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Across the Pond: 
An American Adventure 

Construction: 
The BRE Audio Biscuit 
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Two User Reviews: 
The Philips D2935 World Receiver and 
the Beckman T110B Digital Multimeter 



WITH THE GRAND OPENING OF OUR NEW AMATEUR SHOP 

RAYCOM ANNOUNCES NEW DIRECT PHONE NUMBERS 
SALES HOTLINE 021 552 0073 and HELP LINE 021 552 0051 ( 73's and 51's ) 

Save money when you 
buy this top- of- the range 
scanner. 100 memories, 
coverage from 25-550/ 
800-1300 MHz, priority 
channel monitor, chan-

nel lock-out delay and 
auto AM/FM switching 

go to make a great pack-
age and we add further 
value still. 

Choose either a free broadband mag-mount or 
a free mast-mount SkyScan scanner antenna 
worth £ 14.95 and a free cigar adapter kit when 
you order your Jupiter II (and £20 off RRP!) 

£299.00 .. save £39.90 
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lArth coverage from 66 to 956 Mhz (with gaps), 
100 memories, fast search, high sensitivity (0.3 
mV) and 2 watt of audio this compact mobile 
scanner is ideal for beginner and enthusiast 
alike! Raycom adds £20 worth of free antenna, 
and base power supplyand drops the price to 

bring a blistering scanner package to our cus-
tomers. Call now for an information leaflet! 

,£239.99 .. save £30.00.  

ICOM IC-R7000 

An unbeatable offer from Raycom - £30 off the 
retail price and a free Bearcat handy scanner 

covering 29-512MHz (with some gaps) worth 
£99.95 - a total saving of an incredible £ 129.95! 
Can't believe it? Send SAE for an information 
leaflet and offer details. Raycom Credit Card is 
available - just £96 deposit and £36 per month! 

,£959.00 .. save £ 130.00 , 

ICOM 1C-3210 

ICOM's popular dual bander, 25 watts on both 
bands, great looking and readable display, full 
duplex capability, 40 memories and input moni-

tor for instant repeater check. All you need add 
is an antenna and we have taken care of that. 

Regular retail prices: 
IC-3210   £499.00 
Broadband mag-mount antenna ' £ 14.95 
Total regular price   £513.95 
Raycom package price  £479.00 

SAVE £35! 
Raycom Credit Card is available on this pack, 

just £48 deposit and monthly payments of just 

£181 Why wait, send for written details now! •  

ICOM IC-725 

ICOM's latest addition to the family, the 725 
gives a full 100 watts of multi- mode power and 
is the second rig to use the DDS ( Direct Digital 

Synthesizer) system. 10 Hz steps for smooth 
tuning, all mode squelch, 26 memories, and 
many other features make the 725 the starter 
rig for those who want more than a starter rig - 

it's unbeatable value - just look! 

Regular retail prices: 

IC-725   £759.00 

FM TX/RX (AM RX) board  £40.00 
20 Amp PSU   £ 129.99 
G5RV 12-sized antenna   £14.95 
Fist mic   £21.00 
Total regular price   £964.94 
Raycom package price  £849.00 

SAVE £116! 
Raycom Credit Card is available on this pack, 

just £85 deposit and monthly payments of just 

£32! Why wait, send for written details now! 

YAESU FT-747GX 

HF all mode 100W transceiver, 0.1-30MHz, 
with the exclusive Raycom mod improving 

receiver dynamic range by 15-20 dB. Turns a 

good receiver into a great receiver. Ideal as a 
base and particularly suited for mobile/marine 
use with it's light weight and click-stop dial. 
Save money with the RAYCOM STARTER 
PACK - it's unbeatable value - just look! 

Regular retail prices: 

FT-747GX  £659.00 

Raycom RX mod  £59.00 
20 Amp PSU   £ 129.99 
G5RV 12-sized antenna   £14.95 

Fist mic   £21.00 
Total regular price  £883.94 

Flaycom package price  £749.00 

SAVE £135! 
Raycom Credit Card is available on this pack, 

just £77 deposit and monthly payments of just 
£28! Why wait, send for written details now! 

YAESU FT-470 
Yaesu's new dual bander 
is ex-stock at last and 
packed with features - 
dual display, dual band 
monitor, 4 VFO's and 42 
memories, power saver, 

auto power off, CTCSS, 

DTMF autodial and a wide 
range of options - SAE for 
information sheet. 

Regular retail prices: 
FT-470   £389.00 

FNB-10 nicad 7.2v, 600mAH   £34.50 
Wall charger   £17.71 
Soft carry case   £10.58 
Broadband mag-mount antenna   £14.95 
Total regular price  £466.74 
Raycom package price  £425.00 

SAVE £42! 
Raycom Credit Card is available on this pack, 

just £45 deposit and monthly payments of just 
£16! Why wait, send for written details now! 

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

RAYCOM 
RAYCOM gives you mixe BUYING POWER 

ALL MAJOR CREDIT CARDS ACCEPTED. BC, 
ACCESS, DINERS. INSTANT CREDIT UP TO 
£1000 ( SUBJECT TO STATUS) WITH 
RAYCOM CREDIT CARD (APR 34.5%). FREE 

CREDIT ON CERTAIN ITEMS AT MRP. CALL 
NOW FOR MORE DETAILS. 

ORDERING INFORMATION 

WE STOCK ICOM, YAESU, BEARCAT, MFJ, 
BUTTERNUT, CUSHCRAFT, AEA, TONNA, 
NAVICO TEN-TEC AND WELZ AMONG 
MANY OTHERS SEND SAE FOR FULL LIST. 

TEL: 0 2 1 - 5 5 2- 0073 

PHONE BEFORE IPM FOR NEXT DAY 
DELIVERY BY COURIER (El 5 00) • OR 2PM 
FOR DELIVERY BY POST (010.00 P&P) 
PLEASE ALLOW TIME FOR CHEQUES TO 
CLEAR, MANY OTHER ITEMS IN STOCK. 
PLEASE CALL FOR MORE INFO AND FOR 
EXTRA SPECIAL DEALS! 

INFOUNE K16771500 S-9pm (weekdays) 

OPENING HOURS 9-5.30 MON TO SAT. 
LATE NIGHT FRIDAY 7 PM 73 DE RAY 
G4K7N, AND JUUAN. 

e 

2 



Editorial: 
lain Mackenzie 

Advertisement 
Manager: 
Maria Smith 

Subscriptions: 
01-684 9542 

Publisher: 
Peter Williams 

On sale: 
Last Thursday of 
the month preceding 
cover date 

Next issue: 
Cover date March on sale 
22 February 1990 

Published by: 
Amateur Radio 
Magazines, 
Sovereign House, 
Brentwood, Essex. 
CM14 4SE, England 
(0277) 219876 

Printed: In England 

ISSN: 0264-2557 

News Trade Sales by: 
S M Distribution, 
6 Leigham Court Road, 
Streatham, London. 
SW16 2PG 
Tel: 01-677 8111 

Cover: The Yaesu FT-736R 
VHF/UHF All Mode 
Transceiver 

Whilst every care is taken when accepting 

advertisements we cannot accept 

responsibility for unsatisfactory 

transactions We will however. 

thoroughly investigate any complaints 

The views expressed by contributors are 

not necessarily those of the publishers 

Every care is taken by Amateur Radio tO 
ensure that the information given to our 

readers 15 reliable We cannot however 

uarantee it and we cannot assume legal 

responsibility for it nor for any effects 

howsoever caused 

Copyright 1990 
Amateur Radio Magazines 

6 Straight 8t Level 
The latest news, comments and 
developments on the amateur 
radio scene 
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8 A User Review 

Ken Michaelson G3RDG reviews 
the Philips D2935 World 
Receiver 

10 13X Diary 
Don Field G3XTT with this 
month's DX news for HF 
operators 

12 Second-hand 
Hugh Allison G3XSE with his 
monthly round-up of second-
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If you're ever over here, give me 
a call.' Trevor Morgan GW4OXB 
did just that when he and his 
wife went to visit the USA— with 
Hurricane Hugo in tow. 
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Trevor Morgan attempts to 
unravel the legalities 
surrounding the operation of 
scanning receivers and offers 
some advice on aerials for 
newcomers to the listening 
hobby 

20 The Beckman T110B Digital 
Multimeter 
Steven and John Goodier take a 
look at the meter which can be 
described as the engineer's 
workhorse 
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Martin Williams turns his 
attention to heatsinks 

24 The World of Data 
Don Field with another mixed 
bag of datacomms news 
including an item on log-
keeping requirements 

26 Software File 
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Is field day operation, as we 
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George Dobbs G3RJV comes 
to grips with SMD 
construction and builds an 
audio amplifier board — the BRE 
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Glen Ross G8MWR with 
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and how to use the system 

33 Medium Wave DXing 
Steve Whitt G8KDL tackles the 
problems of identifying medium 
wave broadcast signals 

35 Design and Use of Dip Meters 
Joe Pritchard examines the use 
of dip meters in an active role 
and looks at the sort of 
problems you could encounter 
with them 
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PHONE 
0474 560521 

FAX 
0474 333762 
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2.50 
1.45 
0.50 
0.66 
2.48 
0.85 
0.85 
0.85 
0.90 
0.85 
0.85 
0.95 
1.45 
0.45 
0.45 
0.45 
035 
035 
0.75 
2.15 
2.15 
3.95 
2.25 
2.25 
0.40 
0.42 
0.43 
035 
0.42 
0.95 
0.95 
0.45 
0.45 
0.47 
0.65 
0.65 
0.65 
0.60 
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T10142 
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TIP161 
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1.50 
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0.30 
0.28 
0.55 
0.40 
0.40 
0.59 
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0.12 
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2SK33 
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0.55 
080 

0.80 
0.75 
0.75 
035 
0.95 
1.95 
430 
0.80 
2.50 
0.95 
0.95 
2.20 
1.15 
1.75 
0.50 
230 
0.50 
0.75 
1.50 
3.75 
0.95 
0.80 
2.95 
1.50 
1.15 
1.95 
1.45 
0.85 
2.95 
1.95 
080 
0.36 
0.95 
035 
035 
0.411 

Integrated Circuits 
M133756 
MCI3079 
MC1310P 
MC1327 

MC13270 
MC 1351P 
MC 1352P 
MC1357 
MC1358 
MC1496 
MC 1 723 
MC3357 
M04011. 

2.50 
IX 
1.95 
1.70 
0.9$ 

1./5 
1.00 
2.35 
1.511 
1.75 
0.50 
2.75 
2.50 

SAS590 2.75 
$19016 7.95 
$19176 6.65 
SL 1310 1.80 
$11327 1.10 

51 13270 1.10 
$07414 150 
507421 0.85 
SN761 ION 0.89 
$0761150 1.25 
$9 761310 5.30 
507622600 2.95 
SN76227N 1.05 

STK437 
STK439 
STK461 
STK463 
$TX0015 
51K0829 
STK0039 
T A 7061AP 
T A 7072 
1A7073 

TA 7108P 
TA 7120P 

TA7 129P 

7.95 
7.95 

11.50 
11.50 
7.95 

7.95 
7.95 
1.50 
2.65 
3.50 
1.50 
1.65 

2.50 

TA7609P 3.95 
TAM 1AP 2.95 

TAM" 5." 
TAA310A 3.50 
TAA320A 3.50 
TAA350A 2.90 
TAA550B 0.95 
14.4570 1.95 

TAA621 344 
TT5A21.1632,053 21:9055 

TAA700 1.70 
TAA930 3.95 
TBA120ASiBiC 

1.°0 

TBA5500 3.50 
TBA56oC 1.45 

TBA562° 1.45 
TBA570 1.00 
TBA6511:1 2:50 
TBA673 Los 
TBA750 1.95 
TBA7500 2.83 
TBA800 0.89 
7001810AS 1.65 

TBA810P 1.135 
TBA8201.4 0.75 
TBA11200 1.45 

TBA29' 4." 

TDA1001 
10A10034 
TDA1006A 

1061°°5 
TDA1035 
1041037 
1041044 
1041170 
TDA1180 
IDA 17700 
TDAI327 
12420132 
1262083 

2.95 
3.95 
2.50 

an 
2.50 
1.95 
2.13 
1.9$ 
1.15 
3.95 
1.70 
0.95 
1.95 

124258 1 
1067582 
1042593 
TDA2600 

TDA2610 
TDA261 IA 
1042640 
1242655 
TDA2680A 
1042690 
1063310 
TDA3510 

1043540 
1064050 

2.95 
295 
2.95 
6.50 
2.50 
1.90 
330 
430 
2.75 
2.45 
2.95 
330 
3.95 
2.95 

UP( I 181H 1.25 
UPC1 I 82H 130 
UPC I 185M 3.95 
UP(1191V 1.50 
UPC 1350C 2.95 
UPCI353C 2.45 
UP(1361) 2.95 
UP(1365C 3.95 
UPC2001m 1.95 
UP021 I 41C 2.50 
,5 ? 0.35 
?„'?, 0.60 

'" 741 030 0.35 

AN103 
44124 
AN214 
AN2140 
AN236 
AN239 
AN240P 
M4247 
40260 

2.50 
230 
230 
2.50 
195 
2.50 
210 
230 
295 

407145M 
401150 
407151 
BA521 
(61352E 
CA3086 
CA3123E 
C A3 I 3EM 
(A31405 

3.95 
2.95 
230 
1.50 

1.75 
0.46 
1.95 
2.93 

2.50 

164102 
1 44140 
LA4031P 
LA4400 

144420 
1 64422 

LA4430 
LA4461 

1( 71 20 

130 
2.95 
1.95 
3.50 
3.50 
130 

230 
3.95 

3.25 
AN262 1.95 CA31401 MS LC7130 330 MC14106P 2.95 50762290 2.95 TA 7130P 1.50 ?rtiA/SB/T/U395 1.50 Treie/2X1.65 

TDA2010 1.95 
1064608 2-50 

747 030 

AN264 2.50 0116016 230 LC7131 5.50 MC14S1BCP 730 SN76533N 1.65 TA 7137P 1.00 TBA396 0.75 1.50 TDA2020 2.95 
1049503 3.1$ 

748 0.35 

AN27I 3.50 NA1137W 1.95 LC7 137 530 811231E1 1.75 50766500 1.15 TA7I 46P 130 TBA440N see , TBA990 1.49 1042030 2.80 
1041089 1.3$ 

7808 0.50 

AN301 295 HA1156W 130 14A323K 4.95 M12328 2.50 $0764600 0.90 1471 76A1 2.95 TBA4000 
TBA510 

1.98 
2.50 

TBA9900 
TC4270 

1.49 
2.50 

1042140 3.95 
UPC41C 330 

7805 0.50 

AN303 
M4313 

3.50 
2.95 

HA 1306 
46 1322 

ISO 
1.95 

1M3240 
I. M3804 

0.45 
130 

M1239 
615615807 

2.95 
8.75 

STK011 
STK014 

7.95 
7.95 

147203 
1472041 

2.95 
2.15 

M5100 II: TCA270S02.50 
104715.0 
TDA2151 

2.50 
1.95 UPC566H 

575(2 

2.95 

130 

7812 
7815 

0.50 
0.50 

AN3 I 5 2.95 4413396 2.95 LA/1380N8 2.95 SAA500A 330 STK015 5.95 TA7205AP 1.15 TBA5200 1.10 TCA650 2.30 TDA2160 2.50 UPC 
1001H 1.95 

AN316 3.95 HAI366W 2./5 1613831 2.95 5461025 7.25 5114018 7.95 167208 1.95 TBA530 1.10 TCA760 2.50 TDA2524 1.95 UPC 

A11331 3.95 HA 1406 195 LM390N 3.50 544 1251 4.95 STK025 11.95 14722241 LSO TBA5300 
TBA540 

1.10 
2.80 

TCA300 
TCA8305 

6.95 
1.95 

1062530 195 UP(1020H 2.95 

AP4342 
AP43621. 

2.95 
2.50 

HAI551 
141201 

2.95 
0.95 

LM1011 
M51551 

3.15 
2.95 

5445010 
5A45020 

5.35 
5.75 

$TK032 
$10713 

7.95 
11.95 

TA7227P 
T A 7228P 

4.25 
1.95 

TBAs400 2.50 TCA 
TcAr490 j;:g 

11)62532 
10A2540 

1.95 
1.95 

UP:1024H 
81(102511 

130 
1.95 

AN612 2.15 1A1230 1.95 44515131 2.30 $683210 3.50 STK085 8.95 1673101 110 70A440 2.20 1062541 2.15 UPC1028H 1.95 

AN6362 3.95 LA3201 015 M515211 130 SA S5605 1.75 51X415 7.95 TA 73 1 4P 2.95 1042560 1.15 UPC I032H 0.95 

AN7140 3.50 LA4101 015 M133705 1.50 5455705 1.75 STK435 7.95 167321P 2.2$ 1042576 4.50 UPC I 158H 0.75 

£57145 ISO M03712 2.00 545500 2.45 UPC I 167C2 1.95 

BELT KITS 
Akai VS1-2-4-5 1.75 
Amstrad 7000 1:00 
Amstrad 4800-5200 2.55 
Ferg 3V22 HR3360 2.75 
Fe rg 3V23 HR7700 0.95 
Fero 3V29HR7200 1.50 
Ferg 3V31 HR7650 1.50 
Ferg 3V35-38 HR 0120 1.25 
Ferg 42-43-44-45 1.25 
Fisher 710-716-722 1.60 
Hitachi VIII-33 1.28 
Hitachi V75000 2.25 
Hitachi VT8000 0.1.15 
Hitachi VT9300 0.96 
Panasonic NV300-333-3662.25 
Panasonic NV370-430 2.50 
Panasonic NV777 1.75 
Panasonic NV2000 2.15 
Panasonic NV7000 1.85 
Panasonic NV8600 2.95 
Sanyo 11-13-1500 1.50 
Sanyo VTC5000 0.75 
Sanyo VTC5300-5350 1.50 
Sanyo VTC5500 2.95 
senrovrco3oo 3.50 

1.78 
2.95 
2.95 
2.75 
2.25 
3.25 
3.25 
1.25 

Sharp 930(1-9500 
Sharp 8300 
Sharp 7300 
Sony SLC5-7 
Sony BC 
Sony SLC9 
Sony SL8000 
Toshiba 9600 
20% Discount on 10 or more 
mixed belt kits 

VIDEO HEADS 
3HSSH 25.50 
3HSSH A 28.80 
3HSSHB 25.50 
3HSSN 18.90 
3HSSSF 35.00 
3HSSSP 27.50 
3HSSUIN 25.09 
3HSSU2N 37.50 
3HSSU3N 35.00 
3F1SSV 18.95 
3HSSVA 29.50 

24.50 
PS38SF 35.00 
PS38T 30.00 
PS482S stem 
PSB3S 46.00 
10% Discount on Five Mixed 
Heads 

EFIT MULTIPLIERS 
Universal Tripler 
Decca 30 
Decca BO 
Decca 100 
Decca 120 
Dacca 1730 
GEC 2040 
GEC 2110 
ITT CVC1-9 
ITT CVC20/25/30 
ITT CVC45 
Philips G8 (550) 
Phi lips 09 
Pye 697 
Pye 713 4 lead 
Pye 713 5 lead 
Pye 731/25 
Rank A774 
Rank 4823 
Rank T20A 
Siemens TVK76/1 
Siemens Europa 
Thorn 1500 
Thorn 1600 
Thorn 3500 
Thorn 8000 
Thorn 8500 
Thorn 9303 
Thorn 9600 
TV11 Stick 
TV13 Stick 
TV18 Stick 
TV20 Stick 

5.45 
0.35 
6.95 
6.95 
6.95 
5.35 
5.45 
5.95 
6.35 
6.35 
6.95 
6.95 
6.00 
6.50 
8.50 
8.50 
8.50 
6.35 
6.95 
6.95 
6.95 
7.50 
5.45 
5.45 
7.95 
6.95 
7.15 
8.50 
8.50 
0.90 
1.25 
1.10 
1.40 

POE 713 4 LEAD 
POE 713 5 LEAD 
POE 731/25 
RANK A774 
RANK A823 
RANK T20A 
SIEMENS TYK76/ I 
SIEMENS EUROPA 
THORN 1500 
THORN 1600 
THORN 3500 
THORN 8000 
THORN 8500 
THORN 9000 
THORN 9600 
TV11 SUCK 
TV13 STICK 
TV1B STICK 

TV20 STICK 

8.50 
8.50 
8.50 
6.35 
6.95 
6.95 
6.95 
7.50 
5.45 
5.45 
7.95 
6.95 
7.15 
8.50 
8.50 
0.90 
1.25 
1.10 
1.40 

FUSES SPECIAL OMER 
100 PER TYPE 

2MM 0/08 (a 006 each f.4.50 
100MA 2COMA 250MA 500MA 
1 Amp 1 25Arnp I 5Amp 
I 6Amp 
2Arnp 2 5Arnp 3 ISAmp 4Arnp 

20MM A/S (d 0 15 each £1130 
100MA 150MA 160MA 250MA 
500MA BOOMA 1 25Amp 
2Amp 3 15Amp 5Amp 

I 25 inch 0/8 (ce 0 06 each 

250MA 500MA 750MA lArnp 
5Amp 2Amp 3Amp 7Amp 

I0AmP 

I 25 inch A/5 (010 15 eoch 
£10.00 

SOMA 60MA 100MA 150MA 
250MA 508444 750446 I 5Amp 
3Arnp 4Amp 5Arnp 

We have recently introduced a special In house selection facility 
1,1r.1 can offer the following sorvice for audio, hi fi etc 

joricial Seiection of pre amp waves for low m,cropho,£  
.00 per valre 

,]]pply curd fltfing of praump dumploy 

rpeciol selection oral mutchlog of pow,-

C1.00 pee ring 

£1.00 per only, 

Valve Hardware List 
094 SKIRTED PCB 
0911 CERAMIC PCB 
090 CERAMIC CHASSIS 
89G CERAMIC CHASSIS 
0100 CHASSIS 
0138 CHASSIS 
8146 CRT (313P11 
OCATAL VINTAGE 

CHASSIS 
OCTAL CHASSIS 
OCTAL PCB 

GIANT 7 PIN (8131 
SOCKET 

JUMBO 4 PIN 
GIANT 4 PIN (42124 
NUVISTOR 
SK406 
514410 
SK4105 
SK610A 
CHIMNEY (SK410IS) 

51(61041 
UX4 CHASSIS 

0.50 UX5 CHASSIS 
1.25 UX7 CHASSIS 

X9V CHASSIS 
0.65 II PG1 CHASSIS 

TOP CAPS 
0.85 NOVAL 0.75 
0.35 OTHERS ON APPLICATION 
0.65 EX-EQUIPMINT 

4162508 AEI BASE 15.00 
41X2508 MILITARY 

0.35 SOCKET 10.00 
0.65 40(300A CLAMPS 5.00 

SOCKETS 

Al 2 
Ba CHASSIS 
135 CHASSIS 
135 FLOATING 
87 CHASSIS 
076 CHASSIS 
07G PCB 
El7G PCB CERAMIC 
137G CHASSIS 
B7G CHASSIS 

SHOCKPROOF 
87G SKIRTED CHASSIS 
BIG SKIRTED PCB 
87G SKIRTED PTFE 

CHASSIS 
BOA CHASSIS 
B8G CHASSIS 
Mk CRT 
OSA PCB 
BSA 0(13 THIN 
094 CHASSIS 
EI9A CHASSIS 

SHOCKPROOF 
BOA SKIRTED CHASSIS 
OVA SKIRTED CHASSIS 

CERAMIC PINCH 

PLUGS 
OCTAL 

87G 
89A 

CANS 
87G 
094 

1.75 
2.50 
2.50 
230 
1.75 
8.50 
0.65 
0.95 
0.65 

0.65 
8.65 
0.95 

0.95 
OAS 
0.85 
0.45 
0.45 
0.95 
0.9$ 

1.25 
0.95 
0.95 
230 
0.50 
DSO 
1.95 

0.35 
0.65 
0.95 

8.50 
13.95 
25.00 
4.50 
9.50 

35.00 
25.00 
35.00 

3.50 
1.95 
1.95 
2.95 
0.50 
0.50 

A6119 
BA115 
BA145 
BA 148 
BA 154 
BA 1 56 
BAIS? 
88244 
0301 
BA302 
BA3I 3 
84318 
06328 
8A52 I 
BAO? I 
BAW62 
BAXI3 
134016 
001058 
81151 
BY126 
8Y127 
85133 
01164 
65176 1.20 
85179 0.63 
Ell 182 055 
00184 0.35 
0Y107 0.45 
85 199 0.40 
65206 0.14 
60208 003 0.33 
852 10 800 0.33 
85223 0.90 
00298 400 0.22 
00299000 0.22 
85810 030 
BYX25 600 1.25 

0.10 
0.13 
0.16 
0.17 
0.06 
0.15 
0.30 
075 
0.75 
0.85 
0.75 
2.95 
295 
1.15 
0.30 
0.19 
0.04 
012 

0.30 
0.79 
050 
0.11 
0.15 
0.45 

BYX36 15OR 
0.20 

BY038 60D9 
0.60 

BYX55 600 0.30 
BYX7I 600 1.75 
131X61 0.15 

01x88 0.10 
132595(30 0.35 
(548 8.00 

C SIOB 1830 
MR510 0.65 
MR512 0.65 
0A47 0.15 
0490 0.10 
0891 0.15 
0495 0.10 
04202 0.40 
142120 5.00 

0230 1.95 
1423C 4.95 
N23ER 4.95 
N23WE 2.95 
N4001 0.04 
N4003 0.04 
N4004 0.05 
N4007 006 
N4148 0.02 
04448 0.10 
N5401 0.12 
05402 0.14 
N5403 0.12 
145406 0.13 
05407 0.16 
N5408 0.16 
144 0.10 
1923 0.15 

112082 0.10 

WAR DIODES 

01061 Series 

o.Is 
I 81'1'88 Series 

0.20 

INDUSTRIAL AND 
SPECIAL QUALITY 

CATHODE RAY TUSOS 

A small selecte411rorn 
our stock of 10 000 

Please odd C3 1074H 
additional carr dye 3078C) 
per tube CME822W 

ICP1 2934 CME1523Yv 
1 2CSP4 35.00 CREI400 

45.00 
95.00 
700 
9.50 

29.50 

D9 I OGH 
DID 2IOGH 
DIO 230GM 
213 611011 
013 63004 

1 45.00 014 200GM 
45.00 016 1COGH97 
45.00 DH3 91 
5980 ECR35 
51.00 F16 101GM 

1 75.00 F71 130GR 
63.00 F31 121.0 
55.00 L1708 
39.30 167 120W 
75.00 MI 4 1000M 

1 75.00 6117151GVR 
75.00 M21 I I W 
75.00 M23 11208 
19.30 M24 12104 
35.00 M24 122WA 

1 175.00 M28 13LG 
$5.00 M3I I 82GV 
45.00 M31 I 84W 
55.00 M31 190GR 

55.00 M31 191W 

45.00 
45.00 
55.00 
45.00 
55.00 

M3I 325GH 
M38 ICOW 
M40 120W 
SE5FP31 
19750 

35.00 
59.00 
59.00 
4300 
75.00 

4 



FEBRUARY '90 P. M. COMPONENTS LTD FEBRUARY '90 
PRICE LIST SELECTRON HOUSE, SPRINGHEAD ENTERPRISE PARK PRICE LIST 

SPRINGHEAD RD, GRAVESEND, KENT DA11 8HD 

A1714 24.50 
A1834 7.50 
A2087 11.50 
A2134 14.95 
A2293 6.50 
A2426 29.50 
A2599 37.50 
A2792 27.50 
A2900 11.50 
A3283 24.00 
A3343 35.93 
ACSP3A 4.95 
AC/S2PEN 

8.50 
ACT22 59.75 
AH221 39.00 
AH238 99.00 
ALSO 6.00 
AN1 14.00 
ARP12 2.50 
ARP34 1.25 
ARP35 2.00 
AZ11 4.50 
BT5B 85.00 
BT17 25.00 
BT113 35.00 
C1K 27.50 
C3M 17.95 
C1134 32.00 
C1149/1 

195.00 
C1150/1 

135.00 
C1534 32.00 
CCA 3.50 
CD24 6.50 
C61006 3.50 
C 65676 6.50 
CV Nos prIces 
on request 

03A 27.50 
063 1.20 
DA41 22.50 
DA42 17.50 
DA90 4.50 
DAF91 0.95 
DAF96 0.95 
DC70 1.75 
DC90 3.50 
DCX-4-5000 

25.00 
00016 28.50 
00018 28.50 
DET20 2.50 
DE T22 29.50 
0E123 35.00 
DET24 27.50 
DET25 22.00 
0E129 32.00 
0F91 1.50 
DF92 1.50 
DF96 1.25 
DF97 1.25 
DGIOA 8.50 
DH63 1.50 
DH77 1.50 
DK91 1.20 
0692 1.50 
UL35 2.50 
DL63 1.30 
DL70 2.50 
DL73 2.50 
DL91 3.95 
DL92 1.50 
DL93 1.50 
DLS10 13.50 
DLS16 10.00 
DM70 5.25 
DM160 6.50 
DOD-006 

79.50 
0051 1.50 
0086/87 0.85 
130802 0.85 
E55L 49.50 
E8OCC 19.30 
E80CF 12.50 
E8OF 18.50 
E8OL 29.50 
E81CC 5.50 
E81L 12.00 
E82CC 4.50 
E83CC 4.50 
E83F 5.50 
E86C 9.50 
E88C 7.95 
E88CC 3.50 

E88CC-01 
0.95 

E88CC 
Mullard 5.95 
E9OCC 7.95 
E9OF 7.95 
E91H 4.50 
E92CC 3.95 
E99F 5.95 
0130L 18.30 
El8OCC 

10.50 
El8OF 4.30 
E182CC 9.00 
E186F 8.50 
E188CC 7.50 
E235L 12.50 
0280F 19.50 
E283CC 

12.00 

E288CC 
17.50 

0810F 25.00 
E1148 1.00 
EA50 1.00 
EA52 55.00 
EA'6 1.95 

A SELECTION FROM 
OUR STOCK OF 

BRANDED VALVES 

EA79 1.95 
EABC80 1.95 
EAC9I 2.50 
EAF42 1.20 
E834 1.50 
0841 3.95 
8E191 0.85 
EBC33 2.50 
EBC41 3.50 
EBC81 1.50 
E8C90 1.95 
FBC91 1.95 
EBF80 0.95 
EBF83 0.95 
EBF89 0.95 
EBF93 0.95 
EB 1 7.50 
EC52 0.75 
EC70 1.75 
EC81 7.95 
EC86 1.93 
EC88 1.95 
EC93 1.95 
EC91 5.50 
EC93 1.50 
EC95 7.00 
EC97 1.10 
EC801012.00 
ECC32 3.50 
ECC33 3.50 
ECC35 3.60 
ECC81 1.50 
ECC81 Spe-
cial 
quality 2.95 
ECC82 0.85 
ECC82 
Phdrps 1.95 
ECC83 0.95 

NEW 
ECC83 
SPECIAL 
Low cross 
coupling 

Low noise 

Low mic-
rophony 

£3.50 

EC C83 
Bomar 2.15 
ECC83 
Philips 1.95 
ECC83 
Siemens 2.50 
ECC85 1.50 
ECC86 2.75 
ECC88 1.35 
ECC89 1.50 
ECC91 2.00 
ECC189 2.50 
ECC8015 

6.95 
ECC803S 

6.95 
ECC804 0.130 
ECC20007.95 
ECF80 1.15 
ECF82 1.50 
ECF86 1.70 
ECF200 1.85 
ECF202 1.85 
ECF801 0.85 
EC F804 6.50 
ECF805 2.50 
EC F806 

10.25 
ECH3 4.50 
ECH4 4.50 
EC H35 3.50 
ECH42 1.50 
ECH81 1.75 
EC H83 1.50 
ECH84 1.00 
ECH200 1.50 
ECL80 0.60 
ECL82 1.00 
ECL83 2.50 
ECL84 1.00 
ECL85 0.95 
ECL86 1.50 
ECL805 0.95 
EF37A 2.50 
EF22 3.50 
EF39 1.50 
EF40 4.50 
EF42 3.50 
EF50 2.50 
EF54 4.30 
EF55 4.95 
EF70 1.20 
EF72 3.50 
EF73 3.50 
EF80 0.55 
EF83 3.95 
EF85 0.85 
EF86 2.50 
EF86/CV4085-

5.00 
EF89 1.50 
EF91 1.95 

EF92 2.15 
EF93 1.50 
EF94 1.50 
EF95 1.95 
E F97 0.90 
E F98 0.90 

EF183 0.75 
EF184 0.85 
EF731 4.50 
EF800 11.00 
EF804S 19.50 
EF805S 25.00 
EF806S 25.00 
EF812 0.65 
EF L200 1.50 
EFP60 3.50 
EH90 0.72 
E690 1.50 
E L32 0.95 
E L33 7.95 
EL34 Mul-
lard POA 
EL34 Sie-
mens 3.95 
E L36 2.50 

EL36 Mullard 
3.95 

EL38 9.00 
EL41 3.50 
EL42 2.00 
EL71 4.50 
CL81 6.95 
EL83 7.50 
EL84 0.95 
EL84 Mullard 

4.50 
EL84 Sie-
mens 2.50 
EL85 4.50 
EL86 1.75 
EL90 1.75 
ELI' 4.50 
EL95 1.75 
ELI52 15.00 
EL360 6.75 
EL500 1.95 
EL504 1.95 
EL509 5.25 
EL509 Mal-
lard 7.30 
EL519 6.95 
EL802 3.65 
EL821 6.95 
81_822 12.95 
ELL80 22.50 
EM34 12.50 
E M83 1.65 
EM84 1.65 
EM85 3.95 
E M87 2.50 
E532 13.00 
EN91 2.25 
EN92 4.50 
EY51 0.80 
EY70 7.50 
EY81 2.35 
E082 1.15 
E083 1.50 
E084 5.95 
0086/87 0.65 
EY88 0.95 
E091 3.50 
EY500A 2.95 
E0802 0.70 
EZ35 1.00 
E240 3.50 
EZ41 3.50 
EZ80 0.75 
EZ8I 1.50 
EZ90 1.50 
FW4-800 4.50 
G55/11( 9.00 
G 180/2M 6.95 
0240/20 9.00 
GCIOB 17.50 
CIC1OD 17.50 
GC10/413 

17.50 
GC10/4E 

17.50 
GC12/4B 

17.50 
GD86W 6.00 
00T120M 

5.00 
G N4 8.50 
GNIO 15.00 
GRIOG 4.00 
GS1OC 16.50 
GS1OH 12.00 
GS12D 12.00 
GT1C 9.50 
G U20 35.00 
GU50 17.50 
GXU1 13.50 
GXU3 24.00 
OXU5OSS 

14.50 
G Y501 1.30 
00802 1.30 
GZ32 4.50 

4.50 
GZ34 4.50 
GZ37 4.50 
HBC90 1.95 
HL41 3.50 
HL90 3.50 
KT8C 7.00 
KT33C 3.50 
6136 2.95 
KT44 5.95 
KT45 5.95 

E61 5.00 

6763 2.95 
6166 USA 

11.95 
KT66 TEONE X 

5.00 
KT67 9.00 
KT7/ Gold non 

11.96 
6181 7.00 
6188 USA 

12.05 
6188 
Se lent ro n 

15.00 
6188 GEC 

22.50 
KTW61 2.50 
61W62 2.50 
615563 2.00 
KTZ63 2.30 
L87-2o 93.00 
LS9B 6.95 
M508 195.00 
M5143 133.00 
M5199 295.00 
M8079 6.00 
M8082 7.50 
A1.8083 3.25 
M8091 7.50 
M8096 3.00 
M8098 5.30 
meo99 3330 
M8136 7.00 
M8137 7.95 
M8161 6.50 
M8162 5.50 
M8163 5.50 
M8190 4.30 
M8195 6.50 
M8196 5.50 
M8204 5.50 
M8223 4.30 
M8224 2.00 
M8225 3.95 
ME1400 3.30 
ME1401 9.50 
ME1402 29.50 
MHLID6 4.00 
MP25 195.00 
MS48 3.50 
MU14 3.50 
N37 12.50 
578 9.85 
062 1.50 
0A2WA 2.30 
0A3 2.50 
0132 1.50 
OB2WA 2.50 
0C3 2.50 
003 2.50 
0M4 2.50 
0M513 3.00 
0M6 1.75 
ORP43 2.50 
ORP50 3.93 
P61 2.50 
P4I 2.50 
PABC80 0.95 
PC86 0.75 
PC88 0.75 
PC97 1.10 
PC900 1.25 
PCC84 0.40 
PCC85 0.55 
PCC88 0.70 
PCC89 0.70 
PCC189 0.70 
PCC805 0.70 
PCC806 0.80 
PCE82 0.80 
PCF8o 0.65 
PCF82 0.60 
PCF84 0.83 
PCF86 1.20 
PCF87 1.23 
PCF2oo 1.80 
PCF2o1 1.80 
PCF801 1.38 
PCF1302 0.85 
PC F1305 1.25 
PC F806 1.00 
Pc F808 1.25 
PCH200 1.50 
PCL82 0.85 
PCL83 2.50 
PCL84 0.73 
PCL85 0.80 
PCL86 0.85 
PCL805 0.00 
P0500 5.95 
PEN25 2.00 
PEN400 3.00 
PEN45 3.00 
P854500 3.00 
PEN46 2.00 
PFL2C0 0.95 

PL36 1.75 
PL38 1.50 
P1131 1.25 
P182 0.00 
P1.83 0.52 
PL84 0.78 
PL5C0 1.25 
PLUM 1,25 
PL50e 1.50 
PL509 4.85 
P1519 4.95 
PL802 6.00 
P18021 3.50 
PL820 2.95 
PY32 0.60 
PY33 0.50 
PY8I 0.70 
P182 0.70 
PY83 0.70 
PY88 0.95 
PysooA 1.95 
PY800 0.83 
PY801 0.85 
083-300 72.00 
093-1750 

139.50 
OB5-3500 

595.00 

00E02-519.80 
00E03-12 7.95 
C1C1E03-20 

35.00 
00E06-40 

48.00 
00V02-619.60 
00V03-10 5.50 
00V03-10 
Mollard 18.00 
00V03-20 

26.00 
00V06-404 

27.50 
00V06-406 
Mullard 39.50 
00V07 50 
Mullard 55.00 
00203-20 
Mullard 42.50 
00206 40 
Mullard 45.00 
0075/20 1.50 
0595/10 4.85 
05108/45 4.00 
06150/16 0.95 
OS150/30 1.15 
05150/40 7.00 
OS1205 3.05 
051213 5.00 
OU37 9.50 
OV03-12 6.50 
Ov05-25 3.50 
OV06-20 20.50 
CW08-10013 

145.00 
OY3-125 85.00 
004-250 

105.00 
0114-400 

110.00 
R10 4.00 
R18 2.50 
RG1-240A 

14.50 
RG3-250A 6.50 
R03- 1250A 

38.00 
RR3-250 15.00 
RR3-1250 

35.00 
611E12 38.00 
5104/26 10.00 
SC1/1300 6.00 
SP61 3.50 
STV2e0/40 

11.05 
T132-5/300 

95.00 
1132-300 

195.00 
TB3-750 

115.00 
183-2000 

450.00 
TBL2-300 

395.00 
1E312-500 

406.00 
11303-10/0'E F 

35.00 
TT is 45.00 
71"21 45.00 
1022 39.50 
71"100 69.00 
TY2-125A 

105.00 
TY8-600w/ 

365.00 
U19 9.50 
U26 0.90 
U35 3.50 
U37 9.00 
U41 6.95 
U50 3.00 
U82 3.00 
U191 0.70 
U192 1.00 
U193 1.00 
U25I 2.50 
U801 3.50 
UABC80 1.00 
UAF42 1.95 
u8C41 3.95 
UBC81 1.50 
U8F80 0.95 
UBF89 1.00 
UBL21 2.95 
0C92 2.50 
UCC84 0.70 
UCC85 1.00 
UCF80 1.00 
UCH21 2.50 
UCH, 2.30 
uCH42 3.95 
UCH, 1.95 
UCL82 1.75 
UCL83 2.50 
UE41 2.25 
UF42 2.25 
UF80 1.75 
U165 1.20 
LIF89 2.00 
UL41 10.00 
UL44 3.50 
u L84 1.95 
UL85 0.85 
UU5 3.50 
UU6 6.00 
UU7 8.00 
¡Just 9330 
uY41 3.50 
UY85 0.70 
V235A/ 1K 

250.00 
238A/16 

295.00 
V246A/1K 

280.00 
V246A/26 

3111.00 

V24 1C/16 
198.00 

V453 12.00 
VLS63110.95 
VP4B 9.50 
VP41 4.95 
VR101 2.50 
VR105/302.50 
VR150/302.50 
VU39 2.50 
W21 4.50 
W61 4.50 
W77 5.00 
W81M 4.50 
W739 1.50 
024 4.50 
X41 4.50 
066/X65 4.95 
X 76M 1.95 
0C24 1.50 
XC25 0.50 
XFW47 1.50 
XFW50 1.50 
XGI-2500 

75.00 
XL628FT 7.50 
XNP12 2.50 
XR1-1600A 

49.50 
XRI-3200A 

79.50 
XR1-64008 

149.50 
065 6.95 
001100 75.00 
0L1020 42.50 
031060 

265.00 
0L1060 

195.00 
Y L1070 

198.00 
YLI071 

195.00 
YL1290 65.00 

277 1.20 
23007 6.00 
2302C 12.00 
2359 0.00 
2700U 9.50 
2759 15.00 
2803U 16.95 
2A1000 12.50 
ZA1001 1.50 
Z8A1001 12.00 
Z811005 8.00 
ZMI020 8.50 
ZA41021 8.00 
2M1023 7.95 
2/.41041 14.00 
2M1082 0.00 
2541084 10.00 
ZLII176 5.50 
ZMI127 9.00 
Z4411202 55.00 
21.11263 4.00 
183 4.50 
1AE4 3.50 
1AX2 3.50 
1022 10.00 
1827 55.00 
1111307 1.95 
18358 45.00 
163 2.50 
1N5GT 2.50 
1P28 25.00 
IRS 1.50 
155 1.50 
114 1.50 
1U4 1.75 
1U5 1.50 
1X25 2.50 
283 15.50 
2A515A 11.50 
287 4.50 
21322 69.50 
2C36 70.00 
2C39136 30.30 
2C40 37.00 
2C42 29.50 
2C43 60.00 
2C51 2.50 
2CYS 1.50 
2021 2.25 
2021W 3.15 
2E22 49.00 
2E26 7.95 
2355 295.00 
2625 59.00 
2626 95.00 
2629 250.00 
2648 140.00 
2656 250.00 
2X2A 5.00 
34/1078 12.00 
38/108A 9.00 
38/1098 11.00 
38/1108 12.00 
3A/1416 11.50 
3A/146J 7.30 
3A/1473 7.50 
3A167M 10.00 
3838 3.95 
344 1.50 
365 4.50 
3612 3.38 
3822 25.00 
3826 24.00 
3628 15.00 
3826 1.50 
3C45 39.50 
3CX3000A7 

650.00 
3CYS 1.50 
30216 29.50 

3E22 49.80 
3E29 39.50 
3EJ7 1.93 
3H 0.40 
3J 170E 

1450.00 
31 0.40 
304 2.50 
4-65A 55.00 
4-2508 105.00 
4-400C 95.00 
4- r0006 498.00 
4832 35.00 
0307/1 1.75 
4826 1.95 
4C28 25.00 
4C35 145.00 
4C25011285.00 
4CX125C 
Elm« 150.00 
4CO250845.00 
IC 02371310 

66.00 
4CO2506 
EIMAC 115.00 
4CX25OR 
AMPERES 

125.00 
4cxasoA 

100.00 
4CX10004 

425.00 
4C015008 

475.00 
4CX5000A. 

1000.00 
4021/4-125A 

85.00 
4E132 125.00 
4E27A 125.00 
4057 2.25 

40v7 2..25 
4JC6A 2.95 
4616 1.50 
4785P 150.00 
401508 35.00 
401500 55.00 
4x500A 350.00 
58/1020 9.50 
54152M 9.00 
5A1636 10.00 
5A1706 6.25 
5A-180M 9.00 
5A-2066 10.00 
5B-110M 10.00 
513-254M 11.50 
513-255M 11.50 
573.256M 15.00 
5B-257M 15.00 
5B-258M 14.50 

5C22 125.00 
5CL8A 2.50 
53180E 

1950.00 
5L38 2.95 
5R4GB 5.50 
5R4GY 4.95 
5R4WG0 5.95 
5T4 5.95 
578A 1.95 
5U4G 4.50 
5U4GB 4.50 
5V4G 2.50 
5W4 4.95 
5X4 4.95 
5Y3GT 3.50 
523 4.50 
524G 2.50 
6/30L2 0.70 
6A2036 9.00 
687 4.95 
6A8 2.50 
6AB7 4.50 
6AC7WA 2.00 
6AG5 2.50 
6AG 7 2.50 
681-16 3.50 
6834 3.50 
6AJ 7 2.00 
6865 1.93 
6866 2.50 
68L5 0.85 
6AM4 3.25 
6AM5 4.50 
6AM6 1.95 
6A N5 4.50 
6A N8A 4.50 
6A05 1.75 
6A08 1.50 
6A R5 8.95 
6AS5 1.50 
6AS6 2.50 
6AS7G 4.50 
6816 1.95 
6A113 1.75 
6AU4G7 2.95 
6AU5GT 4.50 
64,U6 1.50 
6AV6 1.95 
6AW8A 3.50 
673X4GT 1.95 
6AY3B 1.95 
6AZ8 4.50 
6B8G 2.50 
6010 1.95 
613,96 1.50 
6E387 4.50 
68A8A 3.50 
6BC8 1.50 
6BR3 2.95 
68E6 1.50 
68060 3.00 
6BH6 1.95 
68118 1.50 
6836 1.50 

61364 6.50 
6BL6 85.00 
6I3L8 1.15 
6BM6 115.00 
6856 1.65 
613503 3.95 
6E1C/5 1.35 
6807A 1.50 
6BR7 4.93 
6BS7 5.50 
6BW6 5.35 
60W7 1.50 
6B26 2.50 
6827 2.95 
6C4 1.95 
6C5 2.50 
6C6 3.50 
6C8G 2.50 
6C9 4.95 
6CA4 4.95 
6CA7 3.50 
6CB5 3.95 
6CD6GA 4.50 
6CF6 1.95 
6CG7 4.50 
6CH6 0.95 
6CL6 3.25 
6C L8A 2.95 
6CM7 2.95 
6CS6 0.75 
6CS7 0.95 
6CW4 8.00 
6CX8 3.95 
6DC6 2.35 
6038 1.35 
6038 Spe-
cial 3.50 
6066 1.50 
6005 8.50 
6006B 2.50 
6DT6A 1.50 
60W4B 3.50 
6E5 3.95 
6E87 2.50 
6[A8 2.50 
6E88 3.50 
6EJ 7 0.85 
6EM5 2.50 
6EM7 2.50 
6EU8 1.75 
661/7 04 
6EW6 1.30 
6F1 2.00 
6F5 5.50 
6F7 5.50 

6F13 3.00 
6F14 1.00 
6F17 2.75 
6F23 0.60 
6F24 1.25 
6F25 1.25 
6F28 1.25 
6F32 1.25 
6F33 10.30 
SENS 8.50 
6FH8 15.00 
6FL2 4.50 
6E07 4.50 
6G05 3.95 
601-18A 2.50 
6GJ 7 0.85 
6066 3.95 
6GM6 2.65 
6GS7 2.13 
6GV8 0.93 

6GW8 2.50 
6005 4.95 
6006 2.50 
6HI 9.50 
6H6GT 2.50 
61-1137 1.95 
61-4E8 3.50 
6HM5 2.50 
6H05 3.50 
61-156 4.95 
6HS8 2.95 
6HZ6 3.50 
634 2.15 
6,1501 2.50 
6.16 2.00 
617 4.15 
637G 4.15 
6.1B6A 9.50 
6JE6C 9.50 
6JM6 9.50 
6JU8A 2.50 
63 S6C 9.50 
6K7G 2.00 
6680 3.00 
6606 10.50 
66G6A 6.95 
6L1 2.50 
6L6GC 3.50 
G L6GC 
USA 9.50 
6L6GT 3.30 
6L7 3.50 
6115 3.15 
61.19 3.95 
6138 2.50 
61.020 1.15 
6LF6 11.50 
6L06 9.50 
6P28 2.00 
6070T 1.50 
6R7 3.15 
6F1HH8 10.00 
6S4A 1.95 
6SA7 1.95 
6SC7 1.95 
6SH7 1.95 
6SJiGT 1.95 

6SK7 1.95 
6SL7GT 1.95 
6SN7GT 1.95 
6S07GT 1.50 
6SS7 1.95 
618 1.50 
6U6GT 3.50 

6U7G 3.50 
6U8A 1.50 
6V6G 1.45 
6V6GT 2.50 
6W4GT 1.95 
606G 3.95 
6X2N 1.00 
6X4 1.50 
6X5GT 1.00 
6X8A 2.25 
7A6 4.50 
7AU7 1.50 
7B6 3.50 
7B7 2.50 
708 4.30 
737 5.50 
767 7.50 
7L 1.50 
707 4.50 
704 2.50 
888 2.50 
8E110 2.50 
81305 1.95 
8CW5 1.50 
8E88E1 1.50 
8F07 1.95 
1002 1.25 
100E7 2.50 
100/(8 2.50 
10088 1.95 
10EW7 2.95 
10F1 1.95 
10066 1.95 
10P14 2.50 
11E3 55.00 
11R3 5.50 
12A6 3.95 
12806 2.50 
128E6 5.50 
12AH7GT 

404 
12AL5 1.00 
12816 1.75 
12AT7 1.30 
12AT 7WA 

2.50 
12AU6 1.50 
128U7 0.85 
12AV6 1.95 
12AV7 2.50 
128X4010 

2.50 
12AX7 0.95 
12AX7WA 

2.30 
12AX7S 7.95 
12807 3.95 
12B4A 4.50 
12886 2.50 
128E6 1.95 
12BH7A 4.95 
12BL6 1.75 
12BR3 1.95 
12BY7A 3.50 
12C8 2.50 
12CA5 1.95 
I2CX6 1.95 
1200613 3.50 
120W4A 3.50 
12026 3.95 
12E1 19.50 
12E14 38.00 
12FX5 1.95 
I2GN7 5.50 
123500 3.95 
12J7GT 3.50 
12J28 2.95 
126701 1.50 
1268Y 1.95 
12KU7 1.95 
12S7GT 1.50 
12SA7GT 

1.95 
12SG7 4.75 
12567 1.95 
12537 1.50 
12034701 

1.85 
12SW7 3.50 
12SY7 4.50 
12X4 1.95 
1307 3.20 
13DE7 2.30 
130R7 2.93 
13E1 145.00 
13EM7 3.50 
14136 4.50 
14R7 3.50 
15E 5.50 
16803 1.95 
16005 2.95 
161-1 0.40 
161. 0.40 
1788 3.30 
17AX40 TA 

1.95 
1713E3 2.50 
170W4A 2.95 
170558 1.50 
17.1Z8 4.50 
1803 6.00 
18085 3.50 
19A05 3.50 
19AU4GT 

2.50 
19806 3.50 
1903 19.50 
1906 9.00 
19H4 35.00 
19H5 33.50 
20CV 9.50 
2001 2.50 
20L F6 7.95 

20L1 0.95 
20P1 0.55 
20P4 1.95 
20P5 1.15 
21326 6.50 
21606 4.95 
21LU8 3.75 
2481 39.50 
2489 39.50 
25806 1.75 
250060 2.95 
25L6G7 1.75 

29C1 19.50 
29606 6.50 
30C15 0.50 
30C17 0.40 
30C18 1.48 
30FL2 1.35 
30FL12 0.95 
30E1_13 1.10 
30FL14 1.25 
30L1 0.45 
30L15 0.60 
30L17 0.60 
30P4MR 1.00 
30P12 1.00 
30P18 0.60 
30P19 1.00 
30PL1 2.50 
30PL13 0.60 
30PL14 1.75 
31JS6C 5.50 
33AJ158M 

19.50 
3583 3.95 
3585 4.50 
35C5 4.50 
35L6GT 2.00 
3523 1.95 
35Z5GT 3.50 
38HE7 5.95 
40606 5.50 
42 6.95 
47 6.00 
50A5 1.50 
50135 1.95 
5005 0.95 
50CD6G 1.95 
50EH5 1.50 
50106 2.135 
53KU 4.50 
7561 3.50 
75C1 4.50 
80 4.50 
83 8.50 
83A1 7.50 
8581 6.50 
8582 2.95 
90AV 17.50 
90C1 3.50 
90CG 17.50 
90CV 17.50 
91AG 9.00 
92AG 25.00 
92AV 25.00 
9581 6.50 
100E1 10.00 
108C1 2.50 
15082 6.50 
150C1K 9.00 
15002 2.50 
150C4 2.50 
185BT 1.50 
211 25.00 
2300 15.00 
2310 15.00 
250TH 150.00 
307 5.00 
3288 15.00 
5720 59.00 
705A 12.50 
713A 25.00 
723A/B 75.00 
7248 275.00 
7258 275.00 
726A 75.00 
8018 15.00 
803 14.95 
805 59.00 
807 3.50 
811 15.00 
812A 35.00 
813 Phlhos 

35.00 
813 27.50 
8298 22.50 
8338 95.00 

845 59.50 
866A 8.50 

872A 20:00 
873 60.00 
954 1.00 
955 1.00 
1849 315.00 
1927 25.00 
2040 25.00 
2050A 5.95 
2050W 6.50 
4212H 250.00 
4471 35.00 
48878 9.50 
5544 79.50 
5559 55.00 
5636 5.50 
5642 9.30 
5643 9.50 
5651 2.50 
5654 1.95 
5670 3.25 
5672 4.50 
5675 28.00 
5678 7.50 
5687 4.50 
5696 4.30 
5702 3.50 
5704 3.50 
5718 6.15 
5725 2.50 
5726 2.50 
5727 2.50 
5749 2.50 
5750 1.85 
5751 2.95 
5763 6.50 
58148 3.25 
5823 9.50 
5829WA 6.50 
5840 3.50 
5842 11.00 
5847 10.95 
5863 95.00 
5879 9.50 
5886 13.95 
5894 39.30 
5899 4.50 
5963 1.75 
5965 2.15 
6057 3.75 
6058 2.50 
6060 2.25 
6072 6.95 
6080 8.50 
6080WA 9.50 
6132 10.50 
6136 2.50 
6146B 9.50 
6146W 12.50 
6155 72.00 
6156 125.00 
6157 2.50 
6158 3.20 
6189 4.50 

6201 6.45 
6380 3.30 
6360 4.50 
6386 14.50 
6442 75.00 
6463 7.50 
6550 8.95 
65508 GE 

13.95 
6870 11.30 
68838 9.95 
6973 8.95 
7025 2.50 
7025S 6.95 
7027A 10.00 
7119 9.00 
7189 5.50 
7199 7.50 
7247 8.50 
7475 5.00 
7486 155.00 
7527 125.00 
7551 8.50 
75818 11.95 
7586 15.00 
7587 19.50 
75918 8.95 
7815 59.30 
7868 8.50 
7895 17.50 
8156 9.93 
8950 10.50 
18042 10.50 
9002 6.50 
9003 8.50 
6C06 2.50 
8417 8.95 

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

FRI 9AM-5.00PM 
'24-HOUR ANSWERPHONE 

SERVICE' 
ACCESS 8. BARCLAYCARD 
PHONE ORDERS WELCOME 

UK ORDERS P&P Li 
PLEASE ADD 15% VAT 

EXPORT ORDERS WELCOME 
CARRIAGE AT COST 
PLEASE SEND YOUR 

ENQUIRIES FOR SPECIAL 
QUOTATIONS FOR LARGE 

REQUIREMENTS. 
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ON THE COVER 

On the cover this month is 
the Yaesu FT-736R all mode 
multiband VHF/UHF trans-
ceiver. 
The FT-736R covers up to 

four of the 50MHz, 144MHz, 
220M Hz, 430M Hz, 440M Hz and 
1.2GHz bands with installable 
band modules, providing 10W 
output on 50M Hz and 1.2GHz, 
and 25W on the others. 
Operating features include 

an IF shift and notch, noise 
blanker, all mode VOX and 
three-speed AGC. 
A special FM mode reduces 

channel interference in 
crowded areas. An automatic 
repeater shift and centre 
tuning meter are provided for 
FM repeater operation. The 
CAT system allows the rig to 
be used with an external PC. 
The FT-736R is powered 

from 13.5V dc or from the ac 
mains by its own internal 
supply. The transceiver 
weighs 9kg and measures 
368x 129 x 286mm. The FT-736R 
costs £1,359 including VAT. 
For further information 

contact South Midlands Com-
munications, SM House, 
School Close, Chandlers 
Ford Industrial Estate, East-
leigh, Hampshire SO5 3BY. 

AF SIGNAL GENERATOR 
Jandek have recently 

announced a new AF signal 
generator, JDO13, as a new 
addition to their range of 
construction kits. 
The JDO13 AF signal gener-

ator is the first in a series of 
simple test equipment. Its 
specifications include: an 
approximate frequency range 
of 45MHz to 40kHz in six 
overlapping ranges; sine-
wave output is continuously 
variable up to approximately 
3V pk-pk; and an auxiliary 
output to drive a digital fre-
quency meter. 
The JDO13 kit contains a 

tinned, drilled PCB; all of the 
board-mounted components; 
control potentiometers; 
range switch and associated 
off-board components; and 
instructions which include 
board layout, wiring and cir-
cuit diagrams. The kit costs 

£10.75 including postage and 
packing. 
For further information 

contact Jandek, 6 Fellows 
Avenue, Kingswinford, West 
Midlands DY6 9ET. Tel: (0384) 
288900. 

FAIRMATE HP 100E 
Nevada have announced a 

new hand-held scanner which 
uses the very latest micro 
computer' technology, the 
Fairmate HP 100E. 
This scanner has a fre-

quency range of 25MHz-
550MHz, 850MHz-1300MHz, 
and selectable receive 
modes: AM, narrowband FM 
and wideband FM. It has 1,000 
channels of memory, and the 
search steps are fully prog-
rammable in 5k or 12.5k steps 
up to 995kHz steps. 
The Fairmate HP 100E is 

supplied complete with a full 
set of high power Ni-Cads, 
two antennas, carrying case, 
earphone, dc cable, shoulder 
strap and a belt clip. 
The scanner costs £299.00 

from Nevada, 189 London 
Road, North End, Portsmouth, 
Hampshire P02 90AE. Tel: 
(0705) 662145. 

THE PFR-T REGULATOR 
Elcomponent Limited have 

recently introduced their 
latest range of electronic 
regulators for power factor 
correction. The PFR-T regula-
tor provides a choice of 
options to users who need to 
connect or disconnect PFC 
capacitors, depending upon 
the level of reactive power 
required. 
The PFR-T commands from 

three to fourteen capacitor 
banks and features a delay of 
thirty seconds between the 
connection of one bank to 
another. 
Because of its modular 

nature, the PER-T can 
incorporate features from 
different types into a single 
custom product, thus increas-
ing the options available. 
Input voltages can be either 

110V, 240V or 415V, and the 
maximum power consump-
tion is 10VA. 
Other features include an 

output contact rating of 8A, a 
mains power filter, connec-
tion terminal cover and a 
144mm x 144mm DIN housing. 
For further information 

contact Elcomponent Ltd, 
Unit Five, Southmill Trading 

6 please mention AMATEUR RADIO when replying to any advertisement FEBRUARY 1990 



All the latest 
news, views, comment and 
developments on the amateur radio scene 
Centre, Southmill Road, 
Bishop's Stortford, Hert-
fordshire CM23 3DY. 

CONNECTOR SUPPORT 
TERMINALS 

Klippon Electricals Limited 
have introduced a new range 
of connector support termi-
nals, designed to be used 
where a central termination 
or anchor point is required on 
a coaxial datacom cable 
system. 
The KCS connector support 

terminal mounts on to a TS32 
DIN mounting rail in the same 
way as with standard termi-
nals. Also available are two 
types for both 50 ohm and 75 
ohm BNC connectors. 
Coaxial, fibre optic or 

electrical connector pro-
ducts can be fitted into the 
connector support, provided 
its outside diameter is not 
greater than 22mm. 
For further information 

contact Klippon Electricals 
Limited, Power Station Road, 
Sheerness, Kent ME12 3AB. 
Tel: (0795) 580999. 

BINDING POSTS 
A new range of PCB 

mounted binding posts with 
4mm sockets have been 
introduced by Watts Inter-
national Components Ltd. 
Available with four or eight 

terminals, they are used in 
professional audio and Hi-Fi 
applications and with test 
equipment where a non-fixed 
attachment or probe is 
required. 
There is a choice of cap 

colours for easy identifica-
tion in loom wiring use, and 
the posts accept a standard 
4mm banana plug. 
For further information 

contact Watts International 
Limited, No 4 Phillips Busi-
ness Centre, Terminus Road, 
Chichester, West Sussex 
P019 2UL. Tel: (0243) 533479. 

PC EDGE CONNECTORS 

Unitel have announced a 
further addition to its range of 
PressaKon interconnection 
system products. 
These PC edge connectors 

have 0.100in terminal spacing 
and are designed for right 
angle mounting. 
They can be supplied with 

PCB locking hooks and stand-
offs and, although designed 
for mating with PressaKon 
wafers, can also be used with 
other industry-standard inter-
connection products. 
For further information 

contact Unitel Limited, Unitel 
House, Fishers Green Road, 
Stevenage, Herts SG1 2PT. 
Tel: (0438) 314393. 

NEW MINIATURES 

Rendar Limited have 
introduced a new range of 
miniature and sub-miniature 
jack plugs. Screened and 
unscreened versions are 
available with both varying 
pole and cable restraint 
options. Straight and right-
ang led models are also avail-
able. 
The plugs are ideal for many 

applications which include 
stereo, mono and audio signal 
systems. The plugs mate with 
2.5 and 3.5mm jack sockets. 
For further information 

contact Rendar Limited, Dur-
ban Road, South Bersted, 
Bognor Regis, West Sussex 
P022 9RL. Tel: (0243) 825811. 

TERMINAL BLOCKS 

new range of 
approved PCB 
terminal blocks. 
These heavy-duty PBS 

terminal blocks are rated at 
15A and up to 250V, and have 
an insulation resistance of 
2kV. With M3 and M4 terminal 
sizes they are available from 
2-12-way, as either straight or 
right-angled terminals. 
Applications include power 

supplies and alarm systems 
controls; indeed anywhere 
there is a high power termina-
tion requirement. Snap-fit 
clear plastic covers are also 
available. 
For further information 

contact Watts International 
Limited, No 4 Phillips Busi-
ness Centre, Terminus Road, 
Chichester, West Sussex 
P019 2UL. Tel: (0243) 533479. 

Watts International Compo-
nents Ltd have introduced a 

UL/CSA 
mounted 

EVENT 
The London Amateur Radio 

Show takes place on 9-10 
March 1990 at the Picketts 
Lock Centre, Picketts Lock 
Lane, Edmonton, London N9 
OAS. 
This event promises to 

attract many exhibitors and 
visitors to the huge exhibition 
centre at Picketts Lock. 
You can get to Picketts 

Lock by car via the A406 North 
Circular Road, or the W8 bus 
from Lower Edmonton 
Station. • 
Admission is £1.00 (75p for 

advance sales of ten or 
ticket). There is ample free 
parking. 
For further information 

contact the secretary, Lon-
don Amateur Radio Show, 126 
Mount Pleasant Lane, Bricket 
Wood, Hertfordshire K12 3XD. 

CLUB NEWS 
The Farnborough and Dis-

trict Radio Society meets on 
the second and fourth 
Wednesday of the month at 
7.30pm at the Railway Enthu-
siasts Club Premises, off 
Hawley Lane ( by M3 bridge), 
Farnborough, Hants. 
On 14 February there will be 

a lecture, and on the 28th 
there will be the club's First 
Silver Jubilee Special 
Evening. 
For further information 

contact the club honorary 
secretary Tim Fitzgerald 
G4UQE, tel: (0276) 29231. 

The South Bristol Amateur 
Radio Club meets every 
Wednesday at the Whitchurch 
Folkhouse Association, 
Bridge Farm House, East 
Dundry Road, Whitchurch, 
Bristol, Avon BS14 OLN. 
The club's programme of 

events for February includes: 
on 7 February, Training for 
VHF Field Day; on the 14th, a 
VHF Activity Evening; and on 
the 21st, a Computer Activity 
Evening. 
For further information 

contact Len Baker G4RZY, 
tel: (0272) 832222. 

Although the Duxford 
Radio Society is not an 

Amateur Radio Club it is 
associated with the Imperial 
War Museum, and the socie-
ty's members' main purpose 
is in documentation, colla-
tion, restoration and the 
occasional operation of his-
toric radio gear on the Impe-
rial War Museum's inventory. 
The society is looking for 

new members who are able to 
contribute to the aims of the 
society by cataloguing, trans-
lating and researching 
technical manuals. 
For further information 

contact John Brown G3EUR, 
tel: (0708) 852371. 

The Loughton and District 
Amateur Radio Society meets 
every month at Room 14, 
Loughton Hall, Rectory Lane, 
Loughton, Essex, for a 7.45pm 
start. All visitors are welcome 
to attend club meetings. 
On 9 February Ray Pedley 

GOLWF will be giving a talk 
about construction — A Home-
brew VHF/HF Converter. A 
meeting about Any Radio 
Questions will be held on 23 
February. 
For further information 

contact the secretary, John 
Ray G8DZH, tel: 01,-508 3434 
after 6.00pm. 

The Southgate Amateur 
Radio Club meets at the Holy 
Trinity Church Hall ( upper), 
Winchmore Hill, London N21 
for a 7.45pm start. 
The well-known BBC 

weatherman, Jim Bacon 
G3YLA will be giving a talk 
about Sporadic E propagation 
on 8 February. 
For further information 

contact the honorary secret-
ary, Peter GOGTE, tel: (0438) 
724991. 

The Wimbledon and District 
Amateur Radio Society meets 
on the second and fourth 
Friday of the month at 7.30prri 
at the St Andrews Church 
Hall, Herbert Road, London 
SW19. 
On 9 February Nick G6AJY 

will be giving a lecture about 
testing your own equipment. 
For further information 

contact the secretary Nick 
Lawlor G6AJY, tel: 01-330 
2703. 
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A USER REVIEW  
L_ 

D2935 WORLD RECEIVER 
It is not often that I have the 

opportunity to examine a receiver 
designed and built for the mass market, 
so I was looking forward to reviewing the 
D2935 World Receiver from Philips 
Electronics Ltd. This general-coverage 
unit copies AM, FM, SSB and CW, 
although the FM mode is available 
between only 87.5 and 108MHz. The 
specifications of the D2935 World 
Receiver are shown in the Table. 
My first impression of this rig is of its 

workman-like quality. It makes operating 
for world-wide reception easy. The 
receiver is capable of AM and SSB 
reception from 146kHz to 29.999M Hz; the 
FM segment applies to only the popular 
FM band between 87.5 and 108MHz. The 
unit is housed in a polystyrene case 
which has an outer border of dark grey on 
the front. The inner panel contains the 
controls and the speaker. 
The 4in speaker is on the left-hand side 

of the panel, the opening of which is 
covered with a black mesh grille. 

LCD display 
The very clear LCD display shows the 

selected waveband and the chosen 
alpha-numeric preset memory in addi-
tion to the tuned frequency. 
Below the display area are six touch 

buttons and, at the bottom, one is marked 
STORE. Below this are four more touch 
buttons covering FM, LW, MW-AM, and 
SW. Above the display area is a five-
element LED tuning indicator which 
operates on AM. 
To the right of the LED tuning indicator 

is a label which.lists all the short wave 
bands and their respective frequencies: 
the broadcast bands being shown black 
on white and the amateur bands white on 
black. The keypad on the right comprises 
touch buttons with keys ' 1' to ' 0' and a 
decimal point. The bottom right-hand 
button is the EXECUTE command. 

In a vertical column to the right-hand 
side of the front panel are four rotary 
controls, from top to bottom: BFO (anti-
clockwise LSB, clockwise USB), AM 
GAIN control, TONE control and 
VOLUME control. Above the BFO are 
three vertical push on/off switches. From 
left to right these are: an AERIAL 
FERROCEPTOR (ferrite rod) or 
TELESCOPIC ROD. ATTENUATOR (cal-

led local/distance) and BFO (on/off). At 
the top left-hand side of the receiver are, 
from left to right: the POWER on/off 
switch, which is blue and has a large 
operating area, and the OPTIONAL 
LIGHTING switch for the LCD display, 
which is brown and only used when 
operating the radio from the mains. The 
tuning knob is just below the keypad. 
The telescopic antenna housed along 

the top of the unit is fitted with 300 stops 
along a horizontal plane. An adjustable 
quick release carrying strap is also 
supplied. 
On the left-hand side of the panel are 

four sockets and a voltage adjuster. From 
top to bottom these are: LINE OUT, 
HEADPHONES, 12V dc IN and MAINS IN. 
The voltage adjuster turns between 
110/127 or 210/240 volts ac. 
The right-hand side of the panel has 

three screw connectors, from left to 

right: AM ANTENNA, EARTH and FM 
ANTENNA. The battery compartments 
are on the rear panel; the six D cells 
having a separate section from the three 
AA cells for the memory. 

Operation 
I found it strange operating this set, 

having been used to the communications 
type of receiver, but after familiarising 
myself with the various controls it was 
really simple enough. 
Programming frequencies into the 

memories is done by tuning in a station 
via the tuning knob or keying in the 
frequency on the keypad. After pressing 
STORE, you have five seconds to press 
the channel you want to occupy using the 
alpha-numeric coding, otherwise the 
display reverts to the frequency already 
keyed in. 
There are nine memories divided up 

Specifications of the Philips D2935 
Radio section 
Frequency range 
With direct access to LW-MW 

Modes available 
Antennas 

Input attenuator 
Beat frequency oscillator 
AM gain control 
Tuning system 

Amplifier section 
Maximum output 

Power supply 
Ac mains or Batteries 

Battery lifetime 
External connections 

Cabinet 
Material/finish 
Dimensions 
Weight 

Up conversion double superheterodyne 
146 - 29.999KHz (continuous) and 87.7 - 108MHz 
120m - 90m - 75m - 60m - 49m - 41m - 31m - 25m - 
21m - 19m - 16m - 13m - 11m bands 
AM - FM - SSB - CW 
Ferroceptor for MW and LW. Telescopic aerial 
for FM/SW switchable for LW and MW 
Built-in switchable 
Built-in switchable with variable pitch 
Built in (for CW and SSB reception) 
Phase- locked loop with direct frequency key in 

2W (± 1dB with 10% distortion) 
4in high flux speaker 
127 - 220V ± 10% switchable 50/60Hz 
6 x 1.5V batteries ( D cell or UM1) for radio. 
3 x 1.5V batteries (AA cell or UM3) for memory 
back up 
Radio: fifty hours at normal use 
dc input: 12V dc ('-' centre pin) 
External aerials: terminals for AM/FM 
Line Out: phono socket 
Headphone: 6.3mm socket 

Polystyrene 
320 x 180 x 75mm (WHD) 
2.45kg 
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 by Ken Michaelson G3RDG 
into this alpha- numeric method: A1, A2, 
A3, B1, B2, B3, C1, 02 and C3. Assuming 
that you want to select the first channel, 
during the five seconds available, press 
A followed by 1. Consequently A1 will 
appear at the top right of the display area 
indicating that the frequency is stored in 
memory channel Al. Storing the other 
eight channels is done by following the 
same procedure. To recall the chan-
nels press the necessary letter-figure 
combination, although in a number of 
cases the channel can be recalled by 
pressing only one figure key. 

Selecting the bands 
Band selection is carried out using a 

group of four touch keys, situated below 
the memory channel keys. The right-
hand key, SW, has a white bar on it, while 
the others have a grey bar to distinguish 
them from the short wave band selector. 
Note that the various short wave bands 
are selected by sequentially pressing 
the SW key so that, starting from the 
lowest frequency, 120m or a readout of 
2300kHz, the set switches through the 
various bands, eg, 90, 75, 60, 49, 41, 31, 25, 
21, 19, 16, 13 and 11m. Pressing the key 
again repeats the sequence once more. 
This is quite apart from using either the 
keypad or tuning knob to arrive at a 
chosen frequency. 

Listening 
I started listening by searching for 

amateurs on the 7MHz band. I used the 
telescopic antenna to receive several 
amateur stations on LSB. To receive 
SSB, you must switch in the BFO. The 
actual tone of the BFO is set by a rotary 
control below the switch and is clearly 
marked. So, although the tuning knob 
alters the frequency in 1kHz steps — too 
large a step in my opinion — it is possible 
to tune in a signal by adjusting the BFO 
control. 

I then attached my 80m dipole to the 
receiver. This was fed through an ATU 
and the coax was attached to the set 
using two of the three screw connections 
on the right-hand side of the receiver. 
Naturally this resulted in a considerable 
increase in signal strength, and a 
number of QS0s were monitored during 
daylight hours. 
With the telescopic antenna still 

connected, I then tried to receive fax 
stations, which were decoded through 
my ICS FAX- 1 using the LINE-OUT phono 
socket on the side of the receiver. This 
was more difficult because the setting of 
the BFO was critical. The tones had to be 
just right, otherwise the ICS FAX- 1 would 
not respond to either the start signal or 
the stop' signal. I have no complaint 
about the stability of the receiver, as fax 
and RTTY signals stayed just where I had 
tuned them. 

Broadcast stations 
The 1kHz stepping rate of the tuning 

Front view 

-O'er 

Sample printout of fax reception 

knob is not a disadvantage when tuning 
into broadcast stations on the long wave 
band. I logged Motala on 189kHz, DLF 
Munich on 207kHz and others at a 
reasonable strength. Unlike other rigs 
this receiver is very receptive to these 
low frequencies. The long wave stations 
were received with the aid of a home-
brew frame antenna in the attic. Discon-
necting the frame antenna and using the 
built-in telescopic antenna resulted in a 
great number of stations being heard on 
medium wave. 

Sensitivity 
There is no doubt about the sensitivity 

of the receiver when working DX using 
only the whip antenna. Listening to 
amateurs on 14MHz was excellent when 
the band was open and numerous 
stations were heard. Given reasonable 
conditions, the same result can be 

obtained on 21MHz. I have to point out, 
however, that the tuning of SSB signals is 
critical. The AM GAIN control can be 
used in conjunction with careful adjust-
ment of the BFO knob to receive 
intelligible speech. And reception of CW 
is easier since the operator selects the 
tone manually. 
When the D2935 was used outdoors and 

away from man-made interference the 
background was relatively silent, allow-
ing some very weak stations to be heard.. 

Conclusion 
This receiver is great value for money 

and a credit to Philips' designers. I would 
recommend it to any short wave listener. 
The D2935 costs £149.50 including VAT. 
For further information contact Philips 

Consumer Electronics Ltd, City House, 
420 London Road, Croydon CR9 3QR. Tel: 
01-689 2166. 
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News for HF operators compiled by Don Field G3XTI" 

As I write this column, the big news is 
that XW8DX and XW8CW are finally on 
the air from Laos after much speculation 
and rumour. For yours truly, my XW8DX 
contact should place me on to the DXCC 
Honor Roll except, that is, there are 
rumours that the group had no licence. 
Mind you, I find it difficult to believe 
anyone would have the nerve to operate 
from Laos without the appropriate 
documentation. 

It has been many years since Laos was 
last on the air, but the ice was broken on 
14 November when XW8KPL first 
appeared. This one proved to be genuine 
and is the result of efforts by JA1UT and 
others ( the same group got XU1SS on the 
air a few years ago) who went to Laos 
with equipment and stayed for some time 
to train the local operators. 
XW8KPL is now permanently estab-

lished at the Pathet Lao News Agency in 
Vientaine, and the Japanese hope to 
return in the near future to do some 
serious operating from there. 
After 14 November, however, XW8KPL 

was difficult to work. The local operators 
were inexperienced and tended to 
participate in list and net activities. So 
when the Hungarian group showed up on 
8 December with the aim of repeating 
their Vietnam success of a year earlier, it 
was especially welcome. I hope you 
managed to catch one of these opera-
tions but, in any case, it looks as though 
amateur radio has returned to Laos to 
stay. 
UK amateurs have worked the 

XW8DX/XW8CW group on 10, 15, 20 and 
40m, with 80 and 160m operation prom-
ised later. 

Send QSLs for both calls to: ARS 
XW8DX, PO Box 67, Vence, F-06140, 
France. Do not send cards to F6HIZ's 
home address. 

Amateur radio in China 
China, of course, is another country 

which was off the air for many years. 
Meng Chao BZ1FB recently circulated 
via HF packet radio an interesting 
resumé regarding recent developments 
in amateur radio in China. 

On 29 March 1982 BY1PK, the Peking 
club station, became the first Chinese 
station on the bands for many years. 
Activity has increased significantly and 
there are now forty club stations active 
from all over China. Radio direction 
finding ( DF) is also popular, as in many 
European countries, with many 

  -toe. 
     

- 

thousands of devoted enthusiasts taking 
part. 
The first amateur radio exams took 

place in February 1989, when thirty-two 
would-be operators from around China 
went to Beijing for two weeks of 
intensive study. They all got their 
licences and the first appeared on the air 
on 5 August, sporting their new BZ 
callsigns. Although these are personal 
calls, operation must take place from a 
club station, and the Chinese Radio 
Sports Association is still working 
towards licensing home stations, when 
the BG prefix will be used. The early BZ 
licensees, since returning to their 
various clubs, have administered exams 
on a local basis, so now there are many 
more new licensees. 
Given that operation from home is still 

impossible, many amateurs spend their 
time home-brewing various sorts of 
electronic equipment. The few foreign 
amateur radio journals which find their 
way into China are much treasured, 
though the BY5RA club in Fuzhou now 
publishes a monthly newsletter contain-
ing DX information and much else of 
interest. To give some idea of activity 
levels, in just a brief listen around 10m 
one recent weekday morning, I heard 
four different Chinese club stations. And 
BZ1FB, who contributed the preceding 
information, has been active on both 
packet and RTTY, much to the delight of 
the keyboard fraternity. 

Bouvet latest 
The Norwegian Bouvet Island expedi-

tion, which should have ended by the 
time you read this, started on 28 
December after poor weather conditions 
had delayed their landing on the island. 
Within twelve hours of their arrival, UK 
amateurs were able to work them on 10, 
15, 20 and 40m, which was an excellent 
start. They were due to stay on the air for 
three weeks with up to five stations on 
the air at any one time, all using the 3Y5X 
callsign. Among the recruits to the 
operating team were F2CW, HB9AHL and 
JF1ST. 
The bad news is that the US expedition, 

scheduled to start in February, has been 
cancelled. The reasons for this are 
complex, but appear to be linked to the 
success of the Norwegians and also 
problems in finding a suitable ship. A 
pity, given the heavyweight sponsorship 
which had been lined up. Instead, the 
Northern California DX Foundation .has 
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promised a substantial donation towards 
the Norwegian operation. 
Bouvet Island was discovered in 1739 

by Frenchman Jean Baptiste Lozier 
Bouvet. Lars Christensen claimed 
Bouvet Island for Norway in 1927/28 
during a scientific exploration there. 
Great Britain had also laid claim to 
Bouvet, but renounced it in Norway's 
favour in 1929. Bouvet formally became a 
dependency of Norway in 1930. Since 
then, all Norwegian expeditions to the 
Antarctic have included Bouvet Island in 
their itinerary. 
The most extended stay was in 1978/79 

when a shore group was on the island for 
two months. The group included Thore 
3Y5DQ, a geologist, and John 3Y1VC, a 
telecommunications engineer. They 
gave out the greatest number of contacts 
with Bouvet to date, and also cast doubt 
on whether Gus Browning W4BPD oper-
ated from the island as he had claimed. 
Gus had signed LH4C some years 
previously, but the operating site which 
he had claimed to use turned out to be 
permanently under water! 

DX news 
During December, as well as the 

operations from Laos, there was a fair 
amount of other DX on the bands. 
FR7AIG showed up from Glorioso Island, 
though mainly in list operations. The 
Colvins were on as XT2KG, DL8CM did 
sterling work as TL8CM, K9EL showed up 
as HSOE, plus there was lots more rare 
and semi- rare DX. 
The KH4 ( Midway Island) operation at 

the end of November went down partic-
ularly well, with UK stations making 
contacts on 10, 15 and 20m. For the future, 
Alain ex-XT2BR is now active as 5U7NU 
and will be in Niger for six months. 
The islanders of Pitcairn celebrate 

their bicentennial anniversary during 
1990 and the island's nine amateurs will 
sign VR200P1 ( regular call) all year. If you 
work one of these special stations you 
will be entitled to claim a special award. 
A special application form is needed, of 
which G4DY0 has copies. 
GUO/KD7TT is active from Guernsey 

for three years, and has already 
appeared on RTTY. KE2AA/KH3 is a new 
operator on Johnston Island, while 
KNOE/KH3 remains very active from 
there on all bands ( he was worked from 
the UK on 10m during the November 
contest). KX6DC planned to be espec-
ially active on all the LF bands for the 
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winter season, particularly looking for 
Europe at his dawn and ours. 
G4MVA has returned to Cyprus for a 

three-year stay and will be active as 
ZC3CZ again. If Glynn's previous opera-
tions are a guide, he should be very 
active on the bands. 
Walvis Bay now has its own prefix, ZS9, 

and ZS1IS is now signing ZS9A. I know of 
at least one group who plan to make a big 
splash on the bands from Walvis Bay as 
soon as the ARRL accept it on to the 
DXCC list ( if, indeed, that is what 
happens). 

DXCC 
Although the decision still has to be 

ratified, it appears that the ARRL will add 
Conway Reef and Banaba to the DXCC 
list, but will reject the Australs and 
Marquesas as expected. They have also 
rejected Frederick Reef but, in any case, 
no operation had actually taken place 
from this one. The ARRL has also ruled 
following Mexican allegations of irregu-
larities in the XF4L operation from 
Revilla Gigedo. The objections were 
overruled and the operation continues to 
count for DXCC. 
The November issue of QST magazine 

gives details about the early recipients 
of the 40m DXCC Award. The following 
UK stations appeared (the country total 
is in brackets): G3KMA (310), G3TJW 
(303), GM3ITN (259), G3XTT (251) and 
GM4KHE (168). The same issue reported 
GW4TFX as having gained a Phone DXCC 
Award, G3MXJ the CW Award, and 
GW4BLE as the latest UK arrival on the 
Honor Roll. Congratulations to all. 
OST also carried a fascinating profile 

of George De Grenier W1GKK. George 
has the distinction of being the only 
amateur in the world to have worked and 
confirmed all DXCC countries, both 
current (321 as of late 1989) and deleted 
(fifty-one of them). Even the famous 
W6AM, with his rhombic farm, missed the 

odd one. 
What makes George's success even 

more remarkable is that he operates 
from a modest location, obstructed to 
one side by the Berkshire mountains of 

Massachusetts. And to cap it all, until 
recently, he had only operated on 20m. 
This had been mostly with home-brew 
equipment and home-made monoband 
yagis, although he now has a TS830S with 
outboard VFO, an SB220 linear, and a 
Cushcraft four-element 20m yagi. 
Recently, George started operating on 
80m with an inverted vee antenna. Quite 
a record! Indeed, no one will ever match 
George's achievement, because it is now 
too late to catch all those deleted DXCC 
countries. 

DXNS speed challenge 
It may be too late to work them all, but 

there are still plenty of challenges in 
DXing. A recent one was the speed 
challenge established by G4DY0, editor 
of DX News Sheet, to raise money for the 
Norwegian Bouvet Island expedition. 
The idea was to work DXCC (100 
countries) in the shortest time possible. 
In the event, it looks as though Brendan 
won his own challenge, putting in a time 
of eleven hours and four minutes during 
the weekend of the CQWW Phone 
Contest. It took me roughly three times 
as long during the CW leg of the contest. 
Lots of fun, though. 

Pocket Cluster 
In earlier columns I have mentioned 

the setting up of a Packet Cluster system 
in the UK. As I write this the system is 
undergoing trials and is proving 
extremely valuable. Over the weekend of 
the ARRL 10m Contest, for example, 
many DX stations were 'spotted' by users 
and ' announced' via the system to 
anyone who was connected. From 1 
January the callsign will be GB7DXI, with 
direct access on 70.325MHz, or via the 
WOK22 NET/ROM on 144.675MHz. The 
node is located at G4LJF's 0TH in 
Wokingham. The system will shortly be 
able to provide WWV data, beam head-
ings, QSL information and much else of 
value to HF DXers. 

Contests 
Firstly, G4FRE recently pointed out to 

me that his score was omitted from the 

1988 CQWW CW results. Dave operated 
from Gibraltar single-band on 7MHz 
signing ZB2/G4FRE and scored 22,649 
points. 
As well as the SSB leg of the CQWW 160 

Contest, which I mentioned last month, 
the Yugoslavian DX CW Contest takes 
place on the weekend of 3-4 February, 
and the Dutch PACC Contest (SSB and 
CW) takes place a week later. 
The big one, though, is the ARRL CW 

Contest on 17-18 February. This is always 
well supported by UK amateurs, as is the 
SSB leg which will be held on 3-4 March. 
Looking ahead, don't forget the Ber-

muda Contest on 17-18 March. The UK 
winner gets a free holiday in Bermuda. 

QSL 
I am currently dealing with QSL cards 

for the GJ6UW operation, which took 
place last October. A number of stations 
gave the wrong callsign on the card, 
while others sent return envelopes but 
no return postage (from the USA!). One 
generous (?) US amateur sent three 
QSLs and only one IRC, which certainly 
won't cover the cost of return postage. 
Most, of course, are rather less mean. It 
is a salutary reminder, though. 
When sending QSL cards to DX 

stations, do ensure that the correct 
details are on the card, so that the QSL 
manager doesn't waste his time trying to 
find the OSO in the log. And, if you want a 
direct card back, enclose enough IRCs to 
cover the return postage. A donation 
towards the cost of the cards never goes 
amiss; getting several thousand double-
sided cards printed (which is a fairly 
typical situation) is not a cheap occupa-
tion! 
Of course, many ( but not all) expedi-

tions receive financial help towards the 
cost of QSLs from one of the many DX 
Foundations. Without this there certainly 
wouldn't be the many attractive cards in 
circulation that we have come to expect. 
The RSGB also manages a DXpeditions 

fund to provide such help to UK amateurs 
who embark on worthwhile operations. 
Contact G4JVG or G3ZAY if you wish to 
give or receive! 

AIR SUPPLY 
83b High Street, 

Tendon, Leeds LS19 7TA 

Tel: 0532 509581 Fax 0532 508772 

(Shop just two minutes from Leeds Bradford Airport) 

Hours 1000-1300 1400-1750 

AIR BAND RADIO SPECIALISTS 

For the very best of hand-held, car and base receivers, scanners etc. = Signal R537/5. 

R535 ( Full VHF and UHF MIL) WIN 108: Sony AIR 7: PRO 80: AOR 800E, 900, 2002 and 
500N. AOR 3000: HF 225: Uniden 100XL: 100XLT: 200XLT: 175XLT: 590XLT: 950XLT: Cobra 
5R925: Black Jaguar MkIII: MVT 5000 ( or Jupiter II) - the hand-held with full VHF and 

UHF MIL Purband. Plus a full range of books, aerials and accessories, charts, etc, etc. 

If you would like our Information Pack, please send SAE and stamps to value of 50p 

(Hours vary due to fly- ins etc. 
Closed Wednesday and Sunday) E:1 

Start training now for the following 
courses. Send for our brochure — 

without obligation or Telephone us on 

REF: AR2 0626 779398 

NAME  1 1 
II 
I 1 

Telecoms Tech 
271 C & G 

Radio Amateur 
Licence C & G 

Micro- processor 

Introduction to 
Television 

Radio & Telecommunications Correspondence School 
12 Moor View Drive, Teignmouth, Devon TO14 9UN 
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Airmec 
I've received a few queries about 

Airmec's stuff over the years. On the 
whole their equipment is solidly made 
('hernia stuff' one reader called it) and 
very reliable. Obviously the gear hitting 
the amateur surplus market is old so it's a 
tribute to their design that there is still 
plenty of life left in it when it comes into 
our hands. Their RF signal generators 
and modulation meters are excellent 
(though big) bits of indestructible kit and 
are well worth having, particularly as 
they seem underpriced in the £10.00 to 
£30.00 price range. 
The only black spot on Airmec's 

otherwise unblemished record, and I 
freely admit the fault/lack of know-
ledge/wrong approach was all down to 
my incompetence, is their synthesised 
audio generator. I bought one for £2.00, 
not working, and had a really bad time 
repairing it. A day was wasted and I grew 
a little hostile towards it! 

St Albans Rally 
This event is now so popular that the 

organisers had to stop allowing people 
in! The hall was packed solid about half 
an hour after opening time, and there 
was still a healthy queue of people 
waiting to get in. 
Was the wait worth it? Definitely yes. A 

non-working BBC computer for £20.00 
was the highlight of my day. The seller 
said the power supply had given up and 
he had changed the series regulator 
transistor in the + 5V supply. Unfortu-
nately he had mixed up the screws and 
bolted down the collector of the said 
transistor with a metal screw, innocently 
using the requisite nylon one to hold in a 
board. Swapping them over produced 
the goods. 
The bring and buy did a roaring trade 

and I nabbed a few bargains. 
An excellent do, the organisers have 

just outgrown the hall it is held in. 

City Boy 100 (Grundig) 
I've had a stack of these fine long, 

medium, VHF and short wave radios in for 
repair recently. The most common fault 
by far (about 75%) is the earphone 
socket. To be more precise, the socket 
itself is OK but is soldered on to a little 
board ( a ' daughter' board), that is in turn 
soldered on to the main (or ' mother' 
board. With all those joints, coupled with 
physical pressure when the earphone 
plug is pushed in, you have a recipe for 
disaster. I've given up reflowing the 
joints and just link through with a few bits 
of inch-long insulated wire. The speaker 
wires are often long enough to be 
rerouted and soldered on directly. 
The other 20% of common failures (5% 

\ G3XSE 
are miscellaneous) are battery contacts. 
Not the normal 'where the battery meets 
the set' contacts; in these City Boy 100 
radios the wires from the contacts go to 
bits of sprung metal on the back which 
make contact with the printed circuit 
board. The idea is that, when the radio 
needs servicing, the whole back comes 
off with no trailing wires. 
The problem is that the contact area of 

the PCB, which is only solder, oxidises 
and goes high resistance. A quick reflow 
with a hot soldering iron gives a good 
repair. Rub it over with an abrasive if you 
are a perfectionist. 
These are great sets and are often 

available for less than a quid, brand new 
but not working, from 'catalogue return' 
stalls at rallies. 

Birmingham Rally 
Most clubs have enough problems 

organising one rally a year. MARS, the 
Midlands Amateur Radio Society, which 
organises the Tamworth Park Rally, is the 
first club I know of that runs two. The 
organiser told me: 'One's no trouble, so 
why not two?' Is he a masochist? 
The people on the gate at the 

Birmingham Rally seemed to spend all 
their time saying, 'Yes, we will be running 
Tamworth next year as well'. Apparently 
there have been a few regulations 
preventing a rally on a Sunday in the 
centre of Birmingham, but by assuring 
the powers that be that no fudge, sweets 
or anything non-radio would be offered 
for sale MARS has finally managed to get 
it going. 
For me it was a bit of a strange rally. I 

didn't buy a thing from the bring and buy, 
which is almost unheard of, but there 
were several club stands and one or two 
one-man bands that really produced the 
goods. I only spent £40.00 all told, but 
bought a couple of cubic yards of real 
rubbish to play with. If the club runs the 
rally next year, I'm going. 

Cleartone CM6000 
These are fairly new synthesised PMR 

(Private Mobile Radio) transceivers. 
They are VHF, FM and look magic. I've 
seen some for sale quite cheaply at the 
rallies and they are fine for taking to bits, 
especially for the PA board, which is well 
made and capable of chucking out 20+ 
watts. 
Why not use the whole thing on 2m? 

Well, two reasons. One ( a probably 
insignificant reason) is that most of the 
screws are ' torquies'. These are star-
shaped holes which, to a casual glance, 
look as though they are made for an Allen 
key. They ain't, and Allen keys don't fit. 
Getting the covers off without the 
correct tool is a nightmare. 

Second reason. The taxi boys have to 
take their sets to a machine to have the 
frequencies programmed in. The radios 
are not field programmable, which 
means the likes of you and I cannot do it. 
There are, apparently, three versions of 
this box, all with differing programming 
difficulty. 
As I was saying, they are fine for taking 

to bits. I've bought a few scrap ones for a 
pound or two a time and have more than 
had my money's worth from the compo-
nents I've scavenged. I've not bothered 
to try and make the radios work since I 
cannot fathom out an easy way of 
banging in useful amateur frequencies. 
Any bright person got any ideas about 
programming to pass on? 

Using PMR stuff 
I often receive letters on the lines of: 

'I've bought a Nagombicom ABC trans-
ceiver and wish to use it on 6/4/2/70. No 
one knows anything about it. I'm a newly 
licensed amateur and have no test 
equipment or money'. Just to put the lid 
on it, I've never heard of it either. 
Super. Pray there are some crystals in 

it and there is a plate, indicating its 
frequency. Open the bugger up and try to 
work out which board (or which part of 
the board) is the receiver and which the 
transmitter. The transmitter ought to be 
easy to identify; the styling of the PA 
transistors is fairly obvious, either a 
capstan style or a multi-legged transistor 
— lots of emitter lead-outs. 
The game is to find the transmit crystal. 

Normally it is a plug-in one, so ignore 
soldered- in ones. Now hopefully you 
know the output frequency from the 
plate; divide the output frequency by the 
crystal frequency and you should get a 
whole number. For example, the plate 
says 465MHz and the crystal says 
12.916MHz, so the multiplication factor is 
36. Now you want to transmit on 432M Hz 
so the crystal you need is 432 which 
equals 12MHz dead. If there's no plate 
but there is a counter, transmit into a 
dummy load and read off the final 
frequency. 
Turning now to the receiver, don't 

expect this to be easy. The aggro is 
caused by the IF. Most have an IF of 
either 10.7MHz or 21.4. There are two 
good ways to find out the IF frequency. 
One is to look for the filter. The part 
number stamped on it often gives a clue. 
10.7/7.5 might be a 10.7MHz filter with a 
7.5kHz bandwidth. However, you are 
reading an article written by a man who 
once assumed a filter stamped 85/8 was 
an 85MHz filter with an 8kHz bandwidth — 
it was the date code! 
The other way to find out the IF 

frequency is to look for a soldered- in 
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crystal. Most VHF or UHF stuff is a dual 
conversion superhet, the second IF 
normally being 455kHz. The mixing 
crystal is thus the first IF frequency 
minus (or plus) the second. 10.7 to 455 will 
have either a 10.245 or 11.155MHz mix 
rock, a 21.4 needs 20.945 or 21.855MHz. 
So, now you know the IF, hopefully 

you've found a receive crystal and you 
know what the thing was set up to 
receive. Try the receive frequency plus 
the IF divided by the crystal frequency to 
get the multiplication factor or the 
receive frequency minus the IF divided 
by the crystal frequency. Whichever 
gives a whole number is it. For example, 
receiver on 465MHz; IF, 10.7MHz; crystal, 
56.7875M Hz (465+10.7) - 56.7875= 8.3768. 
This is obviously wrong. 
(465-10.7)+56.7875=8 must be correct. 

Right. Suppose there are no crystals in 
it, and so no known final frequency. 
You're well stuck, aren't you? Perhaps 
not quite. I assume you have a model or 
type number (or a name). Try writing to an 
amateur ' specialist' crystal supplier and 
telling them everything you know. 
Quartzlab, for instance, are great at this, 
I've seen them sort out several people's 
crystal problems at rallies. Let them 
know the size of crystal socket, the 
model numbers, if there's only one 
crystal in it. Most crystal suppliers keep a 
book of rigs and the crystals they require, 
this could be your salvation. Don't be 
ambitious though, buy just one channel 
(ie, a pair) to start with, and minimise 
your losses if the project is a disaster. 

Setting up the transmitter 
Most people have a power meter of 

some sort, even a crude 27MHz SWR 
meter plus load is useful. Maybe a bulb, if 
you're desperate. The object of this part 
of the exercise is to identify which parts 
of the rig are the twiddlers for the 
transmitter. With the original, commer-
cial crystals in it twiddle what looks like 
transmit strip stuff (with the correct tool 
please) and watch the power out go 
down. If a tweak doesn't alter the power, 
put it back pronto as it isn't in the 
transmit chain. It isn't a bad idea to either 
mark the position of each twiddler or 
make a drawing before you start. It 
makes it much easier to reset it all when 
you bugger it up. 
A good move is to get a receiver for 

your intended transmit frequency. Even 
an old airband portable that goes at 
145MHz for 2m, say. If the crystal 
frequency is a low frequency start, ie, 
under 30MHz, then a general-coverage 
HF receiver can also be used for starters. 
Chuck in the new amateur bands' rock 
and see what you can hear, and then 
twiddle to improve. If there is a row of 
test points, wop an avo on the first one 
and see what happens, moving along to 
suit. If your power supply has a current 
meter, or if you feel like putting one in 
series with the rig, any increase in 

current is worth trying. 
The good news is that any twiddler 

behind the mixer is in the IF chain and 
doesn't need touching. With the amateur 
bands' crystal in, get someone local to 
call you on that channel. I find that 
receivers always work, it's just that their 
sensitivity is well down until tuned on the 
nose. 
A good tip when aligning a single 

channel ' repeater only' rig is to tempor-
arily lash it up in the car and drive to the 
repeater site. Get someone to bring up 
the repeater and get tweaking. Drive 
away or put the aerial in the boot as you 
improve sensitivity. 

Tone calling 
One final thing which could catch you 

out is a selcall system. This is where the 
base station in the network in which your 
unit was previously used sent out a 
couple of tones to activate one receiver 
only, even though several were listening 
to that channel. Obviously no amateur is 
going to give you the required bleeps 
and this needs removing. Often the tone 
call is a separate board or plug-in module 
and needs linking out. Worse is a 
transceiver where this module is missing 
and no link installed. 
There may be a frightening number of 

pins to the unit but look carefully, both at 
the rig side of it and the module and 
discount any pins not used either end. 
With the set switched off, go round with 
an avo to earth, on ohms, and find the 
earths. Do the same thing with the set on, 

avo 12V and find the rail(s). You will 
probably be left with only a couple of 
wires and these are the audio in/out. Try 
linking them with a 1µF 12V capacitor - 
try combinations of links until you get a 
noise. By the way, I'm assuming you have 
wound out the squelch and wound up the 
audio fully. Incidentally, I've often found 
one of the required audio pins by running 
my finger along the pins and listening for 
any hum. 

Fuses 
In came a very modern VHF all-mode 

megawatt mobile. Its complaint was low 
Tx power. On the bench I connected up 
all services and the receiver sprang into 
life with very impressive sensitivity and 
obviously in good health. On to transmit-
the low power complaint was true, and it 
was frequency hopping about the band. 
No wonder no one else would touch it. 
Oh well, covers off. One clue though, 
panel lights were going dim on transmit. 
Could it be low volts? Into the dc input 
filter with the trusty avo, sure was low 
volts. Receive, the requested 13.8V, Tx 
8V. 

Well, I buggered about a bit before I 
probed where the red and black wires 
came in ( no socket). It was still doing it. 
There was only an in- line fuse holder 
between here and the power supply; it 
had to be that. Opened it up, fuse was a 

bit grey at both ends. A good rub over 
with Scotchbright and all was wonderful 
again. 

Beicom LS20 XE 
A few months ago I wrote a mini review 

generally raving about these fine little 
2m handi-talkies. I did mention that the 
plastic case is a bit fragile, and I've 
obviously hit a raw nerve. In came a 
couple of letters, one owner saying that 
he wished he had known that the top 
corner of the case, where the aerial is 
mounted, was so fragile. Apparently, he 
was holding the rig in his hand and 
accidentally hit the end of the rubber 
duck'gently' on a scaffold pole- the case 
disintegrated in the top corner. Since an 
example I bought the other day is broken 
in the same spot, treat the aerial with 
care. 

Diode matrix 
A mate came in with a synthesised 

commercial hand-portable. It was prog-
rammed with a diode matrix and was a six 
channel machine. He'd got three fitted 
and wanted another one added. The 
frequency he wanted was scrawled out 
on the obligatory fag packet and, 
surprisingly, it was within range of the 
unit. No sweat, I said, do it in half an hour. 
Incidentally, the unit was working per-
fectly on the three channels already 
programmed. 
The matrix board was quite clearly 

labelled. Channels 1 to 6 were numbered 
vertically twice (one for Rx, one for Tx), 
and the count, in assorted ones, tens and 
hundreds was numbered horizontally. I 
knew the step for each count was 12.5kHz 
but couldn't remember the start fre-
quency. Never mind, I'd wop in a count of 
100 ( ie, one diode in the 100 line on ch4), 
see where it came up, take 1.25MHz off 
and we would have our start point. 

In with the diode, on to transmit. 
Nothing. Flicked back to ch3, it worked. I 
sodded about with it for a good quarter of 
an hour and decided to abandon it for the 
moment, I'd do the receive address. Put 
in a diode on the receive matrix, the 
transmitter came up! Why don't they 
warn you the transmit line is inhibited 
until there is a receive address on that 
channel? Arrgh 

Safety 
I know I have mentioned about poking 

one's fingers inside a rig, but although I 
assume everyone takes great care with 
valve equipment with its associated high 
voltages, transistorised stuff can need 
great care taken at times as well. Besides 
gear with a built-in mains power supply, 
where attention must be given to on/off 
switches, voltage selectors, fuses etc, an 
innocent looking 12V powered transistor 
rig can still pack a punch. Two great 
sources of hurting yourself ( I speak from 
experience) are the inverter for a fluo-
rescent display and the output stages. 
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SECOND-HAND  
Although RF solid-state devices are 

low impedance and, on 12V, you would 
think safe to touch, the tuning winding, 
for example, can be a high impedance, 
high C) job and pack a nasty burn/belt. I 
still bear the scar from an encounter with 
a 3W commercial 400MHz installation. 
The PA coil looked loose and I stupidly 
touched it whilst it was running. I was 
startled to receive a bad burn from such 
low power and even after the event I was 
convinced that the coil was physically 
(rather than electrically) ' hot'. It was only 
after switching it off and cautiously 
approaching the coil that I realised it was 
indeed an RF burn that I had just 
received. 
Domestic stuff can pack a belt. 

Cameras with a built-in flash can hold 
their charge for yonks. Even if you've 
taken a picture and turned the flash off 
pronto there can be a surprisingly large 
packet waiting to be collected days later. 
Solid-state TVs and 'scopes can pack a 
punch too. 

Electric screwdrivers 
I've always considered these to be a 

gimmic - after all I've got through thirty 
odd years wielding a normal manual 
screwdriver and could see no need to 
have a power tool. My wife thought 
differently though, and bought me one 

for a birthday present. The next day I was 
due for a long encounter with a pile of 
die-cast boxed transverters, converters 
and the like so I decided to give the 
screwdriver a go. Brilliant. I've had bad 
times undoing tight crosshead screws on 
these and was well pleased with being 
able to effortlessly undo them all in a 
minute or two. The crosshead 
screwdriver blade seems to be an 
excellent fit in a wide range of screws. 
A few days later I was up a ladder 

screwing a dipole to the wall. Mr Electric 
Screwdriver really banged the securing 
screws in quickly, plus, as it was a one-
handed operation I was able to hold on to 
the roof with the other hand - I don't like 
heights. 
One final mega plus. I already had a 

1/4 in hex socket drive set. This gave me 
many other screwdriver heads to use on 
my new toy, but I also had a 1/4in square 
driver converter. This gave me 'access' 
to a mini socket set that I also owned. We 
recently put up a larger beam, at a height, 
and did up all the nuts with said 
screwdriver and sockets. Initially the 
intention was to do it up, install it, then 
give a final tighten with a conventional 
spanner. In the event we couldn't get any 
more purchase with the spanner, I was 
truly amazed at the torque these 
screwdrivers chuck out. 

IC225 
In came an IC225, its owner looking 

very upset. He'd decided to give it a 
tweak and, horror of horrors, smoke had 
come out of it. Now I know that the IC225 
is all neatly built out of lots of little inch-
wide component strips, each about 6in 
long, and one of these has to come out 
(and be inverted) to tweak the front end. 
Had he done this? Yes, he had. Did he 
undo the screws all the way? Yes ( his big 
mistake). I knew what the trouble was 
there and then - a good shaking 
produced an ominous but expected 
tinkle. The ' strips' are held in with little U 
shaped clip thingies, these in turn being 
held by a screw. All you need to do to 
undo a strip is give the screw a couple of 
turns - never undo them all the way. He 
had, and the U shaped thingy was now 
liberated and had obligingly headed off 
to the spot where it could do the most 
harm. Incidentally, each pair of clips 
holds both the top and bottom strip. 
After replacing a handful of burnt-out 

resistors we had a well and healthy 225 on 
our hands. Good cheap synthesised 
machines (25kHz steps only). About a 
year ago you might have considered 
yourself lucky to bag one for a hundred 
quid, now they seem to have fallen in 
value. I've seen one go for £75.00 and 
several at £85.00. 

TRANSFORMERS 
12/24V or 1241.12V 2212V Sop 
21V 12V £ P&P 
015 003 314 187 
025 0.5 364 187 
05 1 436 198 

1 2 608 /09 
2 A 4 701 2.20 

3 M 6 12 08 236 
4 P 8 1/87 /42 

6 S 12 1862 /64 

8 16 1859 308 
10 20 2502 152 
15 30 31.10 163 
20 40 44 40 4.12 

30 60 63 75 4.89 
41 83 73 41 632 

MANS ISOLATORS 
9111209a 2 or 220/240V or 
415/440V.Sac 4409 or 2409 or 
1109 Centro Tapped 
20 VA £8 33 

60 
100 
200 
250 
500 
1000 
1500 
2000 
3000 
6000VA 

13 60 
15 87 

22 49 
27 20 
41 91 

76 01 
98 04 
117 96 

165 41 
353 43 

P&P 2 50 

269 
291 
352 
363 
123 
533 
654 
761 
0/A 
0/A 

AUTOS 
108, 115, 200, 220, 230, 240V 

For SIAP.11 Or down 
80VA £6 91 

150 10 03 

250 12 25 
350 14 05 

500 19 05 
1000 34 93 
1500 40 40 
2000 60 11 
3000 102 72 
4000 133 35 
5000 155 28 
7500 239 70 
10kVA 283 23 

P&P I 92 

709 
211 

2.75 
108 
3.68 
1.18 
811 
6.32 
0/A 
0/A 
0/A 
0/A 

PO BOX 70, ILFORD, 

ESSEX IG5 OAP 

30/15V or urelov 
2a 15V Topped Se» 
Taunts:3,4,5,0,8,6,10,114 
18, 20, 27, 3090rib-0.16V 
30V 15V £ P&P 
05 1 455 181 
1 2 619 198 

2 A 4 1001 220 
3 M 6 11 60 242 
4 P 8 13 84 253 

5 S 10 16.62 2.74 
6 12 19.41 2.91 
8 16 25.74 102 
10 20 29.94 3.24 

12 21 33 42 145 
15 30 37 43 101 
20 40 51 10 6.51 

50/25V or 25-0-25V 2:25V 

Tapped Secs to give: 5,7, 8, 10, 

13,17,20,25, 33, 40, 509 or 
20-0.20V or 254.259 
50V 25V £ P&P 

05 1 591 209 
1 A 2 719 220 
2 M 4 12 81 275 
3 P 6 14 82 292 
4 S 8 20 30 324 
6 12 25 81 345 
8 16 3652 412 
10 20 4334. 441 
12 24 51 87 522 

CASE AUTOS 

240V Cabio Input, 3,9In 1151/ 

USA Socket Outlet 
20VA 09.85 P&P 2.03 
80 13 38 214 
150 17.34 258 
250 21 13 157 

500 34.66 190 
1000 55 65 490 
2000 88 70 6.16 
3000VA 124 46 0/A 

AVO's & MEGGF_RS 
Full range 

Please add 15% to all Items alter P&P Send SAE for hst 

60/30V or 30-0-30V 
2a 309 Tapped Secs 
Vona available: 15, 18, 36, 40, 
60V or 24-0-24V or 30-0-30V 
60V 30V C P&P 

05 1 672 209 
1 A 2 10.25 2.20 
2 M 4 13.17 /53 
3 P 6 19.05 264 

4 S 8 21.72 2.75 
5 10 27.46 119 
6 12 31.32 141 
8 16 44.04 4.12 

10 20 51.28 4.40 
12 24 59 09 5.22 

96/489 or 360-369 (2:36/48V 

Secs) 36, 48, 60, 72, 84, 969 or 
36-0-36V or 484)-4811 
96V 38/48V £ P&P 
05 1 716 1 76 

2 12.80 2.31 

A 4 21.05 291 
M 6 2849 302 
P El 32 54 332 
S 10 46.21 418 

12 57.87 440 
16 63 12 528 

TOOL TRANSFORMERS 
240-110V Centre tapped 

16A Socket Outlets 

INVERTERS 
12/24V DC to 240V AC 

Sine-ware or Square Wave 

CONSTANT VOLTAGE 
Transformers for Spike-free 

Stable Maine 

Also Vole, Mains Output 
Transformers 

TRANSFORMER WINDING 
SERVICE in batches 3VA to 

18 KV A 

TOROIDAL5 
Batches Wound to Order 

30 VA te 44(VA 

BARRIE ELECTRONICS LTD 
TELEPHONE: 01-551 8454 

1/BCD 
BCD ELECTRONICS SERVICES 
Somerset House,Somerset Street 

Hull HU3 3QH England 

AN240 £1.60 
AN612 £1.99 
BF115 £0.35 
BF180 £0.40 
BF181 £0.65 
BF244A £0.45 
BF246 £0.35 
BF256 £0.40 
BF392 £0.40 
BF470 £0.35 
BF480 £0.85 
BF960 £0.75 
BF981 £0.85 
BFG91A £1.95 
BFG96 £1.95 
BF023 £2.25 
BFQ34/01  £15.80 
BFQ34T £2.95 
BF051 £2.10 
BFR34A £1.65 
BFR90 £1.30 
BFR91 £1.50 
BFR91A £1.60 
BFR96 £1.75 
BFR96S £1.90 
BFS22A £1.50 
BFS23A £1.50 
BFT24 £2.65 
BFW10 £1.45 
BFW16A £2.05 
BFW30 £1.75 
BFW92A £1.35 
BFX83 £0.50 
BFX89 £1.15 
BFY51  £0.40 
BFY90 £1.20 
BLU98 £2.65 
BLV91  £16.50 
BLX65 £2.50 
BLX65E £6.25 
BLX67 £15.95 
BLX93A £18.50 
BLY33 £1.85 

TEL 

BLY34 £1.85 TCA1046 £3.20 
BLY88C £16.25 TCA1047 £3.20 
BLY91C £15.95 TDA1072 £2.90 
BSV80 £2.30 TDA1220 £2.00 
HXTR3103 £5.25 TDA1576 £2.75 
IRF510 £1.25 TDA2540 £2.99 
IRF511  £1.35 TDA2578 £2.95 
J176 £0.50 TDA3590 £4.50 
J304 £0.60 TDA4560 £4.95 
J309 £0.60 TDA7000 £2.55 
J310  £0.60 TDA8180 £5.50 
LM1886 £3.30 TIS88A £0.60 
LM1889 £2.35 U310 £1.30 
L M3089 £3.50 UA733 £1.00 
MC1445L £3.50 UPC1365 £4.65 
MC1496 £1.20 VN1OLM £0.70 
MC3340P £1.85 VN46AF £1.10 
MC3357P £3.05 VN66AF £1.60 
M M 53200 £3.75 VN88AF £1.55 
MPF102 £0.40 ZN414Z £1.10 
M PS918 £0.30 ZN416E £1.65 
MRF237 £4.35 ZTX327 £1.50 
NE564 £3.10 2N2369A £0.45 
NE565 £1.25 2N2905A £0.45 
NE567 £1.35 2N3553 £1.95 
NE570 £3.50 2N3771  £2.20 
NE592 £1.20 2N3866 £1.35 
NE602 £2.25 2N4416 £0.95 
NE612 £2.25 2N4427 £1.75 
NE614 £5.40 2N4858 £0.90 
NE5044 £3.25 2N4921  £0.70 
NE5045 £3.25 2N5I79 £0.95 
NE5592 £1.50 2N5486 £0.93 
SL560 £2.25 2SC1306 £2.30 
SL1612 £4.10 2SC1909 £1.75 
SL1640 £4.70 2SC1946A £14.50 
SL6270 £2.25 2SC1947 £6.75 
SL6440 £3.65 2SC1969 ' £2.50 
SL6601 £2.95 2SC2053 £1.50 
SL6700 £4.45 2SK55 £1.00 
SP4740 £2.80 3N201  £1.25 
SP8660 £3.72 3SK51 £2.60 
TCA440 £1.75 3SK87 £0.40 

Please add 60p post and packing + VAT to the total 

(0482) 225437; FAX: (0482) 218257 TELEX: 592592 KHMAIL G ( Attn BCD146) 
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AN AMERICAN 
ADVENTURE 

by Trevor Morgan GW4OXB 
Licensed operators world-wide will 

quite often say during a OSO, ' If you're 
ever over here, give me a call.' It's part of 
the courtesy extended to all amateurs, 
rarely in the belief that such a meeting 
will actually take place. 
My first contact with Harold Cones 

came about three years ago through my 
role as founder/secretary of the Inter-
national Listeners' Association. Harold, 
secretary of the Great Circle Shortwave 
Society, wrote and suggested that our 
respective members could exchange 
useful information. Subsequently, we 
struck up a regular correspondence and 
the phrase ' If you're ever over here, give 
me a call', was often used. 
Throughout the past three years, 

Harold has sent me plenty of literature 
about his Society, about the area in 
which he lives and about their annual 
ARRL Convention which is hefd in 
nearby Virginia Beach. It certainly 
seemed to be a very fine convention, with 
lots of trade stands, local clubs and 
societies taking part, and some 
respected names from the world of radio 
as invited speakers. 

Taking mum somewhere special 
1989 was a special year for my wife and 

me. It was our 30th wedding anniversary 
and my sons had bullied me for months 
about taking mum somewhere special to 
celebrate. 

In a mad moment ( I must have been at 
the sauce, or something) I said, 'What 
about visiting Harold?' And here the 
story really starts! 
The first thing to do was to inform 

Harold what was afoot and check on the 
date of the next Convention — we were 
not going without seeing that! A swift 
reply came:' ... fantastic! Come stay with 
us. Date will be 16-17 September.' 
Now, we had never been outside the 

UK, let alone flown, so brochures were 
snatched by the handful from the travel 
agents and plans were made. 
We wanted to see a bit of the country so 

Amtrak passes ( rail, as we don't drive) 
were essential. We chose Washington as 
our first destination as it is near Newport 
News, where Harold lives, and, anyway, is 
a good place to visit, being the capital 
city. 
Hotels were the next problem. We 

didn't want anything permanent as we 
wanted to travel where and when we felt 
the urge. Bearing this in mind, a major 
hotel chain voucher scheme was chosen. 
Once we had made our plans, we took 

them to a local travel agent who arranged 
everything for us including the return 
flight. 

One more thing to do 
A further letter to Harold in the States 

giving him the details brought the reply, 
'Great stuff .... by the way, you'll be a 
guest speaker at the Convention!' Oh 
dear me (or words to that effect) was my 
response! I do not like speaking to 
audiences! 
There was one more thing to do; apply 

to the RSGB for a form to send to the US 
authorities for a reciprocal licence. No 
way was I going over there and not doing 
a bit of chatting! I received the licence 
within a week! 
So, everything was set. We were not to 

know that mother nature had plans in 
store for us. 
September came much faster than we 

expected and we departed Swansea by 
Intercity using the Rail Link service to 
Heathrow. 

I had packed my 2m rig and a 20m ORP 
hand-held in with my cameras so was a 
bit nervous at the baggage check. I had 
heard some hair-raising stories about 
customs, so I had carefully listed my 
equipment and serial numbers on a card. 
This was shown to the inspector together 
with my reciprocal licence. I received a 
polite 'Thank you, sir'. No hassle or 
questions at all! 

An unforgettable experience 
The flight by TWA 747 was beautifully 

smooth, an experience neither of us will 
forget, and we arrived at New York to 
change for Washington. 
US Immigration was having an ' off' day 

The ARRL Convention Centre at Virginia Beach 

and it took over two hours to get through. 
This resulted in us missing our connec-
tion but eventually we were away. 
We climbed through a New York storm, 

breaking through the clouds just as the 
sun set. It was one of the most fantastic 
sights I have ever witnessed. Brilliant red 
and orange clouds shot with streaks of 
white lightning left us open-mouthed as 
we flew on to Washington. 
We had planned a four-day stay in the 

Capital, allowing plenty of time to see 
this lovely modern city before the trip 
south. Of course, we trod the well-worn 
trails, taking in the short history of this 
powerful country. Lincoln's assassina-
tion, the Treasury, the Smithsonian and 
the FBI all took their toll on our hot feet. 
It was warm too. 96° and a humidity of 92% 
was more than we were used to. 

The Voice of America studios 
Then we came across the one place I 

had to visit. The 'Voice of America' 
studios are open to the public on a 
guided-tour basis. This tour begins in a 
side room which has one of the old valve 
based studio set-ups on display. In this 
room we were given a short talk on the 
history and operation of VOA and given 
leaflets and souvenirs of our visit. 
Next we were taken around the studios 

to see the everyday operation, the 
different language studios and the main 
centre that receives the news from all 
over the world. 
During a question session at the end of 

the tour I asked, 'Where do the 
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Convention Centre 

QSL cards go to? The lady guide asked 
more of my interest and my wife and I 
were asked to stay behind after the other 
tourists had left. We were taken to the 
main office of the station and introduced 
to Annie Morris and Kim Elliott who filled 
us in on the details of Voice of America. 
VOA produces regularly scheduled 

programmes in no less than forty-three 
languages while others are especially 
programmed. The listener mail is 
phenomenal with over 500,000 letters 
coming in from around the world each 
year! The mail is dealt with by one lady 
who does the job part time. Unfortu-
nately we couldn't meet Irene, this 
remarkable person, as she was other-
wise engaged, but we did visit her 
'department' and saw the incoming mail 
for ourselves. 
For those interested in statistics, VOA 

has forty-eight studios (forty-three in 
Washington), employs nearly 3,000 peo-
ple of whom two-thirds are in the USA, 
has eighty-four overseas broadcast 
transmitters and thirty domestic trans-
mitters, uses twenty-two commercial 
satellite circuits to feed the VOA relay 
stations, uses a total of 25MHz of power 
for its 114 transmitters and spends over 
$171,000,000 per year! 
Our hosts were charming andall in all 

we spent a very pleasant afternoon, 
leaving with our bags full of souvenirs of 
VOA. 

We were met by Dr DX 
Newport News, where we headed next, 

is a thriving town in Virginia. It is famous 
for the deep-water anchorage and has 
the world's largest shipyard which fronts 
the Chesapeake Bay. 
Our journey by Amtrak took us via the 

Virginian capital city of Richmond. When 
we arrived at Newport News, we were 

immediately spotted by Harold, known 
locally as Dr DX, and his wife Linda. We 
were welcomed like family and were 
taken to their home, a lovely bungalow 
nestling in a wooded suburb of the town. 
The following day we were taken to 

Virginia Beach where, as guests of the 
Tidewater ARC, we were assigned a 
room at the Radison Hotel. This was real 
luxury! 
Later that evening we made our way to 

the nearby Convention Centre where the 
show was to be held the next day. There 
we met Paula Marsh KK4OK, of the 
Virginia DX Century Club, Tom McElvy 
WDX4KQH, of the Old Dominion DX 
Association, Charles Foxx, one of our 
ILA members and ODDXA member, and 
Kaz Matsuda of Radio Japan. The Centre 
was being prepared for the weekend and 
was a hive of activity. 
The following day we arrived at the 

Centre at 9.00am. I was scheduled to 
speak at noon, so had three hours' grace 
to tour the show. 

Plenty to see and chat about 
We've always thought that the Amer-

icans did things in a big way. This 
Convention was to prove the point. 
Relatively speaking, this was a ' local' 
event rather like Leicester or Long leat is 
to us. However, the show had seventy-six 
trade and club displays including such 
names as Icom, Radio Shack, Uniden, 
Texas, Alineo, Kenwood and many US 
companies that we do not hear of in the 
UK. 

Individuals with goods to sell were 
allocated space on the ten banks of 
tables (comprising some 150 tressle 
tables!) set up on one-third of the hall 
space. There, customers could approach 
and haggle with the seller. Naturally, 
much of the equipment was US orien-

tated, with 2m transceivers made to 
different frequencies to ours and other 
equipment of American origin, but there 
was plenty to see and chat about with the 
sellers. 
As with our rallies, there was a 

selection of junk stalls carrying ex-
government equipment, but the amount 
of computer equipment was astonishing. 
The title of the show was ' Hamfest and 
Computer Fair' but I have never seen that 
much hard and software outside a major 
computer show. Shareware was in 
abundance and complete computer set-
ups were available for as little as $450.00 
for an AT/PC with printer! 
Computer user groups were well-

represented in a separate show in the 
entrance hall of the Centre. Tandy, 
Amiga, IBM, Apple, TI99/4A, Macintosh 
and Commodore all had separate stands. 
Rather surprisingly, there was not one 
amateur radio/computer user group 
present and there was a curious lack of 
callsigns amongst the exhibitors at these 
stands. 
The Convention was central for eight 

local radio clubs and each had set up a 
substantial display in the main exhibition 
area. These were very impressive, attrac-
ting a lot of attention. 

Our chance to chew the rag' 
That evening we were collected from 

our hotel by one of our hosts and taken 
back to Dr DX's home for a barbecue and 
a get-together of some of the local hams 
and listeners. It gave us a chance to 
sample some of the local cooking and 
beer as well as 'chew thé rag' with the 
lads. 
Sunday was another busy day at the 

Convention with over 4,000 visitors 
making their way through the Centre. 
During the day, a remarkable thing 

happened. I had taken the opportunity of 
a break to do some 20m QRP from a seat 
outside the Centre. It was sunny and very 
warm so I sat there chatting to W4EJY in 
West Florida. 
A couple approached us and watched 

for a moment until I signed off. A 
distinctly English voice asked where I 
was from and stated, ' Great! Do you know 
GWKTT?' 
Well, it just so happens that KTT was 

the Mayor of Swansea when I gained my 
licence and also a member of the 
Swansea ARC like myself. Moreover, the 
visitor's wife was KTT's cousin! It's a very 
small world! 

It was a memorable Convention. I met 
hams I had spoken to over the past seven 
years, met many listeners and was made 
extremely welcome. 

Stormy weather 
The next day, we were to have visited 

one of those hams in Ohio but mother 
nature's hand was to be revealed in a 
terrifying way. 
A call from Bob the previous night had 
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AN AMERICAN ADVENTURE  
warned us that bad weather in his area 
had caused flooding so the trip was off. 
We decided to stay in Virginia Beach 

for a couple more days, then to go to stay 
with Harold until our next planned trip to 
Florida. During that stay, we were given 
tours of Colonial Williamsburg and the 
local area. 
We began our' trip to Florida in 

Richmond, wKére we planned to spend a 
day before taking the overnight train. 
We left our baggage in store, and took a 

cab to the heàrt of the city. It was again 
very warm but not quite so humid and we 
spent a pleasant day visiting the centre 
of the American Civil War. 

All trains were cancelled 
On our return to the railway station we 

were informed that Hurricane Hugo was 
about to strike the mainland and all trains 
were cancelled until further notice! 
Stranded! Thank goodness for our 

hotel vouchers. A quick phone call to the 
agent soon found us settled in a hotel 
close to Richmond. It was Thursday and 
we would not be able to travel until 
Saturday. Meanwhile, Hurricane Hugo 
was wreaking havoc directly across our 
route! 
Saturday soon came and we boarded 

the Amtrak express at 5.00pm in the 
middle of a storm that blew out of 

nowhere. One moment we were bathed 
in sunshine, the next minute the temper-
ature had dropped to fifty and the rain 
was torrential! 

I had never seen a long-distance train 
before. It was enormous! Over twenty 
coaches long, it was hauled by three 
massive locomotives. We were to get to 
know this train quite well as the 
overnight journey took us through five 
states and severe flooding. 
When we arrived in Jacksonville, we 

watched from the train as water climbed 
over the wheels. The town was devas-
tated. We were there for two hours, 
waiting to be hauled out of the station. 
A journey that took twenty-nine hours 

(twice the norm) ended in Orlando on a 
dry, hot and humid night! 

What an adventure 
What had started as a simple trip to visit 

friends in America had turned into an 
adventure we never could have planned. 
We experienced only the tail-end of the 
hurricane but we saw the trail of 
devastation left in its wake. The terrible 
flooding we watched helplessly in Jack-
sonville was as dreadful as the destruc-
tion we saw in Charlotte and many other 
towns on the route back to Richmond. 
Despite the problems we really 

enjoyed our holiday, thanks to the 

tremendous hospitality shown to us, not 
only by the radio fraternity but all those 
American people we met. 
Our final night in Virginia was our 30th 

wedding anniversary. Our friends, 
Harold and Linda, had planned some-
thing special and our evening with them 
at Fisherman's Wharf will never be 
forgotten. 
Footnote: For those of you planning a 

first trip to the USA, the following 
information may be helpful. 
Amtrak 'Tour America' passes cover 

from one to four areas. The ' all area' pass 
is valid for forty-eight days and costs 
about £200.00. 
Hotel vouchers cost from £25.00 each 

and pay for a room in a hotel or motel for a 
night. (You can get both hotel vouchers 
and Amtrak passes through your travel 
agent). 
An application form for a reciprocal 

licence is available from the RSGB 
Member Services Dept. It takes about 
ten days to get the permit. 

I found it saved time to have the permit 
readily available, with a list of items you 
are taking, at customs. 
Take a bit of cash but credit cards are 

the way of life there, although some food 
stores will not accept any cards! 
Relax and enjoy a holiday amongst 

'real neighbourly' folk! 

Prices below normal trade. Some Ifio quantity rate. Send 
30p SAE or label for free catalogue. (OVURSEAS 2 ROSY COUPONS) 

Millions of components: thousands of different lines 

Rechargeable Nickel Cadmium batteries (ex unused 
equipment) AA(HP7) 1.25 volt 500 mA Set of four £2 
ITT Mercury Wetted relay 20-60 VDC Coil. SPCo, 2A 79p. 10-15 
LED illuminates Red, Green or Yellow depending upon 
polarity/current. 5 x 21/2 mm 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 
Box of 12, 11/4" Fuses 3 amp or 250 MA 35p 
Pack of 10, 11/4" Fuse 250 M.A. Antisurge 40p 
I N4004 or I N4006 Diodes 300 for £6.50 
KBS005/01/02 3 amp 50V 100V 200V/bridge rectifiers, 35p/36p/ 
40p. 10 off 13.20/£3.40/£3.70. 100 off 130/£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, 100/120, 1000/1150 
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). 
Radiator Fin Heatsink for .0.3 Device 3 for 50p 
4"x 6"5 ohm Speaker, British made celestion 4 for £5 

SEND PAYMENT PLUS 20p SAE 
Postal orders/cash - prompt dispatch. 
Cheques require 15 days from banking to clear. 

Prices you would not believe before inflation! 

BRIAN J REED 
TRADE COMPONENTS, ESTABLISHED 33 YEARS 

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

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

L F HANNEY 
77 Lower Bristol Road, Bath, Avon 

TEL: 0225 424811 

Your lectronic component 
specialist for Avon, 
Wilts & Somerset 

Closed Thursdays 

QRP KITS at QRP PRICES! In 
BUILD THE 'CARLTON' 
SSB/CW RECEIVER KIT 
FOR JUST £63.00 COMPLETE! 
INCL P.P 
* 3 bands: 80/40/20m 
* Direct conversion 
* Full, clear instructions 
* Needs only a 12V power supply, 
standard 8 OHM 'phones/LS and an aerial! 

REMEMBER! OUR KITS ARE COMPLETE IN EVERY DETAIL! OTHER 
KITS IN THE 'GAP' RANGE INCLUDE: TRANSCEIVERS, ATU'S, SWR 
METER, FILTERS etc. PLUS A READY-BUILT POWER SUPPLY. 

For full details, SAE please to: 

LAKE ELECTRONICS 
7 Middleton Close, Nuthall, Nottingham 14016 1BX 

Or ring Alan, 04DVW on (0602) 382509 
Callers by appointment only 
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SHORT WAVE 
LISTENER 

There are thousands of 
scanning receivers in use 
amongst the listening fra-
ternity and even more normal 
tunable receivers that cover 
frequencies outside either 
the amateur or general broad-
cast bands. 
Logging stations on these 

bands has been a regular 
pastime for thousands of 
keen listeners for years and 
there have been very few 
problems. 
There are publications from 

various sources detailing the 
frequencies of practically 
every type of transmission 
from regular broadcasts to 
shipping, meteorological, 
aeronautical, satellite and 
even government and military 
users of the bands. Quite 
often regular listeners have 
been responsible for repor-
ting SOS signals, resulting in 
lives being saved and many 
have been rewarded by grate-
ful survivors or their respec-
tive governments. 

I should think that all 
responsible listeners obey 
the rules' and keep what they 
hear to themselves or, at 
worst, to their colleagues 
within the hobby. 

Radio ham prosecuted 
The reason for this piece is 

that a radio ham in York has 
been prosecuted and found 
guilty of using a scanner radio 
receiver without the correct 
licence to tune into police 
transmissions with intent to 
obtain information. 

In court, a DoT radio investi-
gator said that the scanner 
could monitor frequencies 
used by North Yorkshire 
County Council, the ambu-
lance service, taxi companies 
and car radio phones, as well 
as the police. 
He went on to say that ship 

to shore, air traffic control 
and police messages should 
not be listened to without a 
special licence, which is 
rarely granted. 
The defendant told the 

court that he thought he 
could tune into the frequen-
cies as long as he didn't tell 

TREVOR MORGAN GW4OX 

Martin Whyte of Edinburgh, Premier Award Winner 

anyone what he heard. His 
brother, a policeman, and 
post office workers had all 
told him that he didn't need a 
licence. 
The defendant was fined 

£100.00 and £46.00 costs. The 
scanner was confiscated. 
The chap who informed me 

of this is naturally concerned, 
and poses the questions: 
1. Do you need a licence to 
have a scanner? 
2. Does owning any receiver 
which is capable of receiving 
anything other than regular 
broadcast or amateur trans-
missions, render the owner 
liable to prosecution? 

Looking for answers 
In an attempt to find the 

answers, I invaded the local 
public library and comman-
deered the assistance of the 
librarian. 
Have you ever attempted to 

look up official documents? 
Take my advice and carry a 
bottle of aspirin! 
So, what did I find? 
Firstly, the Wireless 

Telegraphy Act 1949, Chapter 
54, Part 1 (5)b states: Other-
wise than under the Authority 
of the Secretary of State, it is 
an offence to use any wireless 
telegraphy apparatus to 
obtain information as to the 
contents, sender or addres-
see of any message whether 
sent by wireless telegraphy or 
not.' 
Under the 1984 ( 1053) Reg-

ulations (Licensing; Exemp-
tion for Sound), it is permissi-
ble to receive transmissions 
originating from the standard 
frequency services or 
amateur radio stations with-
out a licence. 
This puts the listener in a 

very delicate situation unless 
there is some other clause 
which puts a different light on 
the matter, which could be 
the case. 
However, it is not only the 

listener who has a problem as 
it may also be an offence to 
supply equipment capable of 
receiving signals outside the 
standard broadcast or 
amateur fields. All those 

scanners, general-coverage 
receivers and other receivers 
for aircraft and marine recep-
tion may be illegal and sub-
ject to the Wireless Telegra-
phy Acts, which leaves the 
dealers in a hell of a mess! 

I have written to the author-
ities concerned for their com-
ments. It's about time we had 
some official information, 
preferably in plain language, 
on how the listener stands 
legally. 

Watch this page! 
So to listening. A thud on my 

hall floor announced the arri-
val of a claim for the Premier 
Prefix Award from Martyn 
Whyte of Edinburgh. 
Martyn says, ' ... when you 

set a challenge, you really do 
know how to turn the 
thumbscrew!' (Right little 
sadist, I am!). Well, it wasn't 
my fault Martyn's monitor got 
fed up and he couldn't read 
the log. Poor chap had to dig 
through the paper one and 
type out the sheets! 
Nevertheless, ' a superb 

selection of over 2,000 pre-
fixes gets the lad his well-
deserved trophy! Loggings 
included: A7, A35, A41, A92, 
AH6, ALO, AP4, AX3, AZ6, BTO, 
BZ4, C53, CEO, C07, D44, E39, 
ET5, F05, H5, HC8, HKO, JT4, 
JW8, JX7, KG4, KH2, KP1, KP5, 
KX6, PJ5, PYO, S79, T31, T32, 
TZ6, V P2V, VQ9, XE4, YJO, YVO, 
ZD9, 369, 409, 7P8 and sundry 
other prefixes, enough to 
make the average DXer cry in 
his beer! 
Between listening and 

working as a security mana-
ger, Martyn now hopes to take 
the RAE so that he can chat to 
a few of the stations he's 
logged over the past two 
years. Congratulations, Mar-
tyn, and good luck! 
Nathan Rosen of New 

Jersey has put in yet another 
claim for the Continental 
Award, this time for Oceania 
(which includes the Pacific in 
this case). Some lovely stuff 
here, including: C21DX 
(Nauru), FW8C0 (Wallis 
Island), JD1BAT (Marcus 
Island), KC6IN ( Micronesia), 
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KG6SM (Mariana Island), 
KHOAC (Saipan Island), 
ADOS/KH5/K (Kingman Reef), 
P29KY (Papua New Guinea), 
T3LA (Christmas Island), 
XF1C (Cedros Island), 
XF4FFC (Revillagigedo) and 
5W1AR (Western Samoa). 
Very nice effort, Nat! 
Peter Cardwell of Sheffield 

has been trying the Butternut 
HF6V vertical multiband 
antenna with his shiny new 
1C725 set-up. The reception 
has been very good with VP5Z 
(10), VP9AD (20), ZS3HL (20), 
HZ1LY ( 10), 5B4TI ( 10), YIOBIF 
(10), OD5DU (20), HI8JON (20), 
LU9DJD (16), XE1ACC (20), 
KL7KN (16), 9K2FR (15), 
LU9FFD ( 10), 1Z9B (20), 
YK1AA (20) and 5H1FRI (10) 
logged in the first couple of 
days. Nice to see 18MHz in 
there. 
The 725 has all the options 

fitted and Pete finds the DDS 
(Direct Digital Tuning) better 
to handle than the original. 
The set also seems a lot 
quieter, not suffering from 
PLL noise and able to reject a 
lot of household and compu-
ter noise. The first transmis-
sions (by G4ZJB) verified that 
that side of things was OK so 
Pete is now looking towards 
his own licence. 
Luciano Marquardt G1 VOW, 

of Hereford, has also been 
logging some nice ones with 
JA6SVP, 9V1NQ and TT8GA 
on 20m and HC2G, V290A, 
VP9LR and ZW5B on 15m. 
Recent QSLs include 
FH/DL7FT ( Island of Mayotta), 
VK2RK, ZS6MAR and A92BE. 
About this time, Luciano 
(Lucky?) should be off to 9H 
country for a rest (from 
radio?). 

Using external aerials 
Usually at this time of year 

there are newcomers to the 
listening hobby courtesy of 
that chap in the red suit and 
white beard. Likely as not, the 
newcomer's shiny new 
receiver is one of those smart 
Far Eastern portable jobs with 
digital readout and lots of 
memories, and excellent they 
are too. 
Unfortunately, many of 

them fall down badly when it 
comes to using an external 
aerial. Quite often there is 
only the built-in telescopic 
one and no outlet for any 
other type. 

If this is the case, you have 

three options. You can simply 
couple a long length of wire to 
the telescopic one, but this 
will probably overload the 
receiver when there are 
strong stations about and you 
may find all sorts of stations 
appearing on bands they 
shouldn't be on. 
The second method is to 

connect the wire using a 
loose coupling method. The 
third method is really the first 
step to having an antenna 
tuning unit (ATU). This simply 
consists of placing a variable 
capacitor between the 
telescopic aerial and the wire 
and tuning for the best recep-
tion. 
Those fortunate to have a 

receiver with external aerial 
sockets may find that it has 
two or even three outlets. On 
a multiband receiver, you may 
be presented with a coaxial 
type socket for a short wave 
aerial of 50 ohms impedance, 
a pair of terminals for a short 
wave dipole of 300 ohms 
impedance and either screw 
terminals or a two-pin socket 
for an FM aerial at 75 ohms. 
The impedance is the 

important part. For instance, 
if you use an aerial with a 300 
ohm impedance in a 50 ohm 
input, there is an obvious 
mismatch which will result in 
poor signal reception. 
How do you know what the 

impedance of the aerial is? 
Without going too deeply into 

the technicalities, dipole 
aerials using twin feeder are 
usually about 300 ohms (some 
shop-bought dipoles are 50 
ohm coax fed), while verticals 
and most manufactured 
beams are about 50 ohms and 
these should be fitted to the 
sockets provided. FM aerials 
are usually the folded dipole 
type and are usually 75 ohms. 

The endfed aerial 
The most popular and easy 

to use aerial for the beginner 
is the ' long wire', better 
termed as an endfed ('cos it's 
fed from one end!). This 
weighs in at around 600 ohms 
so you haven't got a place for 
it, have you? Temporarily, you 
can couple this up to the + 
terminal of the 300 ohm input 
or, if you've only one input, to 
the centre pin of the plug. 
Endfed wires and verticals 

rely on a good earth for the 
best results. This can be a 
true earth such as a copper 
spike buried in the garden or 
an artificial earth or counter-
poise wire either stretched 
out along the garden or laid 
under the carpet, depending 
on conditions. Ideally, the 
length of the wire should be a 
quarter wavelength at the 
frequency being used, but as 
we are running up and down 
the bands frequently, it's just 
not feasible. 
Once again, there is an easy 

solution and a simple tapped 

coil can be used to artificially 
lengthen or shorten the wire. 
At radio rallies and car boot 

sales you will often see ex-
government flexible tank 
whip aerials. These come in 
screw-together sections and 
are made of copper. They 
make very good aerials for 
listening, are unobtrusive and 
can be used jn awkward 
places like balconies. Tuned 
as an endfed against a coun-
terpoise they can give excel-
lent results. 
Experimenting with wires 

and trying different con-
figurations such as square or 
round loops, centre feds etc, 
can be very interesting. If you 
tune to a regular station or 
have a local amateur who 
doesn't mind helping, you 
could try a number of types to 
get the best reception from 
your location. 
The important thing is to 

keep any wires away from 
telephone or electrical 
cables (burning flesh smells 
awful!) and try to keep the 
'live' end of any aerial out in 
the clear as buildings contain 
lots of noise-making equip-
ment. 
Now, all you want is a clear 

weekend, a couple of hun-
dred metres of wire, a few 
capacitors, an understanding 
wife and friendly neighbours. 
Please send enquiries or 

reports to 1 Jersey Street, 
Hafod, Swansea SA1 2HF. 
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THE BECKMAN 
T1 10B DIGITAL MULTIMETER 
by Steven Goodier G4KUB and John Goodier G4KUC 
Beckman Industrial Ltd have been 

producing a range of high quality test 
instruments for a number of years, and 
have gained a reputation for both 
reliability and ease of use. 
One area which they concentrate on is 

the digital multimeter field, and their 
range extends from a very basic model 
up to a sophisticated and highly accurate 
bench meter. 

Description 
The T1 10B digital multimeter has been 

designed to survive the many knocks 
encountered in everyday use. It mea-
sures 174mm x 90mm x 36mm, and is 
housed in a tough plastic case. It 
incorporates a handy tilt-up stand which 
props up the meter when it is on the test 
bench. 
Power source is provided by a standard 

9V battery, which should give approx-
imately 200 hours' use under normal 
working conditions. Built into the battery 
compartment is a 20mm fuse holder 
which forms part of the meter's overload 
protection circuit. The fuse fitted is of 
the 2A quick blow type. 
There is a number of sockets and 

switches mounted on the front panel, 

dominated by the large rotary switch 
which is used to select all the meter's 
many ranges. The digital display is a 
large 31/2 in LCD readout with a maximum 
reading of 1999. It incorporates automa-
tic polarity, decimal point, overrange and 
a low battery indicator. 
There are four 4mm banana sockets 

located near the bottom of the unit which 
take the.test leads. The first is labelled V-
OHMS and is the usual socket for the red 
test lead when measuring voltage and 
resistance. When you wish to measure 
amps, place the positive lead into either 
the socket marked A for reading up to 2A, 
or the socket marked 10A for reading up 
to 10A. The negative lead is placed in the 
COM socket and does not require 
changing for any measurements. 
The T1 10B offers a total of twenty-eight 

selectable steps for various measure-
ments of ac/dc voltage, resistance and 
ac/dc current (see the Table). The ranges 
are separated by tones of grey and 
labelled with their various functions. 
The unit has five de voltage ranges up 

to 1000V, five ac voltage ranges up to 
750V, six ac/dc current ranges up to 10A 
and six resistance ranges that can 
measure up to 20 megaohms. Each range 
is fully protected against overload and 
has automatic negative polarity indica-
tion. The meter samples the input at 2.5 
measurements per second, and any 
sudden change on the input is 
immediately shown on the display. 
Each voltage range has an input 

impedance of 10 megaohms to ensure an 
accurate reading without putting 
unnecessary load on to the circuit under 
test. 

Continuity checker 
All resistance ranges on the T11013 are 

low power except the 200 ohm range. The 
use of low power ohms ranges allows 
accurate measurement of components 
in circuit and saves time when checking 
components for faults. 
Another feature built into this meter is 

an audible continuity check function. 
This is ideal for circuit tracing and trying 
to locate hairline fractures sometimes 
found on PCBs. 
Note that the continuity buzzer will 

only sound if the resistance between the 
two points being checked is below 100 
ohms. If the resistance is higher, an 
overload condition will be shown on the 
LCD display, indicating that there is a 
possible break in the circuit you are 
checking. 

Diode tester 
If the selector switch is moved to the 

position marked with the circuit symbol 
for a diode, the meter can be used to 
check whether a diode is working or not. 
Checking is very simple. First, place the 
black probe on the positive end of the 
diode, and the red probe on the negative 
end. If the component is working, the 
display will indicate a reading of around 
400 to 700mV. Reversing the leads will 
show an overload condition. Diod,es may 
be checked in or out of circuit. 

Peak Hold 
Another feature included on the T110B 

is the Peak Hold facility. This switch is 
mounted on the front panel opposite the 
power switch and is either ON or OFF. By 
using it you can take a reading on both 

dc Voltage 
ac Voltage 
dc Current 
ac Current 
Resistance 
Peak hold 

Accuracy 
Diode test 
Continuity 
Protection 

Display 
Measurement 
Power source 
Size 
Weight 
Accessories 
Price 

Specifications of the T110B 

200m V, 2V, 20V, 200V, 1000V 
200m V, 2V, 20V, 200V, 750V 
200µA, 2mA, 20mA, 200mA, 2A, 10A 
200p.A, 2mA, 20mA, 200mA, 2A, 10A 
200 ohms, 2k, 20k, 200k, 2M, 20M 
Works on both ac/dc voltage and current ranges. Positive 
dc measurements only 
0.25% ± 1 digit (dc voltage) 
Will test diodes in or out of circuit 
Continuity tester built in 
Up to 1200V on both the ac/dc voltage range. Up to 2A for 
200µA/2A ranges. 10A range unfused. 250V ac/dc on 
resistance and 250V ac/dc on both diode tester and 
continuity tester 
31/2 digit LCD readout 
2.5 measurements per second 
9V PP3. 200 hours' life 
174mm (H) x 90mm (W) x 36mm (D) 
265g including battery 
Test leads, battery and spare fuse 
£73.00 plus VAT, post and packing 
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current and voltage ranges without 
having to look at the meter. 

In operation the meter will store the 
highest leading taken and keep it 
displayed on the LCD readout after the 
probes have been removed from the 
circuit under test. If other test points 
with a higher voltage are touched, the 
display will be updated and keep that 
value shown. 
The compact, twelve-page User 

Manual is very well written, containing 
clear and precise operating instructions. 

For example, it details how to calibrate 
the T110B; this is carried out by the use of 
a precision ac/dc source and adjusting 
the two preset resistors. 

Conclusion 
Without doubt the Beckman T1106 is a 

very useful and robust instrument and a 
worthwhile addition to the shack. 
The digital multimeter excels in the 

accuracy of its readings. This can rarely 
be beaten on an analogue scale. As an 
example of the measurements that can 

be made using this type of instrument, I 
recently used it to test for a volts drop on 
a prototype power supply unit. I was able 
to measure a 200mV drop in output 
voltage on a 13.8V 20A PSU. The 200mV 
drop occurred when I was drawing 
around 19A from the PSU. 
The Beckman T110B digital multimeter 

is supplied complete with test probes. It 
can be obtained from STC Electronic 
Services, Edinburgh Way, Essex CM20 
2DF, for £73.00 plus VAT and post and 
packing. 

I 11 ei_ _J 

g30 
For this month's offering we will look at 

the subject of heatsinks. These are 
obviously of immediate interest to the 
power supply designer but are equally 
used in other applications, such as 
cooling PA transistors. In fact, they are 
used in any situation where one has to 
dispose of surplus generated heat. 

Worrying 
Let us state right at the start that most 

people tend to worry unduly about the 
rise in temperature of a heatsink. The 
moment the sink gets perceptibly warm, 
cries of distress go up. This is completely 
unnecessary as the heatsink can, in fact, 
get too hot to touch and yet still do its job 
correctly. 

Let us look at some figures and see just 
what to expect. The average power 
transistor, let's say a 2N3055 type, as used 
in most power supplies, is rated by the 
maker to run with a collector junction 
temperature of around 150 to 200°C. We 
will use the lower figure of 150 for our 
calculations. 

Power 
Now we obviously cannot connect a 

heatsink to the collector itself; the 
nearest we can get is the case that the 
transistor is mounted in. There will be a 
difference in temperature between the 
two components and this is usually 
around 1.5°C per watt of dissipation. 
We need to know the power involved in 

the circuit. So let's assume the input 
voltage to the transistor collector is 17V, 
the output voltage from the emitter is 
12V, thus giving a drop of 5V. If we further 
assume a collector current of 2A then the 
amount of redundant power is 10W. 

Case temperature 
So now we have the following informa-

tion available: an allowable 150°C collec-
tor junction temperature, 10W of redun-
dant power to dissipate and 1.5°C per 
watt for the case to junction gradient. If 
we multiply the last two figures we 
discover that it gives us 15°C to take away 
from the 150°C junction temperature, 
making 135°C as the maximum allowable 
case temperature. Anything over this 
figure and we shall exceed the maximum 
allowable junction temperature. 

Moving on 
The next thing to establish is the 

ambient temperature that the equipment 
is going to operate in. In the average 
room it is safe to assume that this will not 
exceed 20°C. Bear in mind that it is the air 
temperature in which the heatsink will 
operate that is of interest and if the gear 
is operating in an enclosed space, this 
might rise to as high as 40°C. 

Thermal resistance 
All commercial heatsinks are rated in 

terms of °C per watt of dissipation. This is 
easily calculated in oC using the formula: 
T ( case) — T ( ambient) P (total). In our 
example, this gives 135 — 40 = 95 + 10. 
This means that the heatsink must have a 
rating of better than 9.5°C per watt. It also 
means that when the equipment is 
running the heatsink will reach a 
temperature of 95°C, and you would not 
want to put your hand on that for very 
long. 

Safety factor 
Iri the above example we have calcu-

lated values which just keep us inside 
the transistor specifications. In fact, 
good practice would demand a safety 
factor of at least three, and this could be 
obtained using a heatsink with a thermal 
resistance of 3°C per watt. In this case 

by Martin Williams 
the heatsink temperature will rise to only 
30°C or, to put it in the Fahrenheit scale 
which most of us are more used to, a 
temperature of about 90°C. Still far too 
hot to handle, but completely safe for the 
equipment. 

Make your own 
You can make your own heatsinks with 

little trouble, provided you keep to the 
following rules. 
Use flat aluminium of abbut 1/16in 

thickness, mounted vertically in free air. 
Mount the transistor at the centre of the 
heatsink and use a length to width ratio 
of less than 2:1. Paint the entire heatsink 
surface with a good quality matt-black 
paint. 
Using the above guidelines and only 

measuring one side of the heatsink will 
obtain the following figures in °C per 
watt. 16in square will give 5. 25in square 
equals 3.5, 36in square gives 3 and 50in 
square will provide a figure of 2.5. For 
heavier power requirements commercial 
sinks are available with figures as low as 
1.1°C per watt. 

Coming soon 
In next month's 
Project Book 

Martin Williams looks 
at the important 
subject of voltage 
regulation and the 

many ways of 
advancing it. 
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THE NEW 10-2SE, 
SIMPLE OR MULTI-FUNCTION 
144 MHz FM TRANSCEIVER 

Icom's tradition of building high quality, 
reliable handhelds continues with the IC-2SE 
an incredibly compact handheld designed 

with features that exceed larger, bulky 
handhelds. The IC-2SE proves that superior 

quality comes in all sizes. 

Slim and unbelievably compact. 
The IC-2SE measures only 49(W) x 103.5(H) x 33(D)* mm with the BP-82 Battery 
Pack. Hold the IC-2SE in your hand to truly appreciate its miniature size. 
Weighing just 270gt with the BP-82, the IC-25E will easily fit anywhere — on belts 
in shirt pockets, handbags, etc. * 1.9(W) x 4(H) x 1.3(D) in. f 9.5 oz. 

Simple design for operating convenience. 

Even with its tremendous versatility and a wide variety of functions, the IC-2SE is 
easy to use. All functions are performed by a total of just six switches and three 
controls. The IC2SE includes both simple and multi-function modes. The result is 
two transceivers in one: both an easy-operation and multi-function transceiver. 
Simple mode ensures totally error-free operations. Multi-function mode allows 
you a variety of function settings depending on your operating requirements. 

Other advanced features: 
Reduced size doesn't have to mean reduced quality. The IC-2SE proves this with 
a wide variety of advanced functions. 
• Tuning control on the top panel for quick QSYing. 
• Monitor function that allows checking of the input frequency of a repeater. 
• Function display that clearly shows all information required for operations. 
• Splash resistant design and durable aluminum die-cast rear panel for 
dependable outdoor operations. 

Options 
• SA-11, liettess C. Protective cap for terminals 
on the base of the IC-25E. 

• Battery podu and case. 

BP-81   72V 110mAh 
BP-82   7.2V, 300mAh 
BP-83   7.2V, 600mAh 
BP-84   7.2V, 1000mAh 
BP-85   12V, 340mAh 
BP-86   Case for six R6 (AA) size batteries 

• SC-721, AC Ninety Minrger. 
Desk top charger for the BP- 81- BP- 85. 
• ae-12, Cie« see lioleter cable with noise 
BIN.. Allows you to use the IC- 25E through a 
12V cigarette lighter socket. Also charges the 

BP- 81 - BP- 85 

• FA-1401111,144MN: flexible entetillffl. 
• Flexible antenna for 144MHz band operation 
Some type supplied with the IC-2SE. 

•IMA-46, Speelcer/Micrerleene. 
Combination speaker and microphone equipped 
with an earphone lack. Clips to your shirt or lapel. 

•115-51, lieedset. Headset with VOX function 
that allows you hands-free operation. 
• Carrying Cases. 

Carrying Case Battery Packs, 
Battery Case 

LC-53   BP- 81 
LC-55  BP- 81, BP-83 or BP-86 
LC-56  BP-84 or BP-85 

• MS-30, Metreeing Drecket. 
Mounts the IC-2SE in a vehicle or on a wall. 

• OPC-235, Mini DC Power Cable. 
For use with a 13.8 V DC power supply 

Actual Size 

• 

4SE 70cm 
VERSION 
NOW 

AVAILABLE 

Icom (UK) Ltd. 
Dept AR , Sea Street, Herne Bay, Kent CT6 8LD. Tel: 0227 363859. 24 Hour. 
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Count on us! 
THE COMPACT HANDHELD 
WITH A SPLIT PERSONALITY 
5 Watt Output Power. 
Utilizing a specially designed ultra-small 
highly efficient power module, the IC-2SE 
delivers a full 5 W of output power. Bring 
those distant repeaters into range. 
At 13.8V DC 

48 Memory Channels. 
The IC-2SE has 48 fully- programmable 
memory channels and one call channel. 
-Each memory and call channel stores an 
operating frequency and other information 
required for repeater operations. 

Convenient Repeater Functions. 
The IC-2SE is equipped with programmable 
offset frequencies for accessing repeaters. 
All memory channels and a call channel 
store repeater information for your 
convenience. The IC-2SE includes a newly 
designed 1750 Hz tone call transmit 
function. A 1750 Hz tone call transmits 
when the PIT switch is pushed 
twice quickly. 

Power Saver for longer operating 
time. 
The power saver ensures lower current 
flow during standby conditions. Operating 
times are much longer than with older, 
more conventional transceivers. 

Clock with timer functions. 
The IC-2SE is equipped with an advanced 
24- hour system clock with timer function. 
The transceiver automatically turns on when 
real time matches a pre-programmed time. 
This is perfect for scheduling QS0's. Auto 
power-off timers and other settings can be 
made in clock mode. 

Convenient Scan Functions. 
The IC-2SE is equipped with VFO and 
memory scan. 
• VIPO Scan. VFO Scan repeatedly scans 
all VFO frequencies. In addition, unnecessary 
frequencies can be skipped. 
• Memory Scan. Memory scan repeatedly 
scans memory channels. 

Auto Power Off Tinier Function. 
If you ever forget to turn the IC-2SE off, don't 
worry. It will turn itself off. Power-off time 
can be selected or deactivated using multi-

function mode. Preserve battery pack 
power for the times when you need it most. 

Priority Watch. 
Why interrupt calls to check other stations? 
Priority watch monitors o specified station 
every five seconds while you operate on a 
VFO frequency. Continue with your 
communications. and let priority watch 

do the checking for you. 

Helpline: Telephone us free-of-charge on 0800 521145, Mon-F 0900-13.00 and 14.00-17.30. This service is strictly for obtaining information 
about oi ordering Icorn equipment. We regret this connot be used by deoleis or for repair enquiries and paits orders, thank you. 
Dettspost: Despotch on some day whenever possible. 
Vim& Mostercards: Telephone orders token by our moil order dept. instant credit & interest-free H.P. 



The World of 
DATA 

BY DON FIELD G3XTT 
Another mixed bag this month, includ-

ing the item I promised on log-keeping. 
There are some interesting hardware 
developments to record, though there 
always seems to be more happening on 
the software front. More amateur radio 
related software is becoming available, 
mainly from the USA and geared to the 
IBM and Macintosh PCs. Logging prog-
rams are especially popular, together 
with software to organise your record-
keeping for awards claims, locator 
square tables, and so on. The problem is 
knowing which is best before you splash 
out or, more to the point, invest lots of 
valuable time learning how to drive a 
program, only to realise that it doesn't 
suit your requirements. 
As last year, I hope to have a number of 

packages on display at the HF Conven-
tion, though that won't be until 30 
September. I would urge other event 
organisers to think along the same lines. 
Meanwhile, if readers have a particular 
package which they are pleased with, I 
would be interested to have your 
comments. 

Log-keeping 
I have seen various messages on 

packet asking about log-keeping 
requirements and there seems to be 
some confusion about this. Packet radio 
is no different from any other mode in its 
log- keeping requirements. The mode 
you enter into your logbook will depend 
upon whether you are modulating an FM 
rig ( as on 2m) or an SSB rig ( as on HF). 
What is not entirely clear is whether 

RTTY, packet and AMTOR count as 
Telegraphy— for Automatic Reception or 
Data Transmission, Telemetry, Telecom-
mand. My own interpretation, given that 
RTTY, at least, predates data transmis-
sion as it is currently understood, is that 
the former is the correct definition for 
RTTY and AMTOR. Data transmission I 
take to mean coded information, with 
packet transmissions falling into this 
category. 
On this basis, the correct emission 

codes are as follows: FM transmitter — 
F2B ( RTTY and AMTOR), F2D ( packet); 
SSB transmitter — J2B ( RTTY and 
AMTOR) and J2D ( packet). 

I am quite prepared to be dissuaded 

rom this view. Life was much simpler in 
the old days! 

Credit card verification 
The professional world seems to have 

come up with another use for packet 
radio — credit card verification. A joint 
venture company, Paknet, set up by 
Racal and Cable and Wireless, will 
operate a service based on putting self-
contained terminals into retailers' pre-
mises. These terminals incorporate, as 
far as 1 can tell, a TNC plus low power 
radio transceiver in the 160MHz band. 

AMTOR 
I was delighted to see that the US 

journal GIST recently carried an article 
on AMTOR operation, by Donald Huff 
W6JL. Let's hope it encourages more 
AMTOR operation from that side of the 
pond. It has been four years since OST 
carried an article on AMTOR, and the 
situation has not been much better in the 
UK, though one of the other UK 
magazines recently followed my lead in 
carrying information on how to get 
started on AMTOR. 

Fancy hardware 
It is also a sign of the times that the new 

FT1000 transceiver includes interfaces 
for both a packet TNC and RTTY/AMTOR 
terminal unit, along with front panel 
switching between these interfaces and 
the ability to optimise the internal 
filtering to the mode in use. I assume that 
similar facilities are now provided by top-
of-the- range rigs from the other major 
manufacturers. Let's hope they are put to 
good use by their owners. 
While on the subject of fancy new 

hardware, AEA have introduced the 
AMT-3 terminal unit for AMTOR and 
RTTY, which replaces the popular AMT-
2. The AMT-3 is more than just a cheap 
alternative to the various multimode 
TNCs which are available. The latter are 
usually designed for packet radio, with 
the other modes as an 'added extra'. The 
AMT-3, on the other hand, is optimised 
for AMTOR and RTTY operation and is 
likely to give much better results, 
particularly on the busy HF bands. 
Having said this, there has been an 

interesting bulletin circulating on the 

packet network, put out by G3I01 but 
originating in the USA, regarding mod-
ifications to the PK232 to improve its 
performance on HF. The mods are 
intended to filter out hash which appears 
on the pins of some of the ICs and 
apparently lead to better weak-signal 
reception on the HF bands. I will provide 
anyone with hard copy of the packet 
bulletin in return for an sae. 
The other ' goody' which caught my eye 

is Pac-Comm's Handipacket, a full-
function TNC with personal message 
store but smaller than most hand-talkies. 
No need to be out of touch now— just take 
your packet station with you wherever 
you go! 

RTP+ 
A recent issue of Gateway, the ARRL 

packet radio newsletter, carried 
information about RTP+, a new terminal 
emulator program written for the IBM PC 

and its compatibles. It is designed to 
work with a TAPR-compatible TNC or 
multimode controller such as the PK232, 
KAM or MFJ1278. From the description 
RTP+ is much more sophisticated and 
versatile than any of the terminal 
emulation packages I have seen to date, 
offering facilities such as a personal 
mailbox which, up to now, have required 
new TNC firmware. RTP+ supports file 
upload and download in ASCII, 
XPACKET, XMODEM and binary, and 
many other useful features. 
RTP+ is available in the US from: N4PY 

software, Rt 3 Box 260, Franklinton, NC 
27525 and costs $39.95. The price also 
includes a thirty- nine-page manual. I 
don't know whether there are any plans 
to market it in the UK. Let's hope so. 
One of my own moans about terminal 

emulators is that, for the most part, they 
cannot be run at the same time with other 
software. Now that the Chiltern DX 
Club's Packet Cluster system is running 
in the Thames Valley, I want to remain 
connected to this so that I don't miss any 
DX, but also want to be able to use the 
computer for other jobs around the 
shack. A solution to this problem is to use 
a multi-tasking operating system, such 
as DesqView. 
One interesting trend, though, is to 

incorporate a degree of terminal emula-
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tion in other packages; this had already 
happened with the K1 EA contest logging 
software, and I see that MFJ now have a 
DXCC tracking program with interfaces 
to some of the popular logging software, 
and with a built-in terminal emulator. I 
spotted their advertisement in one of the 
US journals, so I don't know whether the 
package will be available in the UK. 

Pocket Cluster 
The Chiltern DX Club's Packet Cluster 

system is now up and running at the 0TH 
of Ian Shepherd G4LJF under the 
callsign GB7DXI (DX information). Direct 
access is on 70.325M Hz, though it is also 
possible via the NET/ROM network on 
144.675MHz ( Ian also runs the WOK22 
NET/ROM node). The system is geared to 
the needs of HF DXers and will provide 
on-line access to WWV propagation data, 
beam headings, QSL manager informa-
tion etc, as well as realtime DX alerts. 
The RSGB Packet Working Group is 

following developments closely given 
that this is the first true realtime 
application for packet radio in the UK. If 
it is a success, then similar systems will 
be established for other user communi-
ties. This will enable a database of 
identification features to be established 
and alerts to be given when a rare one 
turns up for example. 

OSCAR 
If your particular area of interest is 

VHF, then why not think about taking 

advantage of the new amateur satel-
lites? The planned launch of the Micro-
Sats plus UoSATs D and E had been 
rescheduled for 9 January, so these 
exciting new satellites should be in orbit 
by the time this column appears in print. 

It may well be that, like me, you have 
never taken much interest in amateur 
satellites. They have tended to appeal to 
a particular specialist group within the 
hobby. However, as a data enthusiast you 
will want to know more about this 
particular group of satellites, and I will 
try to keep you abreast of developments. 
For the moment let me say a bit about 
what is planned. 

Orbiting packet mode 
UoSATs D and E are the work of the 

team at the University of Surrey. UoSAT 
D is the one which will be of interest to 
data enthusiasts. It will carry the Packet 
Communications Experiment ( PCE), 
which is an orbiting packet node with 
4Mbytes of message-storage, effeCtively 
a BBS in space. However, although 
UoSAT D will operate in a very similar 
way to a terrestrial BBS, you will require 
a special modem to use it, as conventio-
nal modems cannot cope with the phase 
and frequency-shifts associated with 
satellite working. In fact, the uplink will 
be on 2m and downlink on 70cm, with 
9,600bps frequency-shift keying, com-
patible with the G3RUH and K9NG 
modems. Special terminal software will 
be required, and this will be made 

available by UoSAT to take full advan-
tage of the facilities of the PCE. 
The MicroSats, so called because of 

their small size compared with previous 
amateur satellites, again carry BBS 
software with the familiar WORLI/ 
WA7MBL command interface. As with a 
UoSAT, special modems will be required, 
with initial operating at 1,200bps but later 
at 4,800bps, as suitable modems become 
available. 
The satellite mode used in both 

PACSAT and LUSAT (the two MicroSats 
of most interest to the packet fraternity) 
is JD. This requires a 2m FM capability on 
the uplink and 70cm SSB receiver on the 
downlink. 

If you intend taking direct advantage of 
these various satellites, then it will 
probably be worth getting more detailed 
information from AMSAT-UK. However, I 
think all packet users will benefit insofar 
as the satellites will also be used for 
message forwarding between the 
terrestrial packet networks in different 
continents. 

Sign-off 
That's it for this month. Do please keep 

me in touch with data-comms develop-
ments in your own part of the world — I am 
well aware that there are active groups 
around the country which I don't neces-
sarily get to hear about. A bit of publicity 
can help a lot, especially when you are 
trying to fund some improvements to the 
network. 73 and happy keyboarding. 

Re-charges batteries 

for FREE in either 

portable 

Please ask for brochure 

MARLEC Engineering 

Company Ltd 

Unit K, Cavendish Courtyard 

Sallow Road Corby 

Northamptonshire NNI7IDZ 

England Tel (0536) 201588 

Telex 347204 

Fax (0536) 400211 

Thousands of satisfied 

customers throughout the 

World 

HAPPY NEW YEAR TO ALL 
GM80AL and GM4VHZ 

Our wind up, tiltover Tennamasts are ideal for HF 
and VHF beams. Designed and professionally built 
by amateurs for amateurs, they are safe and easy to 
use, slim, elegant and economically priced from 
£190. Immediate delivery. 

BEAM KITS Homebrew your own 
GM4UTP 5 Band Quad or VK2ABQ Beam 
with our low cost kits. 

Call 05055 3824 (24 hours) for 
Brochure and Info plus 
friendly technical advice 

TENNAMAST SCOTLAND 
81 Mains Road, Beith, Ayrshire KA15 2HT 

IEN111111S1 
SCOTLAND 

NAVICO 
ARM1000 
AMR 1000S 

FROM £234.89 
Thames % Picnics Ltd 

244 Furtherwick Road, Canvey Island, Essex SSS 7BY 

Telephone 0286 680930 Telefax 0268 510599 

1154 

FEBRUARY 1990 please mention AMATEUR RADIO when replying to any advertisement 25 



THE SOFTWARE FILE 
Stephen Phillips with 
a program to 
calculate the 
dimensions of J-Pole 
aerials. It is written 
in GW-Basic but is 
easily converted for 
other details 

The program 
In line forty CLS means clear the 

screen; SCREEN 2 sets the display to 
graphics and KEY OFF blanks the display 
the function key uses at the bottom of the 
screen. In line fifty and others, LOCATE 
x, y moves the cursor to a particular point 
on the screen. If your computer does not 
have a similar command, simply omit all 
LOCATE statements and the input and 
output lines will be printed consecu-
tively at the left-hand edge of your 
screen. 

The graphics 
Lines 200 to 310 contain all the 

commands to draw the layout of the 
aerial at the left-hand side of the screen. 
Omit these lines if your computer will not 
handle graphics. If you have deleted any 
lines do not renumber the following 
lines, but enter them exactly as shown. 

The maths 
Line 330 asks for the frequency of 

interest. Line 340 checks that it is within 
acceptable limits. If it is not, line 360 
erases your original input and also 
returns the program to ask for the 
amended input. Line 370 calculates the 
length of the longer element, 380 
calculates the shorter one and 390 works 
out the matching points. The group of 
lines from 400 to 450 determines the 
spacing between the rods, and the rest of 
the program displays the results and 
asks if you wish to rerun the program. 

Check it out 
If you input a frequency of 145M Hz you 

should get the following result: long arm 
1364mm; short arm 416mm; matching 
points at 38mm and spacing of 50mm. 

Correction 
Line 350 in the ERP program shown in 

the October 1988 issue should have .5db 
not . 56, and line 590 should have If EL>15. 
These changes do not affect the 
accuracy of the results. 

The Program 

10 REM 
20 REM Copyright AMSOFT 1989 
30 REM 
40 CLS:SCREEN 2:KEY OFF 
50 LOCATE 3,25 
60 PRINT " This program designs J- Pole type aerials with 
70 LOCATE 4,25 
80 PRINT " a useable frequency range from 10 to 500 MHz." 
90 LOCATE 6,25 
100 PRINT "The designs are based on ARRL handbook data 
110 LOCATE 7,25 
120 PRINT " and are intended for 50 ohm co-ax feeder. 
130 LOCATE 8,25 
140 PRINT"  
150 REM 
160 REM Lines 200 to 310 draw a diagram of the aerial. 
170 REM These lines should not be entered unless your computer uses a CGA or 
180 REM similar graphics card. 
190 REM 
200 LINE ( 15,15)-(15,175):REM long aerial rod. 
210 LINE ( 15,175)-(50,175):REM aerial base line. 
220 LINE (50,175)-(50,110):REM short aerial rod. 
230 LINE ( 15,147)-(42,147):REM coax inner line. 
240 LINE (55,147)-(100,147)REM coax centre line. 
250 LINE ( 70,149)-(68,149) 
260 LOCATE 19,9 
270 PRINT " 0000":REM draw co-ax cable. 
280 LINE (51,150)-(95,150)REM coax top line. 
290 LINE (65,144)-(95,144):REM coax bottom line. 
300 LOCATE 19,15 
310 PRINT " 50 ohm." REM mark impedance. 
320 LOCATE 10,28 
330 INPUT " Enter frequency [ 10 to 500 1 MHz.";F 
340 IF F<10 OR F>500 THEN BEEP ELSE 370 
350 LOCATE 10,62 
360 PRINT SPACE$(10):GOTO 320 
370 A-(8200/F).A-CINT(A*25) 
380 B=(2700/F):B=CINT(B*25) 
390 C-(220/F):C=CINT(C*25) 
400 IF F<25 THEN S=150:GOTO 460 
410 IF F<40 THEN S-125:GOTO 460 
420 IF F<60 THEN S-100:GOTO 460 
430 IF F<100 THEN S=75:GOTO 460 
440 IF F<250 THEN S=50:GOTO 460 
450 IF F<500 THEN S=30 
460 LOCATE 13,28 
470 PRINT "The longer arm is "; A- S;" mm long." 
480 LOCATE 15,28 
490 PRINT "The shorter arm is "; B- S;" mm long." 
500 LOCATE 17,28 
510 PRINT " Feed points are about "; C:" mm from closed end." 
520 LOCATE 19,28 
530 PRINT "The precise point must be set using an SWR bridge." 
540 LOCATE 21,28 
550 PRINT " Spacing between rods is "; S;" millimetres." 
560 LOCATE 23,28 
570 PRINT "Type C to change data or E to end  
580 LOCATE 23,75:AS=INKEY$ 
590 IF A$= " E" OR A$= " e" THEN CLS:END 
600 IF A$---= " C" OR A$= " c" THEN 10 ELSE 580 
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MUSINGS 
OF AN OLD TIMER 

A month or two ago, I spent the best 
part of a weekend camped on a hilltop, 
together with most of the members of the 
radio club of which I am a member and 
their wives and girlfriends. 

The occasion was the annual VHF field 
day. This is when radio clubs up and 
down the country set up similar stations 
and attempt to contact as many stations 
as possible in order to accumulate points 
on a distance/number of contacts basis. 

Field days have been a popular facet of 
amateur radio operation and one of the 
highlights of club activities for well over 
fifty years. 
With the development of technology 

now far beyond ' kitchen table' con-
structional techniques, together with 
'black box' operation on all but the 
highest frequency bands, the question 
must be asked whether field day opera-
tion as we know it today is only practical 
for the largest and richest clubs? In 
order for a club to even stand a chance of 
appearing in the upper part of the final 
results table of VHF/NFD it must operate 
five separate stations, each radiating 
near the maximum legal power allowed 
for the appropriate band, for the twenty-
four hour duration of the contest. 

Logistics 
The logistics of such a commitment is 

enormous. Consider first the 2m station. 
Over the twenty-four hour duration, this 
contest will probably make more con-
tacts than the other four stations 
combined, so a good performance is 
essential if success is to be hoped for. 
The station will therefore be equipped 
with an up-market multimode trans-
ceiver and a high power linear amplifier. 
To guard against the possibility of 
equipment failure, standby equipment of 
a similar standard will be available for 
immediate switch on. The output from 
the linear amplifier will feed into a 

system of at least two stacked, large 
commercial beam aerials mounted on 
top of a mast, or even a lattice-tower 50ft 
high, or more. 

The station will be powered by a petrol 
electric-generator which, when allowing 
for lighting, ancillary equipment etc, will 
need to be at least 2kW rating, consum-
ing up to six gallons of petrol during the 
twenty-four hour contest. 
Operating this station will require a 

minimum of six operators working to a 
two hours on — four off schedule. In 
addition, the operators will have to be 
provided with food, drink and rest while 
off-duty, which will require additional 
tentage, catering facilities and per-
sonnel. 

In summation: the overall requirement 
for this single station is for more than 
£6,000 worth of equipment and the 
undivided attention of six operators for 
more from twenty-four hours, in addition 

to the forward planning necessary to 
ensure that all the equipment and 
personnel arrive on site at the required 
time. 
The 70cm and 4 to 6m stations present 

similar logistical problems, whilst those 
for the 23 and 13cm stations are only 
slightly less for, with the lower level of 
activity, they can be single-manned for 
long periods. 

Commitment 
To realistically compete in a VHF Field 

day, a radio club accepts a commitment 
for its members to loan in excess of 
£25,000 worth of radio, electrical, cater-
ing and camping equipment. This, which 
probably weighs around three tons, will 
have to be transported to a distant hilltop 
and operated by thirty people for the 
duration of the contest. To provide 
power for these, several petrol electric 
generators, consuming at least thirty 
gallons of petrol will also be required. 
Apart from the capital equipment 

involved, how many clubs can honestly 
claim to have a sufficient number of 
operators available for the duration of 
such a contest? 
Even when the contest is over and the 

last vehicle has left the site, there still 
remains the enormous task of calculat-

ing the scores and preparing entry forms, 
a task which will be left to the same few 
members each year. 
This is a far cry from the past when 

perhaps only a couple of stations needed 
to be set up; the equipment for which 
could be carried in one car and the tents 
in another. 

An overwhelming burden 
No one in his right mind would suggest 

that we turn back the clock and reject 
modern technology, but has the concept 
of the whole operation gone over the 
top? The logistics have now reached the 
point where competing in such a field 
day can be compared to a military 
operation, with financial implications 
which can be an overwhelming burden 
on all but the largest and richest clubs. 
Admittedly, in general the operational 

equipment is loaned by club members, 
but most clubs possess a considerable 
number of aerials, masts and tentage 
which must be stored, maintained and 
accounted for, yet only see the light of 
day once or twice each year— all of which 
must be purchased at some time from 
club subscriptions. 

It may be suggested that merely ' to 
compete is the thing' but there seems 
little point in doing so without the 
remotest chance of success. 
With such effort involved and assets to 

purchase and maintain, what proportion 
of club members can really be con-
sidered as enthusiastic contest oper-
ators? I suspect that in most clubs this is 
quite small, with the vast majority 
tagging along just to support the club. 
Perhaps a change in the rules to 

reduce the logistical commitment and 
thus enable more clubs to compete on 
equal terms would be the answer. 
The sport of ocean racing has now 

reached the point where even mil-
lionaires cannot afford to compete for 
the most prestigious prize in the yach-
ting calender — The America Cup. Let us 
only pray that amateur radio does not go 
in the same direction. 
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THE BRE AUDIO BISCUIT KIT 
If you have ever dared to look inside 

one of those miniature hand-held VHF 
transceivers, which are so common in 
our hobby, you may have noticed that 
their construction is unlike that of a 
conventional PCB. Most of them are built 
using surface mount technology (SMT). 
The components are much smaller than 
conventional components and are 
mounted on the surface of the board, 
rather than being soldered by leads into 
drilled holes. These are called surface 
mount devices (SMDs). 
These compact and sophisticated 

boards have probably been made using 
automatic pick and place machines, and 
the connections are likely to have been 
made in reflow soldering ovens. This 
technology has produced a comprehen-
sive range of miniature components 
which, with the exception of some VHF 
and UHF circuits, has been ignored by 
the amateur constructor. 

Low profile components 
An SMD is a leadless component in 

'chip' form with solder contacts at each 
end. The active SMD components, tran-
sistors and integrated circuits have small 
pads rather than leads. The components 
are laid on the surface of the board and 
soldered on the 'top side'. There are no 
holes in the boards because there are no 
leads on the components. The compo-
nents have a very low profile, so the 
finished board will fit into limited spaces 
that would not be possible using con-
ventional components. 

Hand-made 
Although pick and place machinery is 

usually associated with SMD construc-
tion, the components are not too small 
for 'hand working'. In building SMD 
projects by hand, the 1206 size compo-
nents are probably the best size. The 
1206 1/8W chip resistors measure 1.06mm 
long x 0.6mm wide and capacitors of 
220nF or less are of similar size. It is 
possible to place and solder such 
components by hand. The SMD transis-
tors and integrated circuits are very 
small, but they can be hand-placed and 
soldered with care. 
Fig 1 shows four types of common SMD 

components. They may be small and look 
simple but this is not so. They are high-
quality components made to exact 
specifications, and it takes time to get 
used to the SMD packages and markings. 
The resistors are marked with a simple 

three digit code. The third digit denotes 
the number of zeros in the value. For 

example, 122 would be a value of 1.2k 
ohms. 
Larger electrolytic capacitors are 

marked with a positive band and the 
value in µF and working voltage. The 
common ceramic capacitors are another 
matter: they have no markings at all. 
Thankfully, they are not sold loose but 
come embedded in ribbon. Do not 
unwrap these components until they are 
ready for use. 

Economy 
Why bother to build amateur radio 

circuits with SMD components? Well, 
there are several reasons. One of the 
most important factors is that these 
devices are getting cheaper all the time 
owing to their increasing popularity. This 

has reached the point where many of the 
common conventional devices used in 
amateur radio construction are now 
available in SMD at similar cost. 
However, the main reason why I decided 
to try SMD construction is that it's new to 
me, it's fun and it's a challenge. And that 
is what a good hobby is about! 

Trying SMD construction 
Until recently it was not easy for 

amateurs to get hold of SMD compo-
nents and even more difficult to get hold 
of the range of devices that is commonly 
used for our types of circuit. A new 
company has appeared on the scene 
which specialises in SMD construction 
for the amateur. Founded by Bill Mooney 
G3VZU, Blue Rose Electronics supplies a 
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full range of passive and active compo-
nents suitable for the amateur who 
wishes to build projects using SMDs. 
Blue Rose Electronics is also building a 
range of kits for the radio amateur. 

The BRE Audio Biscuit 
The novelty of SMD as an amateur 

construction medium appealed to me, so 
I obtained a catalogue from Blue Rose 
and decided to try their starter kit for 
would-be SMD constructors. The kit 
comprises an audio amplifier board and 
is called the BRE Audio Biscuit. It is a 
simple and useful project, which can be 
built easily by a constructor without 
previous experience of surface mount 
techniques. The kit comes complete with 
a PCB and components. 
The circuit diagram of the Audio 

Biscuit is shown in Fig 2. It is a single 
integrated circuit amplifier using the 
BRE1015, a purpose-made SMD chip. It is 
certainly a useful device, and its per-
formance details are shown overleaf. 
The component layout of the Audio 

Biscuit is shown in Flg 3. The layout is 
easy to follow on the board. One of the 
immediate advantages with SMD con-
struction is being able to see the tracks 
on the top of the board. As I soldered in 
the components, I could instantly check 
that they were correctly placed from the 
circuit diagram. The construction 
method is self-checking, because the 
interconnections are seen during the 
construction process. 

Building the board 
Very little special equipment is needed 

to make this simple board. A fine 
soldering iron is essential but the 
common 13W Antex iron with a 1/16in bit 
will do the job. I used my Weller 12W 
miniature soldering iron which has 
interchangeable bits secured by a grub 
screw. I made a small bit from 18swg 
copper wire, with a small portion turned 
over at one end and held by the grub 
screw and the other end filed to a sharp 
point. Ideally fine solder ( 1mm-0.7mm 
diameter) should be used, which is 
standard for many electronic construc-
tion techniques. 
A pair of tweezers should be used to 

move the components about the board. 
The simplest way to hold the compo-
nents on the board prior to soldering is to 
use a wooden toothpick or cocktail stick. 
I found some large dressmaker's pins in 
my wife's work basket and these are 
useful for component manipulation. The 
components are small so working on a 
tray is advisable. I found this board easy 
to see with the naked eye, although some 
constructors may like to use a magnifier. 

Avoid tombstones 
It is best to begin soldering one of the 

larger components on to the board first. 
The tantalum chip capacitors are large 
by SMD standards, so C5 and C7 are 
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Flg 3: Layout of components on audio biscuit 

ideal. When a component has been set in 
place, it must be held down firmly before 
it is soldered, otherwise the surface 
tension of the solder may cause it to 
stand up from the board. This effect is 
known as lombstoning'. The only 
remedy for this is to unsolder the 
component and start again. In fact, it is 
best to solder one end of the compo-
nents to the board and then go around 
the board again — the toothpick is not 
required — and solder all the other ends 
of the chip components. 

Photograph of the circuit layout 

Soldering the pins of the integrated 
circuit requires care and precision. Hold 
the chip firmly in place, solder pins 1 and 
5 which are diagonally opposite each 
other, and then finish soldering the rest 
of the pins. Avoid using excessive solder 
which may cause bridges between the 
tracks. Throughout the work I carried 
solder to the joint on the soldering iron 
tip, but this is usually considered bad 
practice. Melting the solder on the joint 
is better because it means that the joint 
is hot enough for the solder to flow. 
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BITS TO BUILD  

However, with SMD the areas being 
soldered are so small that this does not 
cause any problems. 
Blue Rose Electronics sell a range of 

special equipment for hand-working 
SMD circuits, the most useful of which is 
a jig to hold the components in place 
during the soldering process. Also 
available are 26swg low melting point 
solder and an excellent soldering iron, 
the SMD10. 
When the board is completed and you 

have checked that the components are 
correctly placed and there are no solder 
bridges or splashes, it can be tested. 
Testing requires an 8 ohm loudspeaker, a 
5k ohm volume control and a power 
supply. If a variable supply is available, 
the voltage can be increased slowly from 
OV whilst monitoring the current. It 
should be around 8mA at 4V and 13mA at 

Performance Specifications 
Supply voltage 

Output power 

Voltage gain 

Distortion 

Input impedance 

Quiescent current 

3.6 toy 

0.5W into 8 ohms 

(at 7V Supply) 

52dB 

Less than 0.5% 

200k ohms 

10mA at 8V 

12V. The simpler approach is to connect a 
9V battery and see how it goes. 
A signal connected to the input should 

give good-quality sound output. With the 
high 52dB gain, even a 10mV signal will 
give full output. It is useful to measure 
the output if a 12V supply is used, as it 
may cause the device to over dissipate 
with an 8 ohm loudspeaker. A safety 
precaution would be to add a 10 ohm 
resistor in series with the loudspeaker. 
There is space available on the board 

to drill holes for small mounting screws 

(M2 or 8BA bolts) so that the board can be 
glued into place. The finished board can 
be given a coating of Electrolube clear 
lacquer, or similar PCB lacquer. 

Conclusion 
I enjoyed building the Audio Biscuit, 

even though it was my first attempt at 
SMD construction. I have since built 
other SMD boards and can see interest in 
this form of construction growing among 
radio amateurs. Why not try SMD 
construction — it's fun! 

Cl, C2, 03 and C6 

C4 
05 and C6 
R1 
R2 
IC1 

Parts List 

100nF, 1206 ceramic chip 
lOnF, 1206 ceramic chip 
47gF, tantalum chip 
100k ohms 
10 ohms 
BRE1015 

Source 
The Audio Biscuit Starter Kit costs £6.80 and is available from: Blue Rose 

Electronics, 538 Liverpool Road, Great Sankey, Warrington WA5 3LU. Tel: (0925) 

727848. 
Blue Rose will also supply a catalogue of SMD components, SMD tools and a 

range of SMD kits for the amateur for 50p. 
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ADIO 
MORE NEWS * MORE FEATURES 

MORE FUN 
Make sure of your copy by placing a regular order 
at your newsagent 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 

NAME 

ADDRESS 

Tel: 01-684 9542 

 Postcode  

PLEASE SUPPLY: (tick boxifer 12 issue., all rotes Include pap 

Inland World-Surface 

£38.50  £ 10.50 D 

PAYMENT 
ENCLOSED: 

Europe-Air World-Air 

£44.30 Li £48.20  

Cheques should be made Pmfaale to 
Amateur Radio Overseas payment by 
international Money Order, or credit card 

CREDIT CARD PAYMENT maw ri D EXPIRY DATE 

Signature 
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News and comment from 

Glen Ross G8MWR 

Over the last few months I have had 
several letters from newly licensed 
amateurs on the subject of QSL bureaux 
and how good/bad/fast/slow they are. 
There has also been a number of 
enquiries from readers as to just how you 
use the facility. So, let us see how the 
system works. 

Envelopes 

All cards are handled in this country by 
the RSGB and people often think that 
you need to be a member of the Society 

before they will handle your cards. This is 
only partly true. They will handle all your 
incoming cards providing you keep a 
supply of suitably sized envelopes with 
whoever handles your cards. A list of the 
various people involved can be obtained 
from the RSGB. 
The envelopes they require are what 

are commonly known as bank passbook 
size and you should mark your callsign in 
reasonably large letters in the top left-
hand corner. This is so that your 
envelope is easy to find when it is filed 
away in the discarded shoebox or 
whatever else the person uses to store 
the envelopes in. 

Postage 
You should also fix sufficient stamps to 

cover the return postage of the envelope 
and, say, ten or twelve cards. Obviously it 
makes sense to send your manager 
several envelopes at one time so that he 
has a few spares in stock. Don't go mad 
and send too many or you may find that 
before the last envelopes come back to 
you the Post Office have increased the 
postage rates again. All this is handled by 
the RSGB because it does not cost them 
any money. 

Outgoing 
Sending outgoing cards is a different 

matter as the postage to send several 
million cards to overseas destinations 
each year is very high indeed. Therefore, 
to avail yourself of outgoing facilities you 
have to be a member of the Society. 

There are still a few things you can do 
to help the system. The first is to 
remember to write the callsign of the 
station you are sending the card to in 
large letters on the back of the card. The 
manager has not got the time to read 
through all the guff on the front of the 
card to find out where to send it. 
The next helpful point is to sort out 

your card so that all the cards destined 
for a certain country are in one block; all 
F cards together, all SM cards together 
and so on. If you now arrange the blocks 
in alphabetical order you will have made 
the manager's job a lot easier. If you 
don't he may put your cards to one side 
and sort another pile instead, so con-
tributing to a delay in getting your cards 
back. 

The system 
To understand why there are often 

what seem to be long delays in getting 
cards back we need to appreciate how 
the system works. 

First of all you may be accumulating 
cards for several weeks until you have 
enough to send to the RSGB collecting 
system. Next, there will be another delay 
before the cards are sent on to, say, 
Germany. When the cards arrive there 
they will be sorted into the various 
regions and sent on to the sub-mana-
gers. They in turn sort the cards into the 
recipients' envelopes. When the 
envelope is full, which could take months 
if the operator you sent the card to is not 
very active, they will send the cards on to 
him. 

Coming home 
It may be some weeks before he has 

enough cards to send to his bureau and 
then the whole system goes into reverse 
to get the card back to you. 
As you can see, there are plenty of 

opportunities for delays and the amazing 
thing is that the system works as well as it 
does. My record for slow delivery at the 
moment is a card from Norway which 
took seven years to do the round trip! 

Most of the time you should reckon on 
about twelve months' turnaround time as 
an average figure but, as you will see 
below, sometimes things are not orga-
nised to best effect. 

The mole report 
Until recently all incoming cards were 

handled by one person at his private 
address and then sent to the various sub-
managers. The same person did this job 
for many years and all credit and thanks 
are due to him. However the load got 
impossible to handle and the RSGB in its 
infinite wisdom decided to handle the 
cards at HQ. 
When they went to collect them they 

found they had to collect over thirty 
sackfuls and a similar number of large 
boxes. The RSGB's own estimate is that 
this constituted a backlog of around a 
quarter of a million cards. And you 
wondered why you had to wait so long? 

New ideas 

The RSGB then decided that it ought to 
get together with the Post Office and find 
out what would be the most efficient way 
of sending the cards on to the various 
sub-managers. After a considerable 
amount of experimentation it was found 
that the most cost effective way was to 
send the cards in parcels of 10kg. To 
quote from an RSGB letter, ' Some sub-
managers are now .... going to have to 
wait months before their boxes reach the 
(weight) limit. (We) prefer to wait rather 
than send ... parcels every month.' 

Even more 

So you now have an extra built-in delay 
of up to several months, but there is still 
more to contend with. Quoted from the 
letter, more or less verbatim: 'Some 
parcels will be found to contain a bunch 
of cards which ought to have been sent to 
another sub-manager. It is easy to chuck 
a handful in the wrong box.' Of course, if 
this has happened to your cards, then 
there is going to be another long delay 
while they go back through the system 
and get properly sorted out. 

Additional delay 
From information received it appears 

that under the old system the sub-
managers were getting a packet contain-
ing about 500 cards at around five week 
intervals. This was fairly easy to cope 
with. 
Under the new arrangements the 

estimate is that they will receive a box 
containing some 3,500 cards at about six 
monthly intervals. So we are looking at 
an additional delay of about five months, 
compared with the old method. 
When this point was put to the 

organiser the following advice was 
obtained: ' If you have been used to 
frequent small parcels, just put the large 
one in a corner and take a double handful 
every month and pretend it is a small one. 
The QSL bureau was never intended to 
be fast, nor even very reliable, just 
cheap.' If you now add in the delay while 
all the small handfuls are taken from the 
box you get ... no, you work it out. 
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The final comment is that ' Reduced 
costs will help bring the Society 
accounts back into the black.' At long last 
they admit that they are in the red! 

Saving cash 
The mole has not finished yet. If the 

Society is so keen on saving cash, then 
perhaps they would like to explain why 
they are also so keen to squander it. 
Reports have arrived that they have had 
to pay a ' fine' of £8,000 for late payment of 
VAT due. I doubt if you will see a report 
on this payment in RadCom. There is 
even less chance of getting an explana-
tion as to why the payments were so late 
in the first place. And if all that were not 
enough, there are also rumours of 
threats to put the Society into bank-
ruptcy. Perhaps QSL cards are the last 
thing you should be worrying about, by 
this time next year we may not even have 
a society to handle them. 

Running costs 
One of the costs that repeater groups 

have to keep in mind is the site rental 
fees which they have to pay. Many 
organisations provide sites to amateurs 
at peppercorn rents, and one of these 
has been the BBC. They are now 
rethinking the situation and it seems 
likely that the going rate is to be 
increased to around £600.00 per year. 
Even this is a relaxation of charges as the 
rate for commercial users is set at about 
double this amount. 

Microwaying 
10 December was the day when 

microwave enthusiasts got together at 
the BBC Pebble Mill complex in Birming-
ham and a good crowd assembled. There 
were the usual displays of gear for the 
bands up to 24GHz, with several working 
demonstrations. The discussion period 
centred mainly on the provision of 
additional beacon stations on the middle 
microwave bands. A decision in principle 
was made to instal beacons for 5.6, 10 and 
24GHz at a high spot near Birmingham, 
from which excellent coverage should 
be obtained over the whole of central 
England. 

Activity 
It was also confirmed that the first 

Sunday of every month would be used as 
an activity day using the talk-back 
frequencies of 144.175MHz on SSB and 
also 144.525MHz FM for those who have 
only 2m hand-helds available. Good use 
was made of the test gear which was 
available and another meeting is plan-
ned for early April. Details can be 
obtained from GODJA who is QTHR. 

Early warning 
One of the more civilised of our 

contests is that organised by the Derby 
and District Amateur Radio Club. This 
year the contest takes place from 1300 to 
1700GMT on Sunday 11 March and is run 
on the 2m band. 

Full details of the contest including 

scoring rules can be obtained from the 
club by sending an sae to the secretary at 
119 Green Lane, Derby DE1 1RZ. 

50MHz 
At one time it was worth publishing 

news of openings and so forth on this 
band to give people some idea as to what 
its capabilities were. At the moment this 
is just about impossible for the simple 
reason that the band is wide open to 
many parts of the world for hours on end 
practically every day. 
For instance on 23 November, between 

1300 and 1630G MT, a total of seventy-five 
stations in fifty squares was worked by 
PAOHIP, with many more being heard. 
Excellent signals have been received 
from various beacons, including ZD8VHF 
and FY7THF. With sunspot counts as high 
as 250 and still rising things can only 
improve. 
One contact which should be noted 

was made on 22 November between 
G4IJE and WA1UQC in FN31 square. 
Over a period of nearly one hour they 
exchanged high resolution slow scan 
colour TV pictures. This gives a good 
idea of the current state of the band. 

Close-down 
Once more we reach the end of the 

available space and it is time to sign off. 
Please keep all your news and comment 
coming to me at: 81 Ringwood Highway, 
Coventry CV2 2GT, or contact me on 
packet via GB7NUN. 

QUALITAS RADIO.......... 
High performance VHF/UHF 
GaAsFET preamplifiers by 
Landwehr Electronic of 
West Germany 

* Professionally manufactured and individually calibrated 2m and 70cm 
preamplifiers 

* Very low noise figure, ideal for satellite communications 
* Very low insertion loss 
* Very high stability 
* Superb large signal handling 
* Maximum transfer power with ptt operation; 750 watts 
* Maximum switchable power in vox operation; 150 watts 
* In weatherproof aluminium diecast box for masthead use 
* High quality male N connectors 
* Supplied with mast clamps 

MODEL FREQ NOISE GAIN 
NO RANGE FIGURE (dB) 

IP3 PRICE 
(dBm) (inc. VAT) 

145MA 144-146 <0.7dB 17-20 
I45MAS 144-146 <0.5dB 17-20 
435MA 430-440 < 1.1dB 16-19 

—3 £119.00 
—3 £137.00 
—3 £142.00 

Every preamplifier is precision calibrated at the Landwehr factory using 
the very latest Hewlett Packard Network Analyser HP8753A and S 
Parameter Test Set HP85046. 

WRITE OR CALL FOR FREE DATA SHEET 

Above prices include VAT, but add £3.00 for post and packing. Make cheques 
payable to QUALITAS RADIO. VISA and ACCESS accepted 

Landwehr Electronic preamps are available exclusively through 
QUALITAS RADIO, 23 Dark Lane, Hollywood, Birmingham B47 
5BS. Tel: 021 430 7267. 

magnum QUALITAS RADIO 

TX-3 RTTY/CW/ASCII 
TRANSCEIVE 

The high performance, low cost system 
Split-screen, type-ahead operation. Unbeatable features Needs 
TIF1 interface or TU. BBC, CBM64 tape £20, disc £22. SPECTRUM 
tape £35, + 3 disc £37 inc adapter board ( needs TIF1 or TU also). 

RX-8 for the 
BBC computer 

Receives screen and printer FAX charts & photos, HF and VHF 
PACKET, Colour SSTV, FtlTY, AMTOR, CW, ASCII, U0SAT 1 & 2. 
Receive them all with every possible feature, superb performance 
and ease of use. Full printer and support. The best receive system 
ever. £259. FREE Klingenfuss Utility Guide for 1st 50 purchasers, 
DISCOUNT for RX-4 users. Send for full information on this amazing 
product. 

RX-4 RTTY/CW/SSTV/ 
AMTOR RECEIVE 

Performance, features and ease of use make this still a best-seller. 
Text and picture store, disc and printer support. Needs TIF1 
interface. BBC2, CBM64 tape £25, disc £27. VIC20 tape £25. 
SPECTRUM tape £40, + 3 disc £42 inc adapter boards ( needs TIF1 
also) or software-only version £25. 
TIF1 INTERFACE Optimum HF and VHF performance with our 
software. 4-pole filtering and computer noise isolation for excellent 
reception. MIC, PTT & KEY TX outputs. Kit £20, ready-made, boxed 
with all connections £40. Available only with TX-3 or RX-4 software. 
Also MORSE TUTOR £6, LOGBOOK £8, RAE MATHS £9 for BBC, 
CBM64, VIC20, SPECTRUM, BBC LOCATOR with UK, Europe. 
World maps £10. All available on disc £2 extra. 

Ell technical software (AR) VISA 

Fron, Upper Llandwrog, Caernarfon LL54 7RF 
Tel: 0286 881886 
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Last time we got together, I reported 
on a recent DXpedition to northern 
Scotland where many unique and rare 
stations were heard. However that was 
just the first part of the story. On my 
return home I had a shoe-box full of 
cassette recordings of the DX I had 
heard which needed to be analysed. 
Although many signals are strong and 

clear, many more are obscured by 
interference or noise. Some signals may 
be strong yet without any obvious form of 
identification. So listening to the cas-
sette recordings gives you another 
chance to listen to the DX. It is surprising 
what this sort of analysis can reveal, and 
the information can help to identify some 
of the mystery stations. 

The identification question 
Identifying a medium wave broadcast 

signal is a world apart from your average 
amateur radio contact. Callsigns are not 
often used and they certainly are not 
given phonetically, nor are they repe-
ated if you didn't hear them first time 
round. Whereas an amateur contact can 
be established in seconds it could take 
half an hour or more to identify mystery 
medium wave DX signals. 

If you tune in to your local radio station 
it soon reveals its identity through a 
number of clues: its strength, frequency, 
programme style and, most importantly, 
its on air ID, which is easily heard since 
there is no interference. 
We now need to ask what happens 

when you try to decipher a weak, fading 
signal from a distant station using an 
unfamiliar language. The fundamental 
question is, at what point is a station 
identified and how should a station that 
is not fully identified be described? 
The process of identifying stations 

should be viewed as a broad spectrum of 
probability. At one end is the completely 
unidentified station, an example of 
which is the open or blank carrier with no 
modulation. Although you may have a 
good idea as to its identity, such a signal 
really is unidentified. 
At the other end of the spectrum is the 

positively ( 100% probability) identified 
station ( eg, ' ... the powerful missionary 
outreach station, the Atlantic beacon 
running 50,000W at 15-70, broadcasting 
from the beautiful Turks and Caicos 
Islands in the West Indies ... 

ffneffl. .. 

UM WAVE DXING 
by Steve Whitt G8KDL 

Many DX stations fall somewhere 
between these two extremes. For exam-
ple, you may hear only part of a callsign in 
a poorly understood language, or maybe 
in the midst of heavy interference or 
jamming. Perhaps no identification is 
heard but certain characteristics of the 
signal or programme content point in the 
direction of one particular station. 
Generally speaking, the longer one 
listens to a station, on one date or over 
many days, the more clues there are 
successful identification. If you can't ID a 
station keep listening, or go back over 
your tape recording to see if you missed 
any clues. 
The factors which contribute to the 

identification of a station are almost 
limitless. Among them are time of 
reception, frequency, quality of signal 
and programming style. The last clue to 
its identification is usually one of the 
most important, since valuable informa-
tion can be gleaned from the languages 
used and music played, as well as from 
advertising, weather reports, time 
checks and so on. 

Playing detective 
It should be appreciated that one's 

ability to identify a station depends 
mostly on being able to interpret what is 
being heard. And, rather like a detective 
investigating a crime, it takes experi-
ence as a DXer to reach a correct 
conclusion, based upon the clues avail-
able. Even the most experienced DXer 
will not be able to identify everything 
heard, so there needs to be some way of 
indicating how certain ( or uncertain) a 
particular identification is. Hence, the 
following shorthand expressions offer a 
solution to this problem. 

Identified: The listener is 100% certain 
of a station's identity, since a full 
announcement by the station was clearly 
heard. Fortunately it is almost unheard of 
in broadcasting circles for one station to 
masquerade as another, although some-
times clandestine stations intentionally 
mislead people about their location. 
Presumed: The listener has had suffi-

cient clues to be almost certain (90-99% 
probability) of the station's true identity. 
About all that is missing is a formal ID 
announcement. 

Tentative: This term usually describes 
a situation where the listener is fairly 

certain that a particular station is being 
heard — indeed, the probability is 
substantially greater than 50%, typically 
from 75%-90%. However, it is important 
to note that a tentative logging is not just 
a pure guess since a number of clues 
must still point in the right direction. 
Unidentified: Anything short of tenta-

tive is called ' unidentified'. The DXer 
should not classify loggings as tentative 
if there is insufficient evidence. When 
there is any doubt about a logging, it is 
wise to list it as unidentified; however, it 
may be worth indicating which station 
you think it might have been if you have 
an idea. 

Station listings 
All DXers use lists of one sort or 

another to help them in their hobby (eg, 
WRTH, club bulletins etc) but it is 
dangerous to rely on a list ( even the most 
up-to-date) as the ontymeans of identify-
ing a station. That is not to say that lists 
should not be part of a DXer's ' tools of 
the trade', but just that caution should be 
exercised in their use. 

Lists are invaluable when it comes to 
identifying a mystery station; they guide 
a listener to the right place on the dial to 
hear a particular station. But they cannot 
actually identify a station — only the 
station itself can do that. Over reliance 
on lists and 'wishful thinking' result in 
the practice known as ' list logging', 
sometimes observed as anomalous log-
gings reported in the DX logs of some 
magazines and club bulletins. 

Station profile 
Suppose I pose the question, 'What 

was the first commercial station to take 
to the air in Great Britain?' Hands up 
everyone who said LBC in London or 
even the offshore pirates. Well the 
correct answer is Manx Radio, operating 
from the Isle of Man. This pioneering 
station first took to the air in June 1964, 
long before the advent of independent 
local radio. 
Manx Radio was made possible since 

the Isle of Man has its own government 
and is not constitutionally part of Britain. 
Nevertheless the station had to obtain a 
licence from the Post Master General of 
Britain, which was granted, albeit with 
some reluctance and suspicion. 
Manx Radio started operating from a 
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MEDIUM WAVE DXING  
caravan just outside Douglas with one 
cramped studio and a VHF transmitter. In 

November 1964 operation on 188m 
medium wave started and so did com-
mercial advertising. In the early days 
power output was severely restricted 
and the broadcasting day short. 

In May 1965 the caravan was aban-
doned in favour of a basement studio on 
the Douglas seafront and the medium 
wave outlet moved to 232m. This channel 
remained in use for the following 
thirteen years. Another move, this time in 
October 1969, to its current home at 
Broadcasting House overlooking Doug-
las Bay, signalled the end of the station's 
Bohemian days. 
Since 1969 Manx Radio has developed 

its programming to a position of strength 
whereby, in some areas, it has achieved 
up to 90% audience penetration. 
However, in recent years Manx Radio has 
faced much stiffer competition from I LR 
stations in the North West and from 
independent commercial stations in the 
Irish Republic. Manx's policy is mainly 
easy listening with extensive local news 
coverage, and they can be heard on 
1368kHz from the Foxdale transmitter 
with programming from 0600-0100hrs. 

Book comer 
By the time you read this column, the 

1990 edition of the World Radio TV 
Handbook should be nearing comple-
tion. The 1990 WRTH includes the usual 
station information, but also to be found 
in its 576 pages are articles on satellite 
broadcasting, radio related software and 
equipment reviews. WRTH will also 
present the second annual industry 
awards for the best receivers and 
software. 
The 1990 edition of the WRTH costs 

£18.99 but, as usual, several radio clubs 
have negotiated special pre-publication 
deals for their members. You'll have to 
be very quick to seize this opportunity; 
contact the secretary, Medium Wave 
Circle, 137A Hampton Road, Southport, 
Merseyside PR8 5DY. 

Speaker's comer 
It is surprising how word gets round, 

since soon after my return from Scotland 
the Ipswich Amateur Radio Club asked 
whether I'd be interested in giving a 
presentation to the club. This was a 
splendid idea so I rummaged through my 
drawers for OHP transparencies and 
pens and compiled a talk covering all 
aspects of conducting a DXpedition. On 
the appointed night in a cold pub annex a 
group of twenty or so stalwarts joined me 
for the half hour presentation, which 
subsequently generated some brisk 

discussion until closing time; perhaps 
one way of driving off the chill! 

DX file 
As a result of tape analysis of my 

DXpedition to Scotland, several extra 
stations can be added to the lists: 1240 
ZYH654 R Sao Fransisco, Canindé, 
Brazil; 1490 CKEN Kentville, Nova Scotia, 
Canada; 1570 YVUZ R Guarapiche, 
Maturin, Venezuela; and 1600 WKWF Key 
West, Florida. 

Long delays 
Sadly the response to my reports has 

been either very poor or even slower 
than usual; so far just two QSLs received 
-from Colombia and Thailand. Talking of 
long delays in getting a QSL card, I have 
only just received a letter from Radio 
Sana'a, in the Yemen, after a six month 
wait. That is by no means unusual and I 
have seen reports of QSLs coming back 
as much as three, four and even five 

years late! 
Recently the medium wave band hasn't 

produced much for me except for the 
occasional glimpse of CJYQ 930kHz, 
WKKU 1510kHz, and the Caribbean 
beacon on 1610kHz. These are often 
heard from about midnight till dawn. 
Let me know what you hear and till next 
time, good DXing. 

WOOD & DOUGLAS? 
YES, WOOD & DOUGLAS! 

We're still around and going stronger Man evert Despite the fact that ,t is neartY 24 months since we 

iast advertised, we still receive a regular flow of orders or our wide range of amateur radio kits 

Why hide our light under a bushel? 
Because the many amateurs in professional radio communication activities spotted the fact that we 

were a source of high quality well engineered radio products that could make their bun>, 

engineenng lives that much simpler the result is a £ 1M turnover company providing professional 

equipment in the OEM, broadcast and security industries and employment for 20 enthusiastic 

people 

So why advertise now? 
to update our faithful followers that we have moved 

Not Just to any factory, but to o unique, purpose designed headquarters that will give us 10.200 

square feet of product,' space 

Where is it? 
From the address it looks a long way rom Youngs Industrial Estate but in fact d IS Just over the county 

boundary, less than a mile and a half distance the phone numbers should also be noted as these 

have recently changed 

If you would like to know more about W & D. our products, either amateur or professional, then send 

a large stamped addressed envelope for o catalogue Our many years of experience in amateur 
radio, telemetry modules, video links and rodio talkback make us a prime source to satisfy your 

needs 

Lattice House 
Baughurst, Basinstoke 

Hants RG26 5LL 
Tel:- 0734 811444 Fax:- 0734 811567 

WOOD Et DOUGLAS 
VHF/UHF COMMUNICATIONS PRODUCTS 

At- ces, 

MMNIE 
VISA 

itdiej CHO 

THE 

UNIQUE NATURIST & ADULT SOCIAL CLUB 
Exclusively for liberated and uninhibited 

people who want that little extra out of life 

or Three nightclubs 
pie Informal get-togethers, BB0s, beach parties plus lots more 

or Many theme nights - dress as you dare 

or Naughty and exotic cabarets 

✓e Monthly newsletters and programme 
or- Quarterly personal contacts supplement 
or- Massage tuition 

re- Invitations to the "Sex Maniacs Ball" 
our Special events and a chance to meet people throughout 

Britain 

STRICTLY PRIVATE 
FRIENDLY & VERY DISCREET 

ALL FUN LOVING ADULTS WELCOMED 

TO FIND OUT MORE YOU SHOULD PHONE 

0898 777 613 
'It was an incredible sight' News of the World 

'The most outrageous club in Britain' The People 
'It was a fantastic night' News of the World 

Ordain's fastest growing and number one adult social contact club 
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DESIGN 
AND USE OF ,Dpclhp ,,, , d 

In the last part of this series, I'll be 
examining the use of a dip meter in an 
active role; that is, when it provides the 
RF energy. In addition, I'll examine 
potential problems that you may encoun-
ter with dip meters. 

Use as a signal generator 
This is perhaps the most obvious use of 

a dip oscillator — to provide test signals 
for receivers, amplifiers, etc. The fre-
quency of interest is set up on the tuning 
control and the output is coupled to the 
circuit under test by connecting a pick-
up coil to the test circuit and loosely 
coupling this to the coil of the GDO (Fig 
1). 

Its not a good idea to attach any wiring 
directly to the oscillator, as this is likely 
to detune it or, in some cases, stop the 
oscillator working at all because of 
loading. As with all signal generators, 
take care not to overload the circuit 
under test by coupling the pick-up coil to 
the GDO coil too closely, or by having the 
output control of the oscillator (often 
also used as a sensitivity control) if fitted 
set too high. The correct level of drive to 
apply from the GDO is the minimum 
required to get the job done. 
You can provide audio modulation to 

Fig 2: Possible audio input points 

the GDO output where this is not 
available as standard on the unit. A low 
level sine-wave source can be applied to 
the dip oscillator RF oscillator in a 
variety of ways; if you've got a commer-
cial unit you can try injecting a low level 
audio signal into any earphone socket 
that your GDO has. Alternatively, on a 
homebrew meter you can try injecting an 
audio signal to the point in the circuit 
where the RF output is sampled for the 
metering process (Fig 2). There are a 
couple of points to note with respect to 
modulating the GDO output. 

1. The depth of modulation will depend 
upon the peak to peak amplitude of 
the applied audio signal. 

2. Too great an amplitude may ' block' 
the oscillator, turning the RF on and 
off in sympathy with the modulating 
signals, or may overload the oscilla-

ETERS 
tor causing the generation of harmo-
nic signals from the GDO. 

3. Be careful about unintentional fre-
quency modulation of the GDO; in 
certain cases the application of a 
modulating voltage may ' pull' the 
oscillator. One way to test for this is 
to apply a fixed dc voltage of the 
level that you will be applying as a 
modulating signal, and see if the 
output frequency varies much. Some 
pulling is almost inevitable on sim-
ple equipment. 

4. If you want to apply frequency 
modulation, the easiest way is to use 
a variable capacitance diode across 
the tuned circuit, as shown 
in Fig 3. 

Testing tuned circuits 
The essential feature about the dip 

GDO coil coupling 
coil 

Co—ax a to circuit 
under test 

Fig 1: Coupling the output to the circuit under test 
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DESIGN AND USE OF DIP METERS  

meter is that it registers a meter reading 
when energy is removed from the dip 
oscillator tuned circuit by a nearby 
circuit exhibiting resonance at the 
frequency of use. In use, the dip 
oscillator coil is positioned close to the 
coil of the tuned circuit under test, as 
shown in Fig 4. Remember, it is important 
that you don't couple the circuits too 
tightly, as if you do a rather 'flat' dip is 
likely to result. If the circuit is part of a 
piece of equipment, don't have the 
equipment powered up from these tests, 
as mixer products between any signals 

present in or generated by the circuit 
under test and the GDO could cause 
erroneous results. 
Set the selectivity control of the meter 

so that a reasonable meter reading is 
indicated, then slowly tune the oscillator 
across a range of frequencies where you 
expect the tuned circuit to resonate. 
Don't forget to allow for the fact that the 
calibration of GDOs is not accurate to a 
couple of kHz, and that any dip measured 
is likely to be ± a few tens of kilohertz. 
However, this is usually adequate for 
most purposes as finer tuning of tuned 
circuits can be done using off air signals 
or a calibrated receiver, once the ' ball 
park' performance has been set up with 
the dip meter. 

Screening 
One point to watch when using the dip 

meter in crowded equipment is that 
other tuned circuits near to that under 
test may also resonate within the range 
of the dip meter. I find it useful to 
temporarily put a screening can over 
such coils not being tested, and then 
earth the can. However, if you see from 
the circuit diagram that the coils in 
question are coupled deliberately when 
the circuit is in use— for example, two air-
cored coils near to one another on a 
circuit board may be acting as a 
transformer to couple signals from one 
circuit to another — there is a case for 
testing the resonance of the assembly as 
a whole. 

Testing components 
As well as testing tuned circuits in situ, 

the GDO can be used to test components 
before inclusion into equipment. This 
can be very useful, as it allows us to 
homebrew inductances and test that 
they will resonate with an appropriate 
capacitance before we solder the coil 
into a circuit. 

Capacitors and inductors 
The dip oscillator can be used to test 

capacitors and inductors because they 
can be formed into a resonant circuit, 
and so cause a dip on the meter. To 
measure unknown capacitances, we can 
use one of two approaches. The first is to 
resonate the unknown capacitance with 
a coil of known inductance and then 
estimate the capacitance with the equa-

tion: C = 25300 / L*F*F. F is the frequency 
in MHz, C is the capacitance in pF and L 
the inductance in H. However, a coil of 
accurately known inductance is not 
always easy to come by, so an alternative 
technique is to use an unknown coil and 
a second, known capacitance. 
This method is mentioned in the RSGB 

Radio Communications Handbook and 
briefly the coil and known capacitance 
(C1) are connected up and resonance 
checked with the GDO. Call this fre-
quency F1. Then, the unknown capaci-
tance is connected up to the coil instead 
of C1, and resonance again obtained with 
the dip meter. Call this frequency F2. An 
approximate value for the capacitor is 
then given by: C2 = ( F1 * F1 * Cl) / ( F2 * 
F2), where the capacitances are in pF and 
the frequencies in MHz. 
For measuring the value of an induct-

ance, the coil is simply connected across 
a capacitor of known value, and the 
tuned circuit thus formed is resonated 
using the GDO. The value of the coil, in 
p.H, is then given by: L = 25300 / (C*F* F), 
where F is in MHz and C is in pF. 

In all these measurements, the GDO 
should be loosely coupled to the tuned 
circuit under test to ensure a sharp dip. 
The depth of the dip will be affected by 
the ' Q' of the tuned circuit formed, and so 
will depend upon the resistance of the 
coil and the quality of the capacitors 

used. 

Crystals 
Most dip meters can be used to check 

the activity of crystals. These are simply 
plugged in to the GDO instead of a coil, 
and the tuning control set to minimum 
capacitance. The meter reading will 
indicate the level of activity of the 
crystal; a ' lively' crystal will give a large 
meter reading, while a low reading will 
indicate a crystal which may not always 
oscillate reliability. 

Aerials 
In the active mode, we can use the 

GDO to check the resonance of aerials, 
as shown in Fig 5. The oscillator is tuned 
for a dip, and this dip indicates the 
resonant frequency of the aerial. This 
method works because the aerial can be 
treated as a tuned circuit, resonant at the 
frequency for which it has been ' cut'. 

Potential problems with GDOs 
GDOs, whether homebrew or commer-

cial, can cause a few problems to the 
unwary. To finish off this series, I'd like to 
examine a few of these, how you can spot 
them, and what you can do about them. 

Variable output over tuning range 
It's likely that over the tuning range of 

the GDO, even on a single coil, the meter 
reading when it's not dipping may vary 
slightly, often decreasing as frequency 
increases. This is something you'll have 

To 

tuning 
capacitor 

• * VW 5M6  HO Audio 
100n Tvaricap diode BA102 

* 

input 

Fig 3: Using a variable capacitance diode 

Fig 4: Positioning the grid dip oscillator 
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to live with, but be wary of sudden dips in 
the meter reading — it could indicate 
spurious resonances. 

Alignment problems 
Calibration of dip meters can cause 

problems for homebrew units, but even 
commercial units may,get Knocked out of 
alignment or ,-drietirwitrutime. Try and 
check your meter against a known 
source of accuracy occasionally, espec-
ially if you're using it to check your 
transmitted signals! 

Harmonic output 
Any GDO can generate harmonics if 

it's treated badly enough; overmodulat-
ing using an audio signal, or poor design, 
can cause the active device in a GDO to 
go non-linear and so start producing 
harmonic signals as well as the fun-
damental signal. The harmonic signals 
will also be present as part of the signal 
being displayed on the meter, and so a 
dip may occur if a tuned circuit is tuned 
to an harmonic that's being generated by 
the GDO. The size of the dip will depend 
upon the tuned circuit and the quantity of 
harmonic signal in the output from the 
GDO. 
The solution here is to either ensure 

that the design of the GDO is such that it 

can't go non-linear, or to cut down the 
modulating voltage to such a level that it 
doesn't drive the oscillator into non-
linearity. If you get the opportunity, 
always check the output of the GDO on a 
'scope — a smooth sine-wave signal, 
without any clipping or 'fuzz', probably 
indicates a clean, harmonic-free signal. 

Spurious resonances 
At higher frequencies, you may find 

spurious responses in the form of dips 
when there is no tuned circuit coupled to 
the dip meter coil. These spurious 

Fig 5: Checking the resonance of aerials 

resonances are caused by the construc-
tion of parts of the meter, particularly the 
wiring around the tuned circuit. This is 
why it's crucial to have leads as short and 
as straight as possible in all parts of the 
circuit. 

If this is done, and resonances are still 
noted, then you simply have to live with 
them. However, with correct construc-
tion techniques you can often kick these 
spurious resonances into the low hun-
dreds of MHz where they aren't too 
important, but it's still useful to know 
about them! 
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FREE CLASSIFIED ADS 
FREE CLASSIFIED 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 if there is not enough space. We will accept ads not on 
our order form. 

Send to: Amateur Radio ClasaMedAda,, Sovereign House, Brentwood, Essex 
CM14 4SE. 
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FOR SALE 

• JAG 525 receiver in perfect working order, 
seven months old, boxed, manual, £720.00. JRC 
NVA88 with matching speaker, £45.00. Icom GC5 
world clock, £25.00. Carriage on all items extra. Tel: 
01-570 5603 evenings 
• Yaesu FT7700 with memory, offers? Discone, as 
new, cost £73.00, offers? BT35 power pack, 45W, 
£38.00. Yaesu FT757, as new, £625.00. Tel: (0283) 

221870 
• Hamkit: Russian Vega 215 communications 
receiver, eight bands, ideal SWL set, £30.00. Philips 
N4450 eight track recorder, ten and a half reels, 
complete with manual, £45.00. RG214 Tx (50ft) coax 
ihin, unused, £8.00. Gresham 12V, 8A linear PSU, 
fully stable, £8.00. Schrup 24V, 1A power pack, 
£6.00. Large box of computer items and assorted 
kit includes ROMs, RAMs, PSUs, Ni-Cads, stepper 
motors etc, £6.00. SG Brown headphones, £5.00. 
Pye MW/SW valve Ax, minus case, £5.00. Four 
ceramic 31/2 in AE ribbed insulators, £3.00. Box of 
assorted new components including instrument 
cases, Tx MRS etc, £5.00. GHF2G QTHR. Tel: (0242) 

580329 
• corn IC701 HF 100W transceiver including 
ICPS701 PSU, £375.00. MMC 432/100 UHF linear 
amplifier, 100W, £195.00. MMT 144/28R VHF 
transverter, £95.00. Jaybeam nine-element cross 
yagi, £25.00. GOCFS QTHR. Tel: (0993) 771424 
al Swap Powertec switch mode power supply, 5V 
(a 40A, - 12V (r/ 6A, +4V (a 2A, 12in x 23/4 in x 8in, as 
new, boxed. Three linears 12V (a 3A, 5V (a 5.5A, 24V 
(d 1A. Two Sharp Hi Fi speakers 28in x 14in x 11n, 
plus many electrical components, meters, relays 
and seven segment displays etc, for HF/VHF 
transceivers. Dave G8JXJ. Tel: (0742) 361044 
• Yaesu FT757GX HF Tx/Rx, mint, £590.00. 
FP757GX PSU, £48.00. FC707 ATU/SWR dummy 
load, mint, £65.00. Tel: (0843) 69068 
• Swap Panasonic B65D SSB receiver, new, 0-30 
full scan, thirty-six memories, manual or rotary 
tuning, direct access digital readout for Realistic 
300 or similar, must be mint. Write to: Terry 
Atkinson, 41 Willow Crescent, Leadgate, Consett, 
County Durham DH8 7RQ 
II Racal RA17 receiver in metal cabinet, complete 
with handbook, £150.00. Tel: (0297) 33999 
• Icom 730 fitted with matching pair 2.1 eight-pole 
crystal filters, HM7 hand mic, SM8 desk mic, with 
two leads, switches from HF to VHF from SM8 mic, 
also technical manual for 730, £475.00 ovno. Swap 
30/40 amp PSU in part exchange. Write to: T 
Waters, 42 Tregundy Road, Perranporth, Cornwall 
TR6 OEF 
• Yaesu FRG 8800 all mode plus memories, with 
FRV 8800 VHF converter fitted, as new condition, 
best offer secures. Tel: (0964) 612847 
al Trio R2000 with 2m converter, manual, original 
packing, mint condition, £400.00 ono. Hamgear 
PMX prelector 12V DC, £20.00. Tel: (0222) 709456 
evenings 
II RN Electronics TVTR 6m, 2m, IF, 25W out, 
£110.00. DX TV, Yoko, VHF/UHF bands 1/3, £25.00. 
IC202 SSB transceiver, £110.00. All items ono and 
carriage extra. Tel: (0924) 823866 
• Yaesu FT101B HF transceiver, rugged and 
reliable, £250.00. Tel: (0203) 451051 
• FT102, manual and spare valves, vgc, £500.00. 
Nevada TM1000 ATU, new, £140.00. RN Electronics 
50MHz/28IF, offers? New Rx converter, £30.00. 
Tatung TMR7602 world band Ax AM/FM/MW/LW, 
full range 150-2999kHz AM/SSB/CW, BFO, manual, 
covers all nine ham bands, £70.00. Tel: (0202) 604806 
• Radio valves, all brand new and boxed: 10C1, 
£10.00; 12BE6, £1.80; 12BH7, £3.00; 12BY7A, £3.50; 
12E1, £15.00; 35A5, £3.50; 354V, £8.00; 41MP, £9.00; 
5Y3, £2.10; 6AU6, 80p; 6AT6, 75p; 6E105, £ 1.75; 6BW6, 
£4.50; 6CH6, £6.00; 6F6G, £2.50; 6K7, £2.30: 6K8, 0.00; 
6SN7GT, £1.85; 6 x 4in, £1.25; 907, £1.70; AZ31, £5.00; 
E891, 40p; 6F33, £8.00: DL92, £1.00; UY41, £4.00; 

UL41 Mullard, £9.00. Send cheque to: K Bailey, 40 
Seymour Close, Selly Park, Birmingham 829 7JD. 
(Add £1.00 postage) 
• AR88, good condition, buyer collects. Tel: (0634) 
56853 
• AVO 8 in perfect working order with case, leads 
and probes, £45.00. Tel: (0285) 653703 evenings 
• Yaesu FT757GX, FP757GX, PSU, MD1 base mic 
and hand mic, £700.00. Amstrad PCW8256 computer 
with printer monitor, £225.00. Both with operating 
manuals and boxes. Tel: (0603) 413129 weekends 
only 
• Tandy TRS80 computer plus eight dedicated 
software tapes, offers? Preferably swap for 
anything related to radio. Tel: 051-334 8927 
• 6m module for Yaesu FT726R, £210,00. Yaesu 
FT726R with 2m, 70cm and satellite modules fitted, 
£680.00, both items together, £875.00. GOFAJ QTHR. 

Tel: (0305) 789022 
• Morse code tape, 12-25wpm, C90 cassette 
including booklet, OM including postage. Tel: 
(0227) 711261 
• TS440S including auto ATU, 1.8kHz and 500Hz 
filters, hand mic, vgc and boxed, £895.00. Hi-mound 
H K802 deluxe brass key, £56.00. Tel: (0322) 63968 
la Microwave module MM4001, RTTY, £90.00, 144-
432 transverter, £40.00. Cromenco twin 8in disc 
computer with Wordstar etc, £100.00 ono. Will 
exchange for radio gear. Tel: 031-667 9849 
• AOR 900UK VHF/UHF programmable hand-held 
scanner, complete with case, box, packing and 
instructions, 108-950MHz. Ideal for cellular, civil, 
military and airbands etc. Will consider swapping 
for President Jackson or similar. Cash adjustment 
either way. Tel: (0274) 880895 
• Kenwood TH-440S with auto ATU, plus Emtron 
antenna tuner EAT-300, £850.00. Tel: 01-223 1859 
• Uniden Bearcat 200XLT hand-held scanner, 
29MHz-955MHz, 200 memories with Ni-Cads, PSU 
and leather case, as new, boxed, £140.00. Tel: 01-
485 4251 
• Commodore C64, £75.00. Vic 20, £50.00. No 
software but 100+ discs to first buyer. Also Pet 8032 
computer, 1540, 3040, AM, 8050 disc drives and 8024 
printer in uncertain condition. Tel: 021-445 3380 
• Realistic PRO 2005 programmable scanner, 25-
520MHz, 760-1300MHz, 400 memories, ten search 
bands, latest model, boxed, mint condition, 
£260.00. Tel: (054 38) 77995 
• Yaesu FT102 HF transceiver, excellent condi-
tion, £565.00 ovno. Also Spectrum Plus 128K 
computer, £60.00. Spectrum 48K computer with two 
microdrives in hard case, £60.00. SEM tranzmatch, 
£50.00. Light-duty rotator, £35.00. Tel: 091-548 0141 
or 091-564 0556 ask for Robert 
II Sony ICF-2001 FM/AM PLL synthesised 
receiver, complete with Sony AN- 1 wide range 
active antenna system. All in original boxes, 
excellent condition, £200.00. Tel: (0244) 383931 
evenings and weekends 
• Icom 720A HF receiver, all band, FM plus 
general-coverage, with PS20 PSU and speaker, 
both boxed, vgc, manual, including SM6 base mic. 
Exchange for Yaesu FT01, would consider other 
HF, ie, FT707 plus FRG7700 etc. Icom IC-245 2m 
multimode, boxed, £250.00 ono. Write to: Ian 
Duffin, 5 Sunset Walk, Bush Estate, Eccles-on-Sea, 
Norfolk NR12 OSX 
• Atari 520 STFM with colour monitor, black and 
white monitor, Citizen LSP-100 printer, Telemod 3 
modem, second 1 meg drive, software plus 120 
games. Total value £1300, accept £300.00 ono. Swap 
for Yaesu FT757GX plus PSU and ATU or similar. 
WHY? Also Sony PROEM hand-held scanner, 
150kHz-223MHz, no gaps, £200.00 ono. Swap for 2m 
hand-held. Tel: (0228) 28412 after 6.00pm 
• Philips D2935 world receiver: 
AM/SSB/CW/LSB/USB, LCD, memories, keypad, 
as new, £100.00. 2m Icom IC240, FM, twenty-six 
channels, mobile, £100.00. ERA microreader 

decodes Morse, with RTTY and built-in Morse 
tutor, new, £100.00. Realistic PRO 2005 scanner, 
VHF/UHF, 400 memories, 25MHz-1300MHz, plus 
delay etc, £295.00. Yaesu FT101Z transceiver with 
fan, 160-10m, plus WW/V JJY, SSB/CW, 180W input 
etc, £400.00. Tel: (060 875) 202 after 8.00pm 
• FT01 general-coverage transceiver, little used, 
£750.00. Trio R2000 with VHF aircraft ship bands, 
general-coverage, £475.00. R7000 Icom scanner, as 
new, discone available, £750.00. SPC 300 antenna 
matcher, £150.00. Buyer collects. Tel: (0425) 472640 
• Scanner antenna leads (5m long). £7.50 each. 
(State scanner's antenna socket, BNC. CAR or 
UHF). Also, 'Suma Designs' MTX built 
(17x 17 x 13mm), £7.00. Write to: Robert Anderson, 
10 Newbiggin Crescent, Tullibody, Clacks, Scot-
land Fk10 2RT. Tel: (0259) 212606 
• FT102, spare valves, manual vgc, £500.00. 
Nevada TM1000 ATU, new, £130.00. RN Electronics 
50MHz/28IF Ax converter, £30.00. Tatung TMR7602 
world band Ax: AM/FM/MW/LW, full range: 150-
2999kHz. AM/SSB/CW and manual, £70.00 ono. Tel: 
(0202) 604 806 
le Two Tektronix oscilloscopes in working order 
with three modules, £75.00. Buyer collects. Tel: 
(0293) 541716 
• Commander Vic 20 computer instruction books, 
cassette unit, joystick, twelve cassettes, mains 
power unit, £35.00 or swap radio related. Seven 
volumes of Radio Television Servicing, £10.00 or 
swap radio related. Marconi Canadian number 2 
wireless set, three bands, 1.75/4-3.5/8-7/16MHz, 
PSU, £30.00. Preamp Sentinal, low noise, 2m, 
£15.00. Microwave module 144MHz out, 28MHz in, 
£15.00. Tel: (0406) 22649 after 6.00pm 
• Azden PC 5000 2m mobile CW mounting bracket 
and box, perfect working order, £170.00 ono. 
G1BAA QTHR. Tel: (0902) 896895 
• 1940s/1950s valve radios, all professionally 
overhauled and repolished. Tel: (053,5) 605421 
• Yaesu FT-707 100W HF transceiver, fitted with 
11m but still has original 10m x-tais, good 
condition, £300.00. Tel: (0469) 40962 after 6.00pm 
• Yaesu FRG 9600 RWC scanner, modified, 0.1-
950MHz, no gaps, all modes, with PSU and discone, 
unused, still boxed with manuals, offers? Tel: 
(0803) 64139 
• FDK multi 700E 2m mobile, 1-25W, Trio TR2400 
2m hand-held; Kenwood SW 10013 VHF/UHF 
SWR/power meter; Western WE1145 medium 
rotator, 3A and 10A power supplies, 2m and 70cm 
beams; Sun 7/8 mobile antenna and mount - 
£250.00 the lot. Tel: (084 82) 314 
la Cobra 148, 26-28MHz, £75.00. Ham International 
Concorde, 1126-28MHz, £69.00. Power amplifier 
and preamp, Skipmaster 150, £39.00. Bremi 
amplifier 200, £42.00. Tel: (0702) 345171 
• Creed 444 with perf, paper, tape and ribbons, 
also STSMC RTTY TU, 45-50 baud, normal rev, vgc, 
£60.00. Bremi 13.8V, 3A, MM. Ham Int multimode II 
with mic, £20.00. Collect or carriage extra. Tel: 
(0860) 260917 (days) or (0522) 595051 (evenings) 
• Cobra 148GLT-DX MK2, as new, £120.00. CP100 
linear 50W AM, 100W SSB, built-in preamp, £50.00. 
3A power pack, £5.00. WKS CB plus amateur bands 
radio, 26.465 to 28.635MHz, £80.00. Two radios, ideal 
for amateur conversion, offers? Will sell the lot for 

£225.00. Tel: (0493) 656449 
• Instar 747 mobile transceiver, original mic, 
£75.00. Zetagi all band linear amp model B550, 
£160.00. BBC B series 7 computer word-wise and 
disc doctor, ROMs, boxed, £175.00. Printer: 
Mannesman Tally Spirit 80, vgc, manual, £75.00. 
Commodore 64 game on cassette, new, still boxed 
and wrapped, retail price £34.00, sell for MM. 
Flight Simulator II, offers? Tel: (0734) 411501 
11 Icom IC-260A 2m all mode mobile transceiver, 
£225.00. 2m SWR watt meter, £20.00. Uniden HR2510 
10m digital all mode mobile transceiver with scan 
functions, only two months old, £195.00. Matching 
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FREE CLASSIFIED ADS 
regulated power supply and extension speaker for 
either of the above rigs, £25.00. Tel: ( 0753) 812546 
(days), ( 0628) 73173 (evenings) 
• Grundig Yacht Boy 100 portable receiver: 
LW/MW/U/FM, six short wave bands, optimal 
tuning, as new, £40.00. Tel: (0260) 275219 
• Fifty-one issues of input programming books, 
suitable for C64, BBC, Electron, Dragon and Tandy, 
£35.00. Write to: Tim O'Sullivan, Ballaugh, Killar-
ney, County Kerry, Eire 
• Icom IC-R71E, hardly used, cost over £800.00, 
but any reasonable offer considered. Also Skanti 
R6000, cost £900.00, offers? Tel: ( 0333) 311958 
• Uniden 2830/Kenwood MC80 base mic, ES880 
Echo, 7A PSU, Bremi BRL210. Avanti Sigma IV, all 
in excellent condition, rig and mic boxed, £370.00 
ono. Tel: ( 0442) 51355 ask for Carl 

WANTED 
• FT101, TS530. TS820 and TS620 or similar. Also 
VHF scanner and 2m hand-portable KW ' Ezee' 
match or MFJ versatuner. Tel: ( 0843) 69068 
• Avanti Sigma with four antennas or Cobra 148 
GTL DX Mk2, both must be in mint condition. Tel: 
(0228) 48049 after 4pm. Ask for Wayne 
• FP707 PSU to match FT707. Also FC707 ATU to 
match FT707. Tel: ( 0443) 411664 
• Element for thruline Bird watt meter, to cover 
the 2m band ( 50W or 100W rating). Tel: ( 0674) 76503 
• Pro 80 Sony receiver, any condition provided it 
works! Send details. Write to: Mr Tomasz Brejnak, 
53 Great King Street, Edinburgh EH3 6RP 
• Information, manual, circuit spares and fre-
quency on Dymar three channel hand-held 
transceiver, model No 880, or would pay your price 
for anyone to convert to amateur frequencies. Tel: 
(0406) 22649 after 6pm 
al Cheap, basic 'scope ( up to, say, 2MHz or 
higher), for £25.00 maximum. Also cheap signal 
generator (2MHz or higher) for £20.00 or less. Will 
pay for postage. Tel: ( 0606) 888863 anytime 
• Comms receiver, 0-30MHz, Yaesu FRG-7700, 
Kenwood R1000, Philips D2999 etc. Offers! Write 
to: Mr Pettit, 5 The Glades, Locks Heath, 

Southampton SO3 6UX 
• Codar multiband 6 TRF receiver kit, must be 
well constructed and must have all coils. Will pay 
for collection or arrange post. Tel: ( 0634) 49732 
7.00pm-9.00pm, or (0634) 717888 ext 2115 (8.00am to 
6.00pm) 
III General-coverage communications receiver, 
150kHz to 30MHz, AM/SSS and FM, if possible. Tel: 
(0533) 777636 
• Heathkit modulation meter, any condition. Tel: 
(0705) 461769 
• FDK-750: spare boards or parts to repair multi-
rig ( faults mostly intermittent). Also, technical 

FREE CLASSIFIED ADS 
FREE CLASSIFIED ADS CAN 

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

Simply complete the order form at the end 
of these ads — feel free to use an. extra 
sheet of paper if there is not enough 
space. We will accept ads not on our order 
form. Send to Amateur Radio, Classified 
Ads, Sovereign House, Brentwood, Essex 
CM14 4SE. 

handbook for 430 expander unit. I have CRT 
diagrams, so any information on same will be 
helpful. Also need spare output transistors. Send 
photocopies, postage refunded. Write to: George 
Haylock, 28 Longlands Road, Sidcup, Kent DAIS 
7LT 
• Yaesu FT-77 manuals, handbook, add-ons, 
parts. FM and board, CW filter. WHY? Also Morse 
tutor for BBC computer ( Model B). Tel: (0242) 
576640 
• Military Radio items from WW2, especially 

need: T1154 trailing and loop aerials, drive boxes 
and tubes, also Londex relays, plugs, PSU. WHY'? 
RAF/Air Ministry? Tel: (0908) 373114 
• Pre- 1950 OSL cards ( postally used) required by 
collector, also postcards related to radio, wireless, 
wireless stations etc. ( No comic cards). Please 
contact with price required. Tel: (0674) 76503 
la Early Cobra or President AM, SSB, CB radio for 
conversion. Write to: PO Box 16, Heaton, Newcas-
tle-on-Tyne NE6 4AL 
• I have found my copy of Camm's 1949 issue of 
Wireless Coils, Chokes and Transformers. If the 
reader who needed copies of missing pages some 
months ago still needs them, contact me via post. I 
will supply copies at cost price plus post. Need 
operating instructions for Grundig TD24L automa-
tic de luxe reel to reel recorder, plus circuit and 
any service data for Teleton TF182 eight-band 
large portable. Write to: M Shepherd, 66 Wester-
land Avenue, Canvey Island, Essex SS8 8JS 
a Practical Wireless 1930-1960s, Radio Construc-
tor and Aero Modellers 1930-1960s. Any radio 
books by George Newnes. Plan of simple all band 
160 to 10m converter with IF out, 160m all 
transistor, good price paid. Write to: Savage, 7 
Weyhi II Close, Park North, Swindon, Wiltshire 
• Manual and service sheet for Yaesu FRDX400. 
Tel: (0298) 77007 
• Ex-WD19 set with accessories. 1155 with mains 
power supply. Two FM CB radios: one BAS2, one 
mobile. BAS2 and mobile CB aerials. Carriage 
arranged. Tel: (0326) 240781 
• Sony CRF-330K or 320 radio, also Panasonic RF-
9000 Rx, cash paid. Must be mint and sensibly 
priced. Tel: 061-743 1570 
II 934MHz NPR rig and scanner with 9000MHz 
coverage, will exchange FRG8800 with FRV7700 
and FRT7700. Also Yoko F6 VHF/UHF DX TV, both 
items for rig and scanner in exchange. Buyer 
collects. Tel: (0924) 471226 
II Command series: Tx/Rxs, control boxes, con-
necting leads, plugs and mounting racks. TOS 
Tx/Rxs, control boxes and connecting leads. Tel: 
091-410 3706 

FREE CLASSIFIED AD FORM 
Send to: Amateur Radio Classified Ads Sovereign House • Brentwood Essex CM14 4SE 

Classification: (tick appropriate box) If you want to insert ads under more than one classification use separate 
sheets for second and subsequent ads 

For Sale E] Wanted  

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

[I] 

Name/Address 
Postcode/Telephone 

USE SEPARATE SHEET FOR MORE WORDS 

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

CONDITIONS: Ads 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 
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A W. 

lb À DIO 
S ALL ADS 
LONDON 

DIRECT ELECTRONICS 
ELECTRONICS COMPONENT SPECIALISTS 

627 ROMFORD RD 
MANOR PARK, LONDON E12 5AD 

Tel: 01-553 1174 

Mon-Sat 10-6pm/Thurs 10-1pin 

We stock a large range of TV & Video spares 
Personal callers only 

t  Amateur e. 
E wee' 

Aerials & Lashing Equipment 

TAR Catabgue 
FOR FREE COPY 

JUST SEND SAE 91/2)(61/2 

TAR COMMUNICATIONS 
King William Street, Stourbridge, 

W. Midlands DY8 4EY 

e 0384 390944 

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 

PEK-1 ELECTRONIC KEYER 
Featuring 

Full Iambic Operation/Dot and Dash Memories/ 
Speed Control/Solid State and Relay Keying/ 
Sidetone Output/Low Power Consumption/ 
Compact Size/Fully Built and Tested PCB Module 

Only £22 inclusive 
For further details send SAE to: 

PROELECTRON, 35 Cromwell Road, 
Cheltenham, Gloucestershire, GL52 SDN 

or call (0242) 571223 (24 Hours) 

In SERVICE MANUALS — 
Available for most Vieo Recorders. Colour & Mono 
Televisions, Cameras. Test Equipment, Amateur Radio. 

Vintage Wireless. Any Audio, Music Systems. etc etc. 

All at £10.00 each. State Make/Model/Type with order 

Over 100,000 stocked, originals & photostats. 

FREE catalogue Repair & Data guides with all orders 

MAURITRON TECHNICAL SERVICES (AR) 
Cherry Tree Road, Chinnor, Oxfordshire, OX9 40Y. 

Tel,- (0844) 51694. Fax:- (0844) 52554 

ETESON ELECTRONICS 
15B Lower Green, 

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

Open 9 30am - 12.30. 1.30 - 530 Closed Wed 21 Sun 

Electronic Component Specialists. 

A wide range of electronic components. IC's. capacitors 

transistors, resistors, plugs and sockets etc 

A.C.S. SYSTEMS 
AMATEUR RADIO — COMPUTERS — 

SOFTWARE 
PC-PAKRATT IBM-PG Sottware for tne PK232 C19.95 
PK-FAX IBM-PC FAX Software for PK232 C19 95 
MACRATT/FAX• PK232 Driver Program for Apple Macintos , 

£59.95 
COMM-PAKRATT Commodore 64/128 Software for PK232 £59.95 
COMM-FAX Commodore 64/128 Software for PIC232 £59.95 
COMM-FAX-CT As above but cartridge, manual only £39.00 
P1(-232/BBC . BBC Software for the P1(232,,...... . £26.95 
PK-88/CBM Commodore 54 Software for the PK-88 £59.95 
PK-88/BBC BBC Software for the P1(-88..............£26.98 
TNTERS.4 Advanced Software for the BBC ........................£49.95 
PK232. 7 Mode Intelligent TNC. inc manual cables £299.95 
PI488 Budget Packet Radio TNC (new ROM avail)... ....... £ 137.95 
FAX OPTION . Older PK232 upgrades. manual cable ROM £49.95 
AMIGA-FAX TX-AX Facsimile System (now cased unit) £109.95 
AMIGA-SST/ TX/AX SSTV System for Commodore Amiga 

£109 95 
AMIGA FAX-SSTV. Software on disc only (no enter( ace) £59.95 
MET- 1 SHF Weather Satellite Receiver (SAE INFO) £369.95 
TWA-3 Micro Weather Station with Anemometer ( SAE INFO , 

£137.94 

PCW IBM PC or Compatible Weather Station £264.44 
PCWGRAPH• Extended Software for PCW above.. £80.44 
ROM1989 New update ROM for PK232 (CW ident etc) £ 1 7.00 
SC1200 120 CPS 80 Col Printer no NLO. £114.94 
5C1500' 180 CPS 80 Col Printer with SILO C172.44 
STAR LC1C1 80 Col Mufti Font NLO 144 CPS £230.00 
STAR LC24-10 24 Pin Low Cost Multi Font £399.00 
AMIGA AS00 1 Meg Drive Free Modulator Software £379.00 
NEW AMA A500 PK232 DRIVER sorrwaseSAE INFO TBA 
HF125 General Coverage HF Receiver (ask for spec sheet) £395 
MT: WE ARE NOW NAVICO APPOINTED DEALERS: AMR mows 
IN STOCK 
ATARI ST PK232 Software ( all modes) Triple Screen (PO) £5.00 

ACS SYSTEMS ARE PLEASED TO ANNOUNCE THE 
OPENING OF THEIR NEW EMPORIUM IN MOUNTAIN ASH 

(20 MINUTES FROM CARDIFF) 
CALL IN WENDY MAKES THE COFFEE, SOME OF THE 

NAMES WE SUPPORT 
ATARI: MAIOA t AMSTRAD: ICS : NAVICO: STANDARD: 

STAR: MEWS : TOP FLOOR FOR COMPONENTS KITS AND 
HEAVY GEAR. 

30 COMMERCIAL STREET, MOUNTAIN ASH. 
TEL: 0443 476040 

STOCKISTS OF A WIDE RANGE OF ELECTRONIC 
COMPONENTS 

Retail - Mail Order - Technical Services 

Fuselodge Ltd, 
267 ACTON LANE, CHISWICK, LONDON W4 5DD 

Telephone 01-994 6275 

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. 

SMALL 
ADS 

ilimmumwommilumemmummummumaimmuummumis 

'AMATEUR RADIO SMALL AD ORDER FORM 

III TO: Amateur Radio Sovereign House 
• Brentwood Essex CM14 4SE England 

II PLEASE RESERVE 

I FOR A PERIOD OF 1 issue [II 3 issues  

• COPY enclosed [7 to follow D 

PAYMENT ENCLOSED: (Add 15%VAT).... 

• 1 CHARGE TO MY ACCOUNT 

(0277) 219876 

 centimetres by  columns 

6 issues  E 12 issues  

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

Credit Card 

CREDIT CARD EXPIRY DATE 

COMPANY  

• ADDRESS   

II SIGNATURE TELEPHONE  

CPI  
immiimmalminummounum•••••••••••••••11 

I II 
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R F itt MICROWAVE! 

Design & Test Engineers 
seeking top positions, from 
satcomms to CT2 should 
contact the specialists 

GARIBALDI RECRUITMENT 
160 Bellingdon Road 
Chesham HP5 2HF 
0494 773918 

G.W.M. Radio Ltd 
40/42 Portland Road 
Worthing, Sussex 

Telephone: 0903 34897 
Many bargains 

in surplus 
equipment 
available for 

callers. 
Surplus equipment always wanted 

and purchased for cash 

ASHTON-U-LYNE MAIL ORDER 
AND RETAIL 

lectronics 

ELECTRONIC DISTRIBUTORS 
Specialising in Electronic Components 
and Surplus Open Mon to Sat 

13 Clarence Arcade G7ARR 
Stamford Street, Ashton-U-Lyne, Lancashire 
OL6 7PT Tel: 061 343 2782 

JAPANESE We (PART OF OUR RANGE) 
AN71715 £2 95 0A5406 £2 20, HA1377 £2 20. HA13172 £2 50. HA1394 £2 95. 
HA1397£275 HA1396 £2 75, HAI3001 £295. LA4460 Ci 80 LA4461 £ 1 90. 
LA4507 £4 25 LC7137 £4 50. M51517 £2 80. M83705 Cl 80. M83712 CI 50, 
M83722£2 50 1483730 £2.5014183731 £3 50, ST5461 £7 50. STK463 C11 40, 
TA7205AP LISO. TA7222AP £1 30. TA7240 £2 95. TA7241 £2 95. TA7270 
£2 75. 1A7271 £2 75. TA7274 £2 95, TA7280 £350. TA7281 £2 95. TA7282 
£2 95. TA7283 C2 95. TA721111r2 95. TA7611 £2.20, UPC575 CI 00, UPC1156 
£295, UPC1181 r1 10. UPC1182 rl 10 UPC1165 £2 UPC11118 £2 75, 
UPC1230 £2 50 UPC1263 C2 50. UP1277 £2 75, UPC1278 C2 75. UPC1365 
£2 60, UPC1394 £1 95. 
ADD 60p POST AND PACKING AND THEN ADD 15% VAT TO TOTAL 

T POWW.L 14 11400111107010021MILOWD011W2 ILO 
01121112011441110119191% OAT 091121211001L 

T5119122919; 01 7239240 
ACC1211/1/16A. 111W1101120112112116ACCOWTM10910125.00 

IAN FISHER COMMUNICATIONS 
OF STANHOPE 

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

.a (0388) 528464 

Main Distributors of 27MHz CB radios and the NEW CEPT models 
including UNIDEN and DNT. 

Including U.K. and DEPT walkie talkies from E45.03 each. 

Rather good 1/2 mile radius 2 channel walkie talkies £22.50 each 
Large stocks of coaxial cable, plugs, sockets and adaptors. 
Jupiter MVT/50C0 Scanner receiver covering 25 MHZ to 1300 MHZ. 
Price on request 

AIRBAND RADIO 
Very latest sonic 4=8342 multiband radio receiver airband + PMR 
from 54MHz to 176MHz two aerials C21.00 
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 COMMUNICATIONS LTD 
NEWCASTLE UNDER LYME 

(iic 0 NA 
RADIO EQUIPMENT 

BUSINESS AIR 

MARINE AMATEUR 

TEL: (0782) 619658 
VISA 7 DAY SERVICE 

Resistors 114w 5% carbon E12 1p 1% metal film 30 
Resistor pack 85 different E12 values . zero ohm link total content 
1000 resistors 18 .08 
LEDs 3mm or 5rnm red or green Speech yellow 12peach 
Cable lies 75mm llp each $5.95 per 1000 604950 per 10.00a 
Stepping motor 4 phase 12v 7.5 step 50 ohms  $8.05 
SAA1027 stepping motor driver chip $3 05 
FM Transmitter kit good quality sound  $7.94 
High quality photo resist copper clad epoxy glass boards « 

Dlumnalene 
304 inches 
4x6 inches 
6x12 inches 
12x12 inches 

$14010 sided 
sees 
$2.40 
$6.37 
510.04 

Double sides 
11.07 
52.58 

• 
Special °Nora 
Computer grade capacitors with screw terminals 38000uf 20v 22.50 
87000uf 10v $1.95. 88000u1 150 $2.99 1000uf lev $1.60 
7 segment common anode led display 12rnm 0 45 
LM2931AT5 0 low drop out 5v regulator TO220 package . 110.115 
BS250 P channel most et $0.49 BC559 transistor MSS per 100 
741_805 hex invertor $10.00 per 100. used 8748 Microcontroler $3.50 
Stereo LW/MW/FM Tuner/preamp assy with volume/tone controls 8 
tuning scale. Brand new In maker carton $5.96 faulty 1.2 50 corcu,t 
etc for above $0.50 5-digit 6v electromagnetic counter $1.95 
Hour counter used 7 digit 240v ac 50H7 20.05 
LCD Display 16 digit 7x5 dots dot matrix $2.50 
OWERTY keyboard 58 key good quality switches 5.00 
Wide range of CMOS TTL 74HC 74F Linear Transistors kits 

capacitors tools etc always in stock 
VAT included Please add 95p Pi, p 

JPG Electronics, 
276 Chatsworth Road, Chesterfield S40 2BH 

Acme and Visa Orders (0246) 211202 callers welcome 

QUARTZ CRYSTALS and FILTERS 
Large numbers of standard frequencies in 
stock for amateur, CB, professional and 
industrial applications. Stock crystals £6.00 
each (inc VAT and UK post). Any frequency or 
type made-to-order from £6.50. Phone or SAE 

for lists 
GOLLEDGE ELECTRONICS 

Merriott, Somerset TA16 5NS 
Tel: (0460) 73718 

JAYCEE ELECTRONICS LTD 
se!, 20 Woodside Way, Glenrothes eere 

Fife KY7 51:IF 

Tel: 0592 758982 (Day or Night) 

Open: Tues-Fri 9-5; Sat 9-4; Sunday by appointment 
Good range Konwood & Yassu etc, plus 

Quality Secondhand Equipment 

NEXT ISSUE ON SALE 

AMATEUR 
RADIO 

THURSDAY 22ND 
February 

*PSSS.... 
ALL THE SUPER 
BARGAINS 
ARE ON THE 
INSIDE FRONT 
COVER 

0  com NAV1C0 Y.o.Esu i  

Alan Hooker 
Electonics 

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

AGRIMOTORS 
MERTON CB AND RADIO CENTRE 

MERTON GARAGE AND POST OFFICE, MERTON. 
tir OAKHAMPTON, DEVON EX20 30Z 
OPEN 6 DAYS 9 30-5 30 LUNCH 1-2pm 
EARLY CLOSING THURSDAY 1 00pm 

(SUNDAYS BY APPOINTMENT) 
SPECIALIST IN 934 MHz 

SUPPLIERS OF ALL 27MHz AND 934 MHz EQUIPMENT 
AMATEUR ACCESSORIES CATERED FOR 

08053 200 

COURSE for CITY & GUILDS, Radio 
Amateurs Examination. Pass this important 
examination and obtain your licence, with 
an RRC Home Study Course. For details of 
this and other courses (GCSE, Career and 
professional examinations, etc) write or 
phone - THE RAPID RESULTS COLLEGE, 
Dept JS24, Tuition House, London SW19 
4DS. Tel: 01-947 7272 (9am-5pm) or use our 
24 hr Recordacall service 01-946 1102 
quoting JS24 

TURN YOUR SURPLUS 
IC's TRANSISTORS etc, into cash, immediate 
settlement. We also welcome the opportunity 

to quote for complete factory clearance 

CONTACT: 
COLES-HARDING 8/ CO 

103 South Brink, Wisbech, Combs 
TEL: 0945 584188/Fax. No. 0945-588844 

Est Over 10 years 

[MDMNIMME EQUFNERM 
I buy, sell and exchange 

For the deal you've been ksoldno for, phone Dave, Get«, 
anytime on (0701» 862841 or (0630 201530 9am-7pm 

Tues-Sat or send SAE 
personal callers by appointment please 

047NY Amateur Radio 
UNIT 14, THURROCK COMMERCIAL CENTRE, JUUE7 

WAY, SOUTH OCKENDON, ESSEX, RM15 470. 
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ADVERTISING RATES & INFORMATION 

DISPLAY AD RATES series rates for consecutive insertions 

*Ob ana a vdcali mon ad *pane 1 Issue 3 Issues 6 femme 12 issues 

61 x 90 1,s page £66 00 £62.00 £59 00 £53 00 

128 x 90 or 61 x 186 '/4 page £115 00 £11000 £105.00 £92 00 

128 x 186 or 263 o 90 ',2 page £225 00 £210.00 £200.00 £180.00 

263 x 186 1 page £430 00 £405 00 £385 00 £345.10 

263 o 394 double page £830.00 £780 00 £740.00 £660.00 

COLOUR AD RATES 
depth mu a wId1h 

128 x 186 or 263 x 90 
263 x 186 
263 a 394 

ad ma» 

colour rates 
exclude cost 

of separations 
serres rates for consecutive inse bons 

1 issue 3 femme 6 issues 12 lemme 

1/2 page 
1 page 
double page 

£305 00 
£590 00 

£1.130 CO 

£290 00 
£550 00 

£1070.00 

£275.00 
£530.00 

£1,010.00 

£245 00 
£470 00 
£900 00 

SPECIAL POSITIONS 
Covers 
Bleed 
Facing Matter 

Outside back cover 20% extra, inside covers 10% extra 
10% extra [ Bleed area = 307 x 220] 
15% extra 

DEADLINES 
leaue odeur ad mono proof ad 

Mar 1990  
Apr 1990   
May 1990  
June 1990  

28 Feb90   215mJaarn,090 24Jan 90  

 2 28 Mar 90  9Mar 90  
2 May90 3 May90  

•Dates affected by public holidays 

moho no proof & small ad mono arbuste on sale thune 

 31Jan 90  2 Feb 90  22 Feb90 
 7Mar 90  9 Mar 90 29Mar 90 

4 Apr 90  6 Apr90 26 Apr 90 
9 May90 11 May 90 31May 90 

CONDITIONS & INFORMATION 
Mas Reus 
Series rates also apply when large, or additional 
space to that initially booked is taken 

An ad of at least the minimum space muet appear 
in consecutive issues to qualify for series rates 
Previous copy miii automatically be repeated of 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 

If sanies 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 lue send photograph or artwork 
Colour Ad rates do not include the cost of 
senarations Printed - web offset 

FUMAIT 
Above rates exclude VAT 
All single insertion ads are accepted on a pre-
payment basis only, unless an account s held commas 
Accounts veill be opened for series rate advertisers 10% discount if advertising in both Amateur Radio 
subiect to satisfactory credit references and Radio & Electronics World 
Accounts are stnctlynet and must besettled by the A voucher copy will be sent to Display and Colour 
publication date advertisers only 
Overseas payments by International Money Order Ads acce ptedon reedsquubhestct to our standard conditions. 
or credit card available 
FOR FUMIER INKbRIAATION CONTACT 
Amateur Radio Sovereign House, Brentwood Essex CM14 aSE 
(0277) 219876 

Commission to approved advertising agencies is 
10% 

ADVERTISERS INDEX 
Air Supply 11 Marlec Engineering 25 

Barrie Electronics  14 
BCD Electronic Services  14 
Brian J Reed 17 
J Bull  44 

Candy Club 34 
P M Components 4, 5 

Display Electronics 43 

L F Hanney  17 

lcom 22, 23 

Lake Electronics  17 

Qualitas Radio 32 

Radio & Telecommunications 
Correspondence School   11 
Raycom Communications 
Systems Limited   2 

Technical Software 32 
Tennamast, Scotland 25 
Thames Marionics  25 
Total Communications  27 

Wood & Douglas 34 
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THE ORIGINAL SURPLUS WONDERLAND! 
THIS MONTH'S SPECIAL! 

Very high resolution, fully cased 14" green or amber screen 
monitor with non-glare screen and swivel/tilt base. The very 
latest technology at the very lowest pricel Fully compatible and 
plug compatible with all IBM PCs and clones fitted with a high 
res Hercules or equivalent cardi Enables superb graphics and 
resolution, all at a give away price. Has many extra features 
including aux +58 12v DC outputs to power at least 2 disk dhves, 
if your PC power supply is getting hot I Supplied BRAND NEW 
and boxed. State whether amber or green screen required. 

Amber ...........£79 Green .............£69 E 

FLOPPY DISK DRIVES 
BARGAINS GALORE! co.s Microwave 

Speech / Data 
Links 

Made for the US military to the highest possible spec, these units 
were originally designed as a highly rugged portable point to 
point distance measuring set. Inbuilt in the unit is a full duplex 
speech link which may be used as is, or adapted for use as a 
data link. Many features inciude 50 km point to point range, 

TANDON TM101-4 80 Track DS £49.95(3) approx 10.5 GI-1z operation for max security , low power con-
CANON,TEC etc.DS half height.State 40 or sol £75.00(B) sumption (typ. 2 amps at 12 vdc), and small physical size 14w, 

TATUNG PC2000. 131g brother of the famous Einstein. The TEAC FD-55-E.40-80 DS half height. BRAND NEW £99.00(B) 15h x 13d Including built in dish, fully portable weatherproof 
TPC2000 Professional 3 piece system comprises: Quality high 31/2  INCH BRAND NEW AT £19.9511 case. Supplied in used but tested condition complete with In-
resolution Green 12" monitor. Sculptured 92 key keyboard and Never before seen price for a 31/2" drive. Standard size believed structions and accessories. 
plinth unit containing Z80A CPU and all control circuits. PLUS 2 to be by Canon. Brand new and packaged - mint conditionl 40 
integral TEAC 5.2580 track double sided disk drives. Generous track SS, run from +5 & + 12vdc with standard power connec-
other features include dual 8" IBM format disk drive support. for Only  £19.95 or 2 for £34.50(B) 
Serial and parallel outputs, full expansion port, 64K ram and CHOOSE YOUR 8 INCH! 
ready to run software. Supplied complete with CP/M, Wordstar Shugart 900/901 ss refurbished S tested 

and Basic. Brand new and covered by our famous 90 day Shugart 851 double sided refurbished & tested 
guarantee and backup. Normal price of this unit is over £ 14001 Mitsubishi M2894-63 double sided switchable 

Our price .... only  £299 (E) hard or soft sectors- BRAND NEW 

PC-AT 286 CLONE Lowest ever priced 8 mhz PC-AT clone SPECIAL OFFERS!! 
complete with a 20mhz hard drive, a 5.25" 360k floppy, 64.0k of 

Dual 8" drives with 2 megabyte capacity housed in a smart case 

COMPUTER SYSTEMS 

NEW 51/4 Inch from £29.951 

Massive purchases of standard 51,4' drives enables us to 
present prime product at industry beating low prioesl All units 
(unless stated) are removed from often brand new equipment 
and are fully tested,aligned and shipped to you with a 90 day 
guarantee and operate from +5 & + 12vdc, are of standard size 
and accept the standard 34 way connector. 
SHUGART SA405. BRAND NEW £29.95(B) 
TANDON TM100-2A IBM compatible DS £39.95(B) 

RAM plus Hercules card compatability. The keyboard is NCR with built in power supply' Only £499.00 ( F) 
with 85 keys in an attractive beige, grey and cream finish to Ideal as exterior drives' 

match the computer. The monitor is very high resolution 14" End of line purchase scoop! Brand new NEC D2246 8" 85 
non-glare, with your choice of amber or green screen. A very megabyte of hard disk storagel Full CPU control and Industry 
nice package at a super pricel standard SMD interface. Ultra hi speed transfer and access time 

Our price .... only   leaves the good old ST506 Interface standing. In mint condition 
and comes complete with manual. Only £399 (E) 

£125.00(E) 
£195.00(E) 

£250.00(E) 

£799 (E) 

SPECIAL PURCHASE 
V22 1200 baud modems 

MAINS SUPPRESSORS & FILTERS 
The "Filtan" from Crotan is a British made high current mains 

We got a tremendous buy on further stocks of this popular spike suppressor and RF filter in one, capable of handling up 
Master Systems 2/12 microprocessor controlled V22 full duplex to 10 amps1 The attractive case has an integral 13 amp socket 
1200 baud modem - we can now bring them to you at bah' last for your equipment plug and a flying lead terminates in a quality 
advertised price! Fully BT approved unit, provides standard plug (to BS 1363A standard) to go to the mains socket. There 
V22 high speed data comm, which at 120 cps, can save your is an internal fuse plus one in the plug. Two LED indicators, one 
phone 1:fill and connect time by a staggering 75%1 Ultra slim 45 for power on and the other lights if the internal fuse fails. Dims:6" 
mm high. Full featured with LED status Indicators and remote x T x 2". Brand new. Distributor's price - £65.001 Continental 
error diagnostics. Sync or Async use; speech or data switching; plug version Filt-C. Either only £15.95 each or 2 for £29.95 (B) 
built in 24,9v mains supply and 2 wire connection to BT. Units Belling-Lee type L2127 mains RFI filters rated at 250 volts 3 
are in used but good condition. Fully tested prior despatch, with amps maximum. Comes complete with a built in mains cable 
data and a full 90 day guarantee. What more can you ask for   1:4 ck_ 
and at this prioell ONLY £69 (D) 
  et and a mating plug, to go to the equipment. Ideal for those 

who are bugged by RF interference. Very compact. Dims 3-1/8" 
x2.5" x 1.5" £3.95 each or 3 for £10 (A) 

(English coding), and a three pin miniature non revers' e so 

Write to us today and get your name on our malting 

list for our FREE eight weekly bargaln flyer rr.- insi4.ry 

with thousands of unadvertised special offers. 

MONITORS 
COLOUR MONITORS 

Deco. 16" 80 series budget range colour monitors. Features 
include Pit tube, housed in a beautiful teak style case and 
guaranteed 80 column resolution, features which are only nor-
mally seen on colour monitors costing 3 times our pricel ft is 
absolutely ready to connect to a host of computer or video 
outputs. Manufacturers fully tested surplus, sold in little or hardly 
used condition with 90 day full RTB guarantee. Decca 80 
COMPO 75 ohm composite video input with Integral audio amp 
& speaker. Ideal for use with video recorder or our Telebox ST, 
or any other audio visual use. Only £99.00 (E) 

HI-DEF1NITION COLOUR MONITORS 

Brand new Centronic 14" monitor for IBM PC and compatibles 
at a lower than ever price' Completely CGA equivalent. Hi-res 
Mitsubushi 0.42 dot pitch giving 669 x 507 pixels. Big 28 Mhz 
bandwidth. A super monitor in attractive style moulded case.Full 
90 day guarantee. Only £149 (E) 

20",22" and 26" AV SPECIALS 
Superbly made UK manufacture. PIL all solid state colour 
monitors, complete with composite video & sound inputs. Attrac-
tive teak style case. Perfect for Schools,Shops,Disco, Clubs. 
In EXCELLENT little used condition with full 90 day guarantee. 

20"....£155 22"....£170 26"....£185 (F ) 

MONOCHROME MONITORS 
Wang green screen 12' chassis monitor with composite video 
input. Adjustable for tilt. Requires 12 vdc. Brand new and boxed 
in perfect condition. Only £39 each or 2 for £75 (F) 
Motorola M1000-100 5' black & white compact chassis measur-
ing only 11.611 x 12W x 22D. Ideal for CCTV or computer 
applications. Accepts standard composite or individual H & V 
syncs. Needs 12vdc at only 0.8a. Some units may have minor 
screen blemishes. Fully tested with 30 day guarantee and full 
data. £29.00(C) 
Fully cased as above in attractive moulded desk standing 
swivel. Dim 12 x 14.5 x 26cm. £39.00(C) 
JVC 751 ultra compact chassis monitor for 12vdc 0.7a. Dim 11 
x 14 x 18cm. Simple DIY data included to convert to composite 
video input . Full data. BRAND NEW £65.00(8) 
20" Black & white monitors by Aztek, Cotron & National. All 
solid state, fully cased monitors ideal for all types of AV or CCTV 
applications. Standard composite video inputs with integral 
audio amp and speaker. Sold in good used condition - fully tested 
with 90 day guarantee. £85.00(F) 

12 volts 12 volts 3 amp/hours 
6 volts 6 volts3 amp/hours 
12 volts Centre tapped 1.8 amp hours 
12 volts 12 volts 24 amp hours. A200. FIFE. 

SPECIAL OFFER! 

100 amp/hours at 6 volt! Brand new Chloride Powersafe 
3VB11. Leakproof with additional snap-on security lid. Perfect 
for uninterruptable power supplies, portable power source, 
caravans etc. Normally costs £801 £39 (E) 

NICKEL CADMIUM 
Quality 12v 4-ah cell pack. Originally made for the Technicololor 
video company. Contains 10 GE top quality D nicad cells in a 
smart robust case with a DC output connector. Ideal for portable 
equipment. Brand new. £19.95(B) 
Ex-equipment NICAD cells by GE. Removed from equipment 
and in good, used condition: D size 4ah 4 for £5(B) 

F size 7ah 6 for £8(B) 

SPECIAL INTEREST 
Recel-Redsc real time colour drafting PCB layout system. In-
cludes furniture and huge monitor.Complete ready to gol £3950 
DEC VAX11f750 inc. 2 Meg Pam DZ and lull documentation, in 
brand new condilionl £3900 
Cakomp 1036 large drum 3 pen plotter £ 650 
Thurlby LA 160A logic analyser £ 275 
1.5kw 115v 60hz power source £ 950 
Wayne Kerr RA200 audio real time freq.res.analyser. £3000 
VG Electronics 1033 Teletext Bridge £3750 
Tektronics R140 NTSC TV test signal standard. £ 875 
Sony KU 1000 Videotex system - brand new £ 790 
DEC LS11/02 CPU board £ 150 
ADDS 2020 VDU terminals - brand new £ 225 

31/2 inch 
4 inch 
4 inch 
10 inch 
62 mm 
92 mm 
4 inch 
4 inch 

COOLING FANS 
Please specify 110 or 240 volts for AC fans. 

3 inch AC. 11/2 " thick £ 8.50(B) 
AC [TRI slimiine.Only 1" thick. £ 9.95)8) 
AC 110/240v 11/2" thick. 
AC 112" thick 
Round.31,2 thick. Rotron 110v 
DC 1" thicic.No.812 for 6/12v.814 24v. 
DC 12v. 18 mm thick. 
DC 12v. 12w 11/2" thick 
DC 24v 8w. 1' thick. 

£10.95(B) 
£ 9.95(B) 
£10.95(B) 
£15.95(A) 
£14.95(A) 
£12.50(B) 
£14.50(B) 

RECHARGEABLE BATTERIES 

Only £295 per pair (E) 

Optional 12v integral nicad pack 

(3 hours approximate duration) £22 
Limited quantity - don't miss out this time!!! 

May requIre hoccos tor UK use 

POWER SUPPLIES 
All PSUs 220-240vac input and are BRAND NEW unless 
stated. Many types ranging from 3v to 10kv always in stock. 

Fine OP-8619 20 watts switch mode. +5v @ 2a. + 12v @ la, 
• 12v @ 0.1a. 5" x 3"x 1-1/2". £15.95(13) 
Astec AC-8151 40 watts. Switch mode. +5v e 2.5a. + 12v @ 
2a. - 12v e O., a. 6-1/4" x 4" x 1-3/4". £19.95(B) 
Greendale 19A130E 60 watts switch mode.+5v @ 6a,.112v @ 
1a,i15v e I a. RFE and fully tested.11 x 20 x5.5cms. £24.95(C) 
Conver AC130. 130 watt hi-grade VDE spec.Switch mode.+5v 

@i15a,-5v@i1a,112v @ 6a.27 x 12.5x 6.5cms £49.95(C) 
F3eshert 13090.Switch modeldeal for drives & system. +5v@ 

@ 2.5a, - 12v @ 0.5a, - 5v @ 0.5a. £29.95(B) 
Famell G6/40A_ Switch mode. 5v @ 40a.Encased £95.00(C) 
Famell 024155. As above but 24v @ 5a. £65.00(C) 

IBM KEYBOARD DEAL 
A replacement or backup keyboard. switchable for IBM PC. 
PC-XT or PC-AT. LED's for Caps,Scroll & Num Locks. Standard 
85 keyboard layout. Made by NCR for the English & US markets. 
Absolutely standard. Brand new & boxed with manual and key 
template for user slogans on the function keys. Attractive 
beige,grey and cream finish, with the usual retractable legs 
underneath. A generous length of curly cord, terminating in the 
standard 5 pin DIN plug. A beautiful clean piece of manufac-
turers surplus. What a deall 

BRAND NEW AND BOXED ONLY £49 (B) 
THE AMAZING TELEBOX! 
Converts your colour monitor into a 

QUALITY COLOUR TV!! 

TV SOUND 

& VIDEO 

TUNER! 

Brand new high quality, fully cased, 7 channel UHF- PAL TV tune 
system. Unit simply connects to your TV aerial socket and colour 
video monitor turning same into a fabulous colour TV. Dont worry 
if your monitor does'nt have sound, the TELEBOX even has an 
Integral audio amp for driving a speaker plus an auxiliary output 
for Headphones or Hi Fl system etc. Many other features: LED 

LEAD ACID Status indicator, Smart moulded case, Mains powered, Built to 
BS safety specs. Many other uses for TV sound or video etc. 

Maintenance free sealed long life. Type A300. 
Supplied BRAND NEW with full 1 year guarantee. 

E 9.95(A) Tekbox ST for composite video input monitors Fg3 9955A() 
E 5.95(A) Tekbox SUS as ST but with integral speaker   
129.00(3) Telebox RGB for analogue RGB monitors £65.95(B) 

NOT suitable for IBM or Clone type colour monitors. 
PAL overseas version please call. SECAM not available. 

BRAND NEW PRINTERS 
Epson MX-80 UT One of the most popular printers aroundl 
Bi-directional printing with full logic seeking. 9 x 9 dot matrix for 
enlarged.bold,conciensed etc. Standard parallel interface. Brand 
label removed from front. Handles tractor,fanfold and individual 
paper. OK with IBM PC and most others. A tremendous buyl 
FOR A LINITEDT1MEONLY £129.00 (E) 
Hazeltine Esprint small desktop.100 cps with RS232 and stand-
ard parallel. Full pin addressable and 6 user selectable fonts. Up 
to 9.5" paper. Sheet & tractor feed. SPECIAL SALE £99.00(E) 
Centronics 150 series. Always known for their rellabity In con-
tinuous use - real workhorses in any environment. Fast 150 cps 
with 4 fonts and choice of interfaces. 
150-SN up to 9.5" paper £155.00(E) 
150-SW up to 14.5" paper £199.00(E) 

Specify whether serial or parallel required. 

CALL FOR THE MANY OTHERS IN STOCK 

INCLUDING DAISY WHEELS. 

Visit our Shop - Technical help always on hand 

plus many un-advertised specials. You can buy a 

colour television for as little as £ 29! Come and 

join the gang at 215 Whitehorse Lane! 

LARGE CIUEINTITES OF OSCILLOSCOPES FIND TEST GEAR ALWAYS flVfIlLOBLE - CALL NOW! 
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MAIL ORDER & OFFICES 
Open Mon-Fri 9.00-5.30 
Dept AR, 32 Blggin Way, 

Upper Norwood, 
London SE19 3XF. 

LONDON SHOP 
100's of bargainsl 

Open Mon-Sat 9-5.30 
215 Whitehorse Lane, 

South Norwood, 
London, SE25 6RB. 

DISTEL The Origin 
Free dlel-up database! 

1000's of Items+Info On Line 
300 bd 01-679-1888, 

1200/75 bd 01-679-6183, 
1200/1200 bd 01-679-876 

ALL ENQUIRIES 

01-679-4414 
Fax- 01-679-1927 

Telex- 894502 

-Electronics- All prices for UK Mainland. UK customers add 15% VAT to TOTAL order arnourt. Minimum order £10. PO orders from Government.Universitiers,Schools & Local Authorities 
welcome-minimum account order £25. Carriage charges (A)-£2.00. (B).£4.50. ( C)-£13.50. ( D)-£10.00. (E)-£12.00 (F).£17.00 (G).Call All goods steplied subject to our 
standard Conditions of Sale and unless othenvi. stated guaradeed for 90 days. Alt guarantees ens return to base basis.We reserve the right to change prices 8 specificidions 
without prior notice. Orders accepted subject to stock.Ouotations willingly given tor higher quantities then those stated. Bulk surplus always required for cash 
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BAKERS DOZEN PACKS 
All packs are £1 each. Please state which one you 
want. Note the figure on the extreme left of the 

• ' pack ref number and the next figure is the 
Irr quantity of items in the pack, finally a short 

description. 

BD2 5 13A spurs provide a fused outlet to a ring main 
where devices such as a clock must not be 
switched off. 

F309 2 6V lA mains transformers upright mounting with 
fixing clamps. 

BD11 1 61/2 in speaker cabinet ideal for extensions, takes 
our speaker. Ref BD137. 

13013 12 30 watt reed switches, it's surprising what you can 
make with these- burglar alarms, secret switches, 
relay, etc, etc. 

BD22 2 25 watt loudspeaker two unit crossovers. 
BD29 1 BOAC stereo unit is wonderful breakdown value. 
13030 2 Nicad constant current chargers adapt to charge 

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

membrane stretches and operates a microswitch. 
BD42 5 13A rocker switch three tags so on/off, or change 

over with centre off. 
8045 1 24hr time switch, ex-Elextricity Board, automa-

tically adjust for lengthening and shortening day. 
Original cost £40 each. 

I3D49 10 Neon valves, with series resistor, these make good 
night lights. 

BD56 1 Mini uniselector. one use is for an electric jigsaw 
puzzle, we give circuit diagram for this. One pulse 
into motor, moves switch through one pole. 

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

BD103A 1 6V 750mA power supply, nicely cased with mains 
input and 6V output leads. 

BD120 2 Stripper boards, each contains a 400V 2A bridge 
rectifier and 14 other diodes and rectifiers as well 
as dozens of condensers, etc. 

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

B0132 2 Plastic boxes approx 3in cube with square hole 
through top, so ideal for interrupted beam switch. 

B0134 10 Motors for model aeroplanes, spin to start so 
needs no switch. 

D139 6 Microphone inserts- magnetic 400 ohm also act as 
speakers. 

BD148 4 Reed relay kits. you get 16 reed switches and 4 coil 
sets with notes on making c/o relays and other 
gadgets. 

BD149 6 Safety cover for 13A sockets - prevent those 
inquisitive little fingers getting nasty shocks. 

1301130 6 Neon indicators in panel mounting holders with 
lens. 

BD193 6 5 amp 3 pin flush mounting sockets make a low 
cost disco panel. 4 

80199 1 Mains solenoid, very powerful, has 1 in pull or 
could push if modified. 

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

B0211 1 Electric clock, mains operated, put this in a box 
and you need never be late. 

BD221 5 12V alarms, make a noise about as loud as a car 
horn. Slightly soiled but OK. 

BD242 2 6in x 4in speakers. 4 ohm made from Radiomobile 
so very good quality. 

B0252 1 Panostat, controls output of boiling ring from 
simmer up to boil. 

BD259 50 Leads with push-on 1/4 in tags- a must for hook-ups 
- mains connections etc. 

BD263 2 Oblong push switches for bell or chimes, these 
can mains up to 5 amps so could be footswitch if 
fitted into pattress. 

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

BD283 3 Mild steel boxes approx 3in x 3in x 1 in deep - 
standard electrical. 

130305 1 Tubular dynamic mic with optional table rest. 
130653 2 Miniature driver transformers. Ref LT44. 20k to lk 

centre tapped. 
130548 2 36V relays each with 2 pairs changeover contacts. 
130667 2 4.7irF non-polarised block capacitors. PCB moun-

ting 
There are over 1,000 items in our Bakers Dozen List, If you 
want a complete copy, please request this when ordering. 
Geiger Counter Kit includes PCB loudspeaker etc to build a 9v 
Geiger counter only £39.00 Ref 39P1 
Alkaline PP3 Batteries These are past their sell-by date but 
test OK. only 2 for £ 1.00 Ref 130758 
11/4 Fuse Holders 5 for £1.00 Ref EID752 
thecased Keyboards Brand new mounted on PCB with 
components only £3.00 Ref 3P27 
Toasters 2 slice with browning control, may need slight 
attention onlyu £3.00 Ref 3PI34 
Microwave Control Panel Brand new, mains operated 
including digital clock, relay output. good for all sorts of timer 
kakcqpiisdivdiiitelfteoulet it,. 

is a multi-adjustable 
metal bracket that could be used for mounting flood light, 
loudspeaker. TV camera, even a fan and on almost any sort of 
wall or ceiling even between wall and ceiling. The main fixing 
brackets rotate such that an inward or an outward corner can be 
accommodated. Front panel also tilts upward or downwards to a 
,reasonable angle and can be easily removed separately for Iwiring. A very useful bracket. Regular price would be around £6 
each. Our price only £3. Our ref 3P72. Or 2 for £5. Our ref 51'152. 

,SUB-MIN TOGGLE SWITCH Booy size 8mm x 4mm x 
7mm SBDT with chrome deity fixing nuts. 3 for £1. Order ref 
BD649. 

COPPER CLAD PANEL for making PCB. Size approx 
12in long x 81/2 in wide. Double-Sided on fibreglass middle which 
is quite thick (about '1/2 6in) so this would support quite heavy 
components and could even form a chassis to hold a mains 
transformer. etc. Price £1 each. Our ref BD683. 

POWERFUL IONISER 
Generates approx 10 times more IONS than the ET1 and 
similar circuits. Will refresh your home. office. workroom 
etc. Makes you feel better and work harder - a complete 
mains operated kit, case included. £12.50 • £2 P&P. Our 
ref 12P5/1. 

REAL POWER AMPLIFIER for your car, it has 150 watts 
output. Frequency response 20Hz to 20kHz and signal to noise 
ratio better than 60dB. Has built-in short circuit protection and 
adjustable input level to suit your existing car stereo. so needs no 
pre-amp. Works into speakers ref 30P7 described below. A real 
bargain at only £57.50. Order ref 57P1. 

REAL POWER CAR SPEAKERS. Steeo pair output 
100W each. 4 ohm impedance and consisting 01 6 Ii2in woofer, 2in 
mid-range and lin tweeter. Each set in a compact purpose-built 
shelf mounting unit. Ideal to work with the amplifier described 
above. Price per pair £29.96. Order ref 30P7. 

STEREO CAR SPEAKERS. Not quite so powerful - 70W 
per channel. 3in woofer. 2in mid-range and 1 in tweeter. Again, in a 
super purpose-built shelf mounting unit. Price per pair £27.95. 
Order ref 28P1. 

VIDEO TAPES. These are three hour tapes of superior 
quality, made under licence from the famous JVC Company. 
Offered at only £3 each. Our ref 3P63. Or 5 for Ell. Our ref 11P3. Or 
for the really big user 10 for £20. Our ref 20P20. 

ELECTRONIC SPACESHIP. 
Sound and impact controlled, 
responds to claps and shouts and 
reverses when it hits anything. Kit 
with really detailed instructions. 
Ideal present for budding young 
electrician. A youngster should be 
able to assemble but you may have to 
help with the soldering of the 
components on the PCB. Complete 
kit £10. Our ref 10P81. 

12In HIGH RESOLUTION MONITOR. Amber 
screen, beautifully cased for free standing, needs only a 12V 
Is amp supply. Supplied with connection data for H sync, V 
sync & Video. Brand new in maker's cartons. Price £22.00. 
Free delivery. Order ref 25P10. 

COMPOSITE VIDEO KIT converts composite video to H 
sync. V sync 8 sep video. Price £8.00. Ref 8p. 

14In COLOUR MONITOR made by the American Display 
Tek Company. Uses high resolution tube made by the famous 
Japanese Toshiba Company. Beautifully made unit intended for 
console mounting, but top and sides adequately covered by 
plated metal panels. Full technical spec on its way to us. We have a 
limited number of these. All brand new still in maker's cartons. 
Price £89 each plus £6 insured carriage. Order ref 89P/1. 

BUSH RADIO MIDI SPEAKERS. Stereo pair. BASS 
reflex system, using a full range 4in driver of 4 ohms impedance. 
Mounted in very nicely made black fronted walnut f inish cabinets. 
Cabinet size approx 81/2in wide. 14in high and 31/2 in deep. Fitted 
with a good length of speaker flex and terminating with a normal 
audio plug. Price £5 the pair plus £1 post. Our ref 5P141. 

31/216 FLOPPY DRIVES. We still have two models in 
stock: Single-sided, 80 track, by Chinon. This is in the 
manufacturer's metal case with leads and IDC connectors. Price 
£40, reference 40P1. Also a double-sided, 80 track. by NEC. This is 
uncased. Price £59.50. reference 60P2. Both are brand new. 
Insured delivery £3 on each or both 

. ATARI 
65XE COMPUTER 

I At 64K this is most powerful and 

rsuitablecler'cOlrnrpaleet: as/ltia PSU, TV 
usiness 

lead, own.er's manual and six 
.; games. Can be yours for only £45 

plus £3 delivery. 

REMOTE CONTROL FOR YOUR 65XE COMPU-
TER. With this outfit you can be as much as 20 feet away as you 
will have a joystick that can transmit and a receiver to plug into 
and operate your computer and TV. This is also just right if you 
want to use it with a big screen TV. The joystick has two fire 
buttons and isola really superior quality. with four suction cups 
for additional control and one-handed play. Price £15 for the radio 
controlled pair. Our ref 15P27. 

ASTEC PSU. Mains operated switch mode, so very compact. 
Outputs + 12V 2.5A. + 5V 6A, ±5V 6A, ± 12V 5A. Size: 792in long x 
43/4 in wide 21/4 in high. Cased ready for use. Brand new. Normal 
price £30., our price only £12.95. Order ref 13P2. 

VERY POWERFUL 12 VOLT MOTORS. 1/2 
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 £20 plus £2 postage. Our ref 20P22. 

PHIUPS LASER 
This is a helium-neon and has a power rating of 2mW. 
Completely safe as long as you do not look directly into the 
beam when eye damage could result. Brand new, full spec. 
£30 plus £3 insured delivery. Mains operated power supply for 
this tube gives 8kV striking and 1.25kV at 5mA running. 
Complete kit with case £ 15. Complete kit with tube & power 
supply. £48.00. 

ORGAN MASTER is a three octave musical keyboard. It is 
beautifully made, has full size (piano size) keys, has gold-plated 
contacts and is complete with ribbon cable and edge connector. 
Comes complete with Spectrum 128 software Brand new only 
£22.00. Ref 22P1 

FULL RANGE OF COMPONENTS at very keen 
prices are available from our associate company SCS 
COMPONENTS. You may already have their catalogue. if not 
request one and we will send it FOC with your goods. 

HIGH RESOLUTION MONITOR. 9in black and white, 
used Philips tube M24/306W. Made up in a lacquered frame and 
has open sides. Made for use with OPD computer but suitable for 
most others. Brand new. £18 plus £5 poet. Our ref 16P1. 

12 VOLT BRUSHLF-SS FAN. Japanese made. The 
popular square shape (4I/2in x x 13/4 in). The electronically run 
fans not only consume very little current but also they do not 
cause interference as the bruslâtype motors do. Ideal for cooling 
r-Dmputers. etc. or for a caravan. £8 each. Our ref 8P26. 

MINI MONO AMP on PCB. size 4in x 2in ( app). 
Fitted Volume Control and a hole for a tone con-
trol should you require it. The amplifier 
has three transistors and we estim-
ate the output to be 3W rms. 
More technical data will be included 
with the amp. Brand new. 
perfect condition, offered at the very 
low price of £1.15 each, or 13 for £12.00. 

J & N BULL ELECTRICAL 
Dept AR250 PORTLAND ROAD, HOVE 

BRIGHTON, SUSSEX BN3 5QT. 

MAIL ORDER TERMS: Cash. PO or cheque with order. 
Orders under £20 add £ .50 service charge. Monthly account 
orders accepted from schools and public companies. Access and 
13/Card orders accepted - minimum £5. Phone (0273) 734648 or 
203500. Fax No 0273-23077 

JOYSTICKS for BBC Atari, Dragon Commodore. etc. All £5 00 
each. All brand new state_whic_h_ _required. 
TEIJEPHONE TYPE KEYPAD. Really first class rear 
mounting unit. White lettering on black buttons. Has conductive 
rubber contacts with soft click operation. Circuit arranged in 
telephone type array. Requires 70mm by 55mm cut-out and has a 
10 IDC connector. Price£2.00. Ref 2P251. 
SUB-MIN PUSH ITC ES. Not much bigger than a 
plastic transistor but double pole PCB mounting. 3 for £1.00. Our 
ref BD6._ 
AA CeLS. Probably the mostFpopular of the rechargeable 

ItéR. With built-in tweeter 
Really well made unit which has the power and the quality for hi-fi 

c4. Price:EIJI ¡eve 5P155. or 10 for £40.00, ref 40P7. 
MINI RADIO LE. Only 2in square with ferrite aerial 
and solid dia tuner with own knob. It is superhet and operates 
from a PP3 battery and would drive a crystal headphone. Price 
£1.00. Our ref BD716. 
BULGIN MAINS PLUG AND SOCKET. The Old and 
faithful 3 pin with screw terminals. The plug is panel mounted and 
the socket is cable mounted. 2 pairs for £1.00 or 4 plugs or 4 
sockets for £1 .211.9_ur ref BD715. BD715P, or BD715S. 
MICROPHONE. Low cost hand-held dynamic microphone 
with on/off switch in handle. Lead terminates in 1 3.5mm and 1 
2.5m râttlelég Rafe.e.13a/ 

OR AMPLIFIERS AND 
rfareaRef DEV ICES . 140V 100 g pair made by 
Hitachi. Ref 25K413 and its complement 2SJ118w. Otntly £4.00 a pair 
Our ref 4P42. 
Also available in H pack Ref 2SJ99 and 2SK343 £4.00 a pair. Ref 
4P51. 
TIME AND TEMPERATURE LCD MODULE. A 12 
hour clock, a Celsius and Fahrenheit thermometer, a too hot 
alarm and a too cold alarm. Approx 50 x 20mm with 12.7mm digits. 

and diagLam. Price . us_r_ef §p12. 
Requires IAA batteeka few switches. Comes with full data 

REMOTE TEM MAE PROBE FOR ABOVE 
£3.00. Our ref 3P60. 
A REAL AIR MOVER. Circular axial fan moves 205 cybrc 
foot per min, which is about twice as much as our standard 4 Win 
fans. Low noise mains operated. 6 Win dia, brand new. Regular gàài oyrer £10_00. Our price onl y£10.00. Our ref 10P71. 

WATT AIR OR UQUID MAINS HEATER. 
Small coil heater made for heating air or liquids. Will not corrode. 
lasts for years. Coil size 3in x 2in, mounted on a metal plate for 
easy fixing. 4in dia. Price £3.00. Ref 3P78 or 4 for £10.00. Our ref 
1 P7 

PMENT SWITCHED MODE POWER 
SU . Various makes and specs but generally ±5, ± 12V, 

idealL IN' DX '« î &Re:Mi:lZ. for the Electron or 
BBC computers but suitable for others. Includes mains adapter. 

olwed 00k. 12.00. Re 12P15_ COATED SILVER PLATED CABLE 19 
strands of .45mm copper, will carry up to 30A and is virtually 
indestructible. Available in red or black. Regular price is over£120 
per reel. Our price only £20.00 for 100m reel.Ref 20P21, or 1 of each 
for E,$5.00 Ref 35F. Makes superb speaker or aerial cable! 
NON PIR SENSORS. Infra- red movement sensors will 
switch up to 500W mains. UK made, 12 months manufacturer's 
warranty. 15-20m range, ;A(r)ii1.14a 0-10min timer, adjustable wall 
bracIrg u  

POPULAR ITEMS - 
MANY NEW THIS MONTH 

NICAD types. 20 440,6iimotkià, 

cgg2i110311/2 eln DISC DRIVES. Brand ne •drives. 
el height, double-sided, double density, warranted. Our price 
e80.ca. Ref 60P5. 
10 MEMORY PUSHBUTTON TELEPHONES. 
These are customer returns and sold such so may need slight 
attention. Price £6.00. Ref 6P16 or 2 for £ 10. Ref 10P77. BT 

ÎZW-MEMORY PUSHBUTTON TELEPHONES. 
Same condition as above with redial £3.00. Our ref' 3P79. BT 

EV ellittiDIFIERS. Domestic maaisnssepeonwecdedgrow. iisliufirerresi 
these are customer returns and sold 
30P9. Cee_rs_orily_please. 
SPECUM PRINTER INTERFACE. Add a Centro-
nics interface to your Spectrum. complete with printer cable for wrird(gO_Our ref_41,52. 
CUM SOUND BOX. Add sound to your Spectrum 

with this device. Just plug in. Complete with speaker, volume 
control and _nj_ boxsi2Ly £4.00. Our ref 4P53. 
BBC JOYSTICK INTERFACE Converts a BBC joystick 
ont nAurmt iELPHâNEpeseilepprim8er..0_,r_rif 2P2 1 

LEAD. 5m phone exten-
sion lead with plug one end, socket on the other. White. Price 
£3.00. Our ref 3P7 or 10 leads for only £19.031 Ref 19P2. 
LCD DISPLAY. 41/2 in digits suplied with connection data 
£3.00. Ref 3P77 or 5 foi VI), ref 10P78. 
CROSSOVER NMFORK.8 ohm 3-way for tweeter mid-
range and woofer, nicely cased with connections marked. Only 
£2.00. Our ref 2P25.5 ,. 9j. 10 for £15.00..ref 15P32. 
REVERSING uuHT ALARM . Fits to car reversing light 
and sound S when reversituday_£2.,119. Otur ref 2P248. 
BASE STATION IQ °PHONE Top quality uni-
directional electret condenser mic 600r impedance sensitivity 16-
18kHz - 68dB built-in chime, complete with mic stand bracket. 
£15.00. Ref 15P28. 
MICROPHONE STAND. Very heavy chromed mic stand, 
magnetic base 4in high. £3.00 if ordered with above mic. Our ref 
3P80. 
SOLAR POWERED NICAD CHARGER. 4 Nicad AA 
battery charger. Charges 4 batteries in 8 hours. Price £6.00. Our ref 
6P3 

IN I woginfetl Price £3.03. Our ref 3P65. 
NU. Price £3.00. Our ref 3P66. firiae. Suitable for alarm systems etc. Nicely boxed. 

1::::!Mcl at only.£10£1.21re ref 101 
SHARP PLOTTER PRIFEFI. New 4 colour printer 
originally intended for Sharp computers but may be adaptable for 
other machines. Complete with pens, paper etc. Price £16.00. Our 

esmff;ofiP31ONIZER KIT Improve the air in your car, clears 
and helps prevent fatigue. Case req. Price £ 12.00. Our ref smoke  

1221e__ 
NEW FM BUG KIT. New design with PCB embedded coil 9V rMation. Priced at £5_Oeulbr ref 5P155. 

il PANEL MRS 50UA movement with three 
different scales that are brought into view with a lever. Price only 

Mialf3211. E LIGHTS . Fit a standard Edison screw light fitting. 
240V 40/min flash rate, available in yellow, blue, green and red. 
Complete with socket Price £10 each. Ref 10P80 (state colour 
errehto 

NIC SPEED CONTROL KIT. Suitable for 
controlling our powerful 12V motors. Price £17.00. Ref 17P3 
(treatsink re gur red), 
EXTENSION CABLE WITH A DIFFERENCE. Il ls 
flat on one side, making it easy to fix and look tidy. 4 core, suitable 

y£ 5f.000, battery f or 50m reel.R 5pP153, 
fafrms. gi t k .  s p St. Ideal°nl  supply etc. Sprayed grey. size Sin x 4in x charger. i . Louvregwf or 

ventilation. Puce £3.01). Ref 3P75. 
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