reported to be planning 
some activity from Swaziland and Tanza-
nia during April or May. 3DAOBK, who is 
ex-ZS5MY, is also active from Swaziland 
and will be working hard for the various 
major awards. 
The Natal DX Group is planning an 

operation from St Peter and Paul Rocks, 
to start around 2 or 3 May. The cal lsigns 
will be ZYOSW on CW, ZYOSS on SSB and 
ZYOSY on RTTY. Check the usual DX 
frequencies, but bear in mind that they 
will usually be operating split-frequency. 
There have been a number of reports 

that the operator at XU1SS has been 
arrested and the gear impounded. This 
does not bode well for future operation 
from Kampuchea, so I hope that you 
managed to catch this one while it was 
around. 
How about this? The Long Island DX 

Bulletin reported recently that Ronald 
and Nancy Reagan plan to take their 
amateur licence exams and to set up a 
contest-style multi-op station at their 
retirement ranch in California! 
I5DEX will be in Angola for six months 

from late March and has applied for a 
licence. This is a rare one nowadays, so 
let's hope he pulls it off. 
The much-postponed Mexican opera-

tion from Revilla Gigedo looks set for ten 
days in early May, depending upon 
military co-operation to get them there. 
The callsign will be XF4T. The SSB 
frequencies are 3795, 7050, 14250, 21300 
and 28500kHz. CW on 025. 

IOTA 
Island chasers should note that YJ8JS 

is due to operate from Banks Island off 
the New Hebrides from 9-12 May, 
probably using the callsign YJ1BK. He 
will then move to Torres Island for a 15-18 
May operation, probably as YJ1TR. This 
project, which started out as a modest 
one-man holiday cum DXpedition, has 
apparently now become something of a 
cause célèbre in the Pacific, with various 
major companies offering sponsorship, 
and the possibility of some further 
operators joining Norman for the opera-
tion. Promises to be an interesting one! 
Incidentally, Islands on the Air manager, 
G3KMA, has recently updated the IOTA 
Directory, and has taken this opportunity 
to make some revisions to the rules. If 
you feel like getting involved in island 
chasing, then drop Roger a line at his 
callbook address. At the last count, the 
directories were £2.00 each. The IOTA 
net continues to meet at 1300GMT on 
14260kHz on Saturdays and Sundays. 

DX nets 
0E2DYL has recently sent me details 

of the new 1989 edition of his publication 
'DX Nets Around the World' List 8. This 
contains information about more than 
100 active DX nets. The price is $3.00 (US) 
or nine IRCs. For $10.00 (thirty IRCs) he 
will send you all eight lists published to 
date (the theory behind this is that old 
nets may be reactivated as the sunspots 
increase). Order from Dieter Konrad, 
Bessarabierstr 39, 5020 Salzburg, Austria. 

International Marconi Day 
Once again there will be a number of 

special stations on the bands to cele-
brate International Marconi Day which, 
this year, falls on 12 April. The stations 
concerned are: 
KIVV/IMD near Cape Cod, the North 
American end of the first Europe to USA 
radio transmission. 
VEIIMD at the site of the new Marconi 
museum in Nova Scotia. 
VOIIMD at St John's, where the first 
transatlantic contact was made. 
EIIIMD near where the first Irish experi-
ments took place. 
rf4FGM the official Marconi Club station. 
GBOIMD from the Isle of Wight, used by 
Marconi for many of his experiments. 
G1141MD from Marconi's original site at 
Poldhu Cove in Cornwall. 
GB2IMD from Northern Ireland. 
GB2MAR from the Marconi Club in 
Portsmouth. 

All operations will be on SSB in the 
following bands: 3770-3780, 7070-7080, 
14260-14280, 21360-21380, 28360-28380, 
28760-28780kHz, plus FM on 29640kHz. An 
attractive certificate will be available 
from the Cornish Amateur Radio Club 
(PO Box 100, Truro TR1 1RX) for working 
(or hearing in the case of SWLs) at least 
six of the special stations. The charge is 
£2.00, and you need to send along details 
of the contacts made. Contacts made on 
Marconi Day may also be counted 
towards the Mary Rose Award and the 
Marconi Spectrum Award. Further 
details from G3FWE. 

OH-DX-Ring 
I was interested recently to receive a 

QSL card from OHOAM, which carried the 
following information: 

'The OH-DX-Ring — OH2AM — was 
founded 7 August 1964. We like to think 
that the kids added a page to the history 
of DX then or created one of the 
Mysteries of Ages. Anyway, it marked an 
event when Finland ceased to be just a 
small, modest country tucked away in the 
far north of Europe. Finland decided to 
stand tall in DX — to assert itself in the 
game. Always! 

'In 1986, having run the track more than 
once, the DX-Ring decided to take a new 
step by doubling its membership and 
invited another ten, qualified, true-blue 
DXers to join its ranks. The criteria were 
the same as those used more than twenty 
years earlier. 

'Membership in OH2AM testifies to 
distinguished service in the DX 
vineyards and contests. It also involves a 
commitment to further the cause of 
Finnish Amateur Radio and to represent 
Finland with honour overseas. 

'Today we are enjoying the Great Days 
of DX and Contesting. Advanced in 
numerous fields, Finland's contribution 
to amateur radio is well-known and 
appreciated throughout the world. 
Attuned to the finer things, OH2AM has 
been leading the way, with many firsts in 
amateur radio bearing the AM label. 

'You'll be hearing about us time and 
again. Remember OH2AM — it stands for 
DX Magic. We believe in the Mystique of 
DX; we are Believers.' 
And, indeed, who can disagree with 

them. From their contest activities, 
including the OHOW super-station, to 
their DXpeditions, which include helping 
to put some brand new countries like 
SORASD and 4J1FS on the bands, the 
Finnish boys have become a legend over 
the past few years and an inspiration to 
us all. 

Visalia 
Should you just happen to be in the 

USA in late April, remember that the 
Visalia International DX Convention, the 
leading event of its kind, takes place in 
Visalia, California from 21-23 April. From 
past experience I can heartily recom-
mend this one. 

Contests 
April is relatively quiet, with no major 

international contests. Locally, there is 
the SP-DX Contest, a CW event, on 1-2 
April (starting at 1500GMT on the 
Saturday) and the Helvetia Contest on 
29-30 April. The latter is both CW and SSB 
and runs for twenty-four hours from 
1300GMT on the Saturday. Looking 
towards May, on 6-7th there is the Italian 
RTTY Contest, and the following 
weekend the Russian CQ-M Contest. 
More details on these and other May 
contests next month. 

Awards 
The Luxembourg Independency 

Award commemorates the independ-
ence of Luxembourg, gained by treaty in 
1839. To obtain the award you need to 
score 150 points from contacts made with 
LX stations during 1989. Each contact 
scores ten points, and each station can 
only be counted once per band. To claim 
the award, send a certified list of 
contacts (with usual log details) to 
Reseau Luxembourgeois des Amateurs 
d'Ondes Courtes, Awards Manager, PO 
Box 1352, L-1013 Luxembourg, no later 
than 31 July 1990. There appears to be no 
charges for the award, but you are asked 
to provide a self-addressed, adhesive 
mailing label. 
The Andorra 5 Bands Award is also for 

contacts made since 1 January 1989. 
Work five different C31 stations (other 
Andorra prefixes do not count), one per 
band, and send QSLs to URA, PO Box 150, 
Andorra la Vella, Andorra. Again, there 
appears to be no charge. 

Stop press... 
Martti OH2BH and seven other 

amateurs from Finland, Mexico, the USA 
and Japan, will operate as XF4L in a 
major effort from Revilla Gigedo from 11-
19 April. They will look especially for 
Europe. The QSL route is to OH2BN. 
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SHORT WAVE ----
LISTENER 

TREVOR MORGAN GW4OXB 

It is a pleasure to be able to 
review a really different 
receiver for the serious 
listener. I# is expensive but it 
does cover most interests 
from amateur and broadcast 
monitoring to air and marine 
bands. In fact, it is the short 
wave listener's dream. 

The Solaris 1489 receiver 
The Solaris 1489 is not just a 

short wave receiver. It is the 
embodiment of all the fea-
tures that many short wave 
enthusiasts consider to be 
essential in a listening 
station. 
The receiver has a fre-

quency range of 150kHz to 
650MHz, catering for upper 
and lower sidebands, CW, AM 
and FM. Mode selection is 
made by front-panel mode 
keys which have LED indica-
tors. The frequencies from 
150kHz to 30M Hz are tuned in 
10Hz steps via the main tuning 
knob or by using the scan 
mode, and provision is made 
for 100Hz steps for fast tuning. 
Above 30MHz, tuning is in 
12.5kHz steps. An RIT control 
allows tuning between these 
parameters. 
The scanning system allows 

scanning in either direction 
at two speeds and provision is 
made for up to twenty memory 

channels to be scanned 
independently of the main 
tuning. Each channel is held 
for three seconds and, if no 
signal is present, the scan 
moves to the next channel in 
the program. When a ' busy' 
channel is encountered, an 
indicator informs the oper-
ator, who can then switch in 
the scanned frequency. The 
scanning program can be set 
for any mode. 
As an alternative to 

selected frequencies, the 
receiver can scan con-
tinuously between chosen 
points by programming the 
higher and lower frequen-
cies. 
The main tuning indicator is 

the standard seven-digit LED 
display. A separate two-digit 
display shows the channel 
scanning. As stated, the sta-
tion caters for all modes and a 
fully screened built-in mic-
roprocessor deals with RTTY, 
SSTV, AMTOR and Morse 
systems. Control keys for 
these are set at the front of 
the unit. The display for these 
modes is on a 100mm x 70mm 
miniature flat television 
screen. On entering the sys-
tem, the screen displays a 
menu from which the oper-
ator selects the mode 
required. Speed, frame 

adjustments and baud rates 
are selected from the panel 
and are indicated on the 
screen. 
There are sockets provided 

for input of signals from other 
sources and output to a 
standard video monitor. 
There is also a centronics 
parallel port for a standard 
printer for hard copy. 
A cassette recorder is fitted 

which allows recording of 
signals from the main rec-
eiver so permanent records 
can be kept of stations 
received. 
The antenna inputs are on 

the rear of the casing. There 
is provision for coax-fed 
aerials for HF and VHF/UHF 
and wire aerials for HF. The 
latter are fed to an in-built 
antenna tuner. There is also a 
fitted 160cm telescopic aerial 
for portable use. 

In practice, the main 
receiver is extremely stable 
and operation is the same as 
for a normal general-cover-
age receiver. A flywheel-type 
drive makes fast tuning up 
and down the band simple but 
an adjustable 'drag' can be 
used. With the memory scan-
ner in operation, an LED 
shows if a signal has been 
received and the operator 
selects the override, thus 

switching in the second VFO. 
This can be done at any time 
and does not affect the main 
tuning. 
Having the in-built compu-

ter is a real boon for the data 
mode fans. Select 'Data' 
switches on the on-board 
computer, and the screen 
displays a menu from which 
you choose the mode 
required. The necessary 
programs are in ROM, so no 
loading of programs is 
needed. The signals from the 
receiver are fed directly to 
the computer and shown on 
screen. 
The usual adjustments for 

baud or frame rate, as well as 
CW speed, can be made but, 
as the television is preset, 
there are no brightness or 
contrast controls. 
Although the picture is 

quite small, the image is 
sharp and clear. A single 
'Print' command enables hard 
copy to be made with a 
suitable printer. Audio recor-
dings can be made using the 
on-board cassette unit and 
replayed into the computer or 
transferred to another recor-
der via an extension socket 
on the back of the unit. 

Provision is made for stan-
dard 8 ohm headphones and 
an extension loudspeaker, 
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but the built-in speaker is 
very good. 
There is also a built-in 24-

hour-mode digital clock 
which has six alarm settings. 
If 'Timer' mode is selected, 
the receiver will be switched 
on at a preset time and on a 
preset frequency (selected 
on the memory VFO). 
Power consumption is 

about 2.5A with the computer 
in circuit, and the weight is 
about 4.5kg including the 
batteries. The batteries are 
rechargeable and will run a 
good eight hours per charge, 
even in data mode. 
The price of the Solaris 1489 

is around £650.00. Taking into 
account the all-mode capabil-
ity and the excellent perform-
ance of the receiver, it is good 
value for money. 

Dream-land 
Traditionally, the April 

issue of many magazines 
contains an item that, despite 
its initial seriousness that 
leads the reader to believe its 
content, turns out to be a 
practical joke. To be quite 
honest, I was thinking in 
these terms when I started 
preparing my article this 
month. However, I decided to 
break with tradition a little. 
Instead of a practical joke, 
why not a dream? 

Listeners, like all hobbyists, 
have dreams of things that 
could be if only the manu-
facturers had the vision. The 
Solaris 1489 is such a dream. It 
is composed of those techni-
cal features that listeners 
have said, ' If only it had... 
As such, it bears no relation 

to any station in production. 
Whether it could be produced 
is a matter of conjecture but it 
is nice to dream occasionally! 

Back to reality 
Coming down to earth, the 

winter season has meant that 
DX has been more difficult to 

find, however, the bands have 
been better than expected. 
The peak of the current 
sunspot cycle is due around 
1990. Nobody is sure of pre-
cisely when, but if things 
continue to improve over the 
next twelve months, the HF 
bands will be really humming. 
Mike Turner of London has 

been filling his log with 
amateur stations, as he has 
found the broadcast side 
boring lately. Typical log-
gings are AA4TH from Stone 
Mountain, Atlanta, all the US 
states, 5B4TI, HZ1AB, J52US, 
5V2UD, TF5BW, JF7TYA and a 
nice one in JY1 chatting to 
GOBBD from his aircraft. 
Peter Rhein of Torrington 

came across a handy piece of 
information. Apparently, a 
batch of Sangean ATS 803A 
receivers has a fault in that 
there is a programming error 
in the organising software for 
IC402. This means that when 
you press the SW button 27, it 
calls up the twelve short wave 
bands sequentially, the error 
being that on 16, 19, 25 and 
31m, the start frequency is 
wrongly programmed. Comet 
are selling these receivers at 
£79.95 which is a very good 
price indeed for a rig that 
many readers are finding as 
good as some receivers cos-
ting a lot more. 
Jim Lawrence of Halstead 

has added a new receiver, the 
Trio RZ1 Scanner, to his 
equipment line-up, as well as 
a Yoko multi-standard TV 
receiver. The television gave 
some excellent pictures dur-
ing the recent Sporadic E 
period and fifteen stations in 
ten countries were logged: 
USSR (two), Norway (five), 
Yugoslavia, Iceland, Sweden, 
Italy, Spain, German Demo-
cratic Republic, German 
Federal Republic and 
Czechoslovakia, and all these 
using a simple discone! 
On the fax scene, Jim has 

been adding to his news-
transmission loggings with a 
nice new one from Buenos 
Aires on 20.736 — a frequency 
worth watching. 

Darrell Jacobs of Mortimer 
is still in the awards' lists and 
this month claimed the Con-
tinental award for North 
America on 20m only. Darrell 
also queries an SU3 call heard 
on 40m at 1640hrs on 9 
January. Is he genuine? 

Philip Davies of Market 
Drayton sent in his usual 
excellent report (where do 
you find the time, Phil?). The 
10m band has been superb, 
particularly during the ARRL 
28MHz Contest. Ninety-four 
new US prefixes were logged 
with forty different states 
during the contest, including: 
K5TA, KF7B, KYOB, WX6M, 
NK7U, NTOV, WG7Z, NIOE, 
KODD, WEOA, KBOPR and 
WAODYU and, just to keep the 
East Coast on the map, AD3V 
(Delaware). 
The two best loggings dur-

ing the contest were FP5HL 
on St Pierre et Miqelon and 
HKOHEU (who didn't give his 
QTH). The 15m band offered a 
couple of nice catches in 
VE8CB from Cambridge Bay, 
Victoria Island and A47RS 
from Muscat in Oman. There 
were some nice openings on 
40m with 0Y5J (Faroes), 
GU3EJL (Alderney), TA4A 
(Aydin, Turkey), LW1 (Argen-
tina) and 177 (San Marino). 
However, the best OSO log-
ged on 40m has got to be 
TI2KD working 9K2EC 
(Kuwait). GBONIN was also 
logged on 40m from the oil rig 
Medan in the North Sea. 
Here is some information 

gleaned from the air on the 
situation in the USSR. 
Celebrating the 70th 
Anniversary of the Byelorus-
sian State (oblasts in brack-
ets): EW1LWN(005) Brest, 
op/QSL UC1LWN; EW2AB 
(188) Minsk, op/QSL UC2AB; 

EW2W0(006) Vitebsk, op/QSL 
UC2WO; UC7E (188) Minsk, 
op/QSL UC1AWZ. Also Latvia 
and Lithuanian celebrations 
with: LY2Z0 (038), op/QSL 
UP1BZO; LY2ZZ (038), 
op/QSL U P1 BZZ; LY2VVW 
(038), op/ QSL UP1BVVW and 
YL2VZ (037), op/QSL UQ2G M. 
The Turkoman Republic has 

also been logged on 40m with 
RH8AZ(191) and RH8BG 
(180). 

Phil's oblast score is now 
145 with UZ4SWU being the 
latest in 091 (Volzhsk). Many 
thanks for the report, Phil. 

New computer program 
Some exciting news from 

Technical Software for those 
with BBC computers. A new 
program consisting of soft-
ware and hardware interface 
has been produced, which 
enables BBC users to resolve 
fax, packet, SSTV, RTTY, 
Morse, AMTOR/SITOR, Uo-
SAT and ASCII. 
The program has full printer 

support including screen 
dump of SSTV pictures, filter, 
shift and speed adjustments 
in all modes, text store and 
full save facilities for fax and 
SSTV. The package supplied 
includes the interface, 
EPROM, all connecting leads 
and a demonstration cassette 
at an all-in price of £259.00. 
Considering the price of 
'stand alone' decoders, this is 
very reasonable and gives the 
BBC computer a substantial 
upgrade for radio monitoring 
purposes. (Technical Soft-
ware, Fron, Upper Llandwrog, 
Caernarfon LL54 7RF). 
That's about it for this 

month, folks. Next month 
we'll have a look at what's 
happening in the world of 
broadcast monitoring. Mean-
while, have a good month of 
listening. 
Any questions or reports to: 

1 Jersey Street, Hafod, Swan-
sea SA1 2HF. 

c DIN Your Guide to 
the Coming 
Year. Britain's 
best selling 
coin annual — 
22nd edition 
on sale now 

SPECTRUM COMMUNICATIONS 8 MANUFACTURERS OF RADIO EQUIPMENT AND KITS 

Over 100 kits & ready built units fen- the radio 
amateur & CB enthusiast, including preamps, 

li nears, conveters, transverters, CB to ten 
conversion kits, etc. Also a wide variety of 

components. 
SEND SAE FOR LISTS 

VAT & P&P INC PRICES 
Delivery within 14 days if 

available 
24hr answering 

SHOP TIMES: Sam-1pm & 2prn-
Spm TUES-FRI 

9am-1pm & 2pm-4pm SAT 
CLOSED SUNDAY & MONDAY 

um UNIT 66, MARABOUNT INDUSTRIAL ESTATE in 
DORCHESTER, DORSET, TEL: 0305 62250 
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EVERYTHING BUT THE SQUEAK 
by Ken Williams 

There are three ways of tackling the 
problem of obtaining components for a 
constructional project. The first task is 
always to draw up a list of required 
components, after which the constructor 
must: 
— Purchase his requirements in shops or 
by mail order. 
—Attempt to find what he needs at rallies 
and club junk sales. 
— Remove the required items from his 
personal component store (otherwise 
known as the junk box). 

If the first method is chosen, it may 
prove quite expensive, even to the point 
where it would be cheaper to purchase a 
ready-built item for the same task. 

If the second method is adopted, it may 
well prove to be quite long-winded, for 
there are only a limited number of rallies 
and club sales within a given area. This 
method may also prove expensive, 
particularly if transport costs and entr-
ance fees are taken into account. 
For the enthusiastic experimenter 

there remains only the final option, by 
which means construction can be pur-
sued without incurring excessive 
expense. 
Of course, new components will need 

to be purchased from time to time, but, 
with a deep junk box, you should find that 
you already have most hardware needed 
for the proposed project. Very often also, 
the design of the equipment can be 
adapted to use the components in stock. 

Stocking a junk box 
The art of developing a comprehen-

sive, yet inexpensive, junk box is to 
recognise equipment which may contain 
useful components, yet is insufficiently 
attractive to the radio amateur popula-
tion at large to provoke interest. 
For an example, at a club sale the 

auctioneer may hold up an old AM Pye 
Ranger and ask for an opening bid. 
Nobody in his right mind would consider 
modifying the equipment for use on the 
air, so there is little interest and a bid of 
10p or 20p will often secure. 
When you get the equipment on to your 

bench, open up the case and see what 
you have purchased. Initial inspection 
will reveal three chassis bolted to a 
frame. Cut the interconnecting wires and 
unscrew the chassis-fixing screws. 
The centre chassis is the power unit. 

Except for perhaps an odd resistor, 
nothing of much use will be found so this 
can be safely consigned to the dustbin. 
The remaining chassis are the transmit-
ter and the receiver respectively. Depen-
ding on your philosophy towards valves, 
two courses of action could be followed. 

If you favour valves, the transmitter 
could be used for experimenting with 
aerials without the danger of damaging 

the main rig's output transistors with 
high VSWR, etc. The circuit is very similar 
to that of the much later Cambridge 
equipment and is capable of 4-5W output 
on 2m. 
The receiver is insensitive by modern 

standards, but could perhaps be retuned 
to listen to a local aeromobile channel 
where signal strengths are high. Other-
wise, the best policy is to reduce it to 
produce. 

If you do not favour the use of valves, 
strip both chassis. Remove all the valves 
and put them in two plastic bags, the 
power valves in one and the remainder in 
the other. Put on one side for disposal at 
the next junk sale where they will 
probably fetch as much as you paid for 
the whole equipment! 
Remove the aerial changeover relay 

from the transmitter chassis. This was 
manufactured by Magnetic Devices and 
is quite capable of handling 50W up to 
500M Hz. Now remove the crystal holders 
together with the ceramic switch wafer 
and associated trimming capacitors. 
Other components from this chassis 
include the airspaced aerial trimming 
capacitor, miniature HF chokes, some 
ceramic and silver mica capacitors and 
such resistors as can be removed leaving 
sufficiently long leads. Finally, remove 
the coils and screening cans and, if 
thermionic equipment is ever con-
structed, the valve-holders. 
Much the same technique can be 

employed in stripping the receiver. 
Particularly useful is a number of ferrite 
cored ceramic VHF chokes in the heater 
circuits of the RF stages, the IF transfor-
mers on 10.7MHz and 465kHz, which can 
be used with either valves or FETs, and 
the 10.7MHz to 465kHz conversion 
crystal. 
The control unit will disgorge a 

loudspeaker, another yaxley switch and 
a couple of indicator lamps. 
Dispose of the stripped chassis in the 

dustbin and consider what you have 
obtained: a 50W aerial changeover relay; 
a number of trimmer capacitors; a dozen 
or so crystal holders; a two-pole six-way 
ceramic wafer switch; RF chokes for HF 
and VHF; IF transformers; sundry capaci-
tors and resistors; a loudspeaker; 
another yaxley switch; some indicator 
lamps and a box full of nuts and bolts, all 
for a cost of 10p or 20p and half an hour's 
time. Against this may be set the resale 
value of the valves at the next junk sale. 

Cleaning 
There are few things more annoying 

when starting construction than having 
to spend time preparing components for 
use. So, after completing a chassis-
stripping operation, it is well worthwhile 
spending a few minutes cleaning the 

recovered items. Straighten the wires on 
resistors and capacitors; remove strands 
of wire, surplus solder and dirt or grease. 
Ceramic components can often benefit 
from a few minutes' scrub with a stiff 
brush under the tap. 

Hard-wired chassis 
This technique of 'component recov-

ery' may be applied to almost any hard-
wired chassis, the main consideration for 
retention being whether the compo-
nents will be of future use or have resale 
value. 

It is also wise to purchase valve 
equipment containing mains transfor-
mers whenever possible, for even if the 
construction of thermionic equipment is 
not contemplated, most of the older 
types intended for valve equipment have 
several substantial heater windings 
which can be used in series for low-
voltage power units. 
Do not neglect reusable chassis fit-

tings. I well remember purchasing a 
chassis for 20p at a junk sale, from which I 
removed a pair of chrome handles. These 
were not of immediate use, so I cleaned 
them on a buffing wheel before returning 
them to the next sale. They were 
purchased for 50p — by the vendor of the 
original equipment! 

Solid-state equipment 
More care has to be takén when 

selecting solid-state equipment, for PCB 
construction means that far shorter lead 
lengths are employed. A transistor will 
be of little future use if the connections 
are less than an eighth of an inch long, 
whilst ICs which are soldered directly on 
to the board are likely to be damaged 
when you try to remove them. 
Nevertheless, there are many other 

useful items which may be removed. 
These include: PCB mounting switches; 
potentiometers; plugs; sockets; capaci-
tors and, from time to time, filters; 
oscillator units, etc. 
When stripping components from old 

chassis or PCBs, there is always the 
danger that they will be damaged in the 
process, or were unserviceable even 
before removal. Therefore, it is always a 
good idea to check any components 
removed before storing away. 
Obviously, any showing signs of over-

heating should be rejected immediately, 
likewise any with obvious defects, such 
as missing connections or cracked seals. 

In general, resistors, provided that the 
leads are of adequate length, will be 
serviceable. A simple check with a 
multimeter will confirm this. 
Capacitors present a greater problem. 

You will usually find that low-value 
ceramic and silver mica capacitors will 
be perfectly serviceable no matter what 
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their age. Modern types of mid-range (1-
1000nF) will usually be reusable, but the 
older types using paper or wax insulation 
are very prone to leakage and are not 
really worth keeping. 
High voltage electrolytic capacitors 

are suspect, especially those from older 
equipment. Unfortunately, at the present 
time these are difficult and expensive to 
obtain and it would be regrettable if 
serviceable items were discarded. 
One method of testing is to charge the 

capacitor to its working voltage through 
a high-value resistor, disconnect and 
wait to see whether it retains its charge. 
If it doesn't, reject it immediately, but if 
after a few minutes a reasonable charge 
remains, it will probably be serviceable. 

It is hardly worth keeping low-voltage 
electrolytics from therm ionic equipment 
as modern PCBs use smaller and more 
efficient equivalents in abundance. 
Providing that the lead lengths are 

adequate, transistors can usually be 
removed from PCBs without damage. A 
simple check with a multimeter will 
confirm that the junctions are unharmed. 
As long as excessive heat has not been 

applied to crystal or mechanical filter 
units, they should be serviceable, and 
can be placed directly in store. 
Constructors anticipating building 

valve equipment may be suspicious of 
any valves removed from surplus chas-
sis. This fear is generally unfounded 
because, although some may be a little 

low in emission, the vast majority will 
prove perfectly satisfactory for most 
purposes. In the past twenty years, I 
cannot remember more than one or two 
valves obtained at club sales which 
would not operate. 

Valuable asset 
The novelist, Neville Shute, once 

defined an engineer as a person who 
could do for ten bob what anybody could 
do for a pound. In meeting this criterion, 
a deep junk box is probably the 
constructor's most valuable asset. With-
out it he is reduced to endless searches 
through catalogues and rally stalls. With 
it he can concentrate on his main 
interest — constructing equipment. 

The 1988 Annual General Meeting of the RSGB 

by Martyn Bolt G4SUI 

The 62nd Annual General Meeting of 
the Radio Society of Great Britain, which 
took place in December last year, was 
particularly significant, firstly, because 
1988 was the 75th anniversary of the 
Society and secondly, because it was the 
first AGM to be held outside London. 
This will hopefully go some way in 
dispelling the ' London Wireless Club' 
tag which has so often been given to the 
Society. 
The venue was the University of 

Manchester Institute of Science and 
Technology, which has excellent lecture 
theatre facilities. Situated in the centre 
of Manchester, the venue was easy to 
find; the talk-in by local radio amateurs 
being appreciated by everybody. There 
was adequate and, more importantly, 
free parking. The meeting was well 
attended with just under 250 people 
present. My membership renewal was 
around the time of the AGM and as I was 
unable to renew it before the meeting, I 
did not have voting rights, although I 
could still attend the meeting. 
The turnout, whilst a significant 

increase on recent years was, in my 
opinion, disappointing. One often hears 
amateurs voicing their solutions to the 
problems of the Society and the appa-
rent north/south divide, yet when pre-
sented with an opportunity to go on 
record with their thoughts they are 
noticeably absent. My advice to these 
amateurs is to ' put up or shut up'; 
anybody can knock a body of volunteers 
such as the council members, but it takes 
a good man or woman to get out of the 
armchair and do something about it. 
There were several familiar faces at 

the meeting, and I was glad to see that 
people who had attended the old venue 
were also prepared to support the RSGB 
at its new one. 
The seats at the front of the auditorium, 

which were reserved for council and 
committee members, had quite a few 
empty spaces when the meeting started 
and I feel sure that the official apologies 
received did not cover all those missing. 

As the AGM presents the only real 
opportunity for RSGB members to have 
their queries answered by the heads of 
the relevant committees, it should be 
attended by all the council and I would 
like to see more than 1% of the 
membership turn out. 
A welcome change from previous 

years was the prompt start to the 
meeting. The minutes of last year's AGM 
were not challenged this year. 
The accounts again showed a deficit 

and quite a few of the older members 
expressed their dismay at this. Although 
the loss was less than last year, it would 
be nice to see the Society make at least a 
small profit next year. I was disappointed 
that several times during the AGM 
members were put off asking questions 
by the President repeatedly saying, 
'Time is short, we must press on'. It was 
not until later that I realised that an hour 
had been taken off the meeting time to 
allow a small percentage of RSGB 
members to prepare for the Presidential 
Installation Dinner which was to take 
place later in the evening. 
The names of those elected to serve on 

the council during 1989 were announced. 
I do not propose to reproduce the list 
here as those who are interested will 
have been able to read it in the January 
issue of RadCom. I was pleased to hear 
that all the members who had overseen 
the last council election had volunteered 
to do so again. I think these people 
deserve the thanks of all members for 
what could be an onerous task. 
There was some debate on the 

reappointment of the auditors. Some 
members felt that money might be saved 
by appointing a new firm of accountants, 
and whilst I suspect that charges may be 
less away from the City, the time and 
money spent in acquainting a new firm 
with the specific needs of the Society 
might outweigh any savings. In the end it 
was agreed to reappoint. The 62nd 
Annual General Meeting of the RSGB 
was then concluded. In all, I think it had 
taken just over an hour. 

After a break for tea and biscuits, we 
returned to the lecture theatre for the 
'Open Meeting' which began with the 
presentation of awards for services to 
the Society, amateur radio, and contribu-
tions to RadCom during the year. 
Following this we were treated to a 
fifteen-minute video of the opening of 
the 75th National Convention earlier in 
1988. In view of the apparent shortage of 
time, I considered this unnecessary as it 
had already been covered in detail in 
RadCom earlier in the year. 
The President, Sir Richard Davies 

KCVO G2XM, then delivered the pres-
idential address. This contained some 
very interesting points, including the 
announcement of sponsorship towards 
the preparation and presentation of 
promotional material, in the region of 
£150,000. 
The open forum is the most interesting 

part of the annual meeting for me, as this 
is when amateurs can try to get answers 
to the questions that have been puzzling 
them all year. Once again, the 'old 
faithfuls' were raised: 'Why does my mate 
get RadCom before me?', 'What about 
the abuse of repeaters?', etc. I some-
times think that it would be beneficial if 
the RSGB printed a list of the most 
common questions and answers, to save 
time. 
The next prefix for new car registra-

tions is 'G' and the Society has 
approached the DVLC at Swansea to see 
if amateurs can have their callsign as a 
car registration number. One member 
present was in total opposition to this 
'posing' as he called it. I see it merely as 
an extension of the recent craze of 
emblazoning the callsign on badges, 
hats and jumpers, etc. 
The proposed new beginners' licence 

was also discussed. My feelings on this 
are that it will inevitably come about, so 
instead of burying our heads in the 
excuse, ' I did the RAE and so should 
everybody else', we should offer con-
structive ideas on introducing new 
recruits to the hobby. There are fewer 
new licensees every year, so if we are not 
careful the hobby will die of apathy in the 
not too distant future. 
The meeting finished at 6pm with the 

draw for the 75th Anniversary lottery. The 
names of the prize-winners are pub-
lished in the February 1989 issue of 
RadCom. 
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AMATEUR RADIO BEFORE 1940  
by Ian Poole G3YWX 

The origins of radio date back to a 
series of experiments by a German 
physicist named Heinrich Hertz in 1887 
and 1888. Continuing the theoretical 
work of James Clerk Maxwell, Hertz 
demonstrated that electromagnetic 
waves actually existed. In fact, he 
managed to transmit a signal over a short 
distance by generating a spark in one 
circuit which generated a smaller spark 
in a receiving circuit. Unfortunately, 
Hertz died in 1894 at the age of thirty-
seven. His death was a great loss to 
science and many people have since 
wondered what would have happened 
had he lived longer. 

The genius of Marconi 
After reading an article about Hertz 

written by Professor Reghi, the idea of 
'wire less' communication caught the 
imagination of a young Italian named 
Guglielmo Marconi. Marconi first set 
about repeating Hertz's experiments 
and, at first, achieved similar distances 
of only a few yards. Then he added a 
coherer; an early device for detecting a 
radio spark. By trial and error he was 
soon able to achieve distances of over a 
mile and a half. 
Despite his achievements, Marconi 

could not sell his ideas in his native Italy 
and so in 1896 he came to England. Here 
he met men like Campbell Swinton and 
Sir William Preece who shared his 
interest in wireless. 

Popularising wireless 
Initially the idea of wireless appeared 

to be little more than a conjuring trick to 
most people. Marconi played on this fact 
by regularly giving demonstrations to the 
public. Before long he succeeded in 
transmitting over a distance of nearly 
nine miles. Then, in 1898 he established 
communication across the English 
Channel. 

In December 1901, after many set-
backs, Marconi managed to send the 
letter 'S' in Morse code from Poldhu in 
Cornwall to St John's in Newfoundland. 
This triumph brought the new science of 
wireless to the attention of newspapers 
all over the world. 

First licences 
With the achievements and advances 

being made in wireless, more and more 
people were becoming interested in it. 
At this time there were no restrictions on 
its use. However, the British Government 
quickly realised that the use of wireless 
would have to be regulated, so in 1904 the 
Wireless Telegraphy Act was passed. 
This Bill required that each station 
should be licensed. Even so, the Govern-
ment stated that it wanted only to 
regulate without placing any undue 
restrictions on amateur experiments. 

By June 1906 as many as sixty-eight 
people had licences. Some were famous 
such as Dr J A Fleming of University 
College London, a former colleague of 
Marconi and the inventor of the diode 
valve. 
The first licensees were not issued 

with callsigns. It was soon decided, 
however, that some means of identifica-
tion was necessary. So in 1910 the first 
callsigns were introduced. These con-
sisted solely of three letters and gave no 
indication of the country of origin. All 
new stations were given a cal lsign when 
the licence was issued, and existing 
stations were sent a letter informing 
them of their callsign, politely telling 
them how to use it. 

Onset of war 
With interest in experimental wireless 

rising rapidly, the onset of World War 
One brought everything to an abrupt 
halt. By early 1914 a total of 1,963 licences 
had been issued. Then on 1 August 1914, 
a telegram was sent to most stations 
instructing the owner to remove his 
aerial and dismantle the apparatus. As 
time progressed it was announced that 
all equipment had to be surrendered to 
the Post Office for the duration of the 
war. This was adhered to very strictly, as 
one poor soul discovered to his cost, 
when he was prosecuted for merely 
possessing a small transmitter. 
There was no amateur activity during 

the war, but many enthusiasts found that 
their skills were eagerly sought for the 
war effort. 
The war was also a time when great 

technological advances were made. 
Transmitters became more sophisti-
cated and better receivers were needed. 
The major requirements were for better 
selectivity and greater sensitivity. In 
order to solve these problems, countless 
hours were spent developing new ideas. 
On the side of the allies, men like 

Lucien Levy and Captain H J Round 
made great developments, which 
enabled Edwin Armstrong to develop the 
first superhet receiver. This tremendous 
breakthrough enabled far greater 
selectivity and gain to be achieved. This 
was because valves were prone to 
oscillate at radio frequencies if the gain 
was increased beyond comparatively 
small values. By converting the incoming 
signal to a fixed lower frequency, both 
gain and stability could be improved. 

Back on the air 
After the end of the war, the authorities 

were slow to allow experimental amateur 
activity to start again. It was not until the 
middle of 1920, after a great deal of 
lobbying by wireless societies, that 
licences were reissued. 
This time the licence conditions were 

different. Applicants had to satisfy the 
authorities on a greater • number of 
requirements. Not only had they to 
outline a series of experimental tests 
they wished to conduct, but they also had 
to prove they were capable of using 
wireless transmitting equipment, and 
that they could send and receive Morse 
at 12wpm. 
Callsigns were reissued with a diffe-

rent format which consisted of a number, 
usually ' 2', followed by two letters. Some 
of these callsigns became famous, 
particularly the one held by the British 
Brcradcasting Company — 2LO. 
Despite the restrictions imposed, 

many people took out these new 
licences and interest began to grow at an 
increasing rate. 

Challenge of the Atlantic 
America had been much less affected 

by the war than Europe. It had far more 
radio amateurs, many of whom were 
interested in making DX contacts. Some 
notable successes had been achieved as 
the distances covered gradually 
increased the number of contacts being 
made across the American continent. 
Very soon people became interested 

in the possibility of a transatlantic 
contact. This was not as straightforward 
as it first appeared, since there was a 
number of difficulties. For example, 
American stations were allowed to use 
up to 1kW of power, whereas British 
stations were limited to a meagre 10W. 
Also as British stations were only just 
getting back on the air, their progress 
was hindered by their receivers which 
were less sophisticated than those in the 
USA. 
Feeling that lack of experience and 

poor equipment were the causes of 
Great Britain's difficulties, the American 
Radio Relay League sent over an 
experienced operator named Paul God-
ley. He came to Great Britain with an 
Armstrong superhet to perform a series 
of tests. Initially, he set up his station in 
London, but found the level of electronic 
noise was too high. Accordingly, he 
moved to Ardrossan, a small town in 
Scotland. It was here, during 12 Decem-
ber 1921, that he heard 1BCG in 
Connecticut. 
The next hurdle was to achieve a two-

way contact. This was more difficult in 
view of the power available to British 
stations, and the level of interference 
from the enormous number of amateurs 
in the USA. 
Nevertheless, a British station, SWS, 

was copied by eight Americans in 
December 1922. Yet, surprisingly, this did 
not produce a two-way contact. This 
honour went to the French station 8AB, 
operated by Leon Deloy, in 1923. The first 
transatlantic contact from the UK was 
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made between Jack Partridge 2KF in 
Merton and 'IMO in Connecticut. 
Once the challenge of the Atlantic had 

been conquered, this opened the way for 
contacts over even greater distances. As 
equipment gradually improved, so did 
the distances that could be achieved. 
Then in 1924 the first contact between 
Great Britain and New Zealand was 
made. 

Prefixes 
As contacts between different coun-

tries and continents became common-
place, it became obvious that it was 
necessary to devise an easy way of 
identifying a station's country of origin. 
At this time it was possible for a station in 
one country to contact a station abroad, 
using exactly the same callsign. 
The problem was not as easy to solve as 

it might have been today, since there 
were no international regulatory bodies. 
As a result, various countries suggested 
and implemented different solutions. 
Accordingly, confusion reigned because 
there were at least two systems in 
operation. 
The ARRL wanted to use a system 

where the de' or from' sent between the 
callsigns was replaced by a letter 
indicating the country each station 
transmitted from. For example, one 
might have heard 2AA GU 1AA, the ' G' 
indicating 2AA was in Great Britain, and 
the ' U' indicating that 1AA was in the 
USA. 
An alternative system, similar to the 

one used today, was devised and 
adopted in Europe. A callsign had a 
prefix of one or two letters, indicating 
the station's country of origin. In fact, 
many of the original prefixes have 
remained: G for Great Britain, F for 
France, EA for Spain, etc. Other prefixes 
have changed, such as KB for Germany, 
OU for Denmark and SA for Sweden. 

Licence conditions 
The licences that were issued around 

this time bore little resemblance to those 
we know today. Originally there were no 
internationally agreed amateur bands. 
Sometimes people had to obtain permis-
sion to operate on a certain 'wavelength', 
but occasionally they used it without 
prior consent. 
As occupancy of the short wave bands 

rose and pressure on space started to 
become a problem, it was necessary to 
set aside certain bands purely for 
amateur use. This happened in 1927 
when an international conference 
agreed on a set of bands to be used by 
radio amateurs and experimenters. 
Experimenters in Great Britain found 

that their licences gave them access to 
most of the bands, but they were full of 
restrictions that were not placed on 
foreign amateurs. Being experimenters 
and not amateurs as such, they were not 
allowed to call CQ. Instead, they had to 
put out a 'test' call. Originally they could 
not operate within 25kHz of any band-
edge, and aerials could be no more than 
100ft in length. The most amusing 

restriction was that 80m could not be 
used on weekdays between May and 
September before 1935! 
The issuing of licences was somewhat 

haphazard by today's standards. Having 
satisfied the tests, the next step was to 
convince the Post Office that it was 
necessary to possess a transmitting 
licence to carry out a series of experi-
ments. At the first attempt it was normal 
for an artificial aerial licence to be 
issued. This allowed transmitters to be 
built and tested, but only into a dummy 
load. These artificial aerial licences had 
a callsign consisting of the number 2 
followed by three letters. 
To obtain a full licence it was usual for 

at least two attempts to be made. Once a 
full licence was issued, a callsign 
consisted of the prefix 'G' followed by a 
number then two letters. Initially, the 
number was 2, but later some with a 5 
were issued and then with the figures 3, 
4, 6 and 8. 

Another war 
Amateur radio continued to develop 

until the start of World War Two. On 31 
August 1939 it was announced that 
amateur activity was to cease and 
equipment was to be impounded. 
By 1939 amateur radio had progressed 

from spark transmission covering only a 
few feet, to AM and CW contacts world-
wide. During those early years radio 
amateurs contributed a wealth of experi-
ence to lay the foundations of the 
technology we know today. 
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HIGH 
OUAUTY Electronic Components LOW - PRICES 

Order Quantity 

code et parts Pack descrIptkin - OS I( packs are kist 11 each - all pods brand new 

KI 400 Mixed Melon. mostly Vet won 034 1 39.030p F. 20V comps. electrolytic 

K2 50 Mixecl powerswirewound resistors 035 5 680x0,639 high caPle electrolyte 

03 50 Mixed electrolytic copocrton 036 5 6.8006F/10V high ripple elect cap 
04 100 Mixed potyester capacitors 037 50 MyStery COMPOnents pock, oll sortS 

K5 200 Mixed copocrlors. oil typesnrolues 039 7 Cename 2 way C1100,803Ck, bah temp 

K6 200 Mixed moo & ceramic comae. 042 29 4 pin transistor sockets 
K7 100 Mu. Modes. silicon & germanium 051 10 Mixed Ks. 7 different types. worth £ £ 

08 40 Mixed !remotes. tannage value 054 10 Mixod connectors, plugs, sockets etc 

K9 25 Mo. pots & presets. very popular KSS 10 Clip-on Irons.> heatenks 

K113 100. Norchreare. eg knobs. 9100,101011 CI1DS 057 6 Different kinds ot switches 

014 12 WireviOund potenhameters. goOd ma £63 1 Pack insulahng sleeving, Cozens of tsts 
K16 5 FuSellecled, al least 3 different 1(64 6 Assorted valve holden. mrn 4 dinerem 

K I 7 25 ENT capocrlors. mostly 13kV wts/ 067 6 Large carbon brushes for motes 

K 1 I 1 00520 light dependent resistor 069 100 Assorted grommets. usekil sites 

024 25 Mixed tam Modes. type nos marked 070 5 'ECION3 WNW magnets & keePen 

025 3 Red I.ED didaloys. 7 see dala 076 20 Aluminium brockets.45 typesssues 
K29 50 0071 transistors. nice long leads K60 29 Surface moaning ICs. venous types 
K30 3 M croswtches wth long 930010. MOM POC,3 0 0.10010 - ask tor our tree list 

MIZOZZ211 
202223 £7.50 

BC393 50p 

60375 39p 

80370 29p 
80710 79p 

80X338 6tp 

809539 £1.50 

8,39, - 500 
. 81039 le9- 

60/911 . . 90p 
8U912 90p 
0071 290 

11931C 24p 

110110 10p 

110111 40p 
119112 39p 

00116 44p 
70117 44p 

119131 44p 
991 32 459 

M..01531.11 
191120 £1.39 

DIODES 7415280.... . 69P OPERATIONAL 
4m, Fes 

Cornpanents - twIn section electrolytic, 

5,000. 59006 F/25V. 9.0A ripple ... 45p. 
7.500. 7.5006F/00.10.5A ripple 511p ers 
I 1000.11.0006 DI6V. 13 80 ripple ... .409. 
16,500 . 16.5006 F/100.13 40 ripple ..750 ea 

Mixed dielectric cops 1.0pFs600V. 300 

Polentiortielew . 
Panel mounting. integral knob. 10001.0 or 1006 

6, 1° Meg (etinee) 101or£2.25 

11( 10' 2 won, winewound Mk> e'' " 
Corroded. anted boards. shipboards like 

Verd but Weeder:nee 3 sueS 
A: 100x125mm. 0.1 or 0.15rn pitch 25p 

B 710) 2501m. 0.1 or 0 15 pitch 209 

C 65.95mm. 0 15rn Man 7!or £ 1 

10270 . 18p 

16541 9P 

163002 12p 
163005 9p 
A0,116 .. 126 

64.013. 46 

0691._ .tp 

0695 09EF6803P. 

9snso  - • 91, 
minnzim 

2716 . £1 99 
2764 £1.66 

27128 £2.49 

mmmzEn 

741510 20p 
741,30 255 

741.540. 200 

74054. .. 20p 

7415175. 44p 

7410195 50P 
7415258 60p 

C OS 4000 

HCC4002 14p 
9C14051 44p 

IMMIElin 
1168009 £2.50 

1968800P. £4.90 
.£6.50 

MEIZEIM 

I8CO2002 £45 

EGE152:21 
119305C £24 

IIEUMall 

AM2oL532 £ 1.15 

.23=2 

2815 ( 10.) 296 

•=113. 
1001151 29P 

1001670 £ 1'"  

11=1=1 
60f821 14) £4.30 

709 «0691 24. 

741 ( 14 Dn.) 12p 
747 ( 14 Du 49.4 

1=1 
311 (1099) 4Sp 
009.„0 „cm , 

EAST RECOVERY 

BeW77.50 £1.55 

B 65262-6000 £2. 25 
8Yx65.50 £1.95 
yy 7 n,, 

6 6 .6°0 U.- 

Iff=111 
605644001 250 

(4000. 2 5A rms) 
86627,2000 5... 

'.. 
1200V. 4.70 cic) 

Sconcleflects module- Incredible value 

A reOdY osserntgetl PCB complete mth on• 

board microprocessor which a Progromm. 
with a mde yonery of sound eflectseg deorn 
yo r/ mphone. police wen. muséc notes etc. 

etc user ouch° ornpuer Just odd 

loudspeaker. 9V bone,' ono a 4" swriches or 
kevPad 0.19 £4.99 . 19 Date 5. 01, 

91906 DIODES 

400mW mot Sp 
1 on most 10p 

IOW. 360 950 

Valves. Brand new, booed quality eels« - Just • selection horn our west stocks. 

Quotations given for any type not Soled. Many rarities and 'antiques available. 

&Ale 45p CV4003 £3.60 1691 Ilp , ECCO1 £ 1.50 1180 60p ! 10163 . .. 40p : 6181 70p 141 . £7 

0060 ... 80p DAF91 £ 1 18180 IlOp 6CC189 £ 1.90 1/83 £3.50 :MU. SOp 0232 £2.75 UBC81 £ 1 25 

6BEOW £1 0191 65p ECCI31 £ 1 ICFESO 95p 1185 50p 6132 . 70p 0234 £4.50 u142 £ 1 
6833 £9 0192 700 ECC82 80p EC182 £ 1.80 1186 £ 1.40 • 0.34 £2.75 £10.5 £ 14 0100 £ 1.50 

OX501 £ 1 0196 60p ECC613 il .(930 £2.95 Me £1.50 6185 £4 re s £20 111.41 £ 7 
0 3012 35p DK91 £1 ECC84 55p EF370 £ 1.75 1191 £ 1.25 1191 £5 1,137 £5.30 1641 . £3.25 

12897 £1.20 01.92 £1 ECC85 70p 6139 £1.45 1192 £ 1.75 1580i7 509 002 £ 1.25 070 £8 

0059 13.69 09802 £1 ECC88 £1.00 6141 £3.50 1194 70p 6141 12.50 , 5961 £ 1.70 079 £7 50 

All prices Include VAT when applicable. Please add ti poslipoclang. Cheques payoble to: 

Kenzen, Untt 9, 16-20 George Street, Balsall Heath, Birmingham BI 2 9RG. Tel: 021-472 3688 

NEW 
RX-8 MULTIMODE RECEIVE 

For the BBC computer 
FAX screen and printer 
PACKET HF and VHF 
SS'TV in colour 
RTTY copies any signal 
AMTOFt/SITOR ARO and FEC 
MORSE best copy available 
UoSAT 1 and 2 
ASCCI all speeds 
Full specification in every mode. Printer and 
tape/disc support. Text store etc, etc. 

This is the ultimate receive system for the serious 
listener with a BBC computer. 

We can't begin to list all the features here so send 
for full information about it and all our other 
products. 

RX-8 system ( EPROM, interface, leads and 
instructions) £259.00 inc VAT and p&p. 

FREE Klingenfuss 1989 Utility Guide to first 50 
purchasers of RX-8. DISCOUNT to existing RX-4 
users. 

MI technical software (AR) 
Fron, Upper Llandwrog, Caernarfon LL54 7RF 

Tel; 0286 881886 

064 

THE UK's SCANNER SPECIALISTS 
BLACK JAGUAR MkIII 

316,CA 

AMU 

The new Mark III is probably our most 
popular handhold scanner with 16 
channels of memory and a sensitive 
receiver. Selectable AM or FM reception 
and the facility to power the set from the 
mains or car using one of the many 
accessories now available. 
Frequencies: 28-30 MHz. 50-88 MHz. 
115-178 MHz, 200-280 MHz, 360-520 MHz. 

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

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

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

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

Bearcat Scanners 

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

£169.99 
£179.99 
£199.00 
£229.00 
£269.00 

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

£249.95 
£349.95 

NEW LOW LOSS JAPANESE COAX 
Essential for best performance with wideband UHF scanners 
We have directly imported this cable which has exceptional 
low loss. 
Frequency 5D 8D 10D 
Loss/mtr (9,, 100 MHz (dB) 0.055 0.039 0.031 
Loss/mtr f.9: 400 MHz (dB) 0.121 0.085 0.068 
Loss/mtr 1 GHz (dB) 0.187 0.130 0.105 

Price per meter £0.56 £1.40 £1.99 

DISCONE ANTENNAS - New British Made Antennas 
Nevada WB1300 (25-1300 MHz) 
Wideband Top of the range 

stainless steel -------- £59.95 

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

reriererreruilrerMINTirelifeel 

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

Portsmouth P02 9AE. Telex: 869107 
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It is common knowledge that whenever 
there is a group of VHF operators, the 
conversation will invariably include the 
subject of aerials. A major problem with 
these discussions is that they are often 
based on misconception and half-truths, 
coupled with an unswerving trust in the 
accuracy of an SWR meter. Another 
problem is the near impossibility of 
making accurate measurements under 
amateur conditions. If things are difficult 
when you have a professional aerial test 
range, what chance do we have? 

Claimed gain 
Aerial makers claim various gain 

figures for their arrays. These figures are 
difficult to dispute because they often do 
not take account of the conditions under 
which the measurements were taken. I 
am not saying that we are being 
deliberately misinformed, but the 
figures are usually calculated at the most 
favourable frequency while using a 
particular mounting and feed arrange-
ment. 

Your choice 
It is important to bear in mind that gain 

is not the only criterion when buying an 
aerial. You must also decide on things 
like the front-to-back ratio and the 
frequency bandwidth needed. For exam-
ple, a beam which is ideal for 70cm DX 
would have a narrow frequency response 
of around 432.5MHz and a tight beam-
width. This would be useless when 
working amateur TV because you need at 
least 6MHz bandwidth at the top end of 
the band, say around 437M Hz. 

No gain 
An aerial does not produce actual gain 

in the sense that it increases the 
transmitted power. The apparent gain is 
due to the aerial sending all of the power 
in one direction, unlike the average 
vertical which spreads it around. A 
convenient way to measure the gain of an 
aerial is to compare it with a «standard' 
array, such as the long-established 
dipole aerial. 

Isotropic radiator 
The dipole aerial has a gain of around 

2.14dB when compared to the classic, but 
non-existent, isotropic radiator. This is a 
device which would evenly illuminate 
the inside of a sphere with equal 
radiation at all points. The purpose of 

by Martin Williams 

referring to the isotropic is that the gain 
figures for the aerial rise dramatically. 
For instance, an aerial giving 4dB 
referenced to a dipole can be quoted at 
6.14dB compared to an isotropic radiator. 
This sounds like a better buy, since it 
appears to the unwary to have 50% more 
gain! 

How much? 
There has been a lot of research on the 

maximum amount of gain which can be 
obtained from a given number of ele-
ments in a Vagi-type array. The NBS 
figures are best known, but important 
work has also been done by Krautz and 
Greenbaum, among others. These 
figures assume that the aerial has no 
sidelobes or resistive losses, therefore 
the amount of gain appears to be higher 
than can be obtained in practice. The 
figures are calculated by measuring the 
3dB points in the vertical and horizontal 
directions. These figures are then used 

to derive the data which is shown in 
Table 1. 

How many? 
It is commonly believed that the gain 

can be increased by piling more ele-
ments on to the boom. In fact, provided 
that the element lengths have been 
optimised, as they should have been, the 
gain of an array depends more on the 
length of the boom rather than on the 
number of elements. Adding extra ele-
ments might increase the bandwidth but 
it will do little else. The maximum gain is 
achieved from a given boom length by 
using the number of elements shown in 
Table 2. These are the sort of figures you 
can expect from using normal home 
construction techniques, provided the 
elements' lengths and spacings are 
optimised. The figures in Table 2 apply to 
any band, since the boom measurements 
refer to the wavelength and are not 
absolute measurements. 

GAIN VERSES NUMBER OF ELEMENTS 
NBS(dBi) Elements 

3 
5 
6 
12 
15 
17 

Krautz(dBi) 
9.25 10.95 
11.3 
12.35 
14.40 
15.55 
16.35 

12.15 
13.20 
15.13 
16.55 
16.90 

Table 1 

Table 2 

GAIN VERSES BOOM LENGTH 
Boom length (wavelength) Number of elements Gain(dBI) 

0.2 2 5.0 
0.3 3 7.5 
0.6 4 8.5 
0.8 5 9.5 
1.1 6 10.5 
1.5 7 11.0 
1.75 8 12.0 
2.1 9 12.5 
2.5 10 13.0 
3.20 12 14.5 
4.00 14 15.5 
4.80 16 16.5 
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Major DX openings 

I would like to begin this month's 
column with a comment from one of my 
regular contributors, A fantastic month, 
my best since I started on 6m many years 
ago'! 
The active part of the twenty-seven-

day Carrington cycle continued to pro-
duce high solar flux numbers and 
excellent propagation conditions during 
February. The January peak of 291 on the 
13th was followed on 12 February by a 
peak of 279 with DX openings to the 
central Americas and at the end of the 
month to Hong Kong, Japan and Africa, 
but as is usual during February, there 
were few openings to North America. 
This was probably due to polar absorp-
tion via the 'stratwarm exists alerts' sent 
out by WWV and other agencies. 
Enhanced F2 propagation was in 

evidence on the north/south and other 
routes. There were also indications of 
African TEP to the Mediterranean and 
Europe; an early start to the spring 
equinox season. I have been asked to 
explain what the stratwarm exists alerts 
mean. Rick K1JRW gave me the following 
resumé on stratwarm exists and polar 
absorption. I hope that it will make the 
subject clearer. 
'...Winter-time absorption results in 

weak signals lasting a few days. The 
cause is not simple, but basically it 
involves the arrival of particles into the 
polar regions during geomagnetic 
disturbances. These particles trigger a 
series of events, including the ionisation 
of nitric oxide and oxygen in the auroral 
zones 60 to 70° latitude, north and south. 
This causes absorption and electron 
depletion in these regions for about 
three days. 
'Some two to four days later, the heat 

which builds up from this reaction 
causes winds in the stratosphere to blow 
the neutral nitrous oxide and heat to the 
west in the northern hemisphere and 
towards lower latitudes. This results in 
large absorption areas, 1,000 to 2,000km 
in diameter, spreading south and west 
from the polar regions and affecting mid-
latitude east/west DX paths for the 
following five to six days. The absorption 
develops in two opposite areas of the 
globe. The regions in-between often 
experience lower than normal signal 
absorption. Consequently, the earth is 
divided into four alternating bands of 
above average and below average signal 
absorption. This pattern moves about 30° 
each day; the equivalent of two, one hour 
time zones'. 

 kg gel* eue5 csep 
New countries worked by UK 
Several UK operators now have over 

forty countries to their credit. TR8CA 
from Gabon, West Africa, running only 
5W to a five element beam, is a much 
sought after DX signal, but there have 
been problems caused by a few irres-
ponsible UK operators sending long 
replies and calling CQ on his frequency, 
despite his frequent protests. On one 
occasion he had three QS0s while a 
caller was sending his own callsign; 
obviously he was not conversant with DX 
procedure! 

I do not like criticising Class B 
operators, but there are those who still 
have a lot to learn. Regrettably, some of 
the more experienced operators were 
not above criticism either. It is a pity that 
50MHz users do not make more use of 
split frequency operation which is so 
successfully employed on the HF bands. 

Ail-time first G/VS6 
Another welcome station was VS6UP, 

Hong Kong, worked for an all-time first 
by Ted Collins G4UPS at 0900hrs on 25 
February, and later by G3JVL, G4JCC, 
G3C0J and G3SED. During the same day, 
several Japanese stations broke through 
on 50.110 causing ORM to each other. I 
first heard JH41IUC shortly before 
0900hrs but despite calling the station, I 
received no reply. Several others came 
through by 0911hrs, but only JA4MBM, a 
club station using high power and a 
multi-element beam antenna, and 
J54I FU were positively identified due to 
QRM. Operators in other parts of the 
country heard otherJs, but there were no 
QS0s reported. Apparently, a few got 
through on the 26th as the Js spread out 
above the DX frequency. Many UK 
operators had QS0s with African sta-
tions and many new squares were 
contacted. PA3CCI contacted Hong 
Kong stations during the weekend. 

VK6s heard in Europe 
Eric F9LT, who unfortunately has not 

yet received his 6m permit, heard two 
VK6s and other DX but he was unable to 
reply. As I mentioned last month, WAC is 
just around the corner, so by the time you 
read this it may already have taken place. 

SMIRK 
The Six Metre International Radio 

'Klub' was formed on 13 October 1973 by 
Ray Clark K5ZMS, Secretary/Treasurer; 
Tex Kennedy N5TX, President; Gene 
Barnes; Pat Dyer WA5IYX and others, to 
increase interest and activity on the 6m 

band throughout the world. 
At present, there are over 5,400 

members in all fifty American states and 
eighty-eight other countries. Members 
include some of the most well-known HF, 
VHF and UHF operators in the world. 
Many members are also known for their 
links with various national and inter-
national organisations. 
The accomplishments of the organisa-

tion include: special awards for working 
different countries; a 6m contest, held in 
June each year; a newsletter called 'The 
Six Shooter'; a QSL information list to 
help operators obtain QSL cards, and 
services providing information on 
technical issues and propagation. 
Perhaps the most important contribu-

tion to the band by SM I RK's members is 
to obtain and then loan equipment to 
operators who want to work 6m. Mem-
bers, such as G4UPS and G4JCC in 
Europe, have helped to provide equip-
ment, and ZS6WB and others in Africa 
have been active in getting more African 
countries on 6m. 
Application forms can be obtained 

from Ted Collins QTHR, on receipt of an 
SAE. The annual membership fee is 
US$6.00. 

UK Sbc Metre Group 
The Six Metre Group was formed in 

1982 by Steve G4JCC and Ken G5KW for 
amateurs who share a common interest 
in the 50-54MHz band. The aims of the 
group are: to encourage interest, pro-
vide assistance, and offer advice to other 
countries trying to obtain a 50MHz 
allocation for their amateurs; to maintain 
a fund to support 6m beacons, and to 
publish a newsletter which is sent to all 
members and 50MHz orientated 
amateurs overseas. 
Membership is open to all UK and 

overseas amateurs at an annual cost of 
£5.00. The 1989 AGM will be held at the 
RSGB VHF Convention, Sandown Park, 
on 16 April. If you are interested in 
becoming a member contact Alan Wright 
GW3LDH or Peter Turner G4I I L QTHR. 

ZS news by Hal Lund ZS61NB 
'Propagation on ,6m continued to be 

poor in ZS during January with only 
occasional openings, most falling on 
weekdays with low or nil activity levels. 
The higher flux numbers had little effect 
on TEP and F2 propagation. On the 23rd, 
there was a brief opening from ZS6 to 
SV1 which was followed by an excellent 
TEP opening to the Mediterranean on 25 
January, extending south to ZS4/5. 
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'Conditions improved on 4 February 
when a brief opening occurred to Cape 
Town with ZR1DS and ZR1M I/M; the first 
stations worked from Pretoria via the 
50.200 repeater. SSB openings to Cape 
Town are frequently missed because of 
low ZS1 activity. 
'ZS1IS will be on 6m from the South 

African coastal town of Walvis Bay, which 
is fifty miles from Windhoek and com-
pletely surrounded by Namibia. W3AZD 
of the ARRL DX department, advises that 
QS0s with Walvis Bay will not count for 
either South Africa or Namibia until 
Namibia gains independence from South 
Africa when it will count as a new 
country. Meanwhile, for ARRL and other 
awards, it is only a new grid square 
(JG77). 

'A new African country on 6m is TU2MA 
who appeared for the first time on 11 
February. TR8CA (who hopes to be 
joined soon by TR8BL) is also new on 6m 
running 5W to a five-element yagi. 
'Watch 50.115 and 28.885 for 

807/JF1UMK and JF2MBF. JG2BR1 and 
JS2BLS DXpeditions are expected to 
visit Kruger National Park this year — 
Punda Maria in KG57; Letaba, KG56 and 
Satara, KG55. 
'Other rare squares to watch for 

include ZS1IS-JG77, ZR1L-JG77, ZS3AT-
JG86, ZR6KE-KF18, ZS2NR-KF37, ZS4NS-
KG32 and ZR6CBK-KG53'. 

From the mailbag 
Geoff Brown GJ4ICD, from St Helier, 

Jersey, writes, 'UK stamps are not valid in 
Jersey'. Many UK stations are still 
sending them for the return of QSL 
cards. Since 1 June 1987 Geoff has 
worked 173 squares and forty-two coun-
tries two-way on 50MHz; the highest 
reported to date. Highlights for 1989 
include two-way QS0s with: TI2HL, 
23/1/89; ZD8MB, 1/2/89; 777C, 11/2/89; 
9Y4VU, 14/2/89, and TU2MA, 16/2/89. 
Geoff continues, 'On 24 January I 

switched off our beacon at 0215hrs and 
tuned over the band to find a QS0 
occurring on 50.115 between two or three 
JAs lasting for about eight minutes. Two 
of the stations were certainly JAs but the 
other station had, I think, an "8" in the 
callsign (signals were weak). St Helier 
does not have a 50MHz beam so I was 
unable to tell which path the signals 
were coming from'. 
On 21 February Geoff had another all-

time first working TR8CA Gabon, at 
1311hrs, making six new firsts for GJ 
during February. Congratulations Geoff, 
on an outstanding performance. 

Ray Cracknell G2AHU sent in this 
report. 
'Costas SV1DH/SZ2DH, Athens, asks if 

his 30,650km OSO with JG2BRI on 9 
October 1988 at 2310hrs constitutes a 
new record on 6m? It has been the 
practice to put the limit as the antipodes 
(20,004km, or slightly more on some 
routes) since night-time paths, following 
the equatorial highs, sometimes occur at 
50MHz. Costas is well-known for his in-
depth knowledge of TEP and its success-
ful operation over many years. He 
experienced early TEP openings during 
January to ZS3, 4, 5, 6, and by other modes 
worked FY7, F, T7, J5, CT and VE1. Costas 
reports that evening TEP is more reliable 
than afternoon TEP. 
'JA1VCK Hatauo, Japan, reports that at 

the time of writing the first F2 openings 
of the year to KL7 and W6 had occurred 
(JA-W contacts are rare during January). 
'VK3OT reports hearing the 9H1SIX 

beacon and OH signals around 1300hrs 
beaming long path. 9M2AQ is officially 
operational from the end of February, 
and A35EM will be activated by JA10EM 
from mid-March. ZK3YY by 5W1GP is 
expected on 6m from mid-April. 
'Despite all the American 50MHz 

beacons listed, none have been reported 
as heard in the UK or elsewhere. The 
reason is probably that most beacons do 
not have the ERP necessary to work long-
distance DX. Nevertheless, a dedicated 
beacon such as GB3SIX which is beamed 
to the USA has been successful, and QRP 
beacons on omni-directional aerials are 
successfully used for Sporadic E and 
TEP between optimum zones'. 
Ted Collins G4UPS, Devon, recently 

sent this report. 
'FY5DG, French Guiana, is now active 

on 6m using a dipole and 3W, and will 
soon have a beam and more power. QSL 
via Box 450 Kourou, French Guiana. 
'The Gonsett Sidewinder 6m rig which 1 

sent to St Helena while I was at ZD8 has 
now been located and handed over to 
Julian ZD7CW. Unfortunately, it required 
a step-down transformer on arrival. 
However, SMIRK has decided to send an 
FT-620B and a three-element antenna to 
St Helena for Julian to use. 
'From the Canary Islands, I overheard a 

W station report that DJ30S/EA8 had his 
EA8 licence withdrawn for transmitting 
on 6m. 
'The club station, T70A, San Marino, 

has been awarded a three-year 6m 
permit. Tony T77C and Julian 177J 
worked 6m on 6 January and had a QS0 
with Steve G4JCC at 1533hrs. 

'Costas SV1DH, Greece, states that all 
QS0s with SV1D0 and SVOFE between 19 
April 1988 and 15 July are valid. 
'The USA base station HZ1AB has been 

granted permission to operate on 6m and 
should be on the air soon, if not already. 

'A five-element tonna antenna has 
arrived in the Falkland Islands, so Fred 
VP8PTG should now be operational. 
'LA6XL will be going on his annual 

DXpedition to Iceland from 20 July to 7 
August using an FT-726 and a five-
element antenna. 

'In Venezuela, Gerry DL3ZM/YV5 was 
very active on 6m during the last solar 
cycle but he is now back in YV5. His keyer 
on 50.044.5 has been heard by several Gs 
on 10 January but no QS0s were 
reported'. 
Mike G3SED, Portsmouth, writes: 'This 

February, with its rising solar flux, has 
seen the early start of the TEP season on 
6m. From the middle of the month we 
have had almost daily openings to 
central Africa, with South Africa coming 
in again from the 20th. At last, the band 
opened to the Far East from the 25th. 6m 
is beginning to sound like 10m! 
'Stations worked: 11 January, 4X1IF, X-

band; 19 January at 1319hrs, HC5K; 28 
January, 1119hrs, T77C (they are only on 
at weekends — I was pleased to work San 
Marino for a new one and after thirty 
minutes of trying we caught a meteor 
burst and exchanged 509 reports); 1 
February, 1700hrs, ZD8MB (after many 
months of hearing the beacon we 
exchanged 5-9 reports). From 1655 to 
1730hrs I heard the J52 keyer peaking at 
S9. 25 February, 0910hrs VS6UP; 26 
February, at 09501 heard JA4MBM calling 
CQ. At 1010hrs, JA4MBM was my first JA 
QSO on 6m peaking at S9. Also at 1010hrs 
I heard the following: JA6TEW, JE3GUG, 
J130PA, JA6TEW, JA6IML. At 1120hrs, 
TR8CA — my thirty-eighth country on 6m. 
At 1145hrs I worked: ZS6WB, ZS4WS, 
ZS6BMS, ZS6SS and ZS6KE'. 
That ends an exciting and historic 

month on 6m with the prospect of even 
better things to come as we near the 
peak of cycle 22. Until next time, good DX 
on 6m. 

Please continue to send in 
your reports and comments 

to Ken Ellis G5KW, 
19 Joyes Road, Folkestone, 

Kent CT19 6NX. 
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RF SIDETONE: AN UPDATE AND IMPROVEMENT 
In the December 1988 issue of Amateur 

Radio, I described some simple sidetone 
circuits for monitoring the keying of a 
CW transmitter. The last of these circuits 
was an RF activated sidetone, produced 
in kit form by Kanga Products. Useful 
little thing; it simply sits on the shelf and 
emits a 'bleep' every time the 

transmitter is keyed, and without any 
form of connection to the transmitter. 
The PCB had a built-in audio amplifier 

to drive a loudspeaker, and the device 
chosen was the ULN2283. Sad to say, the 
supplies of this device appear to have 
dried up, consequently, this has forced 
Kanga Products to look for a replace-

ment. They have chosen the LM386. 

The audio amplifier 
The need to redesign the board to 

accommodate the new device, set their 
minds to developing further improve-
ments to its performance and versatility. 
As a result, they have improved the 
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BITS TO BUILD 
quality of the oscillator and also enabled 
the board to function as an RF activated 
sidetone, Morse practice oscillator, AF 
signal generator and bench amplifier. 
Not a bad set of improvements, so let us 
look at the new circuit. 
Fig 1 shows the circuit diagram. (A 

comparison with Fig 4 in the December 
1988 article shows that the oscillator 
circuit has been completely changed. 
The original used a multivibrator-type 
circuit, which, although effective, hardly 
produces the sweetest of sounds). The 
new circuit has a ' twin T' oscillator with 
the advantage of a near sine-wave. This 
gives a far more pleasant tone. The 
circuit also allows for a small degree of 
frequency adjustment. 

The sidetone 
The tone is variable from about 500Hz 

to 1500Hz. Most sidetones are set too 
high in frequency for listening comfort. 
The human ear is much happier listening 
at the 500Hz end of this range, rather than 
the usual 800 to 1000Hz in sidetone 
circuits. Being able to vary the pitch of 
the sidetone in use is not a bad idea 
either. It is also a good idea to make VR1 
a front panel control, and to vary the 
pitch from time-to-time during long 
operating sessions. 
This was routine in the days when 

separate transmitter and receiver sta-
tions monitored the transmitted signal 
on the receiver during transmission. 
To use the unit as a stand-alone RF 

activated sidetone, a small pick-up wire 
is connected via C12 to diodes D1 and D2. 
The resultant dc potential turns on the 

Fig 3 

transistor TR3. This shorts out the 220 
resistor R9, allowing the tone to be 
generated. A key can also be inserted at 
this point so that the unit can be used as a 
Morse practice oscillator. 

The PCB layout 
The audio signal is controlled by a front 

panel volume control (22k potentio-
meter), which will accept an input point 
so that the unit can be used as a test-
bench audio amplifier. The LM386 will 
drive an 80 loudspeaker, and has a 
supply-voltage of 10V. The board is 
powered by a 9V battery. If a station 
power supply unit is used, it may be 
necessary to add a small 3 pin regulator 
such as the 78L8, since most station 
supplies are 12V. 

Fig 2 shows the PCB layout as supplied 
by Kanga Products. Fig 3 shows the 
interconnections between the PCB and 
the panel-mounted controls and 
terminations, as well as all of the 
possible applications for the board. On 
this diagram, an output socket for the 
tone and a tone amplitude control are 
shown, should the unit be required as an 
audio source. 
The new circuit adds up to a versatile 

piece of equipment for the amateur radio 
shack. It is simple to build and works 
well. 
The CW practice oscillator and RF 

sidetone kit is available from: Kanga 
Products, 3 Limes Road, Folkestone, 
Kent CT19 4A1.1. Tel: (0303) 76171. It is 
priced at £10.95. 

Fig 2 
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MODERN COMMUNICATIONS SATELLITES 
by Angus Fairfax-Lucy 

Satellites are now a part of our lives 
whether we realise it or not. A new era in 
commercial television is dawning 
because of them. So, what are they 
really? 
These lumps of metal hurtling around 

the earth are roughly divided into two 
categories: radio/telecommunications 
and television satellites. The principles 
governing the use of satellites are not as 
complex as you might think. 

Gravity 
The first thing to consider is gravity. 

Imagine that someone has the misfor-
tune to drive a car off the edge of a cliff. 
Obviously, it would not drop straight 
down but would travel forwards and 
downwards at the same time. The faster 
the car was travelling when it left the 
edge, the further it would travel before 

Intelsat 6. the world's largest commercial communications satellite 

landing. If you ignore the effects of air 
resistance for a moment, and imagine 
that the 'car' was travelling at 17,000mph, 
it would orbit the earth once before 
landing. 

In reality, as the speed of sound 
(around 762mph) is approached, the air 
molecules pack together to form dense 
airwaves and, as the atmospheric press-
ure momentarily drops sharply, a sonic 
boom occurs, indicating that the 'sound 
barrier' has been broken. Friction is a 
problem, and that is why the US space 
shuttle is covered with special tiles to 
prevent the spacecraft from burning 
upon re-entry into the atmosphere. 

Low orbit 
Satellites are normally first encoun-

tered between 150 and 400 miles high. At 
this low' orbit, air resistance is not a 

problem — but gravity still is. All types of 
satellites at this altitude are only 
accessible during certain hours of the 
day and have to be tracked, ie, followed 
across the sky. This is not only highly 
inconvenient, but uneconomical for 
commercial satellite users, such as 
television companies and international 
telecommunications companies. The 
satellites they use are particularly 
expensive to operate, therefore it makes 
good sense to use them all the time, 
without having to continually keep track 
of them across the sky. These satellites 
are in what is called a geosynchronous 
orbit. This is a special ' high' orbit of 
about 22,000 miles high. 
When a satellite is in orbit, there are 

two main things that affect its perform-
ance. The first is gravity and the second 
is centrifugal force. The latter tries to 
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The BTI Skyphone aerial provides in-flight communications for transatlantic air travellers 

make something travel in a straight line; 
thus, although gravity is ' pulling' the 
satellite towards the earth, centrifugal 
force is trying to keep it in a straight line 
away from the earth. The balance 
between these two opposing forces is 
achieved by the speed of the satellite — 
too fast, and it would disappear in a 
straight line — too slow, and gravity 
becomes the dominant force, pulling the 
machine to its inevitable destruction 
upon entering the atmosphere. 
Obviously, the higher the orbit, the 
higher the speed needs to be. 

Geosynchronous orbit 
To obviate these problems, a satellite 

must also adopt a geosynchronous orbit. 
This allows the satellite to circle the 
earth in time with the earth's own 
rotation, thereby allowing the satellite to 
remain at the same (geostationary) point 
above the earth's surface. 
There are currently two main delivery 

systems whereby a satellite can be 
placed into a high orbit. These are 
Ariane, the French and European rocket 
venture, and NASA, using the American 
space shuttle. These two systems use 
different methods of placing satellites 
into a high orbit. 
The speed of the satellite, once in a low 

circular orbit, is increased from 
17,000mph to 22,800mph. Then the satel-
lite slows down and its orbit becomes 
elliptical (the furthest point reached 
from the earth is about 22,000 miles). 
Since the speed of a satellite in an 
elliptical orbit is initially only 3,000mph, 
then gravity, weak though it is at such a 
distance from earth, starts dragging it 
back. The speed of the satellite at its 
furthest point from earth is increased via 

onboard motors to about 7,000mph, thus 
putting it into a high circular orbit. Both 
Ariane and the space shuttle release 
their satellites at low orbit. 
Since the final path of all satellites 

follows the equator, American satellites 
have to use more fuel because their 
launching position is further from the 
equator than the European's launching 
site at Kourou, French Guiana. Unfortu-
nately, once a satellite is in position, 
there are many adverse gravitational 
forces trying to change it. 

Let us examine how satellites operate. 
A typical modern communications satel-
lite contains many transponders, each 

Communications module 

receiving a specific signal from earth, 
and broadcasting it back; just like a 
collection of repeaters in the sky, except 
that these transponders operate in the 
microwave bands, not V/UHF. The 
received signal is rebroadcast to earth 
on an RF power output of between 10 and 
400W. Obviously, the stronger the signal 
from the satellite, the smaller its receiv-
ing dish needs to be on earth. Unfortu-
nately, the power output of a satellite is 
limited by its capacity to dissipate the 
heat generated by the microwave trans-
mitter. Microwaves are used, among 
other reasons, because of the relative 
size of the antenna required for the 
satellite. The frequencies normally used 
for satellite communications are 
between 800M Hz and 30G Hz. 
Satellites have a lifetime of many 

years, although this ultimately depends 
on how much fuel is carried on board. 

Satellites in lower orbits do not last 
very long due to the stronger gravitatio-
nal forces present at lower altitudes, 
which eventually pull the satellite back 
into the atmosphere and to its destruc-
tion. 

Radio amateurs 
Satellites used by radio amateurs are 

in low orbit and are becoming ever more 
sophisticated in terms of the increased 
use of packet and data traffic, as well as 
phone and CW traffic. 
Since satellite TV in the home has 

become more commonplace and 
cheaper to use, increasing our know-
ledge of these new developments can 
only contribute towards the use of 
amateur radio and its participation in 
today's world of modern technological 
science. 
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LOOK WHAT YOU GET 
EVERY MONTH IN 

o 
* DX DIARY Don Field G3XTT with all the 

news of rare DX, contests and DXpeditions 

* ON THE BEAM Glen Ross G8MWR with 
all the news and comment from bands 
above 50MHz 

* SECOND-HAND Hugh Allison with 
valuable advice on buying second-hand 
and plenty of tips on repairs and 
improvements to your gear 

* KEN ELLIS G5KW with the latest 
developments on 6m 
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Make sure of your copy by placing a regular order at your newsagents or 
by taking out an inflation proof subscription, with early delivery to your 
door each month 

AMATEUR RADIO SUBSCRIPTION ORDER FORM 
To: Subscription Department • Amateur Radio • 

45 Union Road • Croydon • 
Surrey • CRO 2XU Tel 01-684 9542 

PLIASIII SUPPLY: (tick box) for 12  , •11 rel. Include P 

Inland World-Surface Hurope-Air World-Air 

£25.30  £27.35  £31 20  £35.05  

NAME  PAYMENT 
ENCLOSED: 

ADDRESS  
CREDIT CARD PAYMENT =  

Cheques should b• rnad• payable lo 
Amaleur Radio, Oyers•as povheht by 
infernallonal Money Ord•r. OF cr•dll Card 

EXPIRY DATE 

I p,/ 
 Postcode  Signature  
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FREE CLASSIFIED ADS 
FREE CLAMMED ADS CAN WORK FOR YOU 

We are pleased to be able to offer you 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 it there is not enough space. We will accept ads not on 
our order form. 

Send to: IlmateuritedloCksaifiedAda,, Sovereign House, Brentwood, Essex 
CM14 4SE. 

DEADLINE AND COMMONS 
Advertisements will be published in the first available issue on a first come 
first served basis. We reserve the right to edit or exclude any ad. Trade 
advertisements are not accepted. 

FOR SALE 

• FT-790R, some scratches, working CW, soft 
case, Ni-Cads, WD 12W H/B pa, collinear, mobile 
antenna, Hansen FS-7, SWR/P meter, GPV-7 
collinear, £320.00. Write to: Mr Atkins, 81 The 
Merles, Exmouth, Devon EX8 4NU buyer collects 
• Clearout of components and equipment: 
assorted parcels. 10Ib box £6.00, 20Ib box £9.00. 
Send cheque, postal order or cash. Also have four-
off 2C39 valves, unused 'ceramic' type, best 
written offer secures. Write to: Mr Bailey, 40 
Seymour Close, SeIly Park, Birmingham B29 7JD 
MI Yaesu MD1B8 base station microphone, as new, 
£50.00. Tokyo high power HL160V 2m linear, 3/10W 
in 180W out, with preamp, £185.00. Tokyo high 
power 70cm HL120V linear, 1-14W in 100W out, with 
preamp, £300.00. ICS, AMTI, RTTY/AMTOR unit, 
plus BBC driver, EPROM, £95.00. AEA PK80 VHF 
packet (TNC-2) unit, £75.00. Black Star Meteor 
counter 600MHz, £100.00 ono. Tel: (0293) 515201, 
Paul G4XHF 
• Yaesu FT- 102. 9 band, 150W transceiver, fitted 
with optional FM/AM unit, very good condition, 
mainly used as a receiver, £450.00 ovno. Will part-
exchange for FT-23 digital 2m portable, or dual 
band portable 2m/70cm. Tel: 01-898 3255 after 
5.15pm or weekend 
II Datong FL1 frequency-agile audio filter, £35.00. 
TS-174M frequency meter, 20-280MHz, headset, 
calibration book and spare set of valves, PSU 
needed. £25.00. Tel: (0886) 32453 
• FT-69011 50W linear amplifier, mint condition, 
will exchange for 70cm multimode with 100W 
amplifier, must have satellite mode. Tel: 061-205 
2715 after 10am 
NI VHF/UHF version of the BC221, 85 to 1000MHz. 
CAL charts, mains PSU, offers. Tandy Realistic 
short wave Rx, offers. Type DX302 synthesiser with 
LED digital read-out, excellent condition, swap for 
Realistic PRO 30 or Uniden Bearcat 100XL hand-
held scanner. Tel: (0207) 544342 after 7pm 
• loom 720A, all band, all mode, Tx with matching 
PS20 PSU with speaker, both boxed, vgc, would 
exchange for vgc Ford Transit 12-seater mini-bus 
(new baby due soon). Tel: (0692) 82075 daytime 
▪ Swap Matsui MR4099 HF receiver, 150kHz to 
30MHz AM/SSB/CW, memories, scan, etc, for ATU 
which is suitable to use with a Yaesu FT-101E 180W 
rig. Would prefer ATU with built-in SWR/PWR 
meter but not essential. Write to: Leighton, 33 Nant 
Gwyn, Trelewis CF46 6DB, Wales 
II Exchange a pair of Reftec 934MHz sets in gwo. 
complete with mics and manual for a Yaesu FC-902 
ATU. Also have Spectrum ZX+ computer, manual, 
PSU, boxed, thirty games, speech synthesiser, 
chatbox, RX4 program, Scarab tape with manual 
and cassette player - exchange for good medium 
rotator. Tel: (0692) 82075 daytime 
• Sony ICF-7600DS with PSU, manual, etc, 
guaranteed till May, £100.00. Realistic PRO 30, 
£90.00. Tel: 01-850 8294 (evening), 01-859 4971 
daytime 
• 28-70MHz Tx, high output, wired to suit Yaesu 
but easy to change, also PSU, very good condition, 
serious offers only. Comms unit for CBM 64 or 128, 
£75.00. Tel: (0924) 495916 from 7pm-9pm only 
• AOR 2001, good condition, offers. Avo valve 
tester, complete with manual, offers. Pye VHF 
500MHz Siggen, offers. Highest offer secures. Tel: 
(0932) 242469 
• Icom dual-band transceiver with voice synth-
esiser, 25W, £295.00. Yaesu 209 hand-held, £150.00. 
Matching automatic base charger, new, £50.00. Tel: 
(0277) 823434 
• SR88, 31, 38, A40, CPRC26, A41, 011, C12, C13, all 
complete stations and in working order, offers. 
Tel: 01-654 2582 
• Icom IC-751 general-coverage Tx/Rx with 
additional FL-33 high-performance AM filter, mint, 
£925.00. Ranger 4800 28MHz Tx, needs attention, 

with hand mic, £25.00. Pentax ME with F1.7 50mm 
lens, £95.00. Hanimex HMG 80-200mm lens, F4.5, 
£25.00. Tandy P2M mic, £15.00. Polasonic auto focus 
500 Polaroid camera with Polartronic 5 flashgun, 
£35.00. Tel: (0704) 840328 
• Howes dc Rx 80, built, boxed and working, plus 
CSL-4 filter kit, unopened, 9in B/W tv with loop 
aerial and car battery lead. AmRad from issue one 
to September 1987, plus 3 easibinders, offers. Roy. 
Tel: (048839) 441 ( Berkshire) 
• Realistic PRO-2004 scanner, £200.00. Realistic 
DX440 receiver, £50.00. Exchange both for a Yaesu 
FRG-7700 receiver. Tel: (0443) 755876 
• Large Solartron signal generator, 50kHz to 
50M Hz, contains eight valves, four gang, etc, could 
be used as a giant VEO, £30.00. Stabilised yariable-
voltage power supply 0-50V at 2 amps, £30.00. 
Valves for callers only: EL34, KT66, EF86, ECC83, 
12E1 - all cheap. Leak 35W power amp (audio) 
£20.00. Tel: 01-657 0716 
• Hildmast NK12 pneumatic telescopic mast with 
side-mounting brackets, £500.00. Tel: (04867) 2011 
• Dressler AR30 active antenna, £60.00. ERA, SSB 
audio filter, £60.00. Racal RA17L, fitted with rare 
seven-digit LED MHz and kHz digital read-out, 
£500.00. Tel: (0306) 712878 
• Packet radio INC. radio port, supports VHF or 
HF packet operation, 300/1200 baud, 12V supply, 
fitted with personal mailbox system, boxed, £85.00. 
Tel: (0283) 37237 
• Heathkit SW717 general-coverage receiver, 
0.55kHz to 30MHz, good condition, will swap for a 
Daiwa Search 9 VHF Rx or similar, must be in good 
condition, or sell for £40.00. Prefer buyer 
inspects/collects or pays postage, possibly swap 
for Colt 444 or computer for RTTY/CW. No 
ZX80/81's. Tel: (0302) 866256 
• Yaesu FRG7700 Rx, vgc, preamp, ATU with 
mods, all three major call books: world, USA and 
UK, £200.00 ono. Tel: (0634) 404096 buyer collects 
• FDK 750X multimode 2m transceiver, 1-20W 
output, £185.00. Tel: (0792) 466383 
• ! corn IC-735 all-mode HF transceiver, 100W. 
Matching ! corn HM12 scan mic, £750.00. Write to: 
Gregg, 2 Park Road, Granborough, Bucks MK18 
3NS 
II Urgently needed, Acoms remote-control servo 
models AS one or AS two to use on an Acoms 
AP535 FM radio-control system. Your price paid for 
a good working unit. Tel: (0723) 584028 
III Various RS232 video terminals from £15.00, all in 
good working order, some new and boxed. Barry. 
Tel: (0908) 618129 buyer collects 
• Yaesu FTd-x401 high-power HF rig, complete 
with SP401 speaker, UD844 base mic, spare valves 
including PA valves, £135.00. Dave. Tel: (0246) 
824061 after 6pm 
• Yaesu FT-290R, perfect condition, little used, 
£280.00. Yaesu FT-708R, good condition, 70cm 
hand-held, fist mic, carry-case and shoulder strap. 
Tandy TRS-80 9 pin dot-matrix printer, good 
condition, £200.00. TRS-80 computer, dual disc 
drives, slight fault, £50.00. FT-708R, £160.00. Martin. 
Tel: (0602) 260234 after 5pm 
• Homebrew 70cm transceiver - Wood and 
Douglas Tx, Pye PF1 Rx, boxed, mic, pip tone, S 
meter, audio processing and selection of RB xtals, 
£50.00. Also CW Howes 40m Tx module, 4W CW 
ready-built £15.00. Tony. Tel: (0642) 671835 
• Telequipment 'scope D53, dual channels, 
complete with probes, instruction manual and 
circuits. Rogers Hi Fi system, FET stereo receiver, 
Ravensbourne amplifier and two large speakers 
WHY? Offers. Tel: (0293) 884204 
• Yaesu MF-1A3B boom mobile mic, SB-10 PTT 
switch box, unused, £25.00. MMB-31 mobile mount 
for FT-290R mkl I, unused, £10.00. Yaesu SP55 
mobile speaker, £10.00. Gutter mount and Ve whip 
(stainless steel) for 2m, £10.00. Carriage extra for 
all items. Tel: (0462) 35248 after 6pm 

• Sony PRO 80, as new, boxed, £250.00 ono. Tel: 01-
228 4835 
• Technics SX-K500 digital electronic keyboard - 
41/2 octaves. Full rhythm section, percussion, 
special Fx, fully polyphonic, built-in sequencer, 
storage memories, key transposer, composer 
functions, all fully editable, memory card facility. 
Midi in/out, complete with stand and foot switch, 
etc, £550.00. Tel: (0224) 743039 anytime 
• Sangen ATS 803A portable all-wave digital 
receiver, scanning, memory bands 150kHz-
29.999MHz, five tuning functions, receives SSB 
and CW, full AM, boxed, as new, £75.00. Tel: (0442) 
216776 
la Panasonic DR49 comm's receiver, covers LW, 
MW, SW, in eight bands, plus FM b/cast, digital 
frequency display with tuning scales, built-in 
ferrite aerials for LW, MW, FM, telescopic aerial 
for SW bands, modes: AM, SSB, CW, works from ac 
mains, 12V dc or batteries, £175.00 ovno, carriage 
extra. Tel: (0657) 3305 
• Eddystone 680X receiver, any offer considered 
or will part exchange for 2m receiver. Tel: (0522) 
752184 
• Swap Apricot portable 256K, 3.5in disc with U3.2 
MS-DOS, discs and programs plus books, graphic 
pull-down displays, very fast, loads of paperwork, 
cost £1,500, will swap for AR2002 radio scanner, 
£325.00. Tel: (0473) 85203 
• Uniden Bearcat 100XL, hand-held scanner, 
complete with ac power supply/charger, carry-
case, antenna, etc, boxed, £150.00. Tel: (0353) 
661323 
la KW Ten-tec solid-state HF station comprising 
Ten-tec Corsair 160-10m, Ten-tec 1200W, Hercules 
444 linear amp with 45V power supply, Ten-tec 229 
ATU 2kW rating and Shure 444D desk microphone. 
All equipment protected by circuit breakers, 
inspect and try out at your leisure, can deliver and 
set up. Also Moseley TA33 Junior 3 ele Tribander 
with Kenpro 60ORC rotator. Tel: (0269) 844061 
• Standard 7900 70cm transceiver, 10MHz cover-
age, 10W, original packing, £125.00. Amstrad 464 
computer, green screen, joystick, games, as new, 
£120.00. 40ft tower (two sections), wall mount, 
£60.00. 20ft tower (one section) £30.00. Tel: (0724) 
846441 
• Amateur tv txcvr, £120.00 ono. Yaesu 780R, 
£325.00. Tandy PRO 2004 scanner, as new, £300.00 
ono. HF amp Yaesu, 2100Z, 1.2kW, £600.00. Yaesu 
'scope and bandscan Y0901P, £375.00. Cordless 
telephone, £60.00. High power amp, valves, HF, 
£80.00 each. CBM 64 software and hardware, 
offers. Dc converter for Yaesu 101, 901, etc, £40.00. 
P/ex WHY? Tel: (0924) 495916 
• Ex-WD radio equipment: telephones ' F' and ' L', 
cable, fuller phones mkV, cables, trays, ATUs, etc. 
Offers. Tel: 01-654 2582 ask for Mike 
II Ham International multimode II citizen's band 
transceiver, convertible to 10m, perfect working 
order, 240 channels, sideband, MID/LOW-
S/AM/FM/clarifier, etc, accept £110.00. Tel: 01-460 
3194 anytime 
• Icom R71E receiver and Datong AD270 aerial, 
£400.00 ono. Tel: 01-226 1278 
• Silent Key sale: loom 745, KW2000B, FT-201, FT-
290R, IC2E, FT-227R, Capco, SPC300, PRO 2004 
scanner, HRO with coils, Codar ATS, 128, HQ1, 
minibeam, various antennas and other items. Tel: 
(0249) 653740 daytime only (not Sundays) 
• Trio R820 Rx, extra bands, £420.00. FL3. £90.00. 
DM10 digimeter, £25.00. Trio SWR/PWR meter, 
PF810, £80.00. NRD525, extra filters, £850.00. 
FRG9600, 950M Hz, £375.00. ARA900, UHF antenna, 
£100.00. BRT400, good condition, dx, £110.00. 
Marconi xtal calibrator, TF1374, £12.00. ARA30 
antenna, £90.00. Pocom 2010 fully expanded, 
£550.00. Tel: (0908) 313507 
• FT-107M HF transceiver, £525.00. ATU HC200, 
£75.00. FT-7B HF transceiver, £245.00. 5-band 
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vertical, £25.00. Write to: John Biggs, 33 Hicks 
Close, Warwick CV34 5ND 
MI TS-930S, SP-930, mic, 500Hz and 270Hz filters, 
very good condition, £1,275. Tel: (04023) 73366 
• VC10 VHF converter for Trio R2000, as new, 
checked by Lowe Electronics, includes manual 
and whip antenna, £110.00. Write to: S Martin, 24 
Collingwood Close, Worle, Weston-super-Mare, 
Avon BS22 9PQ 
• Old books: send sae for list. S G Brown ' F' 
'phones, £5.00. Howes ST sidetone unit, unused, 
£5.00. Write to: Richard Q Marris, 35 Kingswood 
House, Farnham Road, Slough, Berkshire SL2 1DA 
• Receiver JR310 80-10m, 10MHz, ham bands only, 
Ax very sensitive, CW, £50.00. Peter. Tel: (0287) 
34397 buyer collects, 9-5pm ( not Sunday) 
1. Atlas 210X 100W HF mobile, 80-10m, £260.00. Tel: 
(0705) 371183 
• Cobra 148GTUDX mkl I, immaculate, all modes, 
ideal for amateur conversion, £130.00 ono. Tel: 
(0243) 82628 
• Barlow Wadley XCR-30 mk2 portable mains/bat-
tery HF receiver, AM, SSB, 100kHz-30MHz, 
collector's item, £ 150.00. Tel: (0604) 414498 
• VHF air monitor DR600 with six crystal-
controlled channels, manual tune, headphone 
sockets, external aerial and lead, £55.00. Tel: 060-
875 202 
• Kenpro KR250 rotator, as new, will easily turn 
2m beam, offers. 20m six-core control cable, 30m 
Heliax feeder, offers. Two gold-plated ' N' type 
plugs, offers. 12V antenna relay, offers. Heavy-duty 
antenna change over switch, £90.00, or exchange 
for general-coverage receiver, cash adjustment if 
required. FRG- 7, JR310, KW77, Eddystone 888, 
EA12 940C, DX300, offers. Also 144MHz masthead 
preamp, if required. Willing to travel reasonable 
distance. All letters answered, or send your ' phone 
number and I'll ' phone you. Write to: E Parkes, 1 
Silkstone View, Platts Common, Barnsley, South 
Yorkshire 
II Trio TA-2300 portable 2m transceiver, two 
aerials, Ni-Cads, charger, car cigarette lighter 
lead, case, manual, £165.00. Dave. Tel: 01-460 3194 

• Yaesu FRG-7700, 0-30MHz, with Yaesu FRT-7700 
ATU and 2m converter, £300.00. Tel: (0484) 661101 
• Realistic PRO-2021, six months old, mint 
condition, complete with box, manual, bracket and 
discone, £150.00 ono, or will swap for 2m hand-held 
or WHY? Andy. Tel: (0604) 415650 ( evenings) 
II Tandy TAS-80 computer interface, catalogue 
number 26-3029. Offers. Derek G4WLA. Tel: (0626) 
863217 
• Complete SWL station: Yaesu FRG-8800 with 
VHF converter plus NBFM module; Datong FL3 
filter; Yaesu FAT-7700 ATU; Datong active 
antenna; Microwave Modules 2001; RTTY conve-
ter; Technical Software RTTY module for Com-
modore 64, £900.00 ono. All in mint condition. Mike. 
Tel: ( 0256) 476023 evenings ( Basingstoke) 
• ' corn ICR70, 0-30MHz rcvr, £400.00. Tel: (0243) 
885468 
• Scanner, Realistic PRO-31 hand-held, 66-88, 
138-174, 380-512, ham, marine, police, etc. Perfect, 
boxed, one year old, ten channels, £ 105.00. Buyer 
collects or P&P extra. David Burton, 100 Carden 
Hill, Hollingbury, Brighton, Sussex BN1 8DB. Tel: 
(0273) 566178 
• Farnell DM10 dig meter, £25.00. Trio SWR-PWR 
meter mod, PF810, £75.00. Marconi xtal calibrator, 
£12.00. Hantarex TV monitor, 12in, £75.00, Brother 
printer mod M1109, £100.00. Farnell 'scope mod 
DTV 12-14, £80.00. All FB. Exchange for Trio R5000. 
Tel: (0908) 313507 
• Realistic DX-300 comms receiver, 10kHz to 
30MHz, digital frequency display, as new condition 
with manual, and boxed, £130.00 ono. Tel: ( 0708) 
755781 after 5.30pm 
• Marconi TF144/4S signal generator, 10kHz to 
72MHz. Metered calibrated output, 2p.V to 2V, 
inbuilt crystal calibrator, excellent condition, 
£55.00. Prefer buyer collect, or carriage extra. G 
Millington. Tel: (0902) 333971 (Wolverhampton) 
• Yaesu FT- 102 HF transceiver, FG-102 ATU, FTV 
107R 2m transverter, SMC PSU, Hanson SWR 
meter. All excellent order and boxed, £700.00. Tel: 
(0905) 640672 
• 20MHz oscilloscope — Crotech 3031. Little used, 

VGC, but no box or manual, £225.00. I'm looking for 
an HF Rx, Trio 600, 1000 or 2000, and will consider a 
swap. Also a 7700 considered or maybe an 8800. 
Chris. Tel: (0227) 711172 after 5pm 
• Yaesu FT, one HF transceiver, AM, FM, board, 
full coy, no mike, very little use, as new. Present 
cost approx £2,500. Price required £850.00. No 
offers. Tel: ( 0744) 26951 
• FRG-7700M HF comm receiver, 0-30MHz, all 
mode with FRA-7700 active antenna, mint condi-
tion. All for £310.00 ono, or swap for 2m Tx, FT-290 or 
similar. Philips 02935, 150kHz-26MHz, AM, SSB, 
USB and LSB used. Digital frequency readout and 
keyboard frequency entry with nine memories. 
Mint condition, £80.00 ovno. Mark. Tel: 01-571 1609 
▪ Memgr 7700 memory unit for FRG-7700, £67.00. 
FRV-7700-D VHF converter, £50.00. FRT-7700 
antenna tuner, £50.00. Global coupler AT-1000, 
£45.00. Datong broad-band RFA amplifier, £20.00. 
Kenwood HS-6 de luxe headphone, £10.00. Trio 
R1000 communication receiver, factory improved 
model, £225.00. All equipment as new condition. 
Tel: 01-590 9366 (evenings only) 
• Sony ICF-2001D. Boxed, in mint condition, 
£230.00. Realistic PRO-32A. Boxed with Ni-Cads, 
£15.00. Era 80 RTTY CW micro reader, £45.00. Paul. 
Tel: (0604) 413131 after 5.30pm 
• Video monitors, green screen 12in, Honeywell. 
In good order, standard video input, BNC socket. 
Ideal for RTTY and other data signals, £24.00 each 
to callers. Qty four. L W Crabbe, 47 Kempton 
Grove, Fiddlers Green, Cheltenham, Glos GL51 
OJX. Tel: (0242) 514357 
• Kenwood TR-751E, 2m multi-mode. Boxed as 
new, C/W, mobile bracket, voice synth, DCL 
modem, 5/i3in whip gutter mount and 12-ele ZL 
special yagi, £500.00. Buyer collects. John. Tel: 
(0278) 455896 evenings 
• Exchange Realistic PRO-2004 scanner, 25-1300, 
plus Sony PRO 80 receiver for AOR 2002 scanner. 
Both items are as new and in mint condition. Tel: 
(0773) 530703 
II Amstrad CPC 464 computer with colour moni-
tor, over twenty magazines, more than £160.00 

FREE CLASSIFIED AD FORM 
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worth of original games. Full working order, only 
£150.00. Tel: (0959) 74275 after 6pm 
• Microwave Modules xvtr, 10m in, 2m out, 
excellent condition, £85.00. Kenwood mic, MC60 
base mic with built-in preamp, good working 
order, wired for TS-430S, £40.00. Alan G1EBH. Tel: 
(0268) 45573 after 6pm 
▪ Racal 1217 receiver. Solid state, digital readout, 
200kHz to 30MHz. 0.2, 0.5, 1.2, 3 and 8kHz filters 
installed. With manual, £160.00. Racal 117E 
receiver. 200kHz to 30MHz, 0.1, 0.3, 1.2, 3, 6, 12kHz 
filters installed, with manual, £260.00. Both in VGC 
and working order. Tel: 01-570 5603 
• Black Jaguar Mk11 scanner. Immaculate condi-
tion, six months old, complete with Ni-Cads 
charger, £150.00 ono. Keith Mullis, 28 Mount 
Crescent, Tupsley, Hereford HR1 1N0. Tel: (0432) 
273216 
II Old wireless and electronics books. SAE for list. 
R Marris, 35 Kingswood House, Farnham Road, 
Slough, Berks SL2 1DA 

WANTED 

MI Collector wishes to buy pre-1940 QSL cards 
(postally used), also any postcards related to 
radio, wireless or Nipper-HMV (no comics). Tom 
Valentine, 38 Grampian View, Montrose, Angus 
DD10 9SX. Tel: (0674) 76503 
MI Trio TS830S and ATU. Tel: (0243) 865468 after 
8pm 
MI Two chrome strips for sides of RA17 front panel. 
Tel: (0908) 313507 
II 2m element for Bird wattmeter, 50 or 100W 
rating. Tom Valentine, 38 Grampian View, Mon-
trose, Angus DD10 9SX. Tel: (0674) 76503 
MI Totsuko TR2100N1 with all extras. Good price 
paid. Gillies, 1 Hawkshead Close, Bradford, West 
Yorkshire BD5 0TH. Tel: (0274) 390237 
Ill FRG-9600, 100kHz to 950M Hz, or 60M Hz to 
950MHz. Cash waiting. SP Martin, 24 Col I ingwood 
Close, Worle, Weston-super-Mare, Avon 

II Matching loudspeaker for FRDX400 Rx and 
matching loudspeaker for JR310 Trio Rx. Also 
conical porcelain stand-off-type insulators. Your 
price plus carriage paid. Tel: (0287) 34397 9.00-
5.00pm. Ask for Peter 
• IRCs and Datong Morse Tutor 070. Good prices 
paid. A Blackburn, 2 Blackthorn Road, Stratford-
upon-Avon, Warks CV37 610. Tel: (0789) 296342 
• Circuit or service sheet for Eagle Products 
communication receiver, model RX6ON. R J 
Crome, 26 Duchy Avenue, Preston, Paignton, 
South Devon TQ3 1ER 
• A reasonably priced terminal unit to try RTTY, 
and any info on Joystick VFA antenna. Alan 
G1EBH. Tel: (0268) 45573 after 6pm 
• Codar ac power unit 250/S as used with AT5 Tx. 
Details and price to R Marris, 35 Kingswood House, 
Farnham Road, Slough, Berks SL2 1DA 
• Bird thru-line wattmeter inserts, VHF- 1W. 10W, 
50W (25/60MHz) HF - 10W, 50W (2/30MHz). WHY? 
Mike. Tel: 01-654 2582 
• Airmec C864 receiver. Also vox unit for FT-75. 
Tel: (0861) 524267 
II Power-supply urgently wanted for army wire-
less set, C12, 12V or 24V, faulty units considered, 
sensible price paid. Write to: I Stevenson, 2A Fife 
Crescent, Bothwell, Glasgow G71 8DG 
MI Carrier No 4, aerial tuning No 2A, switchboard 
charging No C5, cases operating remote receiver, 
spare valve and parts, for W/S No 52 Canadian, or 
any other items. Also PSU No 15 for R206 receiver. 
Also W/S No 12 and remote control unit ' C' which 
links W/S No 12 to R107 receiver. Tel: (0488) 71325 
• Manual urgently required for FT-101E, also 
hand mic. Tel: (0603) 413129 after 6pm 
• Trio 9R-590 manual or photocopy, your price 
paid. Write to: Ron Shaw, 37 Lawns Wood, 
Malinslee, Telford, Shropshire TF3 2HS 
• Trio TR9300 or lcom 551 6m transceiver, quote 
price, etc. Tel: (0752) 709956 
• Linear amplifier required. Model CP163X2, 

27MHz, or SL250DX. Both required to work with 
Cobra 148 G7LDX, from 26-065MHz upwards, must 
be in very good condition. Will pay good price for 
good equipment. Tel: (0228) 23408 
111 Yaesu FT-2, working order. Tel: 01-300 1649 
• High-band FM only, Pye Westminsters, Euro-
pas, working or not. Other types of high-band FM 
PMR equipment considered, cash waiting, will 
collect. Tel: 01-501 2807 evenings only 
• 934MHz preamp, must be in mint condition, fair 
price paid. Also Ham International Jumbo and 
Ham International Hercules. Write to: Martin 
Williams, 8 Gaiach Terrace, Trelewis, Mid-Glamor-
gan, South Wales. Tel: (0443) 411954 anytime 
II HF rig: FT-757, FT-747, FT-767 or similar. Also 
early HF Tx/Rx KW2000, FT-200, FT-101B, FT-101E, 
Swan 100, 350 or similar, faulty unit preferred. 2m 
hand-helds: Alinco, Trio, Yaesu, etc. Tel: (0843) 
294446 
• SWR/PWR meter, must work 1.8 to 30MHz, 20W 
to 200W PWR, must be no more than £45.00. Write 
to: Mr Leighton, 33 Nant Gwyn, Trelewis, Wales 
• German WW2 ex-service equipment, parts, 
WHY? WS No 1, WS No 11, WS 18, will swap Collins 
51JY and Siemens for receivers WS 19, WS 58, WS 
38. Tel: 010-752 801875, will collect 
• HRO bits and pieces, speaker, PSU, would 
consider unmodified non-worker. Also circuit 
diagram for Coder 70A and preselector PR30. Tel: 
(0293) 884204 
II Datong ASP automatic RF speech processor. 
Tel: (0224) 743039 anytime 
• Hallicrafter's SX24 Rx or similar. Also ay() 8 and 
avo valve tester. Will consider exchanging 
Marconi CR150 Rx, complete with separate PSU 
and workshop manual. Instruction book or 
workshop manual needed for a Taylor valve tester 
- type 45A. Tel: (0526) 20520 anytime 
• Yaesu sold-state HF linear amplifier. FL-110 or 
equivalent, must be suitable to use with Yaesu FT-
7 as driver. Tel: (0328) 710345 

Britain's leading 
four-wheel-drive 
action magazine 

Each month 4x4 brings you: 

• Four-wheel-drive news 

• Green laning updates 

ID Off-road adventure 

• The American scene 

• Vehicle and equipment tests 

• Technical articles 

• The best writers on the 

off-road scene 

When you're in the muck, and really stuck 

It's the only one you need in your truck! 

More fun than your average off-road magazine 

On sale at newsagents 2nd Thursday in every month 

GET DIRTY WITH 
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24v ni-cad battery contains twenty XD type 
cells, used condition, some cells may be 
faulty £12.00 
Spring tension gauges, set of 3.0-4 ounce, 0-16 
ounce, 0-6Ib £8.00 
Ex Vulcan bomber hitch and roll assembly, 
contains gears, shafts, bearings etc £15.00 
Range and bearing marker unit, contains 
bevel gears, servos, shafts etc £15.00 
Ex Government Geiger counter with 3 probes 
x-ray, alpha, beta £45.00 
MUIRHEAD Fax reciever type K401 £45.00 
Transmitter type K400 £45.00 
Other types In stock 
Type R210 receiver 2-15 MHz, complete with 
plug and headphones £55.00 
ITT UHF TX-RX base station £40.00 
ITT 149 MHz VHF transmitter £40.00 
Collins R390A receiver, poor condition 

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

Prices include postage and packing 

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

TELEPHONE: 0532 496048 

IAN FISHER COMMUNICATIONS 
OF STANHOPE 

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

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

Including U.K. and CEPT walkie talkies. 

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

Stockists of the new UNIDEN 28/30 Multimode Transmitter 
reciever 

AIRBAND RADIO 
Superb new SKIPTECH 9,000 airband and RMR band receivers 
01850 
Very latest sonic 4=8342 multiband radio receiver airband + PMR 
from 54MHz to 176MHz two aerials £21.00 
Very latest SONIC 8342 Multi Band Radio receiver AIRBAND & 
PMR from 54MHz to 176MHz with two aerials f21.00 
All available via mail order. Retail/Wholesale 

OPEN: MON-SAT 10.30am-6.00pm SUN 2.30 - 4.30 
RING FOR DETAILS (0388) 528464 

MRZ MICROWAVE 
MOBILE ANTENNA 

KOM-BUSINESS/AMATEUFU MARINE/AIR 

UK AND EXPORT 

MRZ COMMUNICATIONS LTD 
NEWCASTLE UNDER LYME 

o 
ICOM 

Ta: (0782) 619658 
7 DAY SERVICE 

WHOLESALE 
DISTRIBUTORS 
OF CB 
WE DELIVER NATIONWIDE 
Pama House, 433 Wilmslow Road, Manchester M20 9AF 

ETESON ELECTRONICS 
158 Lower Green, 

Poulton-le-Fylde, Blackpool 

Tel: (0253) 885107 

Open 9 30am - 12 30. 1 30 - 030 Closed Wed & Sun 
Electronic Component Specialists 

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

UWE) MINGTME' EQUEP'NEhir? 
I buy, sell and exchange 

For the deal you've been looking for, phone Dave, G4TNY, 
anytime on Homchurch (0708) 862841 or (0836) 201530 

9am-7pm Mon-Sal or send SAE 
Personal callers by appointment please 

G4TNY Amateur Radio, Unit 14 
Thurrock Commercial Centre, Juliet Way, South 

Ockenclon, Essex, RM15 4W) 

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

RATES 
per single column centimetre: 
1 insertion £7.00, 3 — £6.60, 6 — £6.30, 12 — £5.60. 

Iiimmummummummummommummummaimommummum 

AMATEUR RADIO SMALL AD ORDER FORM 

1 TO: Amateur Radio Sovereign House 
Brentwood • Essex CM14 4SE England (0277) 219876 

columns 

 E 6 issues D 12 issues  • 

PLEASE RESERVE centimetres by  

FOR A PERIOD OF 1 issue E 3 issues 

11 COPY enclosed E to follow E 

PAYMENT ENCLOSED: (Add 153wArt.... 1 £ 

I CHARGE TO MY ACCOUNT 

COMPANY  

E 

  Cheques should be made payable to 
Amateur Radio. Overseas payments 111 
by International Money Order and 
Credit Card 

CREDIT CARD EXPIRY DATE 

ADDRESS   

SIGNATURE TELEPHONE  

iiimummuimmaimmummummuniemmummousui 

I 

I I 
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NAVICO 

Scanners and some amateur accessories 
delivered to your shop. Contact for a price list 

Parma House, 433 Wilmslow Road, 
Manchester M20 9AF 

only 3 minutes from the M56 

AN7178 £295. 8*54067220, HAI377 f2 20. HA1392 f2 50, HA1394 C2 95. 
HAI397 £2 75.HAI396 C2 75, HA13001 £2 95, LA4460£1 80, LA4461 CI 80, 
LA4507 £4 25. LC7137 CI 50. M51517 £2 80. MB3705 CI 80. M133712 I 50. 
M93722 f3 50. 6463730 £2.50, MB3731 50. 010461 C7 50, ST0463 Of 40, 
TA7205AP £ 1 00. TA7222AP CI 30. TA7240 £295, TA7241 £2 95. TA7270 
£2.75, TA7271 £2 75. TA7274 C2 95,TA7210 C3 50, TA7281 C2 95. TA7282 
£2 95, TA7283 C2 95. TA 7288 C2 95. TA7611 C3.20. UPC575 CI CIO, UPC1156 
7295, UPC1181 fIlO, UPCI182 £ 1 UPCI 155 £2 50. uPcilee s.2 75. 
UPC1230 7250. UPC1263 122 50, UP1277 £2 75, UPCI278 17.2 75. UPC1385 
7260. UPC1394 f1 95, 
ADO 600 POST AND PACKING ANO THEN ADD 15% VAT TO TOTAL 

T POIVULL S PADOINOTOlg «MN LONDON Wi ILO 
OPEN MON41111 10AILDPNI, SAT 9AM.1 2 NOON. 

TELEPNONIL 01 723 9240 
ACCEININNIA. TILIPNONIZ ORDNINI ACCIIPTID OM C0.00 

G4ZPY PADDLE KEYS 
Britain's leading manufacturer of HAND-
BUILT brass and nickel plated Morse keys. 

Keys of quality at competitive prices. Send 
a 41/4"x61/4 " SAE for our " NEW" COLOUR 

illustrated brochure to: 

41 Mill Dam Lane, Burscough 
Ormskirk, Lance L40 7TG 

Tel: 0704 894299 

VHF/Hf ACTION MONITOR 

SPECIAL 
AMATEUR VERSION 

*HI-POWER, HAND-COMPACT MULTI-
RANGE MONITOR FOR LO/MID/H1 
BAND DETECTION. 10-11 METERS am/fm 

*HEAR; HAM'S, AIRCRAFT. PUBLIC 
UTILITIES. MARINE. LOCAL PMR AND 
MORE, ALL 53-180MHz SIGNALS 
500CH HI 26-31 Mc (TREMENDOUS DX 

*POTENTIAL) INTEGRAL SQUELCH 
VFO HELICAL RUBBER ANTENNA 6v 
DC ICON SERIES. HI-GRADE. 
INCREDIBLE OFFER 8 C32.50 INC P&P. 
CWO/COD 

Direct from:-
TAYLOR RADIO (Debt AR9 

8 frnmerson St. 
Crook. Co Ourhorn DUS 850.06 

YAESU 
o 
icOm 

Alan Hooker 
Electonics 

42 Nethernall Road, Doncaster Tel: 0302 325690 
Open Mon-Sat 10-5pm Closed Thursdays 

QUARTZ CRYSTALS and FILTERS 
Large numbers of standard frequencies in stock for 
amateur, CB, professional and industrial applications. 
Stock crystals £5.00 each ( inc VAT and UK post). Any 
frequency or type made-to-order from £8.50. Phone 
or SAE for lists. 

GOLLEDGE ELECTRONICS 
Merriott, Somerset TA16 SNS 

Tel: (0460) 73718 

JAYCEE ELECTRONICS LTD 
Sell) 20 Woodside Way, Glenrothes 

Fite KY7 5DF 
Tel: 0592 756962 (Day or Night) 

Open: Tues-Fri 9-5: Sat 9-4: Sunday by appointment 
Good range Kenwood & Yam etc, plus 

Quality Secondhand Equipment 

JAPANESE Ic's (PART OF OUR RANGE) 

t Amateur 
cr, 
° CquiP`' 

Aerials & Lashing Equipment 

T.A.R. © ata Oegm@ 
FOR FREE COPY 

JUST SEND SAE 91/2 x61/2  

TAR COMMUNICATIONS 
King William Street, Stourbridge, 

W. Midlands DY8 4EY 

e 0384 390944 

SOUTH WALES 
ELECTROMART 
Equipment, Components, Howes 
Kits, Eldy Kits, A.R. Gear & much 

more. 
Taillwyd Road (off Main Road) 

Neath Abbey, Neath 
Tel: (0639) 644111 

MIUTARY SURPLUS EQUIPMENT MANUAL 

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

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

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

State Make/Model/Type with order. 

MAURITRON ELECTRONICS LIMITED (AR) 
8 Cherry Tree Road, Chinnor 

Oxfordshire OX9 4QY 
Tel: (0844) 51694 

THE SCIENTIFIC WIRE COMPANY 
811 Forest Road, London E17. Telephone 01.331 1588 

ENAMELLED COPPER WIRE 
SWG lib Bon 4oz 20: 
8 to 34 163 2.09 its 0.88 

35 to 39 3.82 2.31 1.27 0.93 
40 to 43 6.00 3.20 2.25 1.61 

44 to 47 8.67 5.80 3.49 2.75 

48 7596 9.58 6.38 3.69 
SILVER PLATED COPPER WIRE 

14 to 30 9.09 520 2.93 197 

TINNED COPPER WIRE 
14 10 30 3.97 2.41 1 39 0.94 

Fluxcore 

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

Dealer enquiries welcome. 

NATIONWIDE DELIVERY 
DEALERS contact us today for very fast, 
Friendly Service, Competitive Prices, Widest 

Range & Latest CB Products 

Order Line: 0800 262963 
Tel: 061445-8918 061434-5701 

Fax: 061-4454978 Tlx: 666762 PAMACO G 

*PSSS.... 
ALL THE SUPER 
BARGAINS 
ARE ON THE 
INSIDE FRONT 
COVER 

Selectronic 
Radio communications and scan-

ning receiver specialist 

203 High Street 
Canvey Island, Essex, 
Tel: 0268 691481 

(Open Mon-Sat 9-5.30)' 

Amateur radio equipment also in stock 

ACS SYSTEMS 
AMATEUR RADIO: COMPUTERS: SOFTWARE 

PC-PAKRATT IBM-PC Software for the 00232 £19 95 
PO-FAX IBM-PC FAX Software for 00232 £19 95 
COMM-PAKRATT Commodore 64/128 Software tor PK232 £59 95 
COMM-FAX Commodore 64/128 Software for PK232 £59 95 
COMM-FAX/CT As above but cartridge. manual only . £39 
PK-232/BBC BBC Software for the PK232 C26 95 
PK-88/CBM Commodore 64 Software for the PK-88 . £59 95 
P0-88/BBC BBC Software for the PK-88 126.95 

7 Mode Intelligent INC. inc manual cables 
727995 

PK88 Budget Packet Radio TNC (new ROM avail) 
£I0995 

FAX OPTION Older PK232 Upgrades, manual cable ROM 
f4995 

TNTERM Advanced Software for the BBC . £49 95 
'AMIGA-FAX To/Rn Facsimile System (now cased unit). £ 109 95 
AMIGA-SSW To/Rn SSTV System for Commodore Amiga 

. f 109 95 
'AMIGA FAX/SSTV Software on disc only (no interface) .... .. £59 95 

SHF Weather Satellite Receiver . ...... £399 95 :TwMERT--31 
Micro Weather Station with anemometer £129 95 

"PCW IBM PC or compatable Weather Station ... C269 95 
'PCWGRAPH Extended Software for PCW above f.59.95 
'ROM1989 New Update ROM for PK232 (CW dent etc) . £ 17 
.5C 100 15°13 2 120CPS 80 Col Printer. no NLQ. . £11494 
SC£ 80CPS 80 Col Printer with NLO C17 
'STAR LCIO 80Col Multi- Font NLO 144 CPS ... . £ 

22.5494 

STAR LC24-10 24 pin low cost Multi-Font .. ...... . . £399 
AMIGA A500 1 men drive free Modulator . Sttwr.. .£399 
Atan ST Computers (STM still available «i £269 00) 1 meg STFM £299 
1-IF125 General Coverage HF Receiver (ask for spec sheet). .. .. £375 
'Spectrum + 2 and • 3 PK232 Software and cables f 14 95 
Use your Opus Discovery Drive with the Spectrum (ROM). £12 
'Spectrum + 2. + 36-way IDC to midi-cable £9 95 
'Spectrum . 2, . 36-way IDC to 25-way D plug RS232 cable . . . £995 
'PK232/PK88 Software for Spectrum 0035 Opus chsk .... £4 
'PK232/PK88 Software for Spectrum cassette . £2 
"Astra Satellite Television Pack has landed- 20 channels fully 
programmable, Remote control Satellite finder MAC Comp auto 
polarity. Pretuned for Astra: 60cm Dish, only C299 

Printer cables £8.95 post free 
Turbo Cordless Iron heats in lOsec Charger/Car Lead Included. only 
£2195 free del PoStage Software C2 50 Printers £9 Termonals £4 

• • new products 

All enquiries enuN include a large SAE or 2 IRCs or 75p in stamps 

ACS Systems 
19 Clthaut Terrace, Mountain Ash 

NM Glamorgan, South Wales CF45 3ND 
Tel: (0443) 476040 

Cheques payable to ACS Systems 
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DIO ADVERTISING RATES & INFORMATION 

DISPLAY AD RATES series rates for consecutive inse tions 

depth nun it width men ad Wet* . 1 Issue 3 lames 6 Issues 12 balm 

61 x 90 1/8 page £66.00 £62.00 £59.00 £53.00 
128 x 90 or 61 x 186 1/4 page £115.00 £110.00 £105.00 £92.00 
128 x 186 or 263 x 90 ile page £225.00 £210.00 £20060 £180.00 
263 x 186 1 page £430.00 £405.00 £385.00 £345.10 
263 x394 double page £830.00 £78060 £740.00 £660.00 

colour rates 

COLOUR AD RATES exclude cost 
of separations 

series rates for consecutive inse lions 

depth men a width awn ad apace 1 Issue 3 Issues 6 Issues 12 Issues 

128 x 186 or 263 x 90 1,2 page 005.00 £290.00 £275.00 £245.00 
263 x 186 1 page £590 00 £550.00 £530.00 £470.00 
263 x 394 double page £1,130.00 £1,070.00 £1,010.00 £900.00 

SPECIAL POSITIONS 
Covers 
Bleed 
Facing Matter 

Outside back cover 20,5 extra, inside covers 10% extra 
10% extra [ Bleed area -- 307 x 2201 
15% extra 

DEADLINES •Dates affected by public holidays 

May89 29 Mar 89 30 Mar 89 5Apr89 7Apr 89  
June89 26 Apr 89 27 Apr 89 3May89 5 May 89 

July89 31May86 1 Jun 89 7Jun 89 9Jun 89  

Aug 89 28 Jun89 .29Jun 89 5Jul 89 7Jul 89 

27Apr 89  

 25 May89  

29 Jun 89  

 27Jul 89  

CONDITIONS 'I INFORMATION 
896118 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 consecutive issues to qualify for series rates 

Previous copy will automatically be repeated if no 
further copy is received. 

A hold ad> is acceptable for maintaining your 
series rate contract This will automatically be 
Inserted if no further copy is received 

Display Ad and Small Ad series rate 
contracts are not interchangeable. 

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 

MAW« 
Above rates exclude VAT 
All single insertion ads are accepted on a pre-
payment basis only, unless an account is held 
Accountswill Deepened for series rate advertisers 
subject to satisfactory credit references 
Accounts are strictly net and must be settled by the 
publication date. 
Overseas payments by International Money Order 
or credit card 

FOR FURTHER INFORMATION CONTACT 
Amateur Radio Sovereign House, Brentwood. Essex CM14 4SE 
(02771 219876 

Commission to approved advertising agencies is 
10% • 

CONDITIONS 
10% discount il advertising in both Amateur Radio 
and Radio & Electronics World. 
A voucher copy will be sent to Display and Colour 
advertisers only. 
Ads accepted subject to our standard conditions. 
available on request. 

ADVERTISERS INDEX 
J Bull  51 Kensen 36 

P M Components 4,5 Lake Electronics 24 

Display Electronics 52 

Enterprise Radio 
Applications 16 

GCHQ 19 

Harrison Electronics 23 

ICOM 26,27 

Johnsons Shortwave 11 

Radio & Tele Corresponse 
Sch 23 
Brian J Reed 19 

Spectrum Communications 
31 

Technical Software 36 
Telecoms 36 

Waters & Stanton 8 
R Withers 2 

so please mention AMATEUR RADIO when replying to any advertisement APRIL 1989 



No. 1 LIST BAKERS DOZEN PACKS 
All packs are El each, 4 you order 12 then you are 
entitled to another free. Please state weich one yo4 
want. Not. the figure on the extreme left of the pack 
ref number and the nen ligure is the quantity of erns 
in the pack, finally e short deicnption 

802 5 13A spurs provide a fused outlet to a rues main 
where devices such as a clock must not be 
switched off. 

E107 4 In flex switches with neon °Weft lights, saves 
leaving things switched on. 

13139 2 6V IA mains transformers upright mounting wile 
fixed clamps. 

8011 1 61/2 in speaker cabinet ideal for extensions. takes 
our speaker. Ref 1313137. 

13013 12 30 watt reed switches, it's surprising what you can 
make with these burglar alarms, secret sweches, 
relay, etc. etc. 

13022 2 25 watt loudspeaker two unit crossovers. 
8029 1 BOAC. stereo unit i* wonderful value. 
8030 2 Niced constant current chargers adapt to charge 

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

membrane stretches and operates a microssech. 
8042 5 I3A rocker switch three tags so on/off, or change 

over with centre off. 
8045 1 24br time switch, ex- Electricity Board, automat-

Path/ adjust for lengthening and shortening day 
onginal coal f40 each. 

8049 10 Neon valves, with series resistor, these make good 
night lights 

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

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

8067 1 Suck or blow operated pressure switch, or it can 

be operated by any low pressure variation such as 
seater level in water tanks. 

8091 1 Mains operated motors with gear»n. Fine seised 
16 rpm, 2 watt rateo. 

FIDIII3A 1 6V 75OrnA power supply, nicely cased we mains 
input and 6V output leads 

80120 2 Stripper boards, each contains e 400V 2A bridge 
rectifier and 14 other diodes and rectifier* es well 
as dorens of condensers, elc. 

EI0 122 lOrn TWO screened flex with white pre cover. 
130128 10 Very fee drills for pcb boards etc. Normal cost 

about 80p each 
130132 2 Plastic boxes spree 3in cube with square hole 

through top to ideal tor interrupted beam switch 
130134 10 Motors lor model aeroplanes. spin to start 30 needs 

no swrich. 
80139 8 Microphone inserts- magnetic 400 ohm also act 

as speakers. 
1130148 4 Reed relay kits, you gel 16 reed switches and 4 coil 

sets with notes on making do relays and otter 
gadgets. 

80149 6 Safety cover for 13A sockets- prevent those inqui-
sitive little fingers getting nasty shocke. 

80180 6 Neon indicators in panel mounbng holders with 
lens. 

80193 6 5 amp 3 pin hush mounting sockets make e low 
cost disco panel. 

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

130199 1 Mains solenoid, very powerful, has tin pull or could 
push if modeled. 

80221 II Keyboard switches- made for computers but have 
many other applications. 

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

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

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

B0242 2 lin x 4in speakers, 4 ohm made from Rediomobile 
so vary good quality. 

00252 1 Pam:eerie controls output of boiling ring hum sim 
mer up boil. 

60259 50 Leads with pueh-on "ion lags a must tor hook-
ups - mains connections etc 

00263 2 Oblong pulh switches for bel or chimes, these can 
mains up to 5 amps 30 Could be foot switch if fitted 
into pares*. 

1307538 1 Mini 1 wen amp for record player. Will also change 
screed of record player motor 

80283 3 Mild steel ooxes approx 3in x 3m I( 1,r, deep stan-
dard electrical. 

80293 50 Mixed silicon diodes. 
BD305 1 Tubular dynamic mic with optional table rest. 

VERY POWERFUL 12 VOLT MOTORS- 1/2 rd HORSEPOWER. 

Made to drive the Sinclair C5 electric car but adaptable to 
power a go-kart, a mower, a rail car, model railway, etc. 

Brand new. Price C15.00 Mug £2.00 postage. Our ref 15P8. 

WHITE CMUNG SH/1104 5 amp 2 way surface mounting with cord and 
lassie . Made by the famous Crabtree Company. Price £1 mice Osr ref 
80528. 

13,4 sesyrcH SOCKETS Top quality merle by Crabtree. fined in metal 
boa with cutouts 60 ideal for gene. workshop. cellar. etc. Price £2 
each Our rel 2P37 

POWERFUL IONISER 
Generates approx. 10 limes mom IONS thin the ET arid similar 
circuits. WiN refresh your home. office. work room etc. Mina you 
tee better and work harder- a complete mime operated kit. case 
include. E12.50+ a P&P. Der rel 12P5,1 

ULTRA SONIC INTRUDER ALARM. Small, nicely cased, will de.-w 
eovement in a room up to Ilmo 10m. log erbOU4 oonstruction makes n 
independent 0114 mains; cannot be switched off, even with its onef 
switch, until you know the secret has delayed action enabilitg you to 
switch it on and leave the room; it fraseo inbuilt pisto soui,der which is 
very penetrating and high pitched and would frighten away most 
intruders. Has internal switching and could be coupled tc an outdoor 
&arm if requeed 
It is the basis of a wen, efficient burglar alarm, or het other uses For 
McNees: you cosid disconnect the Internal 'ponder ano using the 
internal switches you would snow when somebody elves without 
that person being aware that you know Similarly, the unit could be 
used to operate other equipment ultrasonically. C a brand new, 
guaranteed OK, complete but less battery PP3 alkaline typed. Price is 
120 plus £ 3 insured delivery. Our ref 20P' 1 
1100ECIBEL HORN. For use with the ultra sonicirtruder detector . Ideal 
for external pOsitiOning tO attract the enenticn 0a neghbOvre mould 
you have an intruder. This unit has its own mounting bracket and 
comes comedies with good length of lead. Price £7. Our ref 7P9. e'er 
dentalhb thiscould alio be used es a rouospeaker. 
THREE CPJAERAS All by famous mixer s, Kodak. etc. One disc and two 
different inetent cameras. All in first class condition, believe tc be In 
perfect working order but sold as untested Session have them for [ 10 
the three, including VAT. whine must be a bargain - d only for the 
lenses. east gear, Mt Our ref ' OP58. 

ATARI COXE COMPUTER Al 641( 
thls lu most powerful ano seea-
ble tor hare arid testiness 
Brand new, complete with POU. 
TV lead, owner's manual aresix 
germs. Can se yours for only 
C45 plus £3 insured delivery. 

DATA RECORDOW ACORN for Acorn Electron. etc, reference number 
ALF03, with ref lead, manual and PSU. Brand new. Price fleets's Cl 50 
post Order ref 10P44. 
ATARI XC12 for all their home computers. With leads and handboot. 
grand new. Price f15 plus E2 post. Order ref 15P20. 
JOYSTICK FOR ATARI ORCOMMDCREfer all Mari and Commodore 
64 end Vic20 . New. Price C5 Order Mt 5P128. 

EXTRA SPECIAL OFFER We will supply the Atari 55XE, data recorder 
XC12, Sosstick and six games for £57.50 plus E4 insured delivery. 
SUB-MIN 104113LE SWITCH Body sire lawn u born o 7mm SOOT with 
chrome dolly fixing nuts. 4 for El Order Rit 60644. 

SOUND TO UGHT UNIT Complete kit ol parts tor a three channel 
sound to light unit controlling over 200e wars of lighting. Use this at 
home if you wish sentis plenty rug gad enough for wort. Theunit 
is housed in an amactere two-tonemetal case and hesconlroesforeech 
channel, and a master oneff. The audio input and output are by Vein. 
sockets and three panel mounting fuse holders provide myristor pro-
teion A four pin plug and socket 'Meditate ease ol coenecting keg.. 
Special Pit» is ( 14.95 in kit form. 
WALIMAN TYPE PERSONAL STEREO CASSETTE PLAYERS. These 
are not second hand but are slightly reject and may need some atten-
tion. All are complete with stereo headphones ano are ter mous makes. 
Sanyo, Panasonic, Sony. etc . Stereo cassette type, no moire ( 5 each. 
Our ref 5P132. 
IIPECUIL OFFER is ten of the consorte only version our ref 5P131. loi 
fed. This offer is our ref 40P3 
RESSIIMMEABLE RICAN TE SIZE 
These are tagged for easy joining together hut fags, being spot 
welded, are any to remove. Virtually unused, lasted and guerameed 
f: lee ref n'141 or 6 wired together tor £10.00 ref Kell. 

LASER TUBE 
Made by Philips Electrical new and unused Thu is helium. 
neon and has a typical power rating oft.6mW. Il emits rim-
dom polarised light and is completely safe provided you do 
not look directly into the beam when eye damage could 
result DON'T MISS THIS SPECIAL BARGAIN! Price £29.95 
plus f.:3 insured &Were. 

POWER SUPPLY FOR PMLIPS LASER aseirable In reform. 
Price C15 pus £2 postage 

PANSY AXIAL FAII-INUIRRACIURERS REF NO. TYPIINON. 
The it mains operated . 15 watt rung andina metal trame well meta 

blades so OK in high temperatures . Body sae approx. We Illeir0 
1Wrhick . CVO each, plus £ 100 . postage Our net 6P4. 
VERY POWERFUL MAGNETS Alehouelr only less than l' long and no 
much thicker than a pencil done ere very difficult to pull apart Could 
be used to operate embedded read wretches. 01C. Price 5011 each.11ar 

E1.00 Ref 60642 ORGAN MASTER is a three octave 
musical keyboard It is beautifulhy 
made, has gold dated contacts end is 
complete with ribbon cade and edge 
connector. Bred new, only £12 plus 
f3 postage. Omer ref 12P5. 

MUSIC FROM YOUfl SPECTRUM ln We offer the Organ Master three 
octave keyboard, complete with eads and the interlace which seeps 
into your 128 YOU can then compose. Play record, store. etc. Your 
own music. Price £ 19 plus £3 specie packing urbi poste>. Ora« ref. 
1SP1 

2111A DONNE POLE RELAY IMITH 12V COIL complete with miens' 
brackets made by ore Japanese Cations Company . Prise a each. Der 
Ref 2P173A, 

HAND-HELD VIDEO LAMP. Mains operated and wit e^able yrs., to take 
orolesssonal standard videos . Mace by the Mines Fieguson Coro 
Piny. this uses a 100> halogen larep ei a lan cooled, hand-held ard 
hand-switched metal flouting. Cornet complete with option& barn-
door assembly and camera bar. Obviously imendeo to neei am Oyer 
f50, we otter Mere at ex each plus £3 insured deivery Our rot 30p3 
AN ALIADIN'S CAVE We have opened another shop ir Hove, the 
address s number 12 Boundary ROW WheCh is terrier, Hove and 
Portalada fairly desato the seafront When you want to see before you 
buy and when you want to become around the special bargains eve ta. 
hie, this is where you should make for MIN Portland Road shop ' it 
future will be eat mail order. You can of course collect irdn Portland 
Road but you should bring in an order complete with ieference num. 
bers so Om the DOM Can intend tO it (seedy. 

J & N BULL ELECTRICAL 
Dept AR, 250 PORTIAND ROAD, HOVE 

EIRMT011, SUSSEX BM 5QT 
MAR OMER TEMRS: Cash PO or cheese with order Orders under 
C10 add f I 50 serene charge Monthly account orders accepted rom 
schools end public companies Access evi B.'card orders accepted. 
angle» 1112731 TNIM w 203511 

POPULAR ITEMS 
Safe/ el the Many items described iR eer current list 

which you will receive if pus request it 

DOUBLE MICRODRIVES. We are Reeser° advise yo that the Double 
Micro:hives which we were offering at oboe thin time last year as 
being suitable for Me ' OL', 'GPO' and several other computers are 
again evenstie. same price 88 before namely £5. Our ref 5P13 

SOFTWARE FCA REMAKING. .bunt arrived Large (tummy of mainly 
earned. All are on normal tape spool in caseette holders and should be 
suitable for wiping out and re-making into games or programmes of 
your own decign. -We offer S deferent for f 2 or ' 00 assorted for C20. 
Important note: We cannot say which titles you will get nor accept 
Orders for a pacified les Of '10 TOM. indifferent'. etc., Roomy order if 
et can lake there as they come. Order ref 5 for C2 is 2P724. 100 
assorted is 20P 0 

VERY USEFUL MAGNETS. Flee, about lin long, fin wide and ' join 
thick These are poiarised on their feces white, minen them ideal to 
operate reed switches es doors and windows or to hold papers or 
leoele, etc., to metal cabinets, or even to keep cupeard doom firmly 
ciseed. Ven Pos./end Por 11.00r •ef B02741a1. 

144111011111IM mass for ICL uses Philips black and while tube . Brand 
new and complete but encased. £ 1600 . plus ROO post 

ACOM COMMITER DATA RECOMER REF Alf03 Made for tOma Elec-
tron or BBC computers bet tunable for mom others. Complete with 
mews adaptor, leads and handbook . f 10 OD . Ref 10P4a 

MU POWER! Cel be yours yOU use our solar cells slordily made 
modules with new system bubble rragnifiers ro concentrate the light 
and so eliminate the need tor » clue sunshine -- they work just as well 
as bright light. Voltage input is . 45 you Min in nenes no gel detired 
voltage - and in email' for more amps Nodule A gives 100mA, Price 
£1, Our ref 00631 . Module C gives 40OrnA, Price £2, Our rel 2P104 
Module D gives 7132nA, Price £3, Our ref . 3P42 

SOLAR POWERED NI-CAS CNARGER 4 Ni-Cad batteries AA IHP71 
charged in epht hours or two in only 4 hours. It is a comp ele, boxed 
ready no use unit. Price £1. Die rat, 6P3 

SWITCH AC LOADS WMI YOUR COMPUTER This a easy end reliable 
if you use our solid state rely This has no moving parts, has high 
Input resistance and acts as a none berner and provides 4eW isolation 
between logic 'amulets . The turn-on renege is not critical, anything 
between 3 and XIV, eternal resistance is about le onm. AC loads up to 
IDA can be switched Price is C2 each. Ref ?PIN. 

METAL PROJECT eox deal loe for battery Cnarger, power supply, 
etc. . sprayed grey, one Elin eerie 04mn high, ends are boo-ed for ven-
tilation otter sides are flat and undrillec . Price a Order ref 2P191 

BiG SMOOTHING CAPACITOR Spree» powenytic 39,000uF at 50V . a 
Our rel . 3Psi 

4-cORE REX CABLE Cores separately insulated and grey PVC covered 
manse Cacti copper core sue 1.0 ¿iront  Ideal tor long telephone runs 
or similar emications even at mains voltage 20 metres a. Our 
nsf 7PI96 or IOC' metms coda Order ref OPRI 

4-Cflet REC CABLE. Deunpoon same as the 4-core above Price 15 
metree for a Our ref. 2P1a7 or ICO metres ClIt. Our red gel 

TWIN GANG TUNING CAPAOTOR Each section is COO5e1 with trim-
mers end good length Vain spndre. ft eech. oui ref BD63). 

13A PLUGS Pins sleeved for extra safety, parcel of 5 for £2. Order ref. 
2P, 65 

13A owArnes Takes Z I3A plugs, packet of 31or £2. Order roe 2P117. 
-0-2,1 Mains trensformera 71/2 amp 1103 winl loading. lapped 

primary. 200-245 'sorter; mountings C4. Order ref. 4P24. 

MUM MAMA BELL 6" gong OK toe outside use rf pretested from 
rain. 12V battery operated. Price £11 . Set 13P2. 

VERY RELIABLE CAPACITCA 4 lo 400v not electrolytic so not 
onlensed, potted ir ali can, sire 17iert/ext 1/2 fri high A top grade 
capacitor mede for high class ,nstrument work. Ideal for PCB mount-
ing 2 for r 8D667. 

USEFUL MAINS TRANSFORMER Upright mouneng, name, tappec 
primary, hes two secondaries. One gives 20v at 1.5 amps if tee alone, 
or the other gives 10V at 3 amps if usez alone Jon the two in series for 
33v al I arms Price £2. Our ref 2P214. 

CAPACM)R BARGAIN axial ended, 47170µF at 251/ Jay med., nor-
mally 50p each yen get 4 twit Our rer. 613. 

SINGLE SCREENED REX 702 . copper conductors, pvc insulated then 
pets copper screen, finally outer insulation. In fed quite normal 
&dense flax. 10m fOr Cl. Our rat 00668 Ditto, but solid conductor. 
lem for El. our ref BI3688e. 

XL& ems moue Circuler bate batten type fining a f fl. Our 

Inilearef ee12.11 1.0ADEDTEST PRODS - Heavy duly, made by the lemon 
Bregin coriesmy, very good melee Price 4 fog El. Ref. B0597. 

TELENSOMES. We have just received a consignment of desk tele-
ptones, rotary dial type, in good working ordered in new oondition. 
We off« them al £5 each plue £2 tenCiel packing end panne. This 
medal Would have the connecting leadwithfourtrem for going into the 
old type junction on. Our ref 5P134. Or for £6 you can have the cares 
telephone butmeth tre new let BT type plug Deed. Our ref ge t 

SCORE Fin BARtiAIN No 1 - Cora tire 5mm se ideal for long eaten. 
Men lids ferrying up tu 5 amps or shunt reads up to ID amps 15mm 
fora ref. 2Ple9 

i-cUll ftEX IMAM Na. 2 Core see 1 25nen so suitable for long 
emsnrion leads carrying up to 13 amps, or short leads up to 15A tOM 
for [2. Ref 2P19O 

ALMIA-NUMERIC KEYWOJUIO This keyboard his 73 keys giving trou-
ble Ire. Iba and no COMICI bounce. The keys are arranged mn two 
groups, the main area a a °WERT! array and on the right re a 15 key 
number pad, board ajar is approx. 13' x 4-- brand new but offereo at 
only a Irecbon of its cost. namely £3. plus ft post. Rel. 3PI7 

WIRE MGM -50) metres them solid copper tinned arid pris 
covered Only a plus £1 post. Ref. 3P3I - thars well under 1p par 
circa, and dos wire is ideal toe peahen connections. 

1/8th HORSEPOWER 12 VOLT MOTOR Made by Smiths, the body 
length of the s approximately 3m, the diameter In and the epnclle 
16th of an inch diameter. It hesa centre flange for fixing or can befixed 
from the end by means of 2 nuts. A very poweriul little motor which 
riva at 3,000mm. We have a large quantity of them so f you have any 
proems in mind then you could rely on supplias loe at least two years. 
Price £6. Our ref 6c1, discourrt for cm/mitres of 10 or more. 

FM BAPGM4, 3'ssin made by Chinon ol Japan. Single sided, EC track. 
Shugart cornoetible interlace, interchengeable with most other 3"rsin 
and 51/4in dives Completely cased with 4 pin power lee and 34 pm 
computer lead. Price £49. Our ref MP1. 
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THE 'ALADDINS' CAVE OF ELECTRONIC & COMPUTER EQUIPMENT 

COLOUR MONITORS 
18" Decca, 80 sedes budget range, colour monitors, features in-
clude FIL tube. attractive teak style case, guaranteed 80 column 
resolution, only seen on monitors costing 3 times our price, ready 
to connect to a host of computer or video outputs Manufacturers 
fully tested surplus, sold in little or hardly used condition with 93 day 
full RTB guarantee 1000s Sold to date. 
DECCA 80 RGB TTL + SYNC input for BBC type interface etc. 
DECCA 80 COMP 7511 composite video input with integral audio 
amp & speaker ideal for use with video recorder or TELEBOX ST or 
any other audio visual use Only £99.00 ( E) 

HIGH DEFINITION COLOUR 
BRAND NEW CENTRONIC 14" monitors in attractive style moulded 
case featuring hi res Mitsubushi 0.42 dot pitch tube we 669 x 507 
pixels, 28Mhz bandwidth. Full 90 dayguarantee. 
Order as1004-N2 for TTL + sync RGB -for BBC etc £159.00 (E) 

1003-N1 for IBM PC etc fully CGA equiv £189.00 (E) 
1005-N2 RGB Interface for DL 85 columns £169.00 ( E) 

20" & 22" AV Specials 
Superbly made, UK manufacture, FIL tube, all solid state colour 
monitors, complete with composite video and sound inputs, attrac-
tive teak style race, Ideal for a host of applications including Schools, 
Shops, Deco's, Clubs etc Supplied in EXCELLENT little used con-
dition with 90 day guarantee 

20 Monitor £ 165 00 (F) 22' Monitor £185.00 (F) 

MONOCHROME 
MOTOROLA M1000-100 e CRT black & white comt chassis 
monitor measuring only cm 11 6h . 12w, 22d. ideal for CUP/ or com-
puter applications. Accepts standard Composite video or individual 
H & V syncs. Operates from 12v DC at apprx 0.8a.Some units may 
have minor screen marks, but still in very usable _pondition. Fully 
tested with 30 day guarantee & full data Only £29.00 (C) 
Fully cased as above, with attractive moulded, desk standing swivel 
and lift case Dirn. cm 12h,14.5w,26d. £39.00 (C) 
JVC type 751-7 5' ultra compact black & white chassis monitor for 
12v 0.Ta DC operation Dim cm 11 h.14w,18d. Simple DIY circuit data 
included to convert data and separate sync input to composite video 
Input. Ideal portable equipment etc, Supplied with full data. 

Brand New £65.00 (B) 
KGM 324 9" Green Screen, Little used fully cased, mains powered 
high res monitors wan standard composite video Input Fully tested 
and in excellent condition £49.00 (E) 
20" Black & White monitors by AZTEK, COTRON & NATIONAL 
All solid state, fully cased monitors, ideal for all types of AV or CCTV 
applications. Urals have standard composite video inputs with in-
tegral audio amp and speaker. Sold in good, used condition- fully 
tested with 90 day guarantee. Only £85.00 (F) 

FLOPPY DRIVE SCOOP 
Drives from Only £39.95 

A MASSIVE purchase of standard 5.25" disk drives enables us to 
offer you prime product at all time super low prices All units un ess 
stated are removed from often BRAND NEW equipment, ully 
tested and shipped to you with a full 120 day guarantee. All units 
offered operate from + 5 arid + 12 volts DC, are of standard size and 
accept the common standard 34 way interface connector. 
TANDON TM100-2A IBM compatible 40 track FH double sided 

Only £39.95 (B) 
TANDON TM101-4 FN 80 track double sided Only £49.95 (B) 
JAPANESE Half Height double sided drives by Canon, Tac, 
Toshiba etc. Specify 40 or 80 track Only £75.00 (B) 
TEAC ED55-F 40-80 track double sided Had Height 

Brand New £ 115.00 (B) 

DISK DRIVE ACCESSORIES 
34 Way interface cable and connector single £5.50, Dual £8.50 (A) 
5.25" DC power cable £1.75. Fully casedPSU for 2 x 5.25" Drives 
£19.50 (A) Chassis PSU for 2 x 8" drives £39.95 (B) 

8" DISK DRIVES 
SUGART 800/801 single sided refurbished £175.00 (E 
SUGART 851 double sided refurbished ££226600.00eoE) 
MITSUBISHI M2894-63 Double sided switchabie Hard or Sort - 
tor BRAND NEW £275.00 (E) 
SPECIAL OFFER Dual 8" drives with 2mb capacity in smart case 
with integral PSU ONLY £499.00 (F) 

COMPUTER SYSTEMS 
TATUNG PC2000. Big brother of the famous EINSTEIN, the 
TPC2000 professional 3 piece system comprises: Quality hltr res 
GREEN 12 monitor, Sculptured 92 key keyboard and pike unit con-
taining the Z80A CPU and all control electronics PLUS 2 Integral 
TE_AC 5.25 80 track double sided disk drNes. Many other features 
include Dual ke IBM format disk drive support. Serial and parallel 
outputs. full expansion port 64k ram and ready_to run software Sup-
plied complete with CPM, WORDSTAR, BASIC and accounts pack_ CONCORD V22 1200 baud as new £330.00(E 
age BRAND NEW CONCORD V22 1200-2400 BIS £399.00 

Full 90 day_ guarantee. RIXON Ex BT Modern 27 V22 1203 £225.00 
Original price OVER £1400 DATEL 4800 / RACAL MPS 4800 EX BT 

EQUINOX (IMS) S100 system capable of running either TURBO or modem for 48(X) baud sync use. £295.00 (E) DATEL 2412 278)/3780 4 wWe modem unit 
standard CPM. Unit features heavy duty box containing a powerful EX BT fully tested. £199.00 (E) 
PSU, 12 slot S100 backplane, & dual a double sided disk drives. 
Two individual Z80 cpu boards with 192k of RAM allovv the use of MODEM 20-1 75-1200 BAUD for use with 
multi user software with upto 4 RS232 serial Interfaces Many other PRESTEL etc EX BT fully tested. £49.00 (E) 
features include battery backed real time clock, al IC's socketed etc. TRANSDATA 307A 300 baud acoustic meiler 
r nits in good condition and tested or despatch, no documentation with RS232 I/O Brand New £49.00 (E) 

PRINTERS 
t Incredtblc. srongt. on d range rd. printers to suit all applica. 

one s'il bargains ran be seen at our South I ondon Shop 
HAZELTINE ESPRINT Small desktop 100 ;pi print speed with both 
RS232 and CENTRONICS Interfaces. Full n addressable graphics 
and 6 user selecable type fonts. Up to 9.5 slec sheet and tractor 

CEPeTelONIiid% 150 series A real workhorse for contimlYuou£199See w(iVi 
tractor feed paper, either in the office, home or factory, deskssVanding, 
150 cps 4 type fonts and choice of interfaces. Supplied BRAND NEW 
Order as: 

150-SW up to 14.5" paper handling £185.00 r} £225.00 E 
150-SN up to 9.5" poaper handling 

150-GR up to 14.5" paper plus full graphics £245.00 E 
When ordering please specify RS232 or CENTRONICS interface. 

Ultra Fast 240 cps NEWBURY DATA 
NDR 8840 High Speed Printers 

Only £449 II  
A special purchase from a now defunct Goverment Dept enables us 
to offer _you this amazing British Mader quâity_printer at clearance 
prices, SAVING YOU OVER £1500 Il the features high 
speed 240 cps print speed with Integral, fully adjustable paper trac-
tor, pering exceptional fast paper handling for mufti part forms etc The 
unit leatures 10 selectable type fonts giving up to 226 printable 
characters on a single line. Many other features include Internal 
electronic vertical andliorizontal tabs, Se« test, 9 needle head. Up to 
15.5" 'paper, 15 milion character ribbon cartridge Ilfe and standard 
RS232 serial Interface Sold in SUPERB tested condition with 90pdes! 
guarantee Only £449.00 ( 
EPSON model 512 40 column 3 S' wide paper roll feed, high s 
matrix (3 lines per second) printer mechanism for incorporation in 
point of sale terminals, ticket printers, data loggers etc. Unit features bi 
directional printhead and integral roil peper feed mech with tear bar. 
Requires DC wits and simple parallel external drive logic.Complete 
with data RFE and tested Only £49.95 (C) 
EPSON model 542 Same spec as above model, but designed to be 
used as a slip or flatbed printer, Ideal as label, card or ticket printer. 
Supplied fully cased in attractive, small, desk top metal housing. Com-
plete with data. RFE and tested Only £55.00 (D) 
PHIUPS P2000 Heavy duty 25 cps bi directional daisy wheel printer. 
Fully DIABLO, QUME, WORDSTAR compatible. Many features in-
clude full width platten - up to 15" paper. host of available daisy wheels, 
single sheet paper handling, superb quality print. Supplied complete 
with user manual 90 day guarantee plus FREE du.M. cover & daisy 
wheel. BRAND NEW Only £225.00 (E) 

Most of the items in this Advert, plus a whole range of other 
electronic components and goodies can be seen or purchased 
at our 

** South London Shop ** 
Located at 215 Whitehorse Lane, London SE25. The shop Is 
on the main 68 bus route and only a few miles from the main 
A23 and South Circular roads Open Monday to Saturday from 
9 to 5.30, parking Is unlimited and browsers are most wel-
come. Shop callers also save the cost of carriage 

MODEMS 
Moderns to suit all applications and budgets 
Please contact our technical sales staff i-you 
require more information or assistance 

SPECIAL PURCUAe 
V22 1200 baud MODEMS 

ONLY £149 l! 
MASTER SYSTEMS type 2/12 microproces-
sor controlled V22 full duplex 1200 baud. This 
fully BT approved modem employs all the latest 
features for error free data comrns at the stag-
gering speed of 120 characters per second, 
saving you 75% of your BT phone bills and 
data connect time Add these facts to our 
give away price and you have a superb buy !! 
Ultra slim unit measures only 45 mm high with 
many integral features such as Auto answer. 
Full LED status indication, RS232 interface 
Remote error diagnostics, SYNC or ASYNC 
use, SPEECH or DATA switchlm. integral 
mains PSU, 2 wire connection to BT line etc 
Supplied fully tested, EXCELLENT slightly used 
condition we data and full 120 day guarantee. 

LIMITED 
QUANTITY Only £149 (D) 

Only £299(E) 

POWER SUPPLIES 
All power supplies orate from 220-240 y AC Many other types from 
3v to 10Kv in stock .Cffltact sales office for more details. 
PLESSEY PL12/2 Fully enclosed 12v D€ 2 amp PSU. Regulated and 
protected Dim cm 13.5 x 11 x 11 New £16.95 (B) 
AC-DC Linear PSU outputs of + 5v 5.58, -5v 0.6e, + 24v 5a. Fully regu-
icteid arid short proof. Dim cm 28 x 12.5 x 7 New £49.50 (C) 
POWER ONE PHC 24v DC 2 amps Unear PSU fully regulated 

New £19.95 (B) 
BOSHERT 13088 switch mode supply ideal disk drives or complete 
system. + 5v 6a, + 12 2.5a,-12 0 . 5a,-5v 0.5a Dim cm 5.6 x 21 x 10.8 

New £29.95 ) 
BOSHERT 13090 same as above spec but outputs of + 5v 6e, + 24v 
1.5a, + 12v 0.5a,-12v 0.5a New £39.95 (B) 
GREENDALE 19ABOE 60 Watt switch mode outputs + 5v 6 a, + 12v 
la, -12v la, + 15v la.D. 11 x 20 x5.5 RFE Tested £24.95 (B) 
CONVER AC130-3001 High grade VDE spec compact 130 watt 
switch mode PSU. Outputs give + 5v 15a, -5v la, + &- 12v 6a. Dim 6.5 
x 27 x 12.5 Current list price £ 190. Our price New £59.95.00 (C) 
FARNELL G6/40A Compact 5v 40 amp switch mode fully enclosed 

New £ 140.00 (C) 
FARNELL G24 5S Compact 24y 5 amp switch mode fully enclosed 

New £95.00 (C) 

Special Offer 
EXPERIMENTORS PSU 

ONLY 

£16.95 (c) 
Made to the highest spec for BT this unit gives several fully 
protected DC outputs most suited to the Electronics Hobbyist. 
+5v 2a, + 8.-12v la,- + 24v la and + 5v fully floating at 50ma. 
Ideal for school labs etc. Quantity discount evadable 
Fully tested with data RFE .-- Removed From Equipment 

The AMAZING TELEBOX 
Converts_ypur monitor Into 4 

QUALITY COLOUR TELEVISION 
Brand new high quality, fully cased, 7 channel UHF PAL TV tuner sys-
tern. Unit simply connects to your tv  socket and video moner 
turning same into a fabulous colour TV. Dont worry if your monitor 
doesn't have sound, the TELEBOX even has an integral audio amp for 
driving a speaker plus an auxiliary output for Headphones or Hi Fl sys-
tem etc Many other features: LED Status indicator, Smart moulded 
case. Mains powered, Butt to BS safety Many other uses for TV 
sound or video etc. Supplied BRAND NEW with full- 1 year guarantee 
Carriage code (B) 

TV SOUND 
& VIDEO 
TUNER 
ONLY 

£29.95 
TELEBOX ST for monitors with composite video input £29.95 
TELEBOX STL as ST- but fitted with integral speaker £34.95 
TELEBOX RGB for use with analogue RGB monitors £59.95 

Colour when used witho,lourCRL ROB version NO [ suitable for113M-C1.0N1 
Is pc colour monitors ONG\ sheet t al request_ PAI overseas versions it 'AI 

RECHARGEABLE 
BATTERIES 

Ma'ntenance free. sealed longite LEAD ACID 
A300 12y 3 Ah £13.95 
A300 6v 3 Ah £9.95 A 

RFE £5.99 A A300 6-0-6 v1.8 Ah 
NICKEL CADMIUM 

Quality 12 y 4 Ah cell_pack. Originally made 
for the TECHNICOLOUR video company. 
this unit contains 10 high quality GE niced, D 
type cells, configured in a smart robust 
moulded case with DC output connector, Dim 
cm 19.5 x 45 x 12.5. Ideal portable equipment 
etc BRAND NEW £24.95 (B) 
12y 17 Ah Ultra rugged, all weather, virtually 
indestructable refillable NICAD stack by 
ALCAD. Unit features 10 x individual type 
XL1.5 cells in wooden crate. Supplied to the 
MOD and made to deliver exceptionally high 
output currents & withstand long periods of 
storage in discharged state Dirn cm 61 x 14 x 
22 Cost over £250 Supplied unused 8. tested 
complete with instructions £95.00 (E) 
EX EQUIPMENT NICAD cells by GE 
Removed from equipment and believed in 

but used condition. 'F' size 7Ah 6 for 
(B) Also 'D' size 4Ah 4 for £5 (B) n. 

BRAND NEW 85 Mb 
Disk Drives ONLY £399 

End of line purchase enables this brand new 
unit to be offered at an all time super low price. 
The NEC D2246 8" 80 Mb disk drive features 
full CPU control and industry standard SMD 
Interface, Ultra high speed data transfer and 
access times leave the good odd ST506 inter-
face standing Supplied BRAND NEW with 

0 £399 00 E 

S100 PCB's IMS A46564K dynamic RAM. £55.00 (B)IMS A930 FDC 25 way D socket Brand New Only £fi'..ert,} AT unit in case with PSU etc. £ 1499.00 (F) 
controller £85.00 (B). IMS A562 CPU & Vo £65.00 (B) As above but 2 metres long £4.99 A Interlace cards for upto 4 dives on IBM AT 

at present, hence price of only £2 .00 (F) 232 long Dual drive, plug in 135 Mb sub system for I 

SAE for full list of other S100 boards and accessories. BT plug & cable for new type socket £2.95 etc available Brand new at £395.00 

COOLING FANS 
Keep wor hot pots ( 001 and RI I 1/5111 I . Ith our 

e ze of BRAN» N1.W cooling fan, 
AC FANS IS3gecti 240 or 110 v 

' F im £8 50 08 
ETRI slimilne 92 x 92 x 25 £9.95 B 

4" Fan Dim 120 x 120 x38 £9.95 B 
As above - TESTED RFE Only £4.95 C 
la' round x 3.5" Rotron 10v £10.95 B 
DC FANS 
Papst Miniature DC fans 62x62x25 mm 
Order 812 6-12v or 814 24v £ 15.95 A 
4" 12v PÇ 12w120x120x38 £12.50 B 
4' 24v DC 8w 120 x 120 x25 £14.50 B 
BUHLER 12v DC 62 mm £12.95 A 

11100's of other fans and blowers in stock CALL 
or SA1' for noire details 

'SPECIAL INTEREST 
Please call for availability or further info. 

RACAL-REDAC real time, colour drafting 
PCB layout system £3950 
DEC VAX11/750 inc 2 Mb Ram DZ, and full 
doc etc. Brand New £8500 
HP7580A 8 pen digital Al drum plotter with 
IEEE interface As New £4750 
CHEETAH Telex machine £995 
1.5 kw 115v 60 Hz_panier source £950 
500 watt INVERTER 24v DC to 240v AU sine 
wave 50 Hz output£27  
SOLDER SYSTEMS tin lead roller timing 
machine for PCB manufacture 
CALLAN DATA SYSTEMS multi user IN L 
based UNIX system complete with software 
and 40 Mb winchester disk drive. £2750 
WAYNE KERR RA200 Audio, real time fre-
ggen_y response analyzer £ 
TEKTRONIX 1411/R PAL TV test signal 
standard. £6900 
TEKTRONIX R140 NTSC TV test signal 
standard. £875 
HP 3271A Corredator system £350 
PLESSE yportable Microwave speech / data 
link 2v 1 DC, 70 mle rangeThe pair £275.00 
19" Rack cabinets 100's in stock from £15.00 

Dre.SPLIW 
-ELECTRONICS.-

All prices for UK Mainland UK Customers roast ADO 15% VAT to total order value. Minimum order, cash £5, Credit Card £ 10. Official account orders from 
Government Depts, Universities, Schools 8, Local Authorities welcome - minimum account order value £25. Carnage charges (A) Cl 50, (B) £3.50, (C) 
£6.50. ID) £8 50, (E) £ 10.00, (F) £ 15, (G) Call All goods are supplied subject to our standard conditions of sale All guarantees given on a return to base basis. 
We reserve the right to change prices 8, specifications without prior notice Bulk trade 8 export enquiries most welcome. 

[ MAIL ORDER & OFFICES 
Open Mon-Fri 9.30-5.30 

32 Biggin Way, 
Upper Norwood, 
London SE19 3XF 

LONDON SHOP 
tows of Bargains for callers 

Open Mon-Sal 9-5.30 
215 Whitehorse Lane. 
th Norwood, London SE2 

DISTEL C) The ORIGINAL 
FREE of charge dial up data base 

100050f items + info ON LINE NOW! 
300 baud 01 679 1888, 1200/75 01 679 

L. 6183. 1200 FDX 01 679 8769 [ALL ENQUIRIES 01 679 4414 
FAX 01 679 1927 
TELEX 894502 


