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RAYCOM give you MO
M PURCHASING POWE

FOR FAST SERVICE PHONE IN YOUR ORDER
WITH ANY MAJOR CREDIT CARD OR IN MOST
CASES WE CAN OFFER YOU INSTANT CREDIT
OF UP TO £1 000 00 (SUBJECT TO STATUS
RAYCOM ARE LICENSED CREDIT BROKERS
APR 29 8%. SUBJECT TO VARIATION FREE
CREDIT ON CERTAIN PRODUCTS AT LIST
PRICES, 50% DEPOSIT AND SIX MONTHLY
- PAYMENTS PLEASE TELEPHONE FOR MORE

- DETAILS AND APPLICATION FORMS

NEW HELPLINE 0836 28228 (until 9pm Daily)

ORDERING INFORMATION

ALL PRODUCTS WE ADVERTISE ARE NORMAL
STOCK ITEMS OUR NEW MAIL ORDER DE
PARTMENT CAN NOW DESPATCH MANY LINES
SAME DAY BUT PLEASE ALLOW UP TO 14
DAYS DELIVERY TIME IS SUBJECT TO
CARRIAGE METHOD IF ORDERING BY MAIL
PLEASE INCLUDE CARRIAGE AND STATE
YOUR DAYTIME TELEPHONE NUMBER ALL
PRODUCTS OVER £750 00 CARRIAGE FREE
PLEASE ALLOW TIME FOR PERSONAL
CHEQUES TO CLEAR PLEASE CALL BEFORE
ORDERING AND FOR MORE DETAILS

PLEASE TEL: 021 544 6767

THROUGH YOUR CONTINUOUS AND VALUED CUSTOM, RAY WITHERS COMMUNICATIONS LTD. HAS MOVED AND EXPANDED TO ENABLE US TO
OFFER YOU EVEN BETTER SERVICE AND PRICES - STILL WITH THE RAYCOM GUARANTEE, BEST EQUIPMENT, BEST SERVICE, BEST PRICES, BEST
BACK-UP, AND PLENTY OF PARKING FACILITIES AND EASIER TO GET TO! WE NOW BOAST THE BEST CENTRAL FACILITIES IN THE COUNTRY, WHY NOT
POP ALONG AND SEE THE LATEST TRANSCEIVERS, SHORTWAVE SCANNING RECEIVERS AND ACCESSORIES? MOST OTHER PRODUCTS
ADVERTISED IN THIS MAGAZINE ARE AVAILABLE AT RAYCOM, AND DON'T FORGET OUR EXCLUSIVE PRODUCTS AND MODS!

NEW PRODUCTS |

SPECIAL OFFERS

WHILE STOCKS LAST! NORMAL  SPECIAL
YAESU FT726 BASE STATION C W 2MTRS £99900  £695 00
YAESU YD844A BASE STATION MIC 600 50K £39.95 £1995
YAESU FT77 SW.120W ) 6 30MHz PA UNIT £129 00 f7s00 | F1767
YAESU HORN RELAY ALARM UNIT WITH 555 £1250 £450 | GX RWC ~
ICON ICA20 AIR BAND CAA APPROVED H M £42900  £37900 | Mk i
ICOM ICA2 AIR BAND CAA APPROVED H H £39900  £279 00 o " ;
KENPRO KTA00EE 2W UNF H H C W CHARGER f27900  £139.00
COLOUR ROTA 40KG ROTATOR 3 CORE CABLE 500 37

Come and see the NEW ICOM I1C781
HF Professional transceiver with built
in Band Scope, Aulo ATU and PSU,

the new KENWQOD RZ1 Mobile
Scanner, the new YAESU VHF Base
Station and Mobile, and the new FOX

mobile Scanner because of our
purchasing power and overseas con-
tacts we get the new models first! And
offer the best introductory prices!

YAESU FT747GX NEW MULTIMODE 100W HF TRANSCEIVER

NEW YAESU FT736R MULTIMODE BASE STATION C W 2 METRES
ICOM IC735 HF HIGH PERFORMANCE MINI HF TRANSCEIVER

ICOM IC275 25W 2 METRE MULTI FEATURE SUPERB BASE STATION
ICOM IC575 10W 10 & 6 METRE ALL MODE SUPER BASE STATION

CALL FOR BEST PRICES ON OTHER ICOM AND YAESU BASE STATIONS

ANTENNAS & ACCESSORIES SCANNERS

NOW  AVAILABLE AT RAYCOM CUSCRAFT

BUTTERNUT. HY-GAIN ANTENNAS. JAYULAM, TONNA

MET, HAM-M ROTATORS, Call for full details, prices,
availabihty and delivery costs

ICOM AH7000 SUPER 2501300MHz DISCONE £79.50
GS5RV HALF SIZE HF ANTENNA ready touse  £16.50
GSRV FULL SIZE HF ANTENNA ready to use £18.50
GBKW-TYPE 7 1MHz TRAP DIPOLE KIT SO239 £24.50
GBKW-TYPE as above for use with 300 OHM  £23.50
GBKW-TYPE 2X 7 1 TRAPS ONLY LESS CABLE £9.95
RAYCOM AIRBAND-VHF SIX ELEMENT DISCONE £12.50
RAYCOM DISCONE VHF 60-600MHz 8E 80239 £29.50
SUN KG209 SE2 58 MOBILE TILT-OVER 259 £14.50
RAYCOM CAST GUTTERMOUNT C W S0239 COAX £8.50
GAMMA TWIN 2 METRE SLIM JIM KIT inc instr £14.50
RAYCOM/RWC H89CV 2 METRE 2E MINIBEAM £12.50
RAYCOM/RWC HBICV 70CM 2E MIN| BEAM  £8.95
The above popular products POST FREE

SCANNERS

Bearcat
by uniden

UBC 175XL

RAYCOM ARE TRADE AND RETAIL
DISTRIBUTORS FOR THIS SUPERB
RANGE OF QUALITY SCANNERS
THE POPULAR UBC 100XL HAND
HELD HAS SOLD IN THOUSANDS,
BUT IS NOW COMPLIMENTED BY
THE UBC 70XCL POCKET SIZED
HANDHELD ALSO THE NEW
COST EFFECTIVE UBC 50XL
HANDHELD SEE THE NEW
MODELS IN OUR SHOWROOMS
OR SEND A S AE FOR DETAILS

FROM £99.50

UBC 100XL

YAE SU FRGI600 from the company who speciaises in fiting exira options
as supplied to Government departments and professional bodies We also
upgrade exstng models please call for more details prices delivery and
nformation

Yaesu FRGI600 Basic Model Improved S Meter » Sens £465 00
Yaesu FRG9600 RWC Mk2 60-350MHz N Connector Fitted  £495 00
Yaesu FRGI600 RWC MK3 HF 100KHz 950MHz plus Mk2 Spec £595 00

Yaesu FRGI600 RWC Mk5 HF S0KHz 950MHz Active Mixer  £625.00
icom ICR7000 25M-2GHZ superb quality professional Rx £859.00
Icom ICR7000° AH7000 Recerver plus Matching Discone £93750

Kenwood RZ1 New 25 905MHz Mobile Wide and Narrow AM FM  POA
Fox VHF-UHF Mult: Function Mobile Scanner FM only 2139 00
Uniden-Bearcat UBC S0XL VHF UHF 10ch H teld Scanner £99 50
Umiden-Bearcat UBC 70XL VHF UHF 20ch Miniature H held  £199 00
Uniden Bearcat UBC 100XL VHF UHF Arband H held Scanner £189 00
Uniden-Bearcal UBC 175XL VHF UHF -Airband Desk Top £17500
BJ200 Mk2 VHF-UHF Airband Military Airband H held £220 00
AOR 2002 25-550 800 1300MH; Desk-Top Mobiie AM FM  £469 00
Sony Air 7 Top Quaity VHF Awband Handheld Scanner £245 00

Package deal on above Mk3 5 FRGI600 ¢ w AH7000 discone GSRV PA4
AC PSU complete receicing station HF UHF including delivery UK mainland
Add £100 00 to above price

PACKAGE DEAL AVAILABLE ON ALL MAKES

SHORT WAVE RECEIVERS

Yaesu FRG8B00 Stort Wave 100KHz 30MHz all Mode - Mem  £589.00
Yaesu FRGBBOO FRV8800 as above with VHF Conv fitted £679.00
lcom iCR 1 HF Top Grade Communications Recever £799.00
Sony PROBO HF VHF Handheld Scanner ¢ w accessornes £345.00
Sony 20010 Short Wave Airband DEL IXF RX with ANI kit £395 00

Many more makes and models n stock PLEASE CALL FOR PRICES
DELIVERY COSTS and any advise or information or send large SAE (Insured
post and packing £10 00 Carrier £12 50)

SONY RAYCOM now appointed
official Sony dealers, full range
of both professional and
domestic models available

to order

£4 50
Piease ask for our SPECIAL OFFERS LIST USED LIST SCANNERS LIST and LATEST PRODUCT
NEWS Please send a large S AE

BASE STATIONS

YAESU FT767GX RWC MK2 ALL MODE BAND BASE STATION
YAESU FT767GX RWC MK2 AS ABOVE C W 2 OR 6 METRES
YAESU FT767GX MK2 MODEL WITH IMPROVED FEATURES
YAESU FT726R MULTI BAND MULTIMODE SPECIAL OFFER

RAYCOM COMMUNICATIONS SYSTEMS LTD.

Raycom offer our own improved version
of this fabulous HF-UHF transceiver, we
fit a small SMD chip component mod
board in the VCO to improve the RX
dynamicrange by up to 20dB, FOC when

f};g?,'gg purchased new frem us If you are lucky
£895 00 enough to own the FT767 already. send
£69590 | your unnt + £69 50 and we will fit 1t for
,8: you! (inc return carriage) Also available
£892.50 | at some Yaesu dealers YAESU HAVE
fg:g gg ADOPTED OUR UP-GRADE IN CUR

RENT PRODUCTION MODELS.

HANDHELDS

* Exended Receiver coverage available call for details
YAESU FT727R FNB4A 2 SW (5W) DUAL BANDER C W CHRGR £395.00

*YAESU FT23R FNB1D 2 SW (5W) 2MTRS C W CHARGER £249.00
“YAESU FT73R FNB10 2 SW (5W) 70CMS C 0 CHARGER £259.00
“ICOM MICRO 2E 2 5W 2MTR HANDHELD WITH CHARGER £209.00
CTE1600 (SAME AS ICOM IC2E) C W NICAD CHARGER £179.00

Many other types of handheld stocked please enquire

PORTABLES

FT290RMK2 2 5W MULTIMODE STANDARD ACCESSORIES ~ £399.00
FT290RMK2 25 WATT M M AS ABOVE C W NICADS CHRGR £425 00

FT290RMK2 FL2025 (STD) WITH 25W LINEAR AMPLIFIER £395.00
FT630RMK2 6MTR 2 SW MULTIMODE STANDARD ACCES £429.00
FT630RMK2 6MTR 2 5W M. M AS ABOVE C WNICADSCH  £425.00
FT790RMK2 NEW 70CM 2 SW MULTIMODE DUE OUT SOON  £499.00

MOBILES

YAESU FT211E 45W 2MTR MOBILE WITH FREE

1 4 WAVE ANT £299 00
YAESU FT212RH NEW 45W 2MTR MOBILE DVS FEATURE OPT £349.00
*ICOM IC28E 2MTR 25W MOBILE W!TH FREE S  ANTENNA  £359 00
Many other types and makes stocked please enquire

Opening hours 9am-5 30pm 6 days, late nights
Thursday & Friday tull 7pm

GUARANTEE
BEST PRICES
BEST SERVICE

BEST PRODUCTS |
BEST BACK-UP

INTERNATIONAL HOUSE, 963 WOLVERHAMPTON ROAD
OLDBURY WEST MIDLANDS B69 4RJ
Telephone 021 544 6767. Fax 544 7124. Telex 336483 Identi-G
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6 Straight and Level

All the latest news, comments and
developments on the amateur radio
scene

12 DX Diary

Don Field G3XTT with this month's
DX news

14 Noise —the Final Frontier

These are the voyages of lan Poole
G3YWX on his mission to seek out
new sources of interference, to
boldly look at the bane of the
amateur’s existence. Read on!

17 Angus McKenzie Tests

The Butternut HF6V vertical
multiband antenna, the EME Model 2
1296MHz interdigital filter and RN
Electronics’ RF sensed RF attenuator
are all examined this month

25 Linear Amplifier Part 2

This month Brian Kendal gives
construction details for an
inexpensive linear amp that won't
get the bailiffs knocking at your
shack

32 QSLing — The Inside Story

How to get them, where to send
them —tips and hints from Phil
Whitchurch G3SWH

36 A Two-Element, Full-Size Quad

DV Pritchard G4GVO describes an
easy-to-make quad to get you onto
twenty painlessly

40 Short Wave Listener

Trevor Morgan on communications
receivers — what to look for when
buying second-hand

42 The Sony ICF-SW1S

We look at the very new and very
small ICF-SW1S, Sony's latest world-
barid radio

44 Bits to Build

Save your rig from reversed power
supplies with George Dobbs'
polarity protection device

45 Coming Next Month

What's in store for you

46 50MHz
Ken Ellis with a host of six metre
beacon lists and sound and video
data, not to mention news from
Japan

48 On the Beam
Glen Ross with more ghost stories
and tales of new and horrible
noises

50 Secondhand
Hugh Allison tells you how to blow
up Microwave Modules
transverters and avoid the police
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52 Project Book
Martyn Williams continues his
series on component codes

53 Free Classified Ads
The market for buying and selling

SERVICES

16 Subscription Order Form

41 Back Issues Order Form

55 Free Classified Ad Form

58 Newsagents Order Form

58 Advertisers Index

58 Advertising Rates and Information

Price change

We regret to inform readers that, due to
constantly rising production costs and to
enable us to maintain the high standard of
content in Amateur Radio, the price of the
magazine will be £1.50 from this issue

APRIL 1988

please mention AMATEUR RADIO when replying to any advertisement




P.M. COMPONENTS LTD
= SELECTRON HOUSE, TELEX

PHONE SPRINGHEAD ENTERPRISE PARK, SPRINGHEAD ROAD, 966371
0474 60521 GRAVESEND, KENT DA11 8HD TOS PM

BYX36-150R
INTEGRATED CIRCUITS DIODES 0.20 PUSH BUTTON UNITS
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Y 7 g T ! . S HEL) 6w, 14.50
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AN247 2.80 LM324N 0.48 SN76226DN TAASTO 1.5 TDA1001 2.05 UPC575C2 BA2es 078 | BZX61 0.8 GEC 6way 10.80
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AN 205 M51513L 2.30 STKO11  7.95 1.00 TDA1035 2.80 80| BAV21 030 | OA4 0.8 2AMP. 25 AMP, 315 AMP 4AMP | 2{ e °'°°
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AN 130 STiois 788 Toad 180 JDAIM A8 pcisH | BAXIE 09z | OA% 040 | 100MA 150 MA 160 MA 250 MA S i
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AN362L 2,80  MC1307P 1.00 STKO32 7.9 7TALON 2.58 a pcioazM | BTIST 079 | IN2IDR 3.00 AMP 2 AMP 315 AMP 5 AMP
ANET2 218  MC1310P 1.98 STKO?8 11.98 Tgaseo0 1.28 'OAZ700 v B 040 | N2 205 | 5.l oner 100pertype .50 | VARICAP TUNERS
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ANTI45  3.80 STK433 5.08 -89  TDA20002 1.98 2 i INZIWE  4.95 ] : ELC1043/05Mullard .65
MC1349P 1.7% TBAS20 140 UPC1167C2 BY1S4  0.48 AMP. 2 AMP. 3 AMP 7 AMP 10
ANT145M J.95 g STK435 7.95 TBA520Q 1.10 DA20003 2.95 BT17: 1.20 | IN4001  0.04 . ECL1043/06 Mullard 8.es
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85 048  iae 398 0015 7.95 Tpassoq 195 1DAZIN 280 oc a0 BY199  0.40 | IN4us O e s amp s ampseecist | THERMISTORS
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280  ycauorL 2.80 JAZ061AP .80 TBASTO  1.00 15 -80 1 oc13s0C BY210-8000,33 | INS403 092 | gynpRiES A :
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HAIISOW 1.80  Mroib g TA7I20P 2550  TBA7500 2,63 98 L PC1365C BYX25-600 Mre2s 043 | DEiiSaiNoniital)  o.4s | WIREWOUND RESISTORS
HAl36 1.0 pia2® 280 TAn3P 1.50 TBABO 0.89 TDAsces 298 2.0 1.28 | TT2002 040 | 55MMZCrystal(Sound) — 0.48
HA1322 1.8  \icpsgo7 878 TA7137P $.00  TBASIOAS DA2560 2.48 .. 20002H DelayLine SLSW/TAUB2 148 | 4watt 2R-10K
HaIs9 298 saascon 3o TA7100, 130 1.8 ]DAZT1 298 1 Focus Control GEC210  1.80 0.20
A § 7176AP 2.95  TBABIOP 1.85 1 :
HA1377 3,80 SaniDs 723 Ta7iosp 3.95 TmAszom 075 TDAZ2 293 veoznae | ZENER DIODES Focuason o TET o3 | Twan  RarzK .20
HA1406 198  cajeorp s.3s 147200 2.95  TBAB20Q 1.48 TDA2583 [2:08% css 0.38 SAW Filter 0.10 | lwatt  1R-15K 0.28
HAISS1 298  Saacox Bi7s JAT204P_ 245 TBAS 2.80 D Sing 5568 080 | BZX61Series 0.43 | AnodeCap27KV oBg | 17watt  1R-1SK 039,
&:303(') "":: SABR210 3.80 ;:;%AP :-;: ?323/“"“ TD“S“"A 8 0.80 | BZYsaSeres 0.20 | SolderMop 0.04
o o prowein el U Taw Bime imon o LN TR TRANSEORMERS | & e, o
4101 0.05 ¥ TA7227P 4.28 TBASYO 1.49 £ ¥
LAz 295 A0 283 TA726P 195 TBA9XO 1.49 Dasces 243 e %% EHT MULTIPLIERS | oeccaso 295 | A small selection from
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LA4031P .95 ; TATIIIAP 2,85  TCA2708Q TDA3310 2.98 y Universal Tr.pter 5.45 | Decca1700Mono o.9s | Pleaseadd £3 additional
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400  3.80  gii30  9.80 TA7I14P 295 1.80 (0060 308 7815 0.68 | Deccado 6.35 | Deccal’y 8.28 | carriage per tube
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AC128K 0.32 BC204 0.25 BD379 0.45 BFR4 023 MRF477 14.95 3N1308  1.35 | Philips GB(550) 6.5 | PhiipsG9 gos | Di181GM LER
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AC187 0328 BC213L 009 BD510 098 BFT43 038 OC20 480 oN3054 0.89 | HankA77S 8.35 | RMBT20A 1240 | D
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AD142 2.80 PBC237B 0.48 BD535 0.45 BFW6 0 é H L Siemens Europa 7.50 | RankMurphy AB23 11.50 '
AD143 2,50 K 1 .80 OC4as .00 2N3704  0.92 | T, 545 Tandberge 30 $1.45 M31-182GV 33.00
: BC238 048 BDS3 0.85 BFWI2 0.88 1.00 COEL v & : -
AD1¢  0.70 N o e 00 aN3705 020 | Thorn 1600 5.45 | Telefunken711A 11,45 | MIT-1aaw 65.00
B BC239 095 BDS75 0.95 BFX C orn : . .
ADist  oso 29 0.30 OC71  0.75 2N3706 042 | Thorn3500 7.5 | Thorn1500(15KV) 15.48 | M3T190GR 85.00
: BC251A 0.48  BDs87 0.88 BFXsd 028 OC72  2.50 2N3708  0.92 | Thorn 8000 &95 | Thorm159% o.80 | M31325GH 35.00
ADIS2  0.80  BC2s2A 018  BDSss 0.5 BFXES 032 OC75 .80 7n3r33  9.80 | Thornese 7.45 | Thorn3500 (EHT) 9.50 | M31hw 73,00
06 .50  BC258 028 BD597 0.95 BFX86 0,30 OC8t  1.00 oN3773  2.75 | Thorn 9000 850 | Thorn8ooo 23.80 | Meor2ow 59.00
AE1N 193 BC2sen 038  pDess  1.50 DBFXES  0.28 OC84  1.80 7n3792 1.38 | Thorn9600 8.50 | Thorn8so0 17.80 | SESFP31 55.00
aFts) |i8o lBezss 0is0 | eDswm 150 BEVAD 488 OC139 12.80 2nss27  1.98 | TVi1Shck 0.90 | Thorn9000 10.50 | 3BP1 1800
AT 0-’ BC300 0.30 BD701 1.25 BFYS0 0.32 OC171  4.80 n44dd.  1.98 | TVI3Slck 1.25 | Thorngsoo 22.40 IwP1 16.80
i G ] 030 Bo7z 1.3 BFYS! 0.32 OC200 4.80 7Ns204 0.42¢| TVIBStick 1,40 | Thom Mains L) 78.00
g BD707 ©0.90 BFY% 0.77 OC201 850 Tv20 Stick 1.40 | Transformer3000/3500 e.70
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178 4.95  BC337 040 BF119  0.85 BR103  0.55 R2010B  1.45 35A329 0.95 RANDED VAL
:;21%: g-:: SCSJSA 000 BF127 0.39 BR3 008 R2022 088 25A715 0.85 NEW RANGE — LOWER PRICES Ai714  24.50 | C1134 32.00
avaciates Bgig g-;: BF154 0.20 BRC4443 1.15 R223 0.68 35c4ss 080 | H in doubt please phone quoting your model AIB34 7.80 | C1149/1
Betora 0119 - BF177 038 BRY3 048 R2540  2.48 5C49 0.80 | number and we will confirm the head you require A199%  11.80 98.00
BC478  0.20 BF160 0.27 BSWe4 0.95 RCA160290.88 25C784 0.78 A2087 11.80 | C11501
BCI07B 041 BGs:y 020  BFis 022 BSxeh .25 RGAI60330.85 25C785 078 | Inecy For Ferguson/JVC 27.50 A2134  14.95 135.00
BCI108  0.90  BCS47 0.10 BF158 0.22 BT100A/02 RCA16181 0.88 290789 o.85 3HSSUIN For National Panasomic/Philips 29.50 A2293 86.80 | C1534 32.00
BCleD 042 BCsis 00 Brie 028 0.05 RCAIGIN0.90 —oomaiD 0.08 | oS3 HSS Eor Natonal Panasonic/NV777/330 30.50 A aose | Gca  ase
Bo1998 oS RINECE1IN0, AORRNBF175 SRN0. S S RRBTI0c ST 08 RCA16335 0.85 29937 .95 | 3MSSH  For Hitachi 28100 A2509 37.80 | CD24 650
109B 042 BC550 O.44 BFIB0  0.20 BTI6  1.20 RCA165720.85 5C1004 4.80 | 3HSSUIN  For Nalional Panasonic 35'00 A2r9;  27.80 | CK1006  3.30
BC109C 0.42 BCs57 0.0B  BFigt  0.20 BT119  3.95 520600 0.95 25C1096 0.80 | IHSSP For Sharp 35.00 A2900 11.80 | CK1007  3.30
BC114A 0.00 BCSS6 040  BF1B2  0.29 BT120  1.88 SKESF  1.48 551106 2.80 | IMSS6NA  For Nalonal Panasenic Industnal 7500 |32 2400 [ O 930
BC1S 0.5 BCEI/10 0.30  BF18)  0.29 BUI0S  9.95 T602lV  0.45 75Cii24 0.88 | JHSSU2N  For Nalional Panasomic 3o.80 | A8 3398 | CKSET 7
BCiiea 088 BCY:A 1980 BFIM 038 Buls 189 T6027V  0.45 2301162 0.98 | IHSSSF For Fisher/Fidelty 3soo [ASH. 359 CV Nos prices
I BD115  0.30  BF185 028 BUI24  1.25 T6029V 0.48 25C1172v 2.20 | JHSSR For Amstrad/Saisho/Trumph 35.00 SPIA 405 | o red v 80
BC117 049 BDI24P 059 BF19: 049 BUI25  1.25 T6036V 0.8 55C1173 9.48 | PS38S For Sony SLC5 6 7 etc 3s00 | AC/SZPEN i
BC119 024 BDI131 042 BF19%5 049 BUIZ .60 T9002V 0.55 751307 2.95 | PSIBT For Toshiba 39.50 8.0 | 04! rae
BC125 025 BDI32 042 BF197 041 BU204  1.55 TOIV 078 3501364 0.80 | Ho4828 For Sony SLC20/30 elc 3080 |ACsPEN 430 | BN 180
BC139BC 0.20 BDI3 040 BF19 048 BU05  1.30 TSV  2.98 35014134 2.80 | HooooS For Sony SLC8/C9 etc 49.50 Gy 450 | oA 1780
BCHo 031 BDWS 030 BEm 014 BUNE 138 TaV 248 2SCug o.80 | Phiies v200e 8500 | ACTy; so7s | DA% 4
. 36 \ BF200 0.40 BU208A 1.82 T9038V  3.95 X
BC142 0.2 BD137 0.32 BC20 0.20 BU208D 1.85 THY15/80 2.25 :28:23: 2';: VIDEO BELT K!TS }::g&‘: gg'g g:;go‘ ":32
BC143 024 BDI38  0.30 BF241 045 BUIZ%  1.20 THY15/85 2.28 35C1345 3.78 6o ©8.00 | DAF% 0.88
BC147B 042 BD139  0.32  BF245  0.30 BU326S 1.80 TIP25 040 2501953 0.95 | AkaiVS93000/9500/9600  2.78 Nalional Panasvs i i:v 35090 AN1 14,00 | DC70 1.75
BC148A 000 RDI 030  BF256LC 0.38 BUS7  1.26 TIPC 0.42 o5G1es7 0.80 | Ameirad 7000/Saisho 378 ARP12 2,80 | DC%  3.80
BC148B 0.09 BD144 1.10 BF257 0.28 BUL408 1.80 TIP30C 0.43 2501969 1.95 Triumph 000000000 498N1121 50 National Panasomic NV7000 ARP34  1.25 DCX-4.5000
BC149  0.08 BDISOC 0.20 BF259 0.28 BUSO0  2.25 TIPIIC 0.55 3501985 1.80 Ferguson 3V16 2.75 2.75 ARP35  2.00 25.00
BC1SI 030 ADISY  0.88 BF271  0.28 BUS0BA 1.5 TIP32C 0.42 2502028 1.18 Ferguson 3V22/UvC National Panasonic AZ11 430 | DETi6 28.50
BGI1S? 092 DD1o 980  BF27 028 BUs25  1.90 TIP3IC 095 2302028 195 | reveeconsy 2.98) [ Nvecon/ee10lBe20 Entd Az31 280 | DET18 28.80
BC159 009 pDis o0os BF273  0.48 BUB7  2.25 TIPMB  0.95 2502091 0.85 Ferguson 3V23/JVC HR7700 R 1.80 B1153 225.00 | DET20  2.50
BC161  0.88 ppi7o 072 BFI35 035 BUY20 2.98 TIP41A 048 g ; 5 ) 1.50 | SanyoVTCS300 173 BL63  2.00 | DET2 35.00
BG10B 095 ool o723 Brae 034 BUYED 1.70 TIPAIC 045 2odam 580 erguson 3V29/JVC HR7200 SenyoVTCs500 275 BRI91B DETZ3 35.00
BOITI 000 Bome OBy BFm 029 BUYF 280 TIPAC 04T  sadean oae | F 3 2,75 | Sanye N an Siso 395.00 | DET2¢  39.00
BCITMA 0.0  Bp202 0.65 BF338 032 BUVA 2,80 TIP47 0.65 25C2371  0.38 arguson 3V31/JVC HRT650 anyo 9300P 3.90 BS450 €7.00 DET25 22.00
BCITIB  0.40 g y g 25C931D 0.95 2.75 | Sharp6300 3.50 BSa52 85.00 | DET23 32.00
BC172 040 ggga 0.78 g:ggg g.gz mjg%ooo ;z }'IPAS 0.85 15ps234 0.50 | JVCHRI3/3600 2.75 | Sharp7300 3.50 BS810 55.00 | DF91 1.00
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BC1728 010 pp222 0.4 BFI3  0.65 MJE3S0 075 TIP120  0.60 2223555 :,':: M:tggn:vnoga :;g gn::ggggg g:g ggees‘;: g:.oo g:g ?:g
SCV?C 010 BD227 o0se  BF371  0.25 MJE520 0.48 TIP125 0.85 35K33  g.ss | HitachiVT8000 1.28 | SonyC6 2.75 B 23900 | DFer 128
C173B 0.10 BD225s 048 BF3% 099  MJE2955 0.95 TIP142  1.75 551054 9,50 | Naltonal Panasonic Sony C7 3.50 BT ; DG10A  8.30
BCI74A 0.0 g@p2yp  o0a3s  BF422  0.32 MPSAIY 020 Tip14s 2. -39 | vy Sony T 3B g 3900 i
i s s 275 " 33Kes 0.98 00/333/340 2.95 | SonyT9 2.96 BT58  ss.00 | DHE3  1.50
b 80233 0.35 BF423 0.25 MPSA92 0.30 TIP161 2.05 " National Panasonic NV2000B Sony SL3000B 3.75 CIK 27.80 DH77 0.90
BC178 0198 @pp236 0.49 BF457 0.32 MRF237 4.95 TIP2955 0.80 3.75 Sony SL8000/8080 4.50 C3E 22,00 DK91 $.20
8cigz  0.10 BF458 0.38 MRF450A TIP3055 0.38 National Panasomc NV777 Toshiba 7540 3.50 ca 20.00 | DK92 1.50
BF467 0 13.98 o Toshiba 9600 1.80 SaM e
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PHONE SELECTRON HOUSE 966371
0474 60521 SPRINGHEAD ENTERPRISE PARK, SPRINGHEAD ROAD 102 pm
FAX NO.0474 333 762 GRAVESEND, KENT DA11 8HD

TELEX

A SELECTION FROM OUR OMSB  3.00 u% 280 «HM«% 230 [ 4204 79.80 %Z 3.80 | 7x7 7.80 | 0PL1 080 | sear 4.50
OMs 1.78 g g 4-400A 87.50 B8s 398 | 7L 1.50 4 178 | s696 4.50
ow.moo.m m% BRANDED VALVES (Comtd) | Ghri; 230 | Ritss 5500 | vz — 480 | oo/ 42800 | 6CB6  1.95 | 707 480 | 3USEC 8.80 [ 5102 3.80
DUEs 100 ECLBS- 0933 | Gvsor 1.0 | ORPs0 395 RSS59  9.80 VU39 230 BT 3800 | 6CDSGA 4.80 | 7va 2.80 | BA/15EM 5704 280
DLT0 2.50 | ECL86 0.959% GYB02 1.0 PB1 2.30 RG1-125 4.98 w21 4.50 4B/S51B 86CF6 1.98 | 8Bs 2.850 19.50 | 5718 6.18
DL 2.50 | ECL805 ©.985 GZ32 2.50 P41 2.30 RG1-240A w61 4.80 125.00 6CG7 3.50 | 8Bt0 2.80 35A3 398 | 5725 2.80
DL9Y 398 | EF37A  2.80) | G2233  4.30 PABCBO 0.73 14.50 wrz 8.00 4BO7A  1.78 [ 6CHE  6.95 | 8BO5 1.8 | 3I5AS 4.80 | 5726 2.80
DL92 1.28 | EF39 1.80) GZ234 2.80 PC86 0.73 RG3-250A 6.30 WB1M 4.80 4BZ6 1.98 8CL8 3.28 | 8CWs 1.50 35C5 4.80 | 5727 2.80
DbLss 150 | EFao 480 | Gzz37 4so | PCs8 075 RG3-1250A w729 1.00 «C28 2800 | 6CLBA  1.80 | gEBs 1.80 | 35L6GT 2.00 | s7a9 2.50
Dlos 280 | EFe2 3.50) | HABCeo 1.30 [ PC®2  3.50 38.00 w739 1.80 | 4C35 148.00 | 6CM7  2.08 | 8FQ7  1.97 | 3523 1.96 | 5750 1.88
OL%6  2.80 | EF50 2800 | HBCSO tes | PCO7  t.10 RK2K25 62.50 X24 4.50 4CX125C 6CS6  0.78 | 10CWS 1.80 | 35Z5GT 3.80 | 5731 298
DLS10 1380 | EFse 4.50) | HBCI1  1.08 PC900 .28 RPY18  2.80 X4 4.50 Emac 180.00 | 6CS7 0.95 | 1002 1.28 | 28HE? 8.8 | 5763 878
DLS1s 10.00 | EFsS «98) | HFE 180 | PCCss 0.40 RPY43  2.80 X66/X65 4.95 4CX250B49.00 | 6CW4  8.00 | 10DE7 2,80 | 40KD6 8.80 | 56144  3.28
DM70 2.80 | EF70 1.20% HF94 1.95 PCC85 0.55 RPY82 2.50 X76M 1.5 4CX2508 6DC6 2.38 | 100Xx8 2.50 @2 .98 | 5823 9.50
oMo |20 EETO 3500 | Hkso  t9s | PCCes o070 RR3-250 15.00 XC24 1.50 Eimac  89.80 | 6DJ8 1.00 | 10EBE  1.98 | 47 6.00 | 5629WA .50
DOD-00679.80 | EF80 0.35) HL41 3.50 PCC89  0.70 RR3-1250 XC25 0.50 4CX250BM 6DK6 1.80 | 10EW7  2.98 50A5 1.50 | 5840 3.850
V51 150 | EFea 38l | HLoo 380 | PCCiBs 070 35.00 XFwaz  1.80 68.00 | 6005  8.50 | 10F1 0.75 | 5085 1.98 | 5842 11.00
Dvee/ar o078 | EFss o808 | HLo2 t30 | PCCeos o0.70 S6F17  8.98 XFWS0  1.80 4CX250K 8DQ6B  2.80 | 10GK6 1.98 | 50C5  0.08 | 5863  93.00
Dveo2  0.88 | EF86 2.250 | HLI30D 3.50 PCC806  0.80 S6F33  28.93 XG1-2500 118.00 | 6DTEA  1.50 | 10P14  2.80 | 50CD6G 1.98 | 5885  13.88
ES5L 49.80 | EF86 Mullard § KTeC 7.00 PCES2 0.80 S11E12 38.00 78.00 4C250R 128.00 60W4B  2.18 | 11E3 88.00 SOEMS 1.50 | 5804 39.50
€80CC 19.80 4 80 KT33C 380 | PCFs0  0.88 S30/2K  8.80 XL628FT 7.80 | 4Cx350A 6ES 3.98 | 1R} 8.80 | 50Jvs 2.88 | 5899 .50
EsoCF 1280 | EFse/Cvacss ) | KT 200 | PCFB2  0.60 S104/1K 10.00 XNP12  2.80 100.00 | 6EA? 230 | 1246 398 [ S3KU 480 | 5963 1.768
ESOF  18.80 8.00) | KTaa 4.00 PCF84  0.85 S109/1K 15.00 XR1-1600A 4CX350F 98.00 | 6EA8 2.80 | 12AD6  1.80 | 7581t 3.50 | 595 2.18
ESOL  29.80 | EF89 .50} | KT4s 4.00 PCF86  1.20 S130P  5.95 49.50 4CX1000A 6EB8 1.78 | 12AE6  8.80 | 75C1 4.50 | 6005 1.88
EB1CC 830 | EF91 1ost | K6 s00 | PCF87 128 SC1/800 5.00 XRA1-3200A 428.00 | 6EJ7 0.85 | 12AH7GT 4.98 | 8 450 | coar 385
EoIL 12,00 | EF92 2.18' | KTea 2.00 PCF200  1.80 SC1/1100 6.00 79.80 4CX15008 6EMS  2.80 | 1AL 1.00 | B 8.80 | 6057 718
EesCC 490 | EF9y 150! | KTes usa PCF201  1.80 SC1/1200 8.00 XR1-6400A 39850 | SEM7 280 | 12aTe 128 | s3a1 7.80 | eoss s
E3cC 480 | EFos 180! 0.98 | PCFsol 138 SC1/1300 6.00 149.50 | 4Cxs000A 6EV8 178 | 12AT7 148 | 85A1 6.80 | 050 318
Esaf - 880 | EFos e8! | KTes GeC PCFB02  0.88 SC1/1400 6.00 Y65 8.9 1000.00 | 6EV7 2.95 | 15AaT7WA 2.80 | B3A2 208 | coco 2ias)
EB6C 9.80 | EF86/Cva0ss ! 17.80 PCFs05  1.28 SPar 8.00 YD1100 78.00 4D21/4-125A 6EWE 1.50 | 12AU6  1.50 | 90AV  18.00 | 6062 4.50
Esc  9.80 .00} | KT6s Sp¥ spe PCF806  1.00 SP61 3.50 YJ1020 42.80 88.00 | 6EW7  4.80 | 12AU7 o.88 | 90C1 3.80 | 6063 2.00
ESSCC 3,80 | EF97 0.00! | ot PCFeos  1.28 ST1Y 8.00 YJ1060 265.00 4D32 128.00 | 6F1 2.00 | 12AV6  1.98 | 90CG  13.30 | 6064 328
EB8CC  Mul- | EF98 0.90' 19.50 PCH200  1.50 §TV280/40 YL1060 195.00 4GS? 2.28 | 6FS 8.50 | 12Av7 2,80 | %CV  12.80 | 6067 7.00
lard 495 | EF183  0.78) | KT67 9.00 pCLe2  o0.8s 11.98 YL1070 $95.00 4GvV? 2.28 | 6F6G 2.50 | 12AX4GTB 91AG 9.00 | 6072 6.03
E85CC01 895 | EF1sa  0BS' | K177 Goidhon | PCLE3 280 Sui2 .98 YL1071 905.00 | 4jcea 298 | 6F7 5.50 .50 | 2AG  19.80 | 6080 50
ES3CC.016.03 | EF1M (0B8] 9198 | PCLea 075 TB2-5/300 YLI290 8B.00 | 4kTs 130 | eF13 3.00 | 12AX7  0.95 | 2AV  15.00 | G0SOWA 9.80
E9OF 7.5 | EFB00  11.00' | KT8 7.00 PCLES  0.80 85.00 YL1440 480.00 | 4X150A 38.00 | 6Ft4 1.00 | 12AX7WA 2.80 | 95A1 6.50 | 61322  10.80
E9IH 4.50 | EFB045 19.50 KT88 USA PCLEG  0.88 T82-300 bard 1.20 4XS500A 380.00 | 6F17 2,78 | 12AX7S  7.98 | 100E1  10.00 | 6136 2.80
E92CC 308 | EF80SS 25.00 10.05 PCL805  0.90 195.00 Z300T  6.00 5A/1020 9.80 | 6F23 0.60 | 12AY7  3.95 | 108C1  2.80 | 6146B  9.00
E99F 6.99 | EF806S 25.00 KT88 POS00  8.98 T83-750 98.00 Z302C 1200 5A152M  9.00 | 6F24 128 | 12B4A  4.50 | 15082 6.80 | 6155 72,00
E130L  18.80 | EF812  0.88 Selectron PEI-100 69.00 T83-2000 2359 9.00 5A163K 10.00 | 6F25 1.28 | 12846 180 | 150CIK  9.00 | 6156  72.00
E180CC 9.80 | EFL200 1.80° 15.00 PEN2S  2.00 430.00 Z520M  4.00 SA170K 6.28 | 6F28 125 | 12866 198 | 150C2  2.80 | 157 2.50
E180F  6.30 | EFP60  3.80' | KT88 Gold hon PEN40DD 3.00 TBL2-30y Z700U 9,80 5A-180M 9.00 | 6F32 1.28 | 12BH7A 2.98 | 150C4  2.80 | 6158 220
E182CC  9.00 | EH%  0.72' 22.80 | PEN¢s  3.00 395.00 2759  19.88 | SA-206K 10.00 | 6F33 12,80 | 12BL6  1.78 | 1858T  1.80 | 6201 6.48
E186F  8.80 | EK90 1.80 KTW61  2.80 |~ PEN4SOD 3.00 T8L2-500 7803V 18.96 SAM8  2.18 | 6FH5 650 | 12B8R3  1.88 | 211 33.80 | 6205 6.98
E188CC  7.80 | EL32 0.05 KTW62  2.50 PEN46  2.00 498.00 ZA1000 12.80 SANS 1.20 | 6FHB 8.95 | 12BY7A4 278 | 2300  18.00 | 6211 2.50
E2350  12.80 | EL33 8.00 KTW63  2.00 PE0G-40N TCo4/710-02 ZA1001 .80 58-110M 10.00 | 6FL2 4.80 | 12C8 2.80 | 231D 18.00 | 6267 480
E280F  19.50 | EL34 2.98 KTZ63  2.30 42.00 48.00 2ZM1001 12.00 5B8-254M 14.80 | 6FQ7 3.50 | 12CAS  1.98 | 250TH 150.00 |'s209 280.00
E283CC 12.00 | EL34 Mullard LB7-20 95.00 PFL200 0.98 TDO3-10E ZM1005 8.00 58-255M 19.80 | 6GES  3.88 | 12CX6  1.20 | 307 8.00 | g350 3.80
E268CC 17.80 | matched per. | LS98 6.95 PL36 178 T onua 00 ZM1020  6.00 5B-256M 18.00 | 6GHBA 2.80 | 12DQ6B 3.80 | 328A  18.00 | g350 4.50
E810F  28.00 | par 1500 | M508 195.00 | pL3g 1.50 ZM1021 8.00 | 5B-257M 18.00 | 6GJ7  0.85 | 120W4A 3.80 | 404A-10 098 | 535 14.80
€1148  1.00 | EL34 Sie- | M5143 155.00 | prat 1.25 TODZA  Seiog ZMI023 798 | 5B-25M 14.50 | 6GMG6  2.88 | 120Z6 3.98 | 425A5  8.00 | 6sa3,  7.00
EAS0 1.00 | mans 4.50 M5199 298.00 PL82 0.60 2 .08 ZM1041 14,00 5C22 128.00 | 6GS?7 218 | 12E1  19.80 | 436A  38.00 | 463 7.50
EAs2 8500 | EL3% 250 | M8079  6.00 | Pey o8z | Hi28 850.00 ZM1082 9.00 | S5CLBA 2.80 | 6GVB  0.95 | 12E14 3800 | 5728  B89.80 | 8550 RCA
EATE 1.88 | EL36 Mullaig™ | M8os2  7.50 PLB4 0.78 3»»%% u.nw ZM1084 10.00 SJ180E 6GW8 2,80 | 12FX5  1.98 | 705A 8.00 18.00
EAT9 198 39s | M8o8d 328 | pison  1.40 g, Al ZM1175  6.80 2980.00 | 6GYS  3.08 | 12GN7  3.93 | 7084 8.00 | 5550 GE 10.98
EABC80 1.80 | EL37 900 | MB091  7.80 | PLso4  1.48 ™ A5 ZMIT7 9.00 206 | 6GY6  2.50 | 12HG7  3.98 | 723A/B 75.00 | gsas 50
EAC91 2,50 | EL38 9.00 MB09  3.00 PL508  1.78 ._.Qmv ou‘wu ZM1202 88.00 6.50 | &H1 9.50 | 12J5GT  3.98 | 724A  278.00 | 5769 12.50
EAF42  1.20 | ELat 380 | M80ss 8.30 | PLsos 488 T2 48.00 ZM1283  4.00 493 | 6He 2.80 | 1207GT  3.80 | 725A 278.00 | ga70  11.80
EAF801  2.00 | EL42 200 | M80SI 800 | PLsio 498 e e 1A3 4.80 896 | GHSGT 1.98 | 12028 298 | 726A  78.00 | 63838  9.908
EB34 180 | EL7 450 [ M0 g.80 | PLaz 600 TTRAIMA 1AE4  3.80 196 | 6MB7  1.05 | 12K7GT 1.80 | 801A  18.00 | go7y 708
EBat 3es | EC eos | M8136 00 | pLso2T  3.80 - & 1AX2  3.80 2.98 | 6HF5 8.50 | 12K8Y  1.98 | 802 28.00 | 7025 2.80
£891 o8s | ELs3 7. M8137  7.98 | plszo 298 e oo B2  10.00 450 | 6HF8  2.80 | 12kU7  1.98 | 803 1498 | 70255 8.8
EBC33  2.80 | EL8¢ Brimar M8161  6.50 PY32 0.60 2-125 1827  88.00 280 | 6HM5  2.80 | 12PE13A 83.00 | 805 89.00 | 70274 @6.80
EBCar  1.98 Dos | Mel62 5380 PY33 0.50 83.00 1B35A  45.00 495 | 6HQS 3.80 | 1257GT_ 1.80 | 807RCA 8.80 | 703 2.00
EBCEY 1.0 | EL84 Muliarg MBIES  8.80 | Pygl 070 | TieX 85.00 18634  78.00 1.95 | 8HS6  4.95 | 125A7GT 1.98 | 808 8.98 | 7035 496
EBG%  0.90 380 | MS10 480 | prg 0.70 7-6000 1K3 2.50 430 | 6HS8  2.95 | 12567 .78 | 810 88.00 | 7044 6.95
EBCY1  0.80 | EL84 Sier | M8195 650 | pygz .70 o000 INSGT 2,80 280 | 6HZ6  3.50 | 125K7  1.98 | en 18.00 | 7054 395
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DIGITAL OSCILLOSCOPE

New from Electronic Brok-
ers is the Hameg HM205-2 - a
versatile 20MHz oscilloscope
that offers digital storage
capability at an extremely
economical price for a scope
of this kind.

In addition to the numerous
features on this economically
engineered 20MHz instru-
ment, the new HM205-2 prof-
fers 2 x 1K of digital storage
and a sample rate which can
be varied from 100kHz to
5MHz; particularly useful for

analysis of slow events. Ana-
logue featuresinclude acom-
ponent tester, active video
trigger and integral calibra-
tion.

The HM205-2 gives full 2-
channel dc - 20MHz capabili-
ties, with a (maximum)
2mV/cm deflection, 02s -
20ns/cm timebase and
triggering from dc - 40MHz.
Noisy and distorted TV sig-
nals may still be triggered
stably with the instrument’s
active video trigger, and

there is a variable hold-off for
other complex inputs.

Where operated as both an
analogue and digital 'scope,
the HMZ205-2 is impressive
with its functional versatility,
aimed at providing increased
user productivity. It is avail-
able from Electronic Brokers
at a cost of £527.

For further information,
contact: Electronic Brokers
Limited, 140-146 Camden
Street, London NW19PB. Tel:
01-267 7070.

Geefor Enterprises have
introduced a new service for
the busy amateur whose XYL
is also tied to the airwaves.

The company is offering a
10% discount on carpet and
upholstery cleaning to any-
one who buys arig from them.
Also included is free delivery
within 25 miles of the com-
pany address.

Another free service for
amateurs relates to the com-
pany's news sheet, Barter
News. If equipment is stolen,
details can be sent to Geefor
who will publish them as soon

as possible. Anyone who is
interested in either of these
services should send an SAE
for details to Martyn Bolt.

For futher information
please contact: Geefor Enter-
prises, 112 Leeds Road, Mir-
field, W Yorkshire WF14 0JE.
Tel: (0924) 495916.

POWER DIVIDER

Available from Anglia Mic-
rowaves Ltd, the broadband
AMC PD-1000-2 two-way
power divider has a fre-
quency range from 10MHz to
1GHz. The divider gives
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a low insertion loss of less
than 0.6dB (maximum) and
features a return loss of 20dB
from 20MHz to 1GHz.

There is a choice of BNC,
TNC, SMA and N connectors
for the three ports. The
divider circuitry gives a
symmetrical output, with
amplitude balance of within
0.2dB and phase balance to
within 2°

For further information
please contact: Anglia Micro-
waves Limited, Radford Busi-
ness Centre, Radford Way,
Billericay, Essex CM12 0BZ.
Tel: (0277) 630000.

APRIL 1988



All the latest
news, views, comment and
developments on the amateur radio scene

FREQUENCY SOURCE

Crystal-controlied long
term stability and repro-
ducibility are two of the
benefits offered by the Phi-
lips PM 5191 programmable
synthesizer/function gener-
ator, which is now available
from Electronic Brokers.

All parameters (frequency,
amplitude and dc offset) can
be easily and quickly entered
using the front-panel
keyboard. The current setting
is stored in non-volatile mem-
ory, and can be used again
after switching on the instru-
ment.  Alternatively, full
IEEE/IEC bus compatibility
allows all functions to be
remotely selectable. Settings
and status data can be trans-
mitted to a remote controller
and recalled whenever
required.

The PM 5191's accuracy
(negligible setting error is at
<1 x 10°% there is a low
aging figure of <1 ppm/year)
makes it a true reference
standard in R & D, production
line testing quality control
and service applications. Fre-
quencies are provided at very
high accuracy - the distortion
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is typically only 0.35%
between 1Hz and 200kHz.
The PM 5191's capabilities
and precision are combined
with a very economic cost of

£2667. This new instrument
from Electronic Brokers is an
attractive, general-purpose
tool for a wide range of
different applications.

further information,
contact: Electronic Brokers
Limited, 140-146 Camden
Street, London NW19PB. Tel:
01-267 7070.

For

The AMC AGH Series cur-
rent-controlled attenuator/
modulators cover a very wide
frequency range, from 1 to
18GHz. There are seven mod-
els in the range, each cover-
ing a bandwidth of greater
than an octave (3:1).

Introduced by Anglia Mic-
rowaves Ltd, the AGH Series
of attenuators is non-reflec-
tive at all signa! levels and
features a maximum attenua-
tion of 60dB.

The RF circuit consists of
two microstrip arrays of pin
diodes that are hybrid cou-
pled at the input and output
with lange couplers. This
results in a highly repeatable
low-loss performance.

Reliability is ensured by a
totally solid-state construc-
tion.

The attenuators are small,
just 2.6 x 2.0 x 0.33 inches for
the largest, which is the AGH-
1020. They can be fitted with
male or male and female

APRIL 1988

SMA RF connectors.

For further information
please contact: Anglia Micro-
waves Limited, Radford Busi-
ness Centre, Radford Way,
Billericay, Essex CM12 0BZ.
Tel: (0277) 630000.

The Kemet T110 Series
solid tantalum capacitors are
designed for miniaturised cir-
cuitry and are especially suit-
able for coupling, bypass,
filtering and R-C timing cir-
cuits. Introduced by STC
Electronic Services, they are
available to IECQ 300020/
US0001 and are provisionally
approved to BT D2281C, these
compact devices are
ruggedly constructed.

They also feature excellent
stability, extremely low dc
leakage current and dissipa-
tion factor as well as having
impedance over a wide
temperature and frequency
range.

Hermetically-sealed, the
series is offered in four
standard sizes with operatio-
nalvoltages between 6.3V and
50V, a +10% tolerance and a
capacitance range from 0.1uF
to 330uF.

For further details, contact:
The Capacitor Group, STC
Electronic Services, Edin-
burgh Way, Harlow, Essex
CM20 2DF. Tel: (0279) 626777.

ANALOD »
Vi MEIER

The world's first range of
high resolution dynamic poin-
ter analogue/digital multi-
meters - the AVO M2000
Series-isavailablefrom STC.

Until  now instruments
featuring both digital and
analogue readings have
offered only a limited ana-
logue capability which has
normally been in bar form.

This series of ana-
logue/digital multimeters
offers a dynamic response

analogue display with high
resolution, which provides an
accurate measurement of a
particular value plus a clear
indication of its variations.
Comprising five hand-heid
instruments (M2004 - M2008),
the series features auto-
range, range hold, data hold
and peak hold facilities. In
addition, they feature ana-

logue LCD scales with
seventy divisions; integral
probe holders; good fre-

quency response; and true
root mean square measure-
ment (M2008).

Encased in a highly rugged
rubber buffer, these instru-
ments offer accuracy exten-
ding from +0.7% for the M2004
to +0.1% for the M2007 and
M2008 with an operational
voltage range from 300mV to
1000V.

For further details, contact:
STC Instrument Services,
Dewar House, Central Road,
Harlow, Essex CM20 2TA. Tel:
(0279) 641641.
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AM-FM SIGNAL SOURCES

The Marconi 6150A Series -
6158A and 6156A — Microwave
AM-FM signal sources from
STC Instrument Services are
tunable solid state oscil-

lators which use a GaAsFET
as the active element with a
YIG resonator.

Offering full IEEE-488 or
IEC control, with the optional

6140 GPIB adaptor, the user is
able to interface commands
from the bus to an instrument.

A wide range of modulation
facilities are offered via sev-
eral panel-selectable modes.
CW is a single low-residual
FM mode, whilst SWP enables
swept frequency when a 0 to
+10V drive is applied to the
rear panel auxiliary or BNC
sockets. A combination of CW
and SWP offers slow sweeps
(<1Hz), or steps between
frequencies with low residual
FM using rear panel sockets
and external drive. FM pro-
vides fast frequency modula-
tion up to +20MHz deviation
for a 10V input to the front

STRAIGHT & LEVEL

panel BNC socket, at up to
100kHz for —3dB response.

Other modes are RF OFF,
INT AM ON and AM. All AM
functions are performed
using a PIN modulator. AM
and FM functions are
independent, which allows
complete control of the signal
source. The rear panel auxili-
ary socket enables remote
control of centre frequency,
output power, 1kHz internal
modulation, RF on/off and
display banking.

For further details, contact:
STC Instrument Services,
Dewar House, Central Road,
Harlow, Essex CM20 2TA. Tel:
(0279) 641641.

BOOKS - CATALOGUES -

GREENWELD SUPPLEMENT

Greenweld have just
released their 1988 spring
supplement — a 24-page cata-
logue detailing many new
lines introduced since
publication of the main 88-
page catalogue last October.

Included within its pages
are a CCTV system for less
than £200, 2 pages of in-car
audio products, sophisticated
mixing consoles, tools, video
equipment and books. Plus
the bargain pages - 10 pages
of surplus lines.

For more details, contact:
Greenweld, 443 Millbrook
Road, Southampton SO1 0HX.
Tel: (0703) 772501.

SAFETY FIRST

The general safety require-
ment of the new Consumer
Protection Act came into
force on October 1st 1987,
making it a criminal offence
to supply goods that are not
reasonably safe. This legal
requirement is now backed
up by a set of safety standards

which will provide the
benchmarks needed by
courts, business and con-

sumers.

The publication of the first
30 safety standards to be
approved under the Con-
sumer Protection Act 1987
covering a wide range of
goods, from children’s carry
cots and protective hats for
horse and pony riders to
pressure cookers and central
heating boilers was
announced on February 3rd
by John Butcher, Minister for
Industry and  Consumer
Affairs.

In his maiden speech as

Crotech

TEST and MEASURING
INSTRUMENTS

Consumer Affairs Minister at
the BSI Annual Consumer
Reception, Mr Butcher stres-
sed the strong links forged
between consumer safety
and sound safety standards.

Mr Butcher announced his
intention to publish lists of
approved standards every six
months and he also made
public the 47 standards which
are currently being con-
sidered for approval. These
cover the areas of children’s
equipment, personal protec-
tive equipment, vehicle
accessories, household
equipment, fire resistance,
DIY equipment, gas equip-
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ment and standards for fire-
works.

Details of these standards
are available from BSI, who
canalso testequipment to the
approved standards.

Their address is: BS/ Tes-

ting, Maylands Avenue,
Hemel Hempstead, Herts HP2
4SQ. Tel: (0442) 230442.

CROTECH CATALOGUE

Crotech’s latest Test and
Measuring Instruments cata-
logue contains a wide selec-
tion of cost-effective oscillo-
scopes, audio test equipment
and accessories. The oscillo-
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scopes featured include
Crotech’s new model 3133, a
dual-trace 25MHz instrument.
This has such features as
variable hold-off, built-in
component comparator and a
triple output dc spurce.

For testing and developing
AF systems, Crotech offers

the type 2017 auto-tune
distortion analyser/level
meter. This is described

along with a precision low-
distortion signal generator
and output power meter.
These three items integrate
to form a complete AF test
system.

More information is avail-
able from: Crotech Instru-
ments Ltd, 2 Stephenson
Road, St Ives, Huntingdon,
Cambs PE17 4W.. Tel: (0480)
301818.

THE ELECTRONICS BOOK

STC Electronic Services
has been appointed by Erwin
Sick-aleading manufacturer
of advanced photoelectric
control devices — to stock a
comprehensive range of sen-
sing products which will form
the basis of an entirely new
section in the distributor's
1100-page catalogue The
Electronics Book.

Amongst the reflex and
diffuse proximity photoelec-
tric sensors available are the
VT and VL series pf control
devices; the low cost FR2
range; the WL and WT27,
designed for universal
applications; and the WL36
long-range types.

For details, contact: STC
Electronic Services, Edin-
burgh Way, Harlow, Essex
CM20 2DF. Tel: (0279) 626777.
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CLUB
NEWS

Nom de plume

Spring is in the air, and the
rally is beginning to raise its
head again. We have news of a
great open day (which sounds
like a rally to us!) in Mother-

well, hosted by the Mid
Lanark Amateur Radio
Society.

Taking place on June 12th,
this event may seem to be a
long way off, but it presents a
great opportunity to per-
suade the XYL to take a
holiday in Scotland.. ..

There will be traders, a
bring and buy stall, demon-
strations of packet radio,
RTTY, lectures and the annual
awarding of the club’s EHI
Trophy-and lots, lots more. A
rally by any other name is still
as much fun to attend!

The new, improved venue
for the open day is the
community centre at New-
arthill, near Motherwell. To
find out more, contact David
Williams GM1SSA on (0698)
732403.

Countdown

The amateur space com-
munity is passing through the
‘3 months and counting’
milestone for the mid-April
launch of Phase 3C, the most
complex and capable OSCAR
ever built. As the countdown
proceeds, AMSAT planners
are organising a major launch
support project, to bring the
excitement of the live launch
countdown to AMSAT mem-
bers and members-to-be
across the globe.

The V22 launch will take
place on or about April 15th at
about 12.30 UTC. The AMSAT
launch information network
service, ALINS, will provide
extensive pre-launch, launch
countdown and post-launch
coverage on a world-wide
radio and telephone hookup.
Operations Vice President
Ralph Wallio, WORPK, says a
team of stations will combine
to cover the HF bands. The
morning (Kourou time)
launch of V22 should provide
good ALINS coverage on
several HF bands. ARRL
Headquarters station W1AW
will join the team of ALINS
stations covering the launch
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of Phase 3, according to ARRL
membership communica-
tions manager John Lind-
holm, W1XX.

The launch of the first
Ariane 4 rocket from the ELA-
2 pad is designated V22. The
'V' in V22 stands for the
French word ‘vol' or ‘flight'.
There will be three satellites
aboard V22. In addition to
AMSAT's Phase 3C, there will
be the METEOSAT and
PANAMSAT spacecraft.
These two spacecraft and the
two to be launched next on
V21, SPACENET HIR/GEO-
STAR R01 and TELECOM 1C,
are already in Kourou. The
two satellites to be launched
on V21 have recently com-
pleted their preparations in
the S1 preparations building
at Kourou, and will be laun-
ched fromthe ELA1padonan
Ariane 3 vehicle on the even-
ing of March 4th.

TFhe Phase 3C satellite has
completed its programme of
testing in Marburg, West Ger-
many and, after some last
minute fine tuning, will be
prepared for shipment soon
to Paris and then on to the
airport at Cayenne, French
Guiana. From there it will be
trucked by special vehicle to
the ESA launch site at
Kourou.

All Wight

We get club news from the
top to the toes of Britain for
your entertainment, and to
prove it, here is some news
from the Isie of Wight!

The Binstead 10W Radio
Society meets every Monday
at 7.30pm in ‘Brickfields’,
Newnham Road, Binstead,
IOW. The first Monday of the
month is ‘auction night' and
the last, ‘lecture night'. The
lecture for March is on astro-
nomy, and will be given by
Ken G1RHU. This should have
universal appeal!

If any other clubs feel that
they qualify for one of the
Amateur Radio ‘book of
records’ titles, by being uni-
que in some way, please write
and tell us - largest, smallest,
geographically unusual or
justthe bestthereis, we'dlike
to hear!

To find out more about this
club, please contact R Grif-
fiths, 29 Dubbers Godshill,
IOW.

Low-down

It's going to be very quietin
Yeovil, Somerset on Sunday,
May 8th. This is because the
fourth Yeovil QRP Conven-

tion is going to be held in the
Preston Centre, Monks Dale,

Yeovil.

Lots of wonderful low-
powered things will be
happening - lectures by

G3MYM and G4FAI, for a start.
Many of you will recognise
the latter callsign as belon-
ging to the illustrious Tony
Smith, editor of Morsum Mag-
nificat and our very own
Morse Report. He will be
talking about the history of
Morse and G3MYM will be
talking about 80m propaga-
tion.

Aspecial event station, with
the very appropriate calisign
GB2LOW, will be on the air
using 1930s and modern QRP
rigs. There will be compo-
nents stands, and a display of
homebrew equipment, as well
as refreshments and a natter
area.

There will be talk-in on S22
from 9.30am, so keep your
ears open for the QRPerfect
sending of Yeovil ARC. To
find out more about the
convention, contact GIMNM
on (0935) 79804.

Where are you?

If you have been wondering
just where the RAF Amateur
Radio Society's overseas sta-
tions actually are, your
curiosity may now be satis-
fied. Squadron Leader Mike
Farmer G3VAO of the RAF
wrote to Amateur Radio to tell
us that he has been compiling
a list of calls held by RAFARS
members.

The list contains details of -

more than 190 calls in 59
different countries, and the
RAFARS committee has
agreed that details can be
made available to other radio
amateurs, some of whom
might be waiting to exchange
QSLs. So, if you are inter-
ested in receiving details of

. contacts with RAFARS, send

an SAE to Squadron Leader M
Farmer, 15A Butlers Drive,
Carterton, Oxon OX8 3QX.

Verulam Interesting

An active evening is prom-
ised on Tuesday, 12th April by
the Verulam ARC, who meet
at the RAF Association Head-
quarters, New Kent Road (off
Marlborough Road), St
Albans. On Tuesday, 26th
April, David Evans will be
giving a talk on the subject of
‘RSGB into the 21st century’,
starting at 7.30pm.

Publicity officer, Walter
Craine, says that visitors are
welcome to attend any of the

club’s meetings, which take
place on the second and
fourth Tuesdays of every
month. If you would like to
know more about the club’s
events, you can contact Wal-
ter at5 The Crescent, Abbotts
Langley, Watford WD5 ODR or
on Kings Langley 62180.

White Rose Rally

Yorkshire's favourite, the
White Rose Rally, will be
taking place on Sunday,
March 27th - the 22nd such
annual rally.

Bigger than ever, the rally
will house seventy trade
stands, the usual bring and
buy, a bar, food and a raffle.

Entry is 60p and includes a
programme. OAPs will be
admitted free of charge.

The venue is the refectory
at the University of Leeds.
This is well signposted, but in
case of problemsthere is talk-
in on S22 and UHF. Parking is
plentiful.

For further information,
contact Mike GOEGM or Mike
G1SBN, QTHR.

Password?

After a year of secrecy,
mystery and rolling up one
trouser leg (?), the closed
doors of the Paddington Col-
lege Amateur Radio Society
are being opened to all and
sundry. Formerly only people
who had studied for the RAE
atthe college were eligible to
join, but now all radio
amateurs and short wave
listeners are welcome to go
along.

The society meets at7pmon
the first Wednesday of every
month at Paddington College,
Paddington Green, London
W2. The college is near
Edgware Road underground
station and plenty of buses
run past: the 6, 8, 15, 16, 16a, 18,
27, 36 and 36a.

If you would like to know
more, contact Don Pye on 01-
723 3847 after 7pm. Or you
could write to him at 98 Hall
Place, Edgware Road, London
W2 1NG.

A new space

And now some news from
MARS ... no, not the planet
but the Midland Amateur
Radio Society, although if
they continue to have prob-
lems with their clubhouse (as
reported in this column over
the past few months) it might
be less bother to move the
society to another planet
altogether.

As the society is still under
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STRAIGHT & LEVEL

‘Notice to Quit’, it would be
advisable to make sure of the
venue if you're interested in
attending John Harris' chas-
sis bashing session on Tues-
day 18th April.

It is expected that the club
will have moved to Unit 16, 60
Regent Place, Birmingham by
that time. MARS’ publicity
officer, GBGAZ, suggests that
you approach from Caroline
Street (between St Pauls
Square and Warstone Lane)
to comply with the compli-
cated one-way system in the
area. For more details, phone
(021) 357 1924.

Any oid iron?

Another Mike, Mike Antony
G4THN, has been elected to a
position of power at the
Reading and District Amateur
Radio Club AGM - well
actually, he’s been votedin as
club secretary. The club
meets atthe White Horse pub,
Emmer Green, Reading on
alternate Tuesdays.

Ajunk sale will take place at
their next meeting on 29th
March, and on Tuesday, 12th
April there will be a talk on
contest operating by lan
Shepherd G4LJF. On Tues-
day, 26th Aprii there is a
double feature: a talk concer-
ning the HF NFD arrange-
ments followed by some
RSGB videos.

If you would like more
information or directions,
phone Mike on Reading (0734)
774042.

Torbay AGM

Torbay Amateur Radio
Society’'s AGM is on Saturday,
23rd April at the English
China Clay Social Club, High-
week, nr Newton Abbot. If
you'd like more information,
phone Bob McCreadie on
Haytor (03646) 233.

Square eyes

There will be square-eyed
people wandering around
Barry College of Further
Education this month, and

most of them will be members
of the college amateur radio
society. On 14th April a video
film presentation will take
place at the college on the
subject of ‘Amateur Tele-
vision as used in our hobby’,
then two weeks later, on 28th
April, there will be another
one entitled ‘DXpedition to St
Pierre et Miquelon Island’.

If you'd like to join in, write

to Dr Kevin Johnston
Gw4BCB, Barry College of
Further Education, Colcot

Road, Barry, South Glamor-
gan CF6 8YJ. Don’t forget the
popcorn.

Over fo you

Is London the best place to
hold the RSGB AGM? Martyn
Bolt has other ideas and
would like to know how many
of you would prefer the meet-
ing to be held elsewhere. He
suggested Cleckheaton.

Cleckheaton is within one
mile of junction 26 on the M62,
which makes it reasonably
centraltothe whole of the UK.
The main area at Cleckheaton
Town Hall has the capacity to
hold 377 people and oniy
costs £70 to hire, including
use of acoffee lounge and bar
area.

If you are a member of the
RSGB and agree that this
would be a better venue for
the AGM,send aQSL cardora
postcard to Martyn Bolt at 112
Leeds Road, Mirfield, West
Yorks WF14 6JE.

Measure for measure

A demonstration of
measurements will take place
on 13th April at the Fareham
and District Amateur Radio
Club.

The club meets every
Wednesday at 7.30pm (with a
Morse class from 6.30pm).
Meetings are held at the
Portchester Community Cen-
tre, Westlands Grove,
Portchester, Hants. For more
information, contact Alan
Chester G3CCB on Fareham
288139.

Publicise your club -send
us details of your meetings.
Tell us the time, date, place,
event and club contact and
we’ll tell the world. Our
address is on page 3.
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HIGH QUALITY BRITISH MADE PRODUCTS

TM1000 1KW All Band ATU

Our unique wide band roller
9& coaster enables effortless
3 . matching of GSRV, LW,
Vertical and Coax fed antennas

: — with this unit.

‘ } Standard model ........... £139
pevrot 6 # Forbalanced feed ......... £165
. ~ Fitted with 2 Kw Balun

g TM1000 Kit complete .......... £115

N / (Add £5 carriage for all versions)
BUILD YOUR OWN HIGH POWER ATU
WITH OUR RANGE OF ATU COMPONENTS
Rolier Coaster IKW 30uH ... - .. £2400 €1 p+p
250 pF Var. Capacitor IKW (4mm airgap) ... £1895 +£1 p+p
250 + 250 pF Ganged Variable 1Kw (4mm air gap) ........ £28.00 +£2p+p
TC48 Turns counter for RC26 ......... .. £1295 +£1p+p
Case (Pre-drilled for above £26.00 +£3p+p

U.H.F. REMOTE
ANTENNA SWITCH

(For masthead mounting)
Freq: DC - 1.2 Ghz
Power: 300W P.E.P.
Insertion Loss: 0.19 dB at 900 Mhz
Connectors: Green Par ‘N’ Type

£49.95

ALLOWS SELECTION OF 2 ANTENNAS FROM 1 COAX FEEDER
H.F. REMOTE
ANTENNA SWITCH

(For masthead mounting)
Now you can switch between two
HF Antennas on one coax feeder.
Freq: DC - 185 Mhz
RF Power: 1IKW P.E.P.
Insertion Loss: 0.15dB at 144 Mhz
Connectors: $O239

£39.95

50 Mhz LINEAR AMPLIFIER

SPECIFICATIONS
Supply: 13V DC
Input Power: 2-5 Watts
Qutput Power: 15 Watts
Freq: 50-52 Mhz
Power Gain: Approx 8dB

e

TCSonx

-;T%J’“RQ

MY Niag

et an

LINEAR A MPLY ';‘,_:;,'""

W"H NARMOMC FiLTen

m— £29.95
+£1ptp
29Mhz FM R.F. POWER AMPLIFIER
P aepy 13V DT -

Input Power: 1-4 Watts
Output Power: 25-30 Watts ~
ONE YEAR GUARANTEE

£24.95

+£1ptp

WIW M%EE FQYMU? 'F,ER

¥¢ 35 px

o Z‘Sh_,aflf VAD

-

USE YOUR CREDIT CARD FOR IMMEDIATE DESPATCH

HOTLINE (0705) 662145

NEVADA COMMUNICATIONS
189 London Road, North End,
Portsmouth PO2 9AE. Telex: 869107
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DISKS

3.5" DS, bulk packed, with labels etc, 10 off......cc.coovvvvvvrnrrcrnneee. £8.80
5.25” DS, 48 tpi, bulk packed, with labels etc, 10 off................. £3.10
Disk notch £2.98
e THE UK’s SCANNER SPECIALISTS
RIBBONS
Apple Imagewriter I1.. £2.98 Cannon PWI1080A........... £2.69 4 _ . BLACK IAGUAR Mkll

Citizen 120D......ccoocvevnnne £3.80 Citizen MSP 10................. POCKET SCANNER

Epson MX/RX/FX80.... £#2.78 Epson LX 80/86.... Switcheable AM/FM

Epson MC/RX/FX100.. £3.10 KagaTaxan............. 5 { Covers CB plus the following

Man Tally MT80.............. £2.90 Seikosha GP 100............. &£2.10 i frequencies 26-30MHz, 60-88MHz, /g _ .
I . B eadll | 15-178Mhz, 210-260MHz

' ' e 410-520MHz
T-systems Ltd = =t £225

The Signal Cabin, 61 High Street, Orpington, Kent BR6 OJF
ACCESS Card accepted. Tel: 0689 22196

100 XL

°R. °N. “ElectronicS ety . oo

memory scan covering
. . . 66-88 Mhz. 118-174 Mhz
Professionally designed equipment for Amateurs 405-512 Mhz

6 METRE Llnear TRANSVERTER 'L-j Super sensitive recewver
£199°

Beancat 70 XLT

New pocket size scanner

j with 10 memories. Covers
66-88 Mhz, 118-174 Mhz,

| 405-512 Mhz

£229

r.lel TRANSVERTE o-slnu.w

L‘I\‘ N “Elrctronx s - ~u¢.-J

Allows any popular 2 Metre Transceiver {up to 3W)
to be used on 6 Metres any mode (ssb, FM, CW, Packet etc.)
*Low harmonic output* *DC or RF switching*
“*Low noise BF981 front end*

Boxed versions supplied with either PL259 or BNC plug to =L gaondﬁ
2 metre transceiver scanning receiver
® 25W pep o/p complete boxed transverter  £172 +4.00 p&p with 10 memores
@ 2W pep o/p complete boxed transverter £135 +4.00 p&p Covers: 66-88MHz
® 2W pep o/p asembled and tested P.C.B. £105 +2.00 p&p 136-174MHz, 406-512MHz
©® 25Wpepo/paddonP.C.B. £47 +2.00 p&p '
® 25W PA for use with FT690 etc. with 2-3W drive including
switching and low pass filter £75 +4.00 p&p
@ 7dB Switched 10W Attenuator £22 +2.00p&p
* 4 meter transverter (145MHz I.F.) £243 +£4 p&p
ALL PRICES INCLUDE VAT
37 Long Ridings Ave Hutton Brentwood A '
Essex CM13 1EE. Tel: 0277 21 4406 Receive' 70-700 Mhz

Beancot 175 XL BASE  Transmit 70-500 Mhz

Scanning receiver with 16 channel Power S00W
memory scan coverng 66-88Mhz 8 Element High Qualty £26

VICTOR COMMUNICATIONS s SSE DISCONE

NEW LOW PRICE
RX ANTENNA

SALE AND MAINTENANCE £ 189 = el £24 -

AMATEUR RADIO MARINE PMR S Eemens
WE ARE ALSO MANUFACTURERS OF

COMMUNICATION EQUIPMENT KITS AND
CUSTOM BUILT ANTENNAS ¥ £2 (Includes a £2 vour S
MATCHING NETWORK —

PLUS R F COMPONENTS NOW AVAILABLE

BY MAIL ORDER

9 STALISFIELD PLACE, MILL LANE,
DOWNE KENT BR6 7HN NEVADA COMMUNICATIONS

189 London Road, North End,
TEL: 0689 58825 Portsmouth PO2 9AE. Telex: 869107‘\

HOTLINE (0105) 662145
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There was atime notso very
long ago, after the British
sovereign bases were added
to the DXCC list, when | would
have said that this was our lot
for quite some years to come.
Since then we have had a
brand new ‘country’ added to
the list by way of Peter 1st
Island. In addition, Aruba has
also been added since its
independence from the
Netherlands Antitles. Now,
contrary to expectations,
comes news that Western
Sahara will become country
319 on the current list.

It is not yet clear whether it
will be 2 new country or are-
activation of the deleted Rio
de Oro (Spanish Sahara), so
don't send your SORASD
cards off to the ARRL for
credit until further details
have been announced. As you
may recall, some equipment
was left in Western Sahara
after last October’'s DXpedi-
tion and the two local oper-
ators, Naama and Mulay, have
been very active indeed on all
bands. In the 24 hours before |
wrote this piece, | worked
them on 20 metres and heard
them on 15. They were also
due up on 40, although | didn't
get a chance to listen out for
them.

All this talk of countries is
important because, of course,
DXCC is the premier award
for HF DX chasers. Over the
last couple of years the ARRL
has invited comments on the
future of the DXCC awards
programme, which led to over
1500 responses in all. In a
press release dated February
1st, the initial results of this
rethink became apparent.

New single-band DXCC
awards (which can be incre-
mented for every additional
ten countries confirmed) will
come into effect for 10, 40 and
80 metres; the 5-band award
will become endorsable for
other bands (160m and VHF)
and various other minor
changes will come into effect.
These include a new-style
application form. The
changes will be phased in

during the next twelve
months or so to reduce the
impact on the processing of
other  applications. Full
details are due to be pub-
lished in the April issue of
QST.

As these changes are of
major interest to all HF DXers,
I will aim to get photocopies
of the full details and will be
happy to provide them to any
DX Diary readers in return for
an SAE.

A good month

If you are a country chaser,
for DXCC awards or simply for
pleasure, then February
should have been a good
month for you. Several
DXpeditions were active, in
particular ZL9 (Auckland
Island), KP1 (Navassa Island),
Abu Ail and PYOF (Fernando
de Noronha). The Abu Ail
operation was totally unex-
pected, although it was
announced about two days in
advance on the DX News
Sheet Hambank (Tel: 01-725
7373). DJ6SI and other Ger-
mans were active for 5 days,
principally as A15AA on CW,
UK stations working them on
15, 20 and 40m.

ZL9 signals were remark-
ably strong on 40 metres
morning after morning and
they too were worked on 20
and 15m. | don’t know of any 80
metre QSOs with the UK,
although this should have
been possible because there
was good dawn propagation
to New Zealand on both 80
and 160m during most of
February.

Light may possibly be shed
on this non-appearance by
Ron ZL9AMO’s reply to a
European DXer, who asked
him when he would work

Europe on 80m. Ron's
response, apparently, was
‘Why should 1?7’

Add to the above the first
stirrings from DL1VU in the
Pacific (from KH2and C21); an
operation from Lord Howe
Island by DJ5CQ and
DL8NBJ; the Colvins turning
up as W6KG/4S7 from Sri

Lanka; Grenada (J3) as prom-
ised by K4LTA and friends,
plus several other interesting

operations, and February
proved to be a fascinating
month on all fronts.

| was pleased to work
VX60CO, operating from Cal-
gary during the Winter Olym-
pics, though this is not rare
DX in the traditional sense. A
nice one, that, for the prefix
chasers too. Mention of the J3
operation reminds me that
they made an effort to be
active on the WARC bands. |
worked J34WG on 18MHz, for
example. If you think there
isn't much DX to be found on
these new bands, then think
again. Tom GW3AHN has now
worked over 100 countries on
each of the three WARC
bands, a real tour de force.

Of course, this has taken a
lot of doing, but | am often
surprised at what a casual
tune around those bands will
produce. Naturally, the incen-
tive will increase as more
countries get access to the
three bands (a process which
is happening all the time) and
also once the power and
mode restrictions on 18 and
24MHz are lifted by the DTI.
When all this has happened
and the sunspots really start
to come back, | predict a
heavy increase in interest in
those bands. Why not plan at
least to give them a whirl this
year?

Bouvet or not Bouvet?

As | write this, there are
rumours of a very brief early-
March operation from Bouvet
Island. | doubt that it will
come off, which is probably
just as well. An operation
lasting just a few hours would
leave many more frustrated
DXers than satisfied ones.
What we could really do with
is the kind of operation from
Bouvet lIsland that we got
from Peter 1stisland lastyear.

Fortunately, 1 can give you
advance notice of some other
interesting operations.
FE6EXV, one of the operators
of the forthcoming KH5
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expedition (see last month's
column), will stop off on
Christmas Island (T32) on the
way home. Look for him as
T32BH from May 11th to 18th.
The callsigns for the KHS
operations will be KSAJ on
CW and WORLX on SSB,
appending /KH5 and /KH5K as
appropriate. The frequencies
will be 5kHz from the band
edges on CW and 3805, 7095,
14155, 21205 and 28505kHz on
SSB. Only split operation will
be used, listening down. Do
make sure you don’t transmit
on top of this rare DXpedition.

ZS3/DL8ZBL is reported in
DX News Sheet to be active
from Namibia and will be
there until about July. J52US
is very active as promised,
both on SSB and CW. Y24LN

should now be signing
Y88POL for a year from
Antarctica. DK9FE will sign

DKYFE/OY from May 8th to
27th, operating on CW
between 10 and 15kHz above
the band edges. W2PN was
due to be active from the
Seychelles until April 5th,
paying particular attention to
Top Band. Harry G3MCN
should be in the Cook Islands
(ZK1) when you read this. His
visit lasts until April 20th and
he plans to activate various
islands in the group.

For island chasers, JI6KVR
promises to be active from
Amakusa Island (AS12 for
Islands on the Air) on April
23rd/24th, and from the
Tokara Archipelago (AS49) on
May 21st/22nd. In each case,
check 21250kHz. Further into
the future, look out for the
special callsign TVBWAT from
L'Isle Houat (EU48) from July
1st to 15th. In addition, SH1HK
has been extremely active
from Zanzibar. Prior to 1974,
this would have counted as a
separate country in its own
right. Now of course, in DXCC
terms, Zanzibar counts only
as Tanzania. Incidentally,
despite a short-lived QSY to
15 metres, the Islands on the
Air net continues to take
place on Saturdays from
1300GMT on 14260kHz.
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Prefixes

There are lots of interesting
prefixes to look out for this
year. For instance, FVBNDX
will be active from France in
all major contests, as well as
being used from some
offshore islands. 3A8E and
3A8F will be active from
Monaco during contests, and
stations in the North West
Territories of Canada have
permission to use the CI8
prefix until June 15th. There
will be a special award issued
by VE3XN for contacting
three stationsin the NWT plus
three inthe Asiatic USSR, one
contact with a Ski Trek base
camp stationin either Canada
or the USSR and one contact
each with stations in Moscow
and Ottawa. All this must
occur during the period
February 15th to June 15th.

This award, of course, is
inspired by the joint Cana-
dian/Russian trans-polar Ski
Trek which has attracted
world-wide publicity and
which has relied totally on
amateur radio for its com-
munications. Even navigatio-
nal data has been fed to them
via Oscar 11.

RTTY and packet

There have been several
operations recently paying
special attention to the data
modes, RTTY, Amtor and
packet. The Abu Ail expedi-
tion signed A15AC on RTTY;
there was a special ‘digital
mode’ expedition to the Gala-
pagos Islands; the Andaman
Islands operation (see below)
made a special effort on
RTTY, and so on.

In addition, there are many
rare countries regularly
active on RTTY, Amtor and HF
packet radio, including sta-
tions like SUTER and 5H3Z0
(who also operates a ‘mail-
box’ service). ARRL bulletins
are put out each week on
14090kHz on RTTY, and the
BARTG (British Amateur
Radio Teleprinter Group)
also put out regular news
bulletins on RTTY on 80 and 20
metres, as well as sponsoring
an annual RTTY contest and
several RTTY awards.

If all this is of interest, ook
out for my forthcoming series
of articiles on amateur data
communications. If you are
already active on RTTY, it is
worth looking for DXpedition
operations on this mode. You
could well be in for some
pleasant surprises.

Andaman Islands

DX News Sheet recently
carried an interesting break-
down of the contacts made by
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the VU4GDG operation from
the Andaman Islands last
October. This superb expedi-
tion netted a staggering
31,007 contacts, including 153
on Top Bandand 506 on RTTY.
Arrangements had been
made to mail the QSL cards
from within Europe, the USA
and so on, to avoid problems
which have occurred in the
past with bulk postings from
India.

An apology must be made at
this point. The KH1 operation
which | mentioned last month
was to be from the Baker and
Howland lIsland Group, not
from Canton Island. This
makes no difference for
DXCC purposes, but will
count differently for the
islands on the Air awards.

Contests

The 1988 Helvetia Contest
will take place on April
23rd/24th for 24 hours, star-
ting at 1300GMT on the Satur-
day. This is a mixed-mode
multi-band  contest  with
single-op, multi-op and SWL
categories. Three points are
gained for each contactwitha
Swiss station, and the multi-
plier is the sum of Swiss
cantons (26 in all) worked on
each band. The contest
exchange is RS(T) and serial
number, and Swiss stations
also give a two letter
abbreviation for their canton.
Logs go to HB9AGA, with a
deadline of May 31st. There
will be an award for the
highest scoring entry from
each country.

The Israel Amateur Radio
Club is sponsoring a contest
to celebrate the 40th
anniversary of Israel’s
independence. This will take
place on April 9th, for the full
24 hours, all bands and mixed-
mode. Exchange RS(T) and
serial number; 4X stations
should also send a three
letter code indicating their
zone (there are 18 in all).

Each 4X station may be
worked twice on each band,
once on SSB and once on CW.
5 points are scored for each
contact and every zone
worked (regardless of band)
and every 4X and 4Z prefix
(4X1, 429, etc) per band,
totalled together, counts as a
multiplier. 429, incidentally, is
the Israeli novice prefix and
can be found only on CW and
in the band segments 7000-
7050 and 21100-21150kHz.

There will be certificates
for the highest three scorers
in each continent, the leading
scorer in every country and
for everyone who scores at
least 3,000 points. This is all

quite complicated, as are the
rules for submitting entries. |
can supply a photocopy of the
complete rules on request.

The Polish SP-DX Contest
is a phone event this year, on
April 2nd/3rd (from 1500
Saturday to 2400 Sunday).
Looking into May, there is the
Russian ‘CQ M’ Contest on
May 14th/15th. This isa mixed-
mode all-band event, from
2100 to 2100 and is always a
good opportunity to work
those rare oblasts. It often
brings a clutch of Mongolian
amateurs on to the bands as
well.

US states

| don't know if, like me, you
get confused by the two letter
abbreviations for US states.
Most of them are obvious, but
| have found myself getting
confused by some of them in
the recent ARRL contests.
Just to set the record straight
I have compiled a full list for
your future reference (see
Table 1).

Mentioning, as | have in this
column, DXCC, IOTA, oblasts,

prefixes, states, cantons and
so on makes me think that -
amateur radio has much in
common with hobbies such as
stamp collecting. There are
hundreds of thousands of
amateurs to be worked on the
HF bands and most of us try to
narrow down our activities to
sizeable proportions. This is
thematic collecting, to use
the philatelic analogy. Coun-
try chasing is by far the most
popular theme for HF enthu-
siasts, although there are
many others. | remember one
amateur who specialised in
working maritime mobile sta-
tions (there are still plenty of
these to be found on the
bands) and there are many
such specialisations.

Drop me a line

If you follow a particular
theme that, in your opinion, |
don’'t cover as much as |
should, then drop me a line
and | will try to put matters
right. Remember, though,
that the quality of my output
depends on the quality of the
input | receive!

US STATES
w1 w7
AriZoNa .....cooeeveveveevenerenennens AZ
[Fe -1 2 [ J OOt 1D
Montana.........ccceeeeeveeneennenne MT
Nevada
Oregon
Utah
Washington ..................... WA
w2 WYoming ......cccceverneennennne wY
New Jersey
New YOrK......coeveeeecennnene ws
w3
Delaware...........ceceeeeveevenene
Pennsylvania..
Maryland .........ccoeveriminnns we
District of Colombia......... DC  HNOIS v IL
Indiana.....cccceceeeeveeecceneeneenne IN
w4 Wisconsin .....coeeeeeeeeeeecnennes wi
Alabama....
Florida....... wo
Georgia..... Colorado........ccecevvrninrinnens co
Kentucky .......ooevrnrerennnens [Fo1"- DOUR, 1A
North Carolina.................. NC Kansas....... ... KS
South Carolina.................. SC Minnesota. ... MN
TenNesSee........cocevereranrnnes TN Missouri....... ...MO
Virginia....ceeecnccnnnnnes VA Nebraska.......... ....NE
North Dakota... ...ND
ws South Dakota..................... SD
Arkansas.......cc.oeceeereeverenenns AR
Louisiana.......cceeeeeveecunerunnne LA KL7
[V TETITEATo] o [ MS  Alaska.......enerinnineenenene AK
New Mexico........cccceeueen.en. NM
Oklahoma.......ccccceceereeeennnee OK KH6
TEXAS...erverereererressnssrssesassanans TX  Hawaii...occeevveerveeeneccennens HI
we
California......ccceeevevveeveerennes CA
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Noiseisthe limiting factor in most
communication systems. Itisan
unfortunate fact of life that noise is
alwayspresentin one form or another,
causing interference and making it
difficultto copy weak signals. Although
noise can never be totally eliminated, it
is possible to improve mattersin some
circumstances. Inordertodo thisitis
necessary to knowwherethe noiseis
coming from and how itis being
generated.

68R
——— A —o
100R 100R
O— : 2

Fig 1 A 10dB, 50 ohm attenuator

A

Fig 2a Phase noise of a good VFO

y

THE FINAL FRONTIER

By lan Poole G3YWX

Noise canbe generatedin avariety of
ways. Itcan also comefromalarge
number of sources. Sometimes the noise
will be generated within the receiver
itself. Alternatively, itmay be picked up
bythe aerial. So, by careful design and
sitingofthe aerial, together withawise
choice of receiver, itis possible to keep
the effects of noise toaminimum and
make the station more effective.

The receiver

The performance of the receiveris
obviously very important because it will
affectthe performance of the whole
station. Factors like phase noise and
reciprocal mixingwillbe veryimportant
onany receiver, aswill its dynamic range.
Then, of course, there isits overall noise
figure andin particular its frontend. This
parameter will be of greatinterestto VHF
and UHF operators where the noise
figureisall important.

The noise figure

This parameter is of much greater
interestto VHF and UHF operators than
tothose who spend their time on the HF
bands. This is because the levels of noise
which are pickedup by the antenna are
much higher. This noise comes from
severalsources. Much of itis
atmospheric noise, butthere is also alot
which is man made; this means that there

Noise principally due to
synthesiser phase detector
and signal reference

Noise due
to VCO

/

(b)

Fig 2b Phase noise of a typical synthesized oscillator

islittle pointinimproving the frontend
noise specification of an HF receiver
beyond a certain point. In fact, most HF
receivers have noise figures which
would make most VHF operators hold up
theirhandsinhorror. Yetwhatis the
pointinstriving for better performance if
ityields no results?

Onthehigher frequencies at VHF and
above the pictureisdifferent. The
atmospheric and man-made noise
picked up by an aerial ismuch less, and
the noise generated in the receiver itself
becomesthe dominant factor. This
makes itworthwhile spending some
time, effortand alittle extramoney
ensuringthat the frontend of the
receiverhasagoodnoise figure.

Thiswill obviously mean different
thingstodifferentpeople. Tothe DX
enthusiastitwill involve the use of an
extremely high performance, low noise
mast-head preamplifier. Others will be
satisfied with a less elaborate amplifier
inthe shack.

Whatever the choice of pre-amp, there
are afew pointsto note. The firstis that
the noise figure of the pre-amp will
generally determine the performance of
thewhole receiver,soitisworth looking
around and not just buying the cheapest.

The second pointis thatthe extragain
can sometimes cause overloadingin the
receiverifthere are strong signalsonthe
band.Because of thisitis wise to have
some meansof manually switchingthe
pre-amp out. Ontop of thisthereis
certainly no pointin having more than
one pre-amp.Modernreceivers are
generally very sensitive and unless there
is something very wrong with it, there
should not be any need fortoo much
extragain. The mainreason for adding a
pre-ampistoimprove the noise figure of
thereceiverso that weak stationsinthe
noise can be copied. Obviously, the extra
gainwillmake the strong signals sound
stronger, butthisis notthe reason for
usingthe pre-amp. If thereistoomuch
extragaininthefrontenditwill overload
the inputof thereceiver and actually
make the weaker signals more difficultto

copy.

Strong signals
Itdoes not always take an excess of
pre-amps to overload areceiver. Many
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HF receivers, forexample, come to grief
ond0metreswhenthey are trying to pick
outweak amateur signals between the
exceedingly strong broadcast stations.
Often, these broadcast stationscan
overload thereceiverfrontend and to
overcome this an attenuator can be put
into the aerial feeder. Thisserves to
reduce the level of the broadcast
stationstoapointwheretheydonot
overload the input. Hopefully, the
amountof attenuation required does not
reduce the weak signals to below the
noise level.

Itis quite easy to constructasimple
attenuator. Adesign forasingle 10dB
padisshownin Figure 1. If necessary two
ormore stages could be used or,
alternatively, itcould be made
switchable.

When building attenuators, the
resistors tobe used shouldbe non-
inductive. Wire-woundresistors are
obviously non-starters; however, most of
thesmall one quarteror one third watt
CR25typeswill be suitable for low power
HF applications.

Careshould alsobe takenin
determining the layout, particularly if the
attenuatoristo be switched. If not, the
signal will tend to radiate across the
attenuator and the signal levels will not
be as expected. Inspite of this, itshould
be possible to obtain quite satisfactory
results in most cases.

Phase noise

Thereisalotoftalkthese days about
phase noise. Itis often mentioned in
connection with synthesizers, where itis
one of the major drawbacks. As aresult,
many people do notuse equipment with
synthesizers and preferto useolderrigs
with the more conventional VFOs.

Inspite oftheimportance of phase
noise,itisveryseldom,if ever,
mentioned in the glossy advertising
literature. Even if itwere, it may appear at
firstsightto be unimportant. This may be
soonabandwherethere are few strong
signals. However,when weak signals are
being soughtin the vicinity of several
strongonesitis ofvitalimportance.

What is phase noise?

Itisfoundthatanyoscillator willhave a
slightamount of frequency or phase
modulation on the carrier. This is caused
by noise within the oscillator circuit
itself. Obviously, this modulation has
sidebands which stretch outeither side
ofthecarrier.

With low frequency VFOs having very
high Q tuned circuits, such asthose used
inmany earlyrigs, the phase noise
performanceis extremely good.
Unfortunately, with the VCOs (voltage
controlled oscillators) which often
operate at much higher frequencies and
have lower Qs, the phase noise becomes

muchworse anditisadistinctprobiem.
Thisphase noise causes problemsbya
process which is known asreciprocal
mixing. Looking at Figure 2,itcan be
seenthatinanormal superhetthelocal
oscillator would mix with anincoming
signalto give asignalinthe IF
bandwidth. However, itis possible for an
off-channel signal to mix with the phase
noise to give an in-band signal. This may
notcause aproblemifthereceiverisona
band where there are few strong signals.
Unfortunately, itdoes cause aproblem if
aweaksignalisbeingsoughtinaband
filled with strong ones. Forexample,ona
band like 7MHz reciprocal mixing will
often mask outthe weaker stations.
Thereare also problems onbandslike 2
metreswhere stronglocal stations can
cause havoc up and down the band. In
some casesitmaybe the transmitted
signal itself at fault, butin other casesit
mightbethereceiver.

There are several hundred
electrical storms
occurring at any time,
causing a lot of
atmospheric noise

Noise from the ether

If on the bands above 30MHz the main
source of noise iswithinthereceiver
itself, thisis certainly notsoonthe HF
bands, and especially bands such as 160
and 80 metres. Here, noise picked up by
the antennafromawhole hostof sources
easily dominates any receiver noise.
Unfortunately, itis not always easy to
improve matters. Evenso, itis sometimes
possible to take some steps to make a
fewreductionsoratleastdiscoverwhat
the causeis. ’

Naturally generated noise

There are two main types of naturally
occurring noise. Thefirstis atmospheric
noise. Thisis caused mainly by electrical
stormsoccurring all over the world. As
there are several hundred stormsin
progressatanytime and each discharge
radiates avery large amountofenergy,
the resultantnoise can be very high,
particularly onthe tower frequencies.

The other main source of naturally
generated noiseis called cosmicor
galacticnoise. Thiscomesfroma
multitude of sources outside the
atmosphere. The sun and stars ali
produce large amounts of RF energy
which isradiated across space, and some
ofitreachesthe earth. Onthe lower
frequencies much of itis absorbed by the
ionosphere, butasthe frequenciesrise it
manages to penetrateit. Itis found that
atfrequencies ofabout 10MHzorsoitis

the dominant type of naturally occurring
noise.

Man-made interference

Apartfromnoise which isgenerated
naturally, there is alot of man-made
noise aswell. Itcomesfromthe whole
spectrum of electrical and electronic
apparatus. There are the obvious
examples like electrical motors. Itcanbe
very annoyingwhen the nextdoor
neighbour starts up with his electricdrill
and completely wipes outthe entire HF
spectrum. Itis also quite common to pick
up passing cars, but fortunately this
interference does notlasttoolong
unlesssomeoneis justrevving theircar
up for fun!

Another electrical item which can
cause interference is, surprisingly, the
fluorescentlight. Owingtothewayin
which itoperates, RF energyis
generated and itcan be detected right
up into the microwave bands.

Itisnotonlyelectrical apparatus which
can cause problems. Many pieces of
electronic equipmentcan create
interference as well. Take, for example, a
standard television set. Thisis a
notorious generator of interference on
the HF bands, and in particular Top Band
and eighty metres.

When anearby televisionsetison,
nasty rasping noises fill the band and
make itdifficultto copy anything through
it. The problem arisesin the scanning
circuitry, which has to scan the 625 lines
25times asecond. Fromsimple
mathematics this gives a fundamental
frequency of 15.6kHz.

Thewaveform which is producedisa
nice sharp sawtooth richinharmonics.
To make matters worse, aconsiderable
amount of powerisrequiredinthisarea,
anditisalso not particularly well
screened.

All of this means that significantlevels
of harmonics are radiated, even atthe
higher harmonics. Infact, they canbe
very strong on Top Band and eighty, and
audible on fifteen metres and possibly
higher.

Another source of interference can be
generated by home computers. Notonly
dothey have aclock oscillatorrunning
all the time they are on,buteverytime &
logic gate switches it produces a pulse of
energy. Asthe edge onthe waveformis
very sharp, itwill also be full of
harmonics. Unfortunately, mosthome
computers are notvery well screened,
andthisimeansthatsignificantlevels of
energy can beradiated. This will often
appear as anoisy hash which canbe
quite audible onanearbyreceiver.In
fact, the same problemoccursona
smaller scale with many pocket
calculators. Itis often quite easy to hear
acalculatoronatransistor portableifitis
close by.
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NOISE

Reducing interference

Althoughitis notreally possible to
reduce the amount of naturally occurring
noise, exceptby erecting adirectional
aerial, there are some steps whichcanbe
taken to reduce the amount of man-made
noise whichis picked up. One possible
solution is to move out into the country
away from all the sources of noise.
Althoughthe noise levels will be
significantly less, itis notaviable
proposition for most of us and
improvements have to be madeon a
more modest scale.

As neighbours do not usually take
kindly to requests for them to stop using
their electric drill or to turn off their
televisions, steps have to be taken notto
reduce the interference at source, but to
minimise the effects. Thefirststep is
obviously to place the aerial as far away
from any interference source as
possible. Thisusually means thatitis
best to putitatthe bottom of the garden
or atleastadistance away from the
house. By doing this the aerial should
pick up lessof theinterference.

Itis also not advisable to use aerials
like long-wires orwindoms. Thisis
because they will startto pick up signals

assoon as the wire leaves the tuning
unit. This will normally be in the shack
and, asthisis likely to be in the house or

Asneighboursdo not
usually take kindly to
requests forthemtoturn
off the TV, steps will have
tobetakentominimisethe
effects of interference

atleastnearasource of mains, itismore
likely to pick up interference than an
aerial like adipole.

Baluns can aiso be very useful. Usually,
they are thought of as being an addition
to an aerial which giveslittieorno
improvement. Thisis notso. Itis found
thatif abalunis notusedthesignals can
be picked up on the outer shield of the
co-ax and transmitteddowntothe
receiver. This means that the screening
effect of the co-ax will be greatly
reduced and the station will be much
more susceptible tounwanted noise or

interference as itentersthe shackor
house.

Itis also interesting to note that all of
these ideas mayhelpinreducing TVIifit
isaproblem. Thisis becauseitisoften
possible to cure itsimply by removing
the point of radiation away fromthe
television which is suffering.

Some ofthe other forms of
interference can be reduced by making
sure thatnoise generators are notused
inthe shack. Forexample,ifa
fluorescentlightis found to cause
problemsitcould be replaced by an
ordinary light buib or filament strip lamp.
It might also be wise to turn off the home
computerifitisnotbeing used. Infact,if
anything is found to cause problems it
should be turned off when notin use.

Conclusion

Noiseisagreatbarrier,and thereare
limits to the amount by which itcan be
reduced. Inspite of this, there are
usually many improvements whichcan
be made in the average station. Thisis
obviously very worthwhile, as it makes
copy much easier on weaksignals, and it
will often open up acompletely new field
of DX which was notaudible before.
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ANGUS McKENZIE

Vertical multiband antenna

Judging by the amount of discussion
about Butternut antennas on various HF
bands, the HF6V might be thought of as a
‘new discovery’, although this antenna
has actually been around throughout this
decade.

For some reason, it did not catch onin
Europe until very recently and just a few
enthusiasts who had heard about the
antenna had them sent over from the US.
A small quantity had also been imported
by a dealer, but they were not marketed
properly. This was possibly because the
basic US price was quite low and the
retail price in the UK had to be so much
higher because of importation costs and
profit margins.

Let's have a look at what the antenna
does and the qualities that have helped it
to become one of the most extraordinary
HF antennas available.

The review sample included the HF6V
with the TBR-160SHF2/6V 160m band
extension and STR11 radial kit. The basic
antennacovers 10, 15,20, 30, 40 and 80m. It

APRIL 1988

is just under 9 metres tall if you also
include the additional 160m coil and
capacitor kit, which give it seven band
coverage.

It adjusted carefully, the SWR should
be better than 2:1 at resonance on each
of the bands mentioned. An additional kit
is available, type A18-24, which covers
the new 18 and 24MHz bands, but this is
not legal in the UK as horizontal
polarisation is stipulated here.

One of the mostimportant points about
this extraordinary antenna is that it is
intended to be driven from a 50 ohm
unbalanced coaxial feed line. In most
circumstances, it can be driven directly
from a rig without the addition of an ATU.
Itcanbere-packedinits small cardboard
transport container and the antenna can
be dismantled sufficiently to be eligible
for posting virtually anywhere in the
world.

This, in fact, means that you can either
purchase it from a dealer in the UK
strictly speaking or you can getsomeone

to buy one for you in the US and send it
over by ordinary parcel post, thus
keeping down the costs of importation.
The US uses air freight in the same way
that we tend to use ordinary posts |
should, however, warn you that impor-
ting items via air freight into the UK is a
very expensive business because of the
costs of customs clearance, handling
and other importation charges, including
delivery to your door.

You will find that if you do import air
freight, you run the risk of paying more
for the equipment than you would if you
boughtitin the UK. The retail costin the
States for the HF6V has been noted to be
as low as $120. The same item in the UK
costs £159, including VAT. it would make
sense for some enterprising manu-
facturer in the UK to do a royalty deal
with Butternut and actually produce
them over here to cut costs.

A normal trapped vertical only radiates
from the bottom up to the trap relevant to
the bandin use; only the lowest intended
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band radiates from the entire antenna. If
you have a trapped vertical antenna
mounted on the ground, such as the
Hokushin reviewed last month, then on
10m you may well find that it is very poor
for working mobiles on ground wave,
because houses and trees get in the way.
With the Butternut HF6V, virtually the
entire antenna is used on all bands
(except for 15m) by using a clever
arrangement of coils, bypass capacitors
and resonant stubs.

The antenna is supplied with an
electrical quarter wave length of 75 ohm
feeder in order to improve the SWR on
the 14MHz band. This transforms an
impedance of 100 ohms at 14MHz at the
base of the mast to 50 ohms at the other
end of the 75 ohm co-ax, where it should
be connected to normal 50 ohm co-ax.On

18

WHz

other bands, this iength of co-ax, which is
part of the feed circuit, has much less
effect.

If you have the 80 to 10m version,
excluding the 160m extension, the co-ax
line feed goes straight on to the bottom
of the 80m coil assembly. The screen is
connected to the radial system and earth
post, if fitted.

A special choke should be put in
between the coaxial inner feed and the
braid to give a dc path from the base of
the antenna down to the radial system,
etc. The actual value of this choke plays a
minor part in the matching at low
frequencies. |f you add the 160m exten-
sion, which is placed below the 80m
section, then the feed is connected to
the bottom of the 160m coil assembly and
the earthing choke is omitted.
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Strictly speaking, the entire antenna
radiates on all bands, although this is not
quite true for 15m, and is thus much more
efficient than any other commercial
multiband vertical | know of. The only
exception is the Hy-gain tower system,
which used to be available many years
ago at a very high price. The Butternutis
easily portable and does not take too
long to assemble once you are well
acquainted with all its bits and pieces.

Specification notes

The shipping weight of the HF6V is just
12ibs (5.4kg), which is astonishingly light.
Excluding the 160m extension, the
height is 7.8m and the SWR at resonance
is actually claimed to be 1.5:1 or better,
although | did not achieve this. The
power rating is 2kW PEP or 1kW CW on 80,
40, 20, 15 and 10m, with a reduced rating
on 30m of 500W PEP and 300W CW. The
antenna is rated at 1kW PEP and 500W
CW on 160m, which should certainly be
more than enough in the UK!

The wind loading is specified to be 1.5
sq ft (0.15 sq m). The antenna is designed
to withstand winds of up to 80mph
(125kph) without guying.

Description of the anfenna

Photographs of this antenna show it to
be quite complicated, and its actual
design is very clever indeed. Starting
from its base, and with the 160m
extension fitted, you will see the long
vertical coil. This can be adjusted to tune
for resonance anywhere between 1.8and
2MHz by simply pulling the coil in and
out, compressing and expanding it, and
then screwing it into position.

ifyou pull out an inductance, retaining,
of course, the same number of turns, you
decrease the total value of inductance; if
you push it in so that the turns are closer
to one another, you increase the L value.
The greater the L value in series with the
remainder of the antenna above it, the
lower the resonant frequency will be on
the band being adjusted.

Just considering 160m, there is much
more to it than you might think, for the 80
and 40m coils are also adding inductance
vertically; thus the total antenna,
although only just less than 9m high, acts
like a quarter wave vertical on 160m.

Effectively in parallel with the 160m
coil are two high voltage ceramic
capacitors feeding a bypass bar to the
top of the 160m coil. This actually makesa
parallel tuned circuit, although at first |
wondered what on earth this was doing,
since we certainly do not want a parallel
tuned circuit in series with the RF at one
of the antenna’s resonant frequencies!
The two capacitors are described in the
instruction book as being bypass capaci-
tors, which allow RF at higher frequen-
cies than 160m to jump across the 160m
coil.

The situation with the 80m coil is
identical, other than the fact that the
actual construction and positioning are
different. The 80m coil passes both 80
and 160m, forming part of the antenna's
inductive loading, but once again, the
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paralle! bypass capacitors are there to
pass the higher frequency bands.

The 40m coil also has a bypass
capacitor, and the 30m band is catered
for in the same coil section. By adjusting
each of the very thick coils inand outina
trombone fashion, the resonant point for
minimum SWR on each band can be set
up very accurately. In many cases, it will
be necessary to readjust coils after the
first attempt; a remarkably small adjust-
ment of afew millimetres can give quitea
frequency shift on 80 and 160m. Great
care must be taken and a lot of patience
shown in order to detect the resonance
point, which can otherwise be missed.

On 30m, the antenna is too long for a
normal Ya wave, but this is corrected by
the effect of capacitors in the circuit.
Thus the antenna gives a good match at
10.1MHz. On 20m, the antenna becomes
% wave, which is why it needs the
transmission line transformerin the form
ofthe 75 ohm co-ax previously explained.
On 15m, the antenna has to be effectively
shortened and, rather than using any
form of resonant parallel tuned trap,
Butternut have done something much
more clever: they have built in a Ya wave
resonant trap, by simply having a parallel
length of wire open-ended at the bottom
and shorted at its top to the main vertical
rod. The effect of this is to isolate the
entire top of the antenna from the bottom
vertical section just on 15m, leaving a
fairly normal Ya wave for the band below
it.

On 10m, the antenna is % wave and the
point of minimum SWR is adjusted by
telescoping the top section in and out of
the one below it. The 15m stub is tuned by
simply altering the length of the vertical
wire held off from the vertical pole by
stand-off insulators. The position of
connections to the 30/40m coil assembly
also adjusts the resonant point on 20m.
The SWR curve on all the HF bands
becomes surprisingly wide, because of
the very unusual combination of design
features.

Radials and earthing

The HF6V is designed to be used on the
ground, just above the ground or at roof
(or top of mast) height. When the antenna
is ground mounted, the quality of the soil
can be quite important (the soggier the
better!). All the experts say that a really
enormous earth mat extending for at
least Ya wave in all directions below the
antenna is required when the antenna is
to be used on an LF band.

In practice, this requirement is only for
gilding the lily when the lowest possible
angle of radiation is required, combined
with maximum rejection of higher angle
radiation.

This is for DX operating, of course, but
a very high percentage - certainly the
majority — of LF band enthusiasts use the
bands for fairly local nattering, in
general around the UK and Europe.

A good earth ground planing effect
near the antenna is important for
improving the radiation efficiency,
however, and so it should pay dividends
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to put in as many radials as possible just
underneath the soil for a few metres,
preferably in all directions.

A good way round the problem is to put
chicken wire under the turf for two or
three metres in all directions, being
careful to bond the different sections of
wire together electrically, and of course
also to the earthed braid at the bottom of
the aerial. An earthing post going down
2m or so into the ground underneath the
antenna will serve as a dc earthing
connection, but is not really effective at
all as an RF earth, despite many claims to
the contrary by manufacturers of ‘magic’
earth rods!

Even if the conductivity of the soil is
poor, the actual area of chicken wire
earth plane gives a considerable capac-
ity to the real ground, and thus gives a
very respectable RF earth, which can
actually be better than just a few Yawave
radials of thin wire. If you are lucky
enough to have a stream going through
your garden, or you live near the sea and
have a water table only a few feet below
your soil, then you will be well away with
the vertical. Particularly so if you have an
earth mat, as you will be able to work
much DX on the LF bands with the
Butternut, to the envy of many listeners!
It is also true to say, in the old BBC
gardener's language, ‘The answer is in
the soil!’

If you mount the antenna some
distance above the earth, you will need
to use resonant radials, and you will find
the Butternut resonant radial kit very
useful here. It includes four 300 ohm
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ribbon radials, in which both sides of the
ribbon are fed at the antenna end but
each length of ribbon has cuts in one
side only to allow it to be Y wave, or a
multiple of this, on several bands.

The radial kit also contains around
205ft of 18 gauge copper-clad steel wire
for preparing four 30m radials and one
80m radial, with some wire to spare. Five
insulators are supplied in the kit for 30
and 80m radials, in addition to the ribbon
radials which work on 10, 15, 20 and 40m.
These radials are intended to be spread
out reasonably evenly, either hori-
zontally or sloping down when the
antenna is used above ground, and the
ends of the radials should not be earthed
to the ground - hence the insulators.

No guys needed

Unless we are going to get regular
winds like those experienced in the
South East in October 1987, and in
Northern Ireland and the North in
February 1988, you will not need any guys
for this antenna. Butternut do not
recommend them, and only advocate
them if you wish to transmit in a
hurricane zone in which winds peak
more than 80mph. Under no circum-
stances should guys be fixed higher than
about 4m up from the base, and any guys
should be decoupled several timesalong
their length if metal, so it would be better
to keep to nylon or pilastic if you
absolutely must have them.

The antenna is remarkably strong, and
yet quite whippy, particularly near the
top. The massive coils, combined with
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the very high quality capacitors, allow
component losses to be at a minimum,
and itisin this area that the antennaalso
scores over trapped verticals.

Subjective trials

Many fun hours were spent putting the
antenna together and tuning it, and |
would like to express my thanks to Phil
G3BSN, Terry GOGTO and Robert
G4XDD, all of whom helped with the
project. The antenna was tuned to
resonate at 1.96, 3.74, 7.05 and 10.1MHz,
with the higher bands set for optimum
near the centre of each band.

It took a degree of patience to get
everything right, and all the tests were
done with the antenna mounted on a
metallic copper-coated steel ground
post, which was sunk about 2 metres into
the ground. The Butternut radial kit was
used, with the 300 ohm feeders laid out
over the grass, and with the 10MHz
radials and asingle 3.7MHz radial laid out
across the lawn. | used the instailation
throughout November and December
1987, and was able to make comparisons
with my normal large LF trapped dipole,
30m dipole and TH6 HF beam.

On 160m, optimum SWR was com-
pletely acceptable, but the bandwidth of
the antenna was extremely narrow.
However, the antenna was usable down
to 1.9MHz, if an aerial tuning unit was put
intothe system. In the late evenings | was
amazed to find that | could cover the UK
on SSB and, whilst my signals were fairly
weak, they were usually readable evenin
GM with stations up to 500 miles away.
The signals were judged to be around
15dB down on those from the trapped
half-wave dipole, the latter being a
particularly good antenna for inter-G
working.

The performance surpassed what |
would have expected from a vertical of
its height, especially bearing in mind that
there were no 160m radials. It would most
certainly allow many amateurs to try
1.9MHz who had previously considered
the band impossible because of
restricted space for horizontal long
wires.

On 80m, | was primarily interested in
the antenna’s use for inter-G working on
various morning and afternoon nets, and
in working into Europe in the evenings.
Time after time | switched the Butternut
over to the dipole and back, switching in
the IC2KL linear with the Butternut
whilst running the dipole barefoot, with
an lcom 751 as the main rig. |

The general reaction was that the two
installations were similar, so the differ-
ence was around 7.5dB; the Icom’'s
maximum PEP has been set well below
100W so that it is cleaner. 7.5dB lower
gain on the Butternut is very much an
average, differences in the range of 0 to
10dB being noted at various times. Even
with 100W barefoot into the HF6V, my
signals were easily adequate for me to
hold my own on various morning nets on
80m, but it was in the evenings that |
needed more power.

Try as | might, | did not notice very
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much improvement in the reception of
real DX on the Butternut as compared
with my dipole, and | offer two explana-
tions for this. My soil is diabolical
(impervious clay down to at least 12ft),
and | did not use an earth mat, so the
antenna was not favouring low angle
radiation. | have had many reports from
stations using the Butternut with infin-
itely better earths and radial systems
than | have, and they have all claimed
significant improvements in DX recep-
tion and transmission when compared
with asimple dipole at the same location.

What was very noticeable, however,
was the very narrow frequency range
that the antenna gives on 80m with an
acceptable SWR, 30kHz being typical
with the 160m extension kitinstalled. The
instructions claim that the available
bandwidth is quite a lot greater if the
160m extension kit is omitted.

Returning to the subjective tests,
dozens of amateurs on 80m reported that
my signals were much stronger than they
would have expected from an average
vertical. | suspect that in my case | might
well have been enhancing the high angle
of radiation, as well as limiting the low
angle, by not installing an earth mat; if
you only want to use 80m for inter-G
working, you may well save a lot of time
and bother by making yourself a simple
short-tuned radial specially for 80m,
using a home-made inductance in series
with a shortened radial. You would be
better to do this than not have one at all,
because you might have a matching
problem in the absence of any radial for
80m.

| was fascinated to find that on 40m the
antenna more or less equalled the half-
wave dipole, and comparative reports
could be an S point up or down. | thought
that | did detect a slightimprovement on
DX reception on the vertical. On 30m, it
was very definitely superior for working
across the pond and, incidentally, the
match was absolutely superb. On 20, 15
and 10m, the antenna was decidedly
better than | would have expected, and
far outshone the performance that | had
been used to many years ago from a Hy-
Gain 18AVT trapped vertical.

| can well remember the Butternut
coping with my sked with WOQM in
Boulder, Colorado, even better than did
the Hokushin, even though the condit-
ions at the time the Butternut was used
were slightly inferior. What | did find
fascinating was that the vertical brought
in far more stations at any one time than
did my TH6 beam, and so it is clearly an
advantage to have a good vertical
antenna around, which you can switch to
when you are checking a band for DX
activity.

| had a lot of fun working on HF,
running just 100W PEP, and in particular |
was very impressed with the perform-
ance on 21MHz when the band was open.
During the testing period, 28MHz was
never properly open, but | did have some
excellent contacts on ground wave with
mobiles, most of these QSOs being on
FM. Although the antenna was at ground
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level, results were only slightly down on
what | used to achieve with a % at 30ft
above ground before the October
disaster.

Comparison with TH6 beam

Over a period of an hour or two, we
carried out many checks on nearby and
DX stations on 14 and 21MHz. Whereas
the Butternut was at ground level, the
TH6 was at approximately 40ft above
ground and has three elements active on
14 and 21MHz, whereas four of the
elements are functional on 28MHz. The
beam is compietely in the clear in all
directions, aithough there are a few
trees in the vicinity. The Butternut
averaged 12dB down on 14MHz and 10dB
down on 21MHz as compared with the
TH6, but quite frequently there were
interesting deviations from this.

The Butternut was never better than
the TH6, but occasionally there was only
an S point or so in it. If you bear in mind
thatldid not have aproper earth mat, this
comparison is saying quite a lot for the
remarkable efficiency of the Butternut,
and comparisons with a beam at last
year's HF convention at Oxford proved
fascinating, for the Butternut actually
equalled the beam on occasions.

| did notice that after very wet weather,
when our garden is a sea of mud, the
Butternut's performance improves signi-
ficantly. However, | am not advocating
that you should have available a bevy of
watering cans!

A crazy idea!

When my TH6 beam was unusable for
many weeks after the storm, | had an odd
idea, and | would be fascinated to know if
anyone else has actually attempted what
| would like to do myself. It would be
enormous fun to put tow Butternuts back
to back horizontally, balun fed in such a
way that each HF6V would see the other
as a counterpoise. It would be the
equivalent of having an amazing multi-
band dipole. If one could getthe monster
at, say, 20m above ground level, just how
good would it actually be on the LF
bands, and would its properties be
worthwhile?

Anyone who installed such an odd
creation would of course have the kudos
of being able to say on 160m ‘QRX, I'm
just turning the beam!" This whole idea
could be promoted by Butternut and
their agents as an excellent means of
selling more Butternuts.

Bandwidth/SWR plots

After the aerial had been adjusted,
Phil, Terry, Fiona and | managed to
obtain some very interesting plots of the
return loss curves of the HF6V on various
bands. Plots 1, 2, 3 and 4 show the return
loss curves taken for the 1.8, 3.5, 10.1 and
28MHz bands. The minimum point on
each plot corresponds with the resonant
point, and this was checked with my
Kenwood TS940S with Bird thruline
wattmeter and a field strength meter
used fairly close to the Butternut to avoid
interactions with irrelevant objects.
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The depth of the null corresponds to
the return loss - the deeper the null the
better, and a null of 20dB, for example,
would correspond to Yoo of the power
being returned - roughly 1.2:1 VSWR. 2:1
SWR corresponds to a return loss of just
over 9dB.

Note that, on 160m, the nuil which is
just below 1.960MHz is exceptionally
steep. You can see that you only have to
QSY +7kHz or so to be at 2:1. The
situation on 80m is that, while the
bandwidth is better, the SWR is not so
good. On 40m (not shown) the SWR was
very satisfactory and the whole band was
within 2:1. Note the phenomenal null at
10.1MHz. The performance on 14MHz
was very satisfactory, but on 21MHz we
were unable to do better than around
1.6:1, although the bandwidth was wide.
The 28MHz performance can also be
seen to be very acceptable.

At various times | checked the SWR on
the LF bands, especially when the
garden was rather soggy, as it was all too
frequently this winter. The SWR did
improve when the ground was wettest
and | got down to around 1.3:1 on one
occasion on 80m, although | had to
persuade my three dogs to leave the
radials alone long enough for me to take
a measurement!

High impedance

The fifth plot is quite an interesting
one, for it shows an extremely high
impedance across the 160m coil assem-
bly at its paraliel resonant frequency of
about2.17MHz. An approximate estimate
of the impedance at this point would be
around 20,000 ohms, showing that the
entire antenna would be nearly open
circuit here. Plots taken across the 80
and 40/30m coils showed similar dips,
previously referred to.

The plots were taken by feeding an
accurate 50 ohm source to one end of the
relevant coil, whiist the other end of the
coil was loaded into an accurate 50 ohms,
the source/load being interconnected
with the Marconi spectrum analyser. The
entire exercise was necessary because
my aged grid dip oscillator was com-
pletely and utterly on the blink, so for the
time being | am without one.

The results enabled me to understand
what was actually going on in the
antenna for, as good as the instructions
are, they do not go into sufficient
technical detail. | well remember that on
first looking at the antenna after assem-
bly, | was puzzled by three paraltel tuned
circuits apparently in series with one
another!

The way in which Butternut use the
inductive reactance of a tuned circuit to
lower the resonant frequency of the
antenna, whilst using the capacitance to
bypass frequencies around the induct-
ance when the frequency is well above
resonance, is of particular interest, for
we normally use a circuit at or near
resonance rather than well away from it.

On this band the antenna only radiates
up to the base of the trap, which consists
of a top-fed wire stub coming down in
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parallel with the main antenna; the stub
being open ended at the bottom. You can
adjust the length of the stub and its top
feed point, and we experimented with
varying both of these. We could most
definitely alter the frequency of the point
of minimum SWR, but we were unable to
improve this below 1.6:1, although other
HF6V owners have achieved far better
results. For the time being this has to
remain amystery, butitis probably dueto
my poor soil.

Incidentally, the assembly and tuning
instructions are extremely good, and
blind members of the Radio Amateur
Invalid and Blind Club will be interested
to know that the entire instructions are
available read onto cassette for any
member.

Conclusions

If you have been put off verticals in the
past, either because of a bad personal
experience or as a result of someone
else’s experiences - or even perhaps,
prejudice - then think again, for the
Butternut HF6V has most certainly
proved to me to be an extremely
worthwhile antenna.

| have been surprised at the prejudice
against trapped antennas for LF bands,
but | have always found them to behave
asone would predict, just 2dB or so down
on a pure dipole in exactly the same
location, provided the traps are very
good ones. It is just the same with the
Butternut, for you are actually getting
nearly a 9 metre vertical antenna, which
is designed to be resonant and 50 ohm
matched on seven bands (if you include
160m).

Differences between efficient verti-
cals and horizontal dipoles could form an
excellentlong article in its own right, but
since | am not an expert in this field, |
would not wish to write it.

The reason for my enthusiasm about
the Butternut was that many of my
friends in the RAIBC were desperate for
a good vertical antenna which would not
take up too much space, yet would give
better results than a heap of wire in their
attic.

Not only have | been surprised by the
HF6V's performance, but | have also
realised how much | have missed on HF
in the past by not having a good
omnidirectional ‘search antenna’. If it is
to be your only antenna, and you are
going to take plenty of time installing it
together with an earth mat, | am sure you
will not be disappointed. You will have to
have a lot of patience when you set it up,
and Butternuts should do quite well for
the sales of chicken wire!

If you are prepared to accept the fact
that you will have to use an ATU on 160
and 80m if you want to transmit outside
the area of resonance, you should find
the results acceptable over amuch wider
bandwidth.

| am afraid, though, that you will not be
able to use it satisfactorily at both around
3.75MHz for resonance and down at the
bottom of the CW section with really
good results. This would only be possible

if you are prepared to readjust the 80m
coil in and out.

Some amateurs have installed two or
even three Butternuts in the form of an

equilateral triangle, using various
matching and phasing networks, thus
obtaining directional arrays at LF. These
are quite successful if great careis taken
in the matching, and | understand that
the facility of notching out an unwanted
signal or direction is just as important as
obtaining additional gain in the wanted
direction. You will need a very large
garden for such an array, though.

The very fact that the Butternut is so
easy to send through the post, etc, is a
great advantage, too,and youwillfind it a
useful antenna for portable use. Many
DXpeditions have used it, including the
well known Peter 1st Island one, with
excellent results. It is an ideal antenna
for a disabled person, for it can be used
successfully without an antenna tuning
unit if correctly installed in the first
place. With more time available than we
had, it should be possible to obtain the
very best SWRs.

This antenna is most definitely a good
answer to the amateur who is always
grumbling that he cannot get on to HF
because he isnot allowed abeam for one
reason or another, and does not have a
long enough garden for even a trapped
dipole. However, the Hokushin antenna
reviewed last month is more adaptable
for the most difficult locations, if you
have no garden at all and very severe
planning problems.

The cost of the basic antenna is
typically around £160 including VAT, the
160m add-on kit is around £54, the radial
kit averages £33 and a roof mounting
adaptor around £15 - prices varying from
one source to another.

I would like to thank the importers,
HRS Electronics Ltd, very much for
providing the review sample and many
amateurs for providing me with a great
deal of technical information. This is a
really fascinating HF antenna which
seems to have taken the UK by storm.
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EME MODEL 2

1296 MHz interdigital filter

Almost all enthusiastic users of
1296MHz employ a masthead pre-amp in
orderto offset the considerable losses of
average co-ax down leads. It is not
unusual for the effective system noise
figure to be as poor as 8dB or so without
the masthead pre-amp, but as good as
1dB with it. Unfortunately, most pre-
amps have a very wide bandwidth,
100MHz or so at 1296MHz, and much
noise can be added from the pre-amp at
1240MHz, a frequency which becomes
the image if you use a 28MHz IF in a
1296MHz transverter.

More convenient

For many operators, a 28MHz IF is far
more convenient than 144MHz. It allows
the average system RF input intercept
point to be very much better and
dependent only in effect on the perform-
ance of the transverter itself.

However, a broadband pre-amp can
make just as much noise at 1240MHz as it
adds at 1296MHz, and transverters such
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as the SSB Products LT23 have an image
response near 0dB in the 28MHz IF
version. This not only adds 3dB noise to
all received signals, but any radar or
amateur TV around the image frequency
breaks through just as badly when you
are tuned to 1296MHz/28MHz as it would
if the interference was on the wanted
channel.

It is vital to add enough selectivity to
the front end to reject the image area,
and EME offer three different models of
interdigital filters which can solve the
problem completely. | chose to purchase
the intermediate model which seemed to
offer the best specification in terms of
bandwidth versus through loss and
overall cost. As originally supplied, the
bandwidth was rather wider than spe-
cification and the loss quite a lot greater
at 2.5dB, the passband being centred at
around 1290MHz with the tuning rather
asymmetrical.

Three tuning screws are provided for
precise alignment purposes. It is wise to

T
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interdigital response plot
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do the adjustment with a tracking
spectrum analyser, although you should
be abie to set it up moderately well by
adjusting for maximum gain. Careful
adjustment using a Marconi 2383 4.2GHz
analyser resulted in the frequency
response shown in the accompanying
plot.

The through loss was reduced to just
over 1dB at 1296MHz and the bandwidth
was even narrower than specified. Note
the very rapid attenuation outside the
band, which completely removes any
image problems.

The fiiter is supplied with N type
sockets, and costs £56. The type 1 filter
costs about the same, has a much wider
bandwidth of 28MHz and a claimed
insertion loss of 0.5dB. The Mk Il has a
specified bandwidth of 15MHz for 3dB
down with an insertion loss of 1dB.

An even tighter filter, type 3, is
available having five poles and costing
£66 with 9.5MHz bandwidth. However, it
has an insertion loss of 2.2dB, which may
not be acceptable.

EME also do two models of 2320MHz
tunable filters. Both EME and SSB
Products are available from Piper Com-
munications, 4 Severn Road, Chilton,
Didcot, Oxon OX11 OPW. There,’ Dave
Aram G8DVK will be found to be most
helpful.

Some of the advertising literature for
these German products has not been
translated into English. Fortunately,
however, Piper's main catalogue gives
most helpful details in English, but | did
not have it to hand at the time. Have you
ever tried looking up incredibly long
German words in a small dictionary!

Fiona had problems with strange
translations of ‘insertion’ seeming to be
‘throughway steam pressure’. She ailso
muddled up ‘ripple’ with ‘budgerigars’.
The time has really come for us to get a
better dictionary.

Finally, whilst recommending the EME
filters very highly, | would aiso like to
make the point most strongly that 28MHz
IF versions of the LT23 are a far better
bet. The importers have said that they
don’t stock them, but get them to order.
As there is relatively little demand,
several friends have told me that they
have had to accept the 144MHz version
because of the long delivery of the
28MHz IF. | strongly advise you to persist
in ordering the 28MHz version, so that
you can use the transverter directly with
a good HF rig to benefit from all its
obvious advantages.

Dave Aram has promised to stock the
28MHz IF LT23, and | trust that it will
become at least as popular as the
144MHz version. The LT23 far outclasses
any other 23cm transverter that | have
checked and is easily the best way to get
going on the band.

For enthusiasts of SSB Products’
equipment, news has just come to hand
that a 25W complete transverter, the
LT70, will be released shortly; | hope to
be reviewing this soon. This will fulfil an
urgent need that exists for a first class
70cm transverter.
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Whilst many VHF rigs give an outputin
the range 1W to 15W, quite a number of
transverters require a maximum of 0.5W
ontheinputto give full output. Excessive
input power at the IF input on Tx can
cause damage to a load resistor and
other parts of the circuitry, and many a
Microwave Modules' transverter has
been blown up by overloading the IF
input.

Roger Ray of RN Electronics is market-
ing a useful little box which includes
some circuitry which is unique, as far as |
know, and which will solve many prob-
lems that can result if you are trying to
drive a rig which is too powerful for a
particular linear or transverter. It is, of
course, easy enough to put in an
attenuator, and one can make up quite a
reasonable one with fixed high wattage
carbon resistors, but the problem is to
overcome the loss of the network on
receive.

Microwave Modules got over the
problem by providing an excess Rx gain
in both their 1296 and 144/432MHz
transverters, but the input intercept
point suffered as a result. More than one
SSB Products’ LT23 1296MHz transverter
has been damaged by users accidentally
transmitting more than 1W into the
144MHz IF Tx input.

The RN Electronics solution

Roger Ray's solution is to build into a
die cast box not only a 7 or 11dB power
attenuator, but also an RF sensed relay.
This bypasses the complete attenuator
when less than 100mW is present in the
circuit for longer than approximately 0.6
seconds. The box is normally fitted with
BNC input and output sockets, and a pin
is provided for connection to dc between
10.8 and 15.6V.

If the power attenuator is not ener-
gised with dc, the attenuator is perman-
ently in. When dc is switched on, the
attenuator switches out and only
switches in again when the sensing
circuit detects at least 100mW. The relay
thendrops out, and the attenuatorcomes
in. The hang time is just under 1 second,
and there is around 3dB of hysteresis

RN ELECTRONICS

RF sensed RF attenuator

between the power required to switch
the attenuation on and that necessary for
it to hunt or switch off.

With the review sample, approximately
1W was required with 11dB attenuation,
but the manufacturers, on my recom-
mendation, have agreed to increase
sensitivity to avoid continual hunting.

My one criticism is of the labelling, for
when | originally switched it on, Fiona
and | had connected up the unit the
wrong way round. | connected the
transmitter output to the socket marked
Tx o/p and Tx i/p was connected to the
test load, as | took this to be the antenna
input. Maybe | wasn't thinking hard
enough, but | feel that the labelling was
misleading. Incidentally, we first real-
ised something was wrong when smoke
started to come out.

Although many VHF rigs have a power
output control, the use of this unitmay be
much more satisfactory than winding
power back, since the protection is safer.

It is not only very easy to forget to wind
the power down when you are driving
your transverter or sensitive linear, but
many VHF transceivers do put out little
kicks of very high power before the ALC
cuts it back. Constant very short tran-
sients, which cause severe over-drive,
can create nasty spreading problems
especially in a contest.

The SWR with the attenuator in action
measured 1.15:1 on 145MHz, and the
attenuation was very accurate from HF
up to 146MHz. With dc connected, the
unittook 40mA on Rx, and justémA on Tx.
There was no significant Rx power loss.

| particularly recommend both of RN
Electronics' active attenuators, which
are priced at £22 each. They now have
their 4m transverter available as well as
the 6m one (reviewed recently), and
should be producing 28MHz IF versions
of both by the summer. Thanks to RN
Electronics, 37 Long Ridings Avenue,
Hutton, Brentwood, Essex CM13 1EE.

G4ZPY PADDLE KEYS

Gordon proudly presents his Keys as illustrated in the November Issue

PUMP (Straight) KEY Brass £25.00 Nickel £30.00
SINGLE PADDLE KEY Brass Std £42.00 Deluxe £44.50

Nickel on Brass Std £47.00 Deluxe £49.50
TWIN PADDLE KEY Brass Std £47.00 Deluxe £49.50

Nickel on Brass Std £52.00 Deluxe £54.40

{AMBIC ELECTRONIC KEYER (with Auto Inter-Character Spacing) £40.00
1K PEP BALUNS 3.5-30 Megs £15.00
10-70 Megs £16.50.P&P UK: - KEYS £3.00
IAMBICS AND BALUNS £2.00

SAE for further details to
41 Mill Dam Lane, Burscough, Ormskirk, Lancs L40 7TG
or Phone: 0704 894299

RADIO AMATEUR LICENCE

Start training now — No previous knowledge required.
Study for 3-6 months. Post Coupon now for free
brochure — without obligation:

Radio & Telecommunications Correspondence
School, 12 Moor View Drive, Teignmouth, Devon.
Tel: 06267 — 79398.

(ARA4)
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TX = 3 RTTY/CW/ASCIlI TRANSCEIVE
The high performance, low cost system

Sllit-screen, type-ahead operation, receive screen unwrap, 24
large memories, clock, review store, callsign capture, RTTY
auto CR/LF, CW software filtering and much more. Uses
interface or TU. BBC-B/Master and CBM834 tape £20, disc £22.
SPECTRUM tape £35 inc adapter board. For VIC20 we have
our RTTY/CW transceive program. Tape £20

RX — 4 RTTY/CW/SSTW/AMTOR RECEIVE

This is still a best-selling program and it's easy to see why.
Superb performance on 4 modes, switch modes at a keypress to
catch all the action. Text and picture store with dump to screen,
printer or tape/disc. An essential piece of software for trawling
the bands. Uses interface. BBC-B/Master, CBM64 tape £25, disc
£27. VIC20 tape £25. SPECTRUM tape £40 inc adapter board.
The SPECTRUM software-only version (input to EAR socket) is
still available £25. TIFIINTERFACE Perfect for TX3 and RX4, it
has 2-stage RTTY and CW filters and computer noise reduction
for excellent reception. Transmit outputs for MIC, PTT and
KEY. Kit £15 (assembled PCB + cables, connectors) or
ready-made £25, boxed with all connections. Extra MIC leads
for extra rigs £3 each. State rig(s). WORLD AND UK/EUROPE
MAP LOCATOR Maps, great circles, distances, bearings,
contest scores. Lat/long, locators, NGR, hundreds of
placenames. BBC-B/Master, ELECTRON ONLY. Tape £10.
MORSE TUTOR £6, LOGBOOK £8, RAE MATHS £9 for BBC,
SPECTRUM, ELECTRON, CBM#64, VIC20. Ali BBC and CBM64
programs are available on DISC at £2 extra. Prices include VAT
and p&p, 1st Class inland, airmail overseas, normally by return.
Eire, Cl, BFPO deduct 13%.

technical software @r

Fron, Upper Llandwrog, Caemarfon
LL54 7RF. Tel: 0286 881886
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RADIO AMATEURS EXAMINATION
TO ALL RAE STUDENTS

1) Are you finding home study difficult?

2) Would you like some C&G style practice questions?

3) Do you need some extra questions to supplement your college or
correspondence course?

4) Would you like a Q&A manual designed to progress with an RAE
course?

5) Are you having difficulty recognising circuits?

6) Could you do with some worked through examples on the scientific
calculator?

IF THE ANSERS TO ANY ONE OF THE ABOVE
QUESTIONS IS YES, THEN YOU MUST OBTAIN THE
THIRD EDITION
RADIO AMATEURS'

QUESTION & ANSWER
REFERENCE MANUAL THIRD EDITION
BY REG PETRI. T ENG MI.ELEC L.E. GB8CCJ

WITH ADDITIONAL SECTIONS ON CIRCUIT RECOGNITION AND
USING THE SCIENTIFIC CALCULATOR CONTAINING OVER 340 PAGES,
23 SECTIONS, 20 OF WHICH CONTAIN APPROXIMATELY 1100
PROGRESSIVE MULTIPLE CHOICE QUESTIONS AND ANSWERS.

THE OTHER SECTIONS INCLUDE COMPUTER PROGRAMS FOR RAE
FORMULA, CIRCUIT RECOGNITION, WORKED THROUGH, EXAMPLE,
ON THE SCIENTIFIC CALCULATOR AND THE C&G SYLLABUS.

ISBN 09509335 2 x size A5 (210 x 148mm})

Avallable By Return Post From:

WP PUBLICATIONS
11 WAYVILLE ROAD
DARTFORD, KENT DA1 1RL
price £6.95 & £1 p&p UK
ALSO AVAILABLE a suite of computer programmes for the Commodore

64/128 only. Contains formula for the RAE and morse tutor.
Tape £5.98 inc p&p Disc £6.93 inc p&p

Penetrate the four corners of the earth with the

DX ‘PENETRATOR’ series

It's impossible to get MORE strength for LESS cost
.. 80 beware of cheap copies
they may not have the correct materials!

OURS IS THE ORIGINAL MAST . . . there are copies!

Slim, unobtrusive One-winch operation
For VHF and HF antennas Telescopirc and Tilt-over
Simple ground fixing Self-supporting

We do towers over 300’ so rest assured that your 30’ is safe!

Mail order only to: (Send 3x18p stamps for details of any item.)

Western Electronics (UR) Ltd

!
IN USE FROM VK7 to VE7! WESTERN ANTENNAS (Carriage & VAT inc.)
HERE'S THE SPECIFICATION . Cat Price
# 3 elements on each band % Broadband operation No Type Description £
* heavy duty 2kW rated # Stainless steel hardware 1075 DX 7.2 2MHz 2 ele Yagi Gamma matched 20' boom437.00
# Gain up to 8dB * SWR less than 1.3:1 1076 DX 7.3 2MHz 2 ele Yagi Gamma matched 40' boom603.75
1977 DX 51 Rotary dipole for 28, 24, 21, 18 and 14MHz  155.25
HERE'S WHAT THE CUSTOMERS SAY! 1080 DX 6V 10/80m Multi-band vertical plus 30m 138.00
1. GOCCX. '| have owned one of your DX-32 antennas for a couple of years now and 1081 DX 31 Dipole 10/15/20m 2Kw p.e.p. 115.00
have been very pleased with its performance. | am now even more pleased with it, 1082 DX 32 2 element 10/15/20m 2Kw p.e.p. 202.40
fort despite :i':le horrendous wzathe;'that la'she: tge south coastllast week, the 1083 DX 33 3 element 10/15/20m 2Kw p.e.p. 29785
antenna is still in one piece and working perfectly. Exposed as my location is, and
with Hy-gain TH3's and cushcraft beams comm);; down in Iocazions Just a few o8 }%g B; 34/32 éelemem 10'21- Sg?(m f;(ngesg 33(1)82
hundred yards away, it speaks wonders for the strength of the antenna, even if it i 1 onvers!on !t -31to -
did give a passable imitation of Magnus Pike at the time"” 1086 DX 32/33 Conversion Kit DX-32 to DX-33 96.60
2.VK7TNOW 'l have recently instalied a DX-33 beam and would like to advise you that W 1087 DX 33/34 Conversion Kit DX-33 to DX-34 96.60
| am extremely satisfied with it. It certainly outperforms the TH3JNR which | DX 33 1089 DX 103 3 element 10m Yagi 120.75
previously used and also the VSWR is lower 3El t 1090 DX 105 5 element 10m Yagi 178.25
3. G3AAE 'This letter is to tell you how pleased | am with the DX-33 antenna. On emen 1093 DX 40K Converts DX31/2/3/4 to 40m dipole 126.50
unpacking the DX-33 | was immediately impressed with the quality of the hardware 3 Bands : i
andlieTo A ! : 1094 DX 27/1  Rotary dipole for 27 MHz C.B. 40.25
peration it is just as impressive. | have used it on all three bands and have
been obtaining excelient reports from DX stations all over the world. | have 1095 DX 27/3 3 ele Beam for 27 MHz Gamma matched 120.75
conducted tests with other stations and these show that the electrical figures 1096 DX 240 2 ele quad 2, 10, 15 & 20m 290.95
included in the DX-33 specification are fully met in practice. Congratulations on a 1097 DX 260 2 ele quad 2, 10, 15, 16 & 20m 341.55
very fine productt’ 1099 DX 7/14 2 ele 40m/6 ele 20m 50' boom 1006.25
MADE IN ENGLAND! NO SPARES PROBLEMS AS WITH IMPORTED BRANDS!
THE ULTIMATE in DESIGN . . . the ULTI-MAST PRICES (inc carr & vay)  Uitimast UM-1 £328.90
Our structural engineering department came up with the maximum of Reducer head. UHD-1 -.£11.50
strength for the minimum of cost. Rotor head. UHD-2 £37.95
D8-1 Detachable base ...£28.75

THIS IS THE ONLY STOCK IN THE UK!
BUY NOW AT LOW PRICES

KENWOOD BARGAINS

R-1000, £480. R-2000 £555
TRANSCEIVER, Tm-411E £299
SSB POWERMETER ~ THE PM-2000A GIVES A
STEADY READING OF PEP O/P on SSB 200/
1000/2000W. SCALES AND SWR. £86.82

A.R. FAIRFIELD ESTATE, LOUTH, LINCSLN11 OJH
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LINEAR AMPLIFIER

Build one and stay friends with your bank
manager. By Brian Kendal G3GDU

PART 2 — CONSTRUCTION

Inlastmonth’s article we discussed the
design and the parts necessary to
construct an inexpensive linear ampli-
fier. The most important message is that
if you attempt to duplicate a piece of
equipment described by someone else,
you will either spend a great deal of
money purchasing new components or a
great deal of time at rallies, junk sales
and emporiums looking for the specified
components second-hand.

If, however, you purchase the right
type of components, such as those
described last month, you will very soon
acquire sufficient to construct an ampli-
fier to one of the standard designs which
will fully satisfy your needs.

First steps

Assumingthatyou have ailready sought
out a selection of transformers, variable
and electrolytic capacitors etc, it is then
time to consider the case in which the
amplifier is to be constructed.

With the size of transtformers neces-
sary to provide the power, the unit will
certainly be quite heavy. Flimsy chassis
construction is not acceptable. If home
constructed, the chassis should be of

"|

:}L

Photograph 1: Front view of author's amplfier With the exception of the meter function switch. the
original panel legends are valid Only the aperture for the local mic/tel socket had to be blanked off

heavy gauge aluminium or steel.

For those of us whose mechanical
construction skills are not what they
might be, probably no better start can be
made than using the case from some
commercial piece of equipment. If the
existing holes in the chassis cannot be
utilised in the construction, a simple
remedy is to cut away the top of the
existing chassis, leaving ahalfinch lip all
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Fig 1: Typical linear amplifier power supply circuit. T1 should be 400-0-400 or higher voltage and the

................. o Olow HT+

R =R2=R3
Ré=Rs
Ci=C2=C3
Ca=C8

rectifiers and capacitors’ working voltage rating chosen to suit the voltage given by the transformers.

The dotted lines indicate how a second, lower HT voltage may be gained from the same transformer

to feed screen grids or other stages
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around; then bolt on a heavy (16 gauge)
aluminium plate.

There is little to be gained by attemp-
ting to construct in as compact a form as
commercially manufactured equipment.
The best advice is to start with a standard
rack-size chassis (17 inches wide, 14
inches deep and 3 inches high). This will
give adequate room for the power pack
and all components whilst allowing
sufficient natural air circulation to
obviate the need for forced air cooling.
With the power unit located on the
amplifier chassis, there will also be no
problems arising from feeding high
voltage cables around the shack.

The iayout

With the chassis selected, the layout of
the components can be decided. Simply
by placing the major components on the
uncut chassis and trying them in diffe-
rent positions the most convenient
layout can be determined. The power
transformers are most conveniently
placed along one side with the rectifiers
and smoothing capacitors close by. This
will leave the majority of the space
available for the amplifier itself.

Although we have all been brought up
to believe that short wiring is essential,
this is not nearly so critical as on VHF. In
general, even in the grid circuit, an inch
or so of wire is unlikely to cause serious
trouble, whilst the anode leads may be
several inches long without detriment.

Obviously the spindles of the tuning
capacitors and the wavechange switch
must pass through the front panel, soitis
convenient to mount these components
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LINEAR AMPLIFIER

Loop of heavy gauge copper
wire tightly tashed to rod

12-14"'tength of insulated rod 1/2"' 1"’ dia,

]

Length of old coax inner
and outer joined; soldered
to foop at ons end and
fixed to chassis with bolt
or large Buldog clip

Fig 2 Construction of earthing wand

To PA anode

To ENT

Former material —ceramic.perspex or
fibreglass

Fig 3 Construction of anode circuit RF choke.
The choke is wound with 24swg enamelled
copper wire. The purpose of winding in sections
is to reduce self capacity

at the front of the chassis. Obviously, full
advantage should be taken of any holes
in the existing front panel.

The position of the tank coil depends
largely on its diameter and the space
available. If there is sufficient room, it
could be mounted above the associated
variable capacitors. If adequate clear-
ance is not available, it could be
positioned behind these capacitors.

The output valve(s) can probably be
most conveniently positioned towards
the centre of the chassis. If they are too
tall for the case when mounted at chassis
level, the holder(s) can be mounted on a
panel an inch or two below chassis level
to provide the necessary clearance.

The layout can be varied infinitely, but
provided that it is not crowded ample
room should remain for all the other
necessary components.

With the layout having been decided, it
is a convenient time to cut the major
holes before mounting any components.

The power unit

When using either the ZL/G2MA tet-
rode or zero bias triode circuits, only
three power outputs are necessary -
EHT, heatersandrelay supplies. EHT and
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heaters should be provided from sepa-
rate transformers whose primaries
should be wired so that itisimpossible to
switch on the EHT before the heaters.

Twelve volts for the relay supplies may
be available from an additional winding
on the heater transformer, but, if not, a
small separate transformer should be
provided with its primary in parallel with
that of the heater transformer, as should
a transformer provided to supply bias. A
transformer supplying screen grid vol-
tage should be wired in parallel with that
for EHT. This, however, is rarely neces-
sary, for half of the EHT voitage can be
obtained from the centre tap of the EHT
winding.

The rectifiers, bleeder chain, smoo-
thing capacitors and their associated
balancing resistors should be mounted
on sub panels insulated from earth.

Normai hook-up wire has insufficient
insulation for EHT lines; however, an
acceptable alternative is to usetheinner
core of quarter inch coaxial cable.

Having completed the wiring of the
power unit, check that the heater voltage
ispresent and the EHT voltageis close to
its theoretical peak value. Very great
care should be taken during the latter
test, as ashock fromthis unit could prove
fatal. Use only a well insulated prod in
good condition, and make sure that no
part of your body can possibly make
contact with the chassis while the test is
in progress.

After completing the test, switch off,
wait a few seconds and then discharge
the smoothing capacitors to earth with a
well insulated screwdriver or preferably
an earthing wand.

The RF section

The wiring of the RF section is
relatively straightforward, provided that
itis remembered that the heater circuits
will take quite a heavy current and that a
very high voltage will be present on the
anode.

The heater circuits

If a grounded grid amplifier has been
selected, it will be necessary to con-
struct a bifilar heater choke. This
requires a six inch length of half inch
ferrite rod and two lengths of heavy (at
least 16swg) enamelled copper wire. The

two lengths of wire are attached to one
end of the rod with a tie wrap and are
then wound, side by side, along the
whole length of the rod and secured by a
further tie wrap at the other end. If long
ends are left, these may be further
insulated by sleeving and used to
complete the heater wiring.

As a pair of 811s take eight amps, and
an 813 takes five, even the very low
resistance of the heater choke and/or
wiring may cause a substantial voltage
drop. Transmitting valves are quite
critical in their heater requirements, so
whenthe heatercircuit has been wired, it
is awise precaution to check the voltage
at the valve holder. Should it be found
that the voltage is low, this may be
corrected by changing the mains tap on
the heater transformer.

The grid circuit

The design of the grid circuit depends
to a considerable degree on the power
available from the transceiver. In almost
every case, several watts of drive will be
necessary, but if the driving transmitter
can supply several tens of watts, con-
siderable latitude in the design is
possible. A further problem is that most
modern transceivers have to look into a
50 ohm impedance.

In the case of tetrode linear amplitiers,
most textbooks show the drive link
coupled to a tuned circuit feeding the
grid. Although thisis a perfectly practical
circuit, in the author's experience this
usually leads to instability, as there is
invariably a lot of RF floating around a
high power amplifier and feedback is
almost inevitabie. Others must have had
the same experience as a neutralising
circuit is almost invariably shown.

If sufficient drive power is available,
the author much prefers the passive grid
configuration. In this, a low (50 ohms or
less) resistor is placed between grid and
earth and the RF drive is fed directly to
the grid. This also ensures that the
transceiver is ‘looking into’ 50 ohms.

Adequate RF power must be supplied
from the transceiver to generate the
required grid voltage swing. The low
impedance between grid and earth,
however, tends to keep the amplifier
extremely stable. This circuit was tried
during the design of the present linear
and it was found that on the lower HF
bands it even kept the 811A triodes
stable.

The resistor must be capable of
handling the RF output from the trans-
ceiver, and it was found that a small
commercial 50 ohm RF dummy load was
very convenient for this purpose.

If. however, the output of the trans-
ceiver cannot be reduced sufficiently to
drive the linear at the correct level, this
can be further reduced by introducing a
matching resistive attenuator circuit in
combination with lowering the value of
the passive grid resistor, which will
further enhance the stability of the
amplifier.

If power triodes have been selected for
the amplifier, unless the constructor
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LINEAR AMPLIFIER

wishes to use neutralising the only
practical configuration is the grounded
grid circuit. In this, the grid is connected
directly to earth and the drive fed to the
heater, which is isolated (to RF) from the
heater transformer by bifilar RF chokes.

Impedance matching

The input impedance of a grounded
grid amplifier is two or three hundred
ohms and to improve the matching
between the transceiver and amplifier
input, the author inserted a small bifilar
transformer, wound on a ferrite ring.
Initially both windings were ten turns,
but in final testing, the number on the
primary winding was gradually reduced
unti! the best VSWR (better than 1.5:1)
was obtained on the input line.

Inlast month’s article it was mentioned
that 811As require four to five volts
negative bias in grounded grid service.
Some readers may wonder how this can
be achieved; however, the term
‘grounded grid’ refers to RF potential
and such grounding can be achieved
conveniently by bypassing each grid to
earth with a high value capacitor. The
bias voltage can then be fed through a
small RF choke.

The screen grid circuit

In the G2MA and ZL linear circuits, the
screen grid and the anode of the clamp
valve are fed through a high wattage
resistor chain from the EHT supply.

A moment's consideration will reveal
that atsome times during the modulation
cycle and also during no-drive condit-
ions, the junction of the screen grid and
the clamp valve anode will reduce to very
close to earth potential.

The power rating of the screen resistor
must therefore be sufficient to accept
the full EHT. In general, with the 50kohm
resistor recommended for this position,
a total dissipation of at least 50 watts is
necessary. This may take the form of a
large single resistor or a series chain of
resistors of lower value.

The selection of the clamp valve is
fairly critical, for its characteristics must
be such that the unclamping action must
commence immediately the bias is
applied. Many valves have this property,
the 12A6, 6L6, 6F6 or 5881 being recom-
mended for the ZL linear circuit and the
6Y6 for the G2MA version.

The anode circuit

The anode circuit may take one of
three forms: a series or parallel feed
single tuned circuit or a Pl output
network.

Which of these to use is a matter of
personal choice as each has its advan-
tages and disadvantages.

The series single tuned circuit has the
advantage that no RF choke or high
voltage blocking capacitor is required,
but the disadvantages are that the
spindle of the tuning capacitor is at EHT
potential and that any band switching
has to handle full EHT and RF volitages.

The parallel fed single tuned circuit
also has the disadvantage of requiring
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Fig 4: The RF section of the author's 811A Iinear amplther Unmarked capagitors are all 1nF at
appropriate voltage ratings The anti-parasitic chokes comprise 3 to 5 turns of wire around a 10002

composition resistor

high RF voltage switching and, in
addition, it requires an RF choke in the
anode circuitand a high voltage blocking
capacitor. If plug-in coils are contem-
plated, however, this circuit has the
advantage that the coils are at earth
potential to dc.

Both of these circuits give a single
output impedance, so an aerial matching
unit will usually be required.

The Pl output circuit has the disadvan-
tage of requiring an RF choke in series
with the valve anode plus a high voltage
blocking capacitor. It has, however, the
great advantages that all coil switching
may be achieved at the ‘cold’ end of the
coil and that the output can match a wide
range of impedance, frequently obviat-

ing the need for an aerial matching unit.
The fitting of the RF choke across the
output of the PI circuit is a wise safety
precaution for without it, should the
blocking capacitor become short cir-
cuited, the full EHT potential will appear
on the aerial. With the RF choke in
circuit, the EHT will be short circuited to
earth and the fuse will biow, rendering
the aerial safe.

One of the great problems in construc-
ting linear amplifiers is to find a suitable
RF choke for the anode circuit. So far, the
author has been lucky in finding com-
mercial chokes for the purpose, but if
none are available, one can be home
wound.

Alternatively, the

author has

Photograph 2: Top view of author’s linear amp showing the open layout Also evident is the use of

the original chassis for the power section, but a new plate for the amplifier section
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o 3n

vi

240V AC 3

Fig 8 A means of providing a filament voltage
balanced about earth for supplying directly
heated valves when the transformer is not centre
tapped. C1 = C2 = 1nF.R1 = R2= 22 ohms. A
meter at point X will indicate combined grid,
anode and screen grid current

heard of many amateurs using a 100 ohm
wirewound resistor of sufficient rating to
take the half amp or so peak current
present in the anode circuit.

Where Pl tank circuit switching is
incorporated, care should be taken that
the contacts are capable of handling a
high current, as several amps of RF will
be circulating on some wavebands.

The output impedance of high power
linear amplifiers is much lower than may
be expected. Due to this, in order to
achieve good output matching, the
output tuned circuits have to be of much
lower L-C ratio than for traditional class
C amplifiers. The output impedance for
valves in linear service can be obtained
from manufacturers’ literature, and the

Heaters and bias transformer

‘Mains on’

o—

<D

necessary circuit constants from stan-
dard tables.

The difficulty of using tables is that
they quote both capacitance and induct-
ance and few amateurs have the means
to measure the latter. The method used
by the author is to first set up the
necessary capacitance, either by
‘guesstimating’ the enmeshment of a
variable capacitor or by the use of fixed
capacitors in series and/or parallel.
These are then attached across the
inductance and the frequency of the
combination determined using a grid dip
oscillator.

The inductance is then adjusted until
resonance occurs on the correct fre-
guency and is then removed and fitted
into the ampilifier.

The switching circuits

The switching circuits may con-
veniently be considered in two sections,
mains and RF.

The mainconsiderationinthe formeris
that it must not be possible to switch on
the EHT circuit before the heater/relay
transformer(s). Application of EHT to the
output valves before the heaters have
reached operating temperature can strip
their cathodes, with consequent reduc-
tion of life.

The simplest way of avoiding this
problem is to wire the mains input to the
heater/relay transformer in the con-

EHT transformer

i

‘EMT on’

240V AC

[« S

Fig 6 Simple manual method of ensuring that the heaters and bias are on before the EHT

RFC

40— 50k

RFC

Screened cable

1F

Fig 7 Suggested ZL linear circuit for a low cost amplifier. The input uses passive grid for improved

stability
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AF out

ventional way and then take the feed to
the EHT transformer from there, via the
EHT ‘ON’ switch.

An improved method would be to
switch the EHT transformer via a relay,
which in turn is controlled by a transistor
circuit powered from the relay supply, to
give a delay of a minute or so. If this
refinement is not included, it is up to the
operator to refrain from switching the
EHT until the necessary time has passed.

After switch-on it is normal practice to
leave the EHT supply on throughout the
operating period.

A further problem might be that the
power surge, which occurs during the
switching of the EHT transformer and the
charging of the electrolytic smoothing
capacitors, may even be sufficient to
blow the mains fuse and/or the rectifier
bridge.

In such circumstances some means
must be found to reduce this surge. This
is most conveniently achieved by
inserting a resistor in series with the
primary of the EHT transformer. Across
this resistor should be a pair of relay
contacts arranged to close some 20-30
seconds after EHT switch-on. Obviously
the value of the resistor would have to be
selected to suit the particular transfor-
mers in use, but 50 ohms might prove a
convenient starting point. As the current
surge will probably be in the region of
several amps, both the resistor and the
relay contacts should be adequately
rated.

The RF switching is, by comparison, far
less complex, for it comprises only
changeover relays on the input and
output of the amplifier. Contrary to
general belief, there is no need to use
coaxial relays for this. On HF any
mismatch caused by the relays will be
negligible and, provided that they will
take the RF power, almost anything will
prove satisfactory.

For the input circuit it has been found
that RF relays removed from Pye busi-
ness radio equipment are satisfactory,
whilst for the output, provided that the
contacts will take three or four amps,
most reasonable quality relays should
suffice. The voltage rating is not that
important, as even 400 watts across 50
ohms only generates about 150 volts.

The primary circuits for Dboth
changeover relays should be wired in
parallel and fed from the relay supply. By
hard wiring the switching back to the
transceiver, a more satisfactory opera-
tion will be achieved than with any RF
operated circuit.

Conclusion

Throughout these articles, | have
steered away from giving precise con-
structional details for the very reasons
which | gave in the first few paragraphs
of last month’s article.

In order to homebrew almost any
project economically and reasonably
quickly, it is necessary to design around
components to hand or which may be
easily obtained. It would certainly be
almost as expensive to build with new
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components as to purchase new com-
mercially-produced equipment.

If you feel nervous about designing
and constructing a high power linear,
why not have a ‘dummy run’ by building a
small one, just for experience, before
attempting ‘the bigone'? An807inthe ZL
linear circuit would make a very good,
inexpensive introduction to the subject.

Provided that care is taken and the
basic principles followed, there is no
reason why any amateur should not
successfully construct a linear amplifier
capable of running the full legal power.

BAND L (uH} C(pF)
80 7 300
40 375 145
20 235 75
15 1.35 50
10 95 35

Table 1: This gives a set of values for output
tuned circutts for 400W linear amplfiers
employing EHT voltages in the region of 1500-
2500. It should be noted that if a Pl tank circuit is
used. C corresponds to the value of the tuning
and loading capacitors in series

Part 1 of this article

was in the March issue

Photograph 3 Ciose-up of the 811A valve bases. showing the heater choke on the left and the
bifilar input transformer
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STATE OF THE ART SPECTRUM
SOFTWARE

G1FTU SSTV TX/RX

8, 16, 24, 32, 48 and 96 second SSTV. Colour text and
graphics transmit. Brightness and contrast controls.
Frame stores for saving and printing. 9 text memories.
Good RX performance on HF and VHF. £12 on cassette,
£14 on microdrive or Opus disc.

G1FTU RTTY TX/RX

The classic RTTY program, still going strong. Split
screen, type ahead operation 45-110 baud amateur and
commercial reception. Reverse tones, unshift-on-
space, tuning indicator, etc, etc . ..

£10 on cassette, £12 on microdrive or Opus disc.

G1FTU CW TX/RX

The ultimate morse transceive program. Split screen,
type ahead, software filters, QSO review, print, re-send.
Variable speed and tone. INCLUDES A BUILT-IN
LAMBIC KEYER.

This program has it all. £10 on cassette, £12 on
microdrive or Opus disc.

Write or phone for full details. Return of post despatch on all
orders. (Please include your callsign with the order).

PEARSONS COMPUTING

42 Chesterfield Road, Barlborough
Chesterfield, Derbyshire S43 4TT
Tel: 0246 810652

World Radio History|




IC-4GE 70cm FM Handportable

The IC-4GE is the firstin a line of new handportables to
be announced from ICOM. The small compact style provides
easy operating and rugged durability. Other models for
2mirs and 23cm will be released later this year.

A full 6 watts of RF power is available when using the
|C-4GE with the option IC-BP7 nicad pack. The IC-4GE is
equipped with a total of 20 memory channels. Each memory
can independently memorise frequency, offset direction and
frequency.

All circuits are designed using low power dissipation
techniques to create a special power save circuit in the trans-
ceiver. The power saver circuit tunctions if no signal is received
or no switch operation is performed for more than 30 seconds.
In addition, the power saver circuit can be turned off for
packet communications.

Two different scans, programmed scan and memory
scan are provided and in addition memory skip channels can
be programmed to skip selected memory channels during
memory scanning operating. The squelch monitor function
allows you to monitor weak signals without having to adjust
the squelch control. The high impact case is splos% resistant
by the inclusion of rubber gaskets. The IC-4GE is supplied
with a IC-BP3 nicad battery pack, flexible antenna, AC wall
charger, belt clip and wrist strap. It is compatible with many
of the existing accessories for ICOM’s IC-2/4 and 1C-02/04
series of handportables.

Also available for the IC-4GE is a large range of op-
tional accessories including a variety of rechargeable nicad
power packs, dry cell battery pack, desk charger, headset
and boom mics and new slimTine speaker mics. For more
information on the
|C-4GE or any other
ICOM handport-
able contact
your local ICOM
dealer or ICOM
(UK) LTD.

<« Actual Size P

icom (UK) Ltd.
Dept AR , Sea Street, Herne Bay, Kent CT6 8LD. Tel: 0227 363859. 24 Hour.
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A P e L b AXARRISS
e sssits, - 1€-575, 28/50MHz
——— . Dual band
[ ]
multimode.

The ICOM IC-575 base station
has been developed to meet the
demand for advanced communica-
tions for the recently acquired é6m
band. Similar in appearance to the
IC-275/475 2m and 70cm base
stations, the beauty of this new
transceiver from ICOM s that it gives
you the best of both worlds, 6 & 10m
in one compact unit. The 1C-575
covers 28-30Mhz and 50-54Mhz.
Operating modes are SSB, CW, AM & FM. Power output is 10 watts (AM 4 watts) with a front panel control to reduce
output for QRP operations. A pass band tuning circuit narrows the I.F. passband width, eliminating signal in the
passband. A built-in notch filter eliminates beat signals with sharp aftenuation characteristics.

Some PLL systems have difficulty meeting the lockup time demands placed on them by new data
communications. This is why ICOM developed the DDS (Direct Digital Synthesizer) method. With a lockup time of
just 5msec the DDS method allows the IC-57510 handle data communications such as packet or AMTOR. 99 prog-
rammable memories can store frequency, mode, offset frequency and direction. A total of four scanning functions
for easy access to a wide range of frequencies, memory scan, programmed scan, selected mode memory scan and
lock out scan. The IC-575 has an internal A.C. power supply, but can also be used on 13.8v DC for mobile or
portable operation.

Optional accessories available are the UT36 voice synthesizer, the IC-FL83 CW narrow filter, SM7 external
loudspeaker, HP2 communication headphones and SM8/SM10 desk microphones. Other transceivers available in
this range are: |C-275E 2m multimode 25w, IC-275H 2m multimode 100w, [C-475E 70cm multimode 25w, |C-475H
70cm multimode 75w.

IC-505, 50Mhz

[ ]

Transceiver

The IC-505 is @ i
émir BAND SSB, CW, <= e
FM (Optional) ii ";" "; -
transceiver. It can be ‘. . b
used as a portable or like other \ ® [z n ) D
transceivers of this type as a e

base station unit. When used
with an external 13.8v power
supply the 505 gives 10 watts RF
output, 3 watts or 0.5 watts on low power is available when using internal batteries. Other features include 5
memories with memory scan, program band scan, dual VFO's with split operation.

The easy-to-read LCD readout includes frequency, memory scan and call modes. Full metering of battery
condition signal strength and power output is provided. When fitted with the optional EX248 FM unit the IC-505
offers 50MHz operation at an affordable price.

Helpline: Telephone us free-of-charge on 0800 521145. Mon-Fn 09.00-1 3.00 and 14,00-17.30. This service is strictly for obtaining information
about or ordering lcom equipment. We regret this cannot be used by dealers or for repair enquinies and parts orders, thank you

Datapost: Despatch on same day whenever possible Cmm
Access & Barclaycard: Telephone orders taken by our mail order dept. instant credit & interest-free H.P —— B
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Ithasbeen said thatthe final courtesy
ofaQSOisaQSL.Some amateurs even
gosofar asto have this motto printed on
their QSL cards, but whether this pricks
the conscience of the amateur receiving
such cardsisopen tosome conjecture.
Inshort, asin all other aspects of
amateurradio, and indeed life generally,

there are those who take partinthegame .

by the rules and those whodon't. itis
normally referred to as human nature,
and can be very frustrating at times.
Thus, as far as QSLingis concerned, the
purpose of thisarticle isto perhaps
transform a few of the ‘don’ts’into ‘dos’,
and to offer alittle practical assistance
to, and improve the lot of, those who
already do,but are perhapsdiscouraged
by poorreturns.

Inthe world of professional/
commercial radio communication, the
meaning assigned under the
International ‘Q’ Code to the expression
‘QSL(...) isliterally ‘l acknowledge
receipt (of. ..)". Inthe parlance of
amateur radio, this meaning still holds
good and the expressionisinregularuse
inits literal form, especially in contests.
However, itsmeaning has also been
adapted by the amateur radio fraternity
sothatthe expression‘QSL card' has
become awritten confirmation thata
particular contact between two stations
actually tookplace.

Historically speaking, when amateur
radio was initsrelative infancy, written
confirmationwas avaluableand |
essential part of the experimentation
and self-training aspect of our hobby,
andtoadegreethisisstillrelevantinthe
LF and UHF/SHF parts of the spectrum.
On HF, however, inthese days of black
boxes, linear amplifiers, six-element
beams and 25 metre towers, confirmation
for the sake of confirmation has little or
novalue, except to the individual
operator(s) concerned.

Why, then,do we expend alarge
amountoftime, effortand notallittle
money to collect small pieces of
pasteboard which, once obtained, sit
forevermoreinafiling cabinetdrawer?

| mustbe one of the worst offendersin
this respect, as | have still got my QSL
card collection from the days when | was
ashortwave listener—and|'ve held my
licence since 1964. | rarely look at my
collection, butwill definitely not throw it
away, much to the chagrin of the XYL.In
my opinion there are several main
answers, which | will setout,inno
particular order of preference.

Firstand, as faras most serious QSL

32 please mention AMATEUR RADIO when replying to any advertisement

Hotel oo e

Interpalace E a 8
Pueriade ls Cruz

Contwmng O 6 O_with
~ - |~ co
%tﬁfﬁ# (DeyMo Y2 | UT C Wrzl 2n | RSt
N Tenerife L =
73's from Alan Nixon . 1
Another m.nal,\b uoinl —'"—’-_'-’Jn

.|

CANARY ISLANDS (Zone 33

QSling = The

card collectors are concerned, foremost,
the DXCC Award programme, which is
run bythe ARRL, insists that QSL cards
are submitted for checking priortothe
issue of the award. Now, sending a parcel
of 100 or more QSL cards, together with
the cost of the awardand thereturn
postage onthe QSL cards to the United
States is nota cheap exercise, although
ithas beenreported recently thatthe
ARRL will now accept payment by
Barclaycard (Visa), which greatly
simplifies matters.

Itistherefore ameasure of the
prestige in which the DXCC programme
is held by the rest of the world that it
cheerfully submitstotheserules
imposed by the ARRL.

Secondly, certain other prestigious
awards,such asthe RSGB's ‘Worked
British Commonwealth’ and the
‘Commonwealth DX Certificate’, require
applicants in the UK to submit QSL cards,
butwill acceptapplications from
amateurs from outside the UKwho
provide a ‘certified list’' of contacts.
However, the very popular ‘Islands on
the Air’ award, which is now run by the
RSGB, requires all applicants world-
wide to submit cards for checking, inthe
same way as the DXCC programme.

Many other amateur radio
administrations who issue awards will
accept ‘certified lists’, the format of
which varies from award to award, but
mostrequire evidence in the form of QSL
cards to be provided tothe person
responsible for the certification. Further
details are contained inthe RSGB's
publication Amateur Radio Awards, a
new edition of which is expected to be
published shortly.

Thirdly, cards from rare and exotic
places can be used todecorate the
‘shack’,andtoimpressone’s friends,
amateur and non-amateur alike;
although, if you have ever tried to explain
the DXCC programme to a non-amateur,
you will have seen the look of total
incomprehension spread across his
face, usually at the stage of explaining
DXpeditions.

Many cards are extremely attractive,
particularly those from Japan, butitdoes
not mean thatyou have to spend a small
fortune on artwork and printing in order

to getrepliestoyourcards. Colourful,
original cardsdo promote interest,
especially amongst the non-amateur
fraternity, and my family are alwaysvery
interested to see the latest batch of
cards. However, simple black on white
cards seemto attract as manyreplies as
the more spectaculardesigns.

Tosend and receive QSL cards, the
firstthoughtis of the world-wide QSL
bureau network. The major bureauin the
UK isthatrununderthe auspices of the
RSGB by Ted Allen G3DRN and his
numerous sub-managers. The bureau
serviceis available for RSGB members
to send QSL cards and for both members
and non-members alike to receive QSL
cards free of charge, notwithstanding
the costs of postage to and from the
bureau. The RSGB QSL Bureau-A
Service to Membersis published by the
RSGB and can be obtained free of
charge.

However excellentafacility the
bureau system may be, itisatool to be
used, and like any tool it must be used
properly to get the best results. Most of
theworld-wide QSL bureaux are
operated by the appropriate national
amateur radio society, butare not
necessarily free of charge.
Consequently, some countrieshavea
better reputation for returning cards
than others, ie, amateurs in countries
suchas Spain, France and Canadaare
less likely toreply toyour card viathe
bureauthan amateursin Brasil, Japan,
and Yugoslavia.

Additionally, and with the best willin
the world, cards do go astray with so
many links in the chain and the manual
sorting operationsinvolved. Theyare
either lostin the postal system or mis-
sorted in the bureau system. On several
occasions, | havereceived cards
following direct requests to DX stations
which have been endorsed ‘second card
—firstcardsentviathe bureau’,and ! am
still waiting for the first cards several
years later. Another importantfactoris
that notall active amateursare
interestedin collecting QSL cards and
donottherefore maintain astock of
stamped, addressed envelopes atthe
QSLbureau.

No figures are published, butitwould
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appear thata high percentage of people
holding amateur licences fall into this
category. In aimost all instances, cards
arriving at the bureaux addressed to
such stations are destroyed after ashort
interval, although | have recently
received some of my own cards returned
from the W3 Bureau endorsed
‘Unclaimed’. At least thenyou know,
although | would not like to argue the
relative merits of this practiceonalarge
scale, and the additional load on an
already heavily loaded bureau network.

In 1968/69 | was licensed as
G3SWH/MM on board alarge oil tanker,
S$S'Ottawa’, on adeep seavoyage
around the Atlantic and Indian Oceans,
atatime when British maritime mobile
stations were something of ararity. |
therefore decided to QSL 100% to each
new station contacted on each band. In
five months of operating, | made about
500 world-wide contacts on both CW and
S$S8B, and each one | religiously
confirmedviathe bureau.

Therate of return was, to say the least,
abysmal-only 80 cardswere ever
received, representing amagnificent
16%. To add insult toinjury, a number of
stations in the Canadian city of Ottawa
were contacted; all made enthusiastic
promises of QSLs, butnotone was ever
received.

My experiences related above are, in
all fairness, aparticularlybad example. |
think that30to 40% is a more usual figure,
butitis still very low. My comments are
certainly notintended as any form of
criticism of the way inwhich the RSGB
QSL Bureauis operated. Onthe contrary,
Ted Allen and his sub-managers handle
some 2,500,000 QSL cards eachyear and
theycertainly do their bestto diligently
sortanddistribute the cards which they
actuallyreceive.

Obviously, there are mis-sorts which
are attributable to many factors,
including the terribly careless
handwriting of some amateurs when
addressing cards. Fortunately, the
numbers of mis-sortsrepresentonlya
verysmall percentage of the cards
handled, andtend to bethose printed on
very thin card oreven on paper. ifever|
shouldreceive amis-sorted card from
the bureau, my procedureistoreturnit
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with my next batch of outgoing cards and
it(hopefully) ends up withthe correct
addressee inthe fullness of time.

Thebureausystem doesnotclaimto
be the fastest way of exchanging cards,
as intervals of 12months between
contact and receiptofcard are usual, and
delays of several years aré not
uncommon. My bureau sub-manager
(G4CMM) told me in 1984 that she had
recentlysorted some cards dated 1956,
and that 1971 is notunusual.

If used properly, the bureau system will
produce QSL cardswith relative ease
from the more populous countries of the
world, especially from the USA, USSR
and Western Europe. Evenona 10%
return basis itis notdifficult to contact
perhaps 10 French or Canadian stations
to have afairchance of receivinga QSL
card from atieastone of them.

Consider, then, the situation of the
amateur in one of the less populous
countries of the world. He probably only
has to send his callsign twice to generate
ahuge pile-up, and handling one of those
is noteverybody'sideaof fun. The
consequent demands for QSL cards
mustbevery time-consuming, and many
rare DX stations will tell youduring the
contactthatthey do not reply to requests
for QSL cards (Henry KP2J in the US
Virgin Islandsis agood example of an
‘honest’ amateur).

Others will say nothing, and just not
reply (Herik FROFLO~now FR5DX on
Reunion Island is anotorious example of
this sort). Fortunately, most resident
amateurs take a pragmatic approach and
either handle the cards themselves, or
appointa‘QSL Manager’,whosetaskitis
to handle the clerical side of the
business. More about these later.

Itis an unfortunate fact of life thatthe
more exotic the callsign, the less the
likelihood isthat there willbea QSL
bureau operated by an IARU member
societyinthatcountry. The DX News
Sheet, aweekly publication by the RSGB,
recentlycirculated alistof 59DXCC
countries having no QSL bureau
facilities, including such relatively
common places as Tanzania and Saudi
Arabia.

Itistherefore mostimportant to obtain
the appropriate QSL routing information

fromthe DX station atthe time of the
contact. IfaQSL manager’s callsignis
quoted, the option exists to send the
card to the managervia the bureau,
making sure thatthe manager’s callsign
isvery clearly stated onthe card (| always
write ‘QSLvia. .. inlargeredletterson
the back of the card). Otherwise you can
sendthe card directly to the QSL
manager’s postal address, but please
note that some QSL managers state that
theywill notreply to cards receivedvia
the bureau. If the DX stationquotesa
post office box number, or similar, then
thereis no option buttosendthecard
directly to thataddress.

DXpeditions form a major part of both
the DXCCandthe IOTA programmes,
and are very heavily relied upon for their
QSL cards. The major expeditions, such
asthose arranged by the YASME
Foundation or the NCDXF are excellent.
The minorexpeditions are lessreliable,
and some individual operators are
notoriously bad atforwarding theirlogs
totheir QSL managers. This, of course,
leadsto long delaysinthetimeittakes
managers to despatch the cards, and
also to unjustified criticism ofthe
particular QSL manager involved.

When sending QSL cards direct, there
are afew simple ‘rules’ which, when
followed, will greatly improve your
chances of getting the muchwanted card
inreturn.

Firstly,itisagoodideatosendaself-
addressed envelope, with an ‘Air Mail’
sticker attached if appropriate. Please
besureto check with yourlocal Post
Office whether an air mail service exists
to the desired destination. The use of air
mail stickers on European mail can
actually delayits delivery, so you should
bearin mind that the amateur radio
definition of Europeis notthe same as
that used by the Post Office, eg, Turkey,
Greenland and the whole of the USSR
countas Europe for postal purposes.

Surface mail is obviously cheaper than
air mail, buttakes very much longerand
tendstotriggerareaction atthe other
end atongthelines of ‘ifhe only sentitby
surface mail, he can'tbein muchofa
hurry, so I'll deal with it on the next rainy
day’.

Secondly, send the right number of
International Reply Coupons (IRCs) with
the card and envelope. The number
required tends to vary with the
destination and routing, eg, 1 IRCfor
Europe, 2 1RCs for USA, Canada,
Australiaetc, and 3 IRCs for mostofthe
Pacific Islands. If you are sending more-
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than two cards to a station, then an
additional IRC should be included.

Incidentally,some QSL managers, eg
YASME, ask for one reply paid envelope
per contact per stationinorderto
streamline their operations.

Thirdly, only use definitive stamps on
your outgoing envelopes, as British
commemorative stamps are very
collectable items and the use of them
may lead to the envelope being stolenen
route.

Fourthly,include ashort note,
particularly to stations who handle their
own cards, expressing your thanks for
the contactetc, possibly withalocal view
postcard or the like.

Andfinally, keep aregister of those
stationstowhom you have sent QSL
cardsdirect,asin Table 1. This will more
readily collatetheinformationata
glance, and saves you having to pore
over pages and pages of your fogbook. It
will also giveyou some idea of the
average length of time it takes to geta
reply by the direct method. A 90% return
rate within sixmonths is quite normal,
butlrecently received some QSL cards
fromthe manager of9Y4VT, morethan 18
months after | posted mine.

Since 1st January 1986, the cost of one
International Reply Coupon hasbeen
55p and IRCs are available from the
larger Post Officesin Great Britainand
Northern lreland. By international
agreement, IRCs are exchangeablein
virtually all countries of the world for
stampsrepresentingthe minimum
international postage payable on a letter
sent abroad. This usually meansa20
gram overseas surface letterandin
current UK termsis equivalentto 18p to
EEC countries, and 22p to all other
places.

Itisthus immediately clear that IRCs
arenotterribly goodvalue formoneyand
many Post Offices, particularlyin the
USA, refuse to exchange themin the
quantities which an active DX station or
his QSL manager must quickly amass.
Imagine the number of IRCs which
‘professional’ QSL managers like
W3HNK, who handles cards for over 200
stationsworld-wide, mustreceive. |
understand that he also finds time to get
ontheair!

A comparatively economical and
practical alternative to the use ot IRCs is

to pre-stamp the self-addressed
envelope with the correctvalue of
unused stamps fromthe recipient's
country. Stamps from mostplaces can
usually be obtained from your local
stamp dealer,and he may evenbe
prepared to buy back the used stamps
from the more exotic places when you
getyour QSL card back. Steve Jones
GW4BKG has compiledalistof return
postal rates from anumber of countries,
and an SAE to him will produce full
details. His address is: SEmlynJones
GW4BKG, Lan Farm, Blackmill,
Bridgend, Mid Glam CF356EP.

Quantities of ‘second-hand’ IRCs do
come onto the amateur market, and are
advertised inthe DX News Sheetfrom
time to time at60-70% of face value. Itis
sometimes claimed thatIRCs have asix
monthvalidity period, but thisis notthe
case as the international agreement for
theirredemptionisirrespective of either
the country or date of issue. For more
details about IRCs, see the Post Office _
Guide.

Second-hand IRCs are thus quite a
gooddeal, but please make sure that the
onesyousendareofareasonable age,
that they have been properly validated by
the issuing officer inthe left-hand box,
andthatthere are no marksintheright-
handbox.

Asecond alternative is to enclose hard
currency notes withyour QSL card.
These are sometimes referred to by the
euphemism of ‘green stamps’,andinthe
daysofthe UK's£1notewerea
reasonably economical alternative to
IRCs, as well as being more acceptable
atthe farend! This practice is of course
more susceptible to theftthan just
sending IRCs. These days, itis not quite
so easyunless you have ready access to
either US or any other ‘hard’ currencyin
small denomination notes.

| have already mentionedthe RSGB's
DX News Sheet, whichis avery useful
source of up to the minute information
for the HF bands DX enthusiast,
including extremelyvaluable
information on addresses and routings
for QSL cards, as well as dataon QSLs
received. This latter information quickly
identifies the ‘bad boys'. In addition,
there are several othersources of QSL
routing information:

a) The W6GO/K6HHD QSL Manager List

Rolls-Royce 535
R ’ .

”‘W‘L.

B a\.'
IHE NATlONAL WIRELESS Most:l!“
Arreton Munor, Isle of Wight
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is available in Europe from Brian Russell
BRS33915, 163 Halton Road, Runcorn,
Cheshire WA75RJ for£10or8IRCs.ltisa
computer-prepared listing of over 5,000
DX operators and their managers, andis
published monthly.

b) The DXer's QSL Manager Directory is
available from Fred Smith WB4KCL, 2265
Sweetbriar Drive, Alexandria, VA22307,
USA. It costs $12.95 without supplements
or$19.95with supplements.ltisa
computer-prepared listing of over 10,000
QSL managers, including foreignand
US, covering the period from 1979to the
present.

c) The HF section ofthe News and Views
feature of the Radio Communication
journal, published by the RSGB.

Foractual postal addresses of DX
stations or their QSL managers, by far
the best (but not the only) sourceisthe
Radio Amateur Callbook, published by
the ARRL intwo parts - North American
Listingsand Foreign Listings. Itis
available inthe UK from RSGB
Publications (Sales), and the prices are
mentioned in Radio Communication.

Oneinteresting feature of the June
1986 supplement to the Callbookis thatit
carries full QTH information on many
USSR stationsand itmust now, ip theory
atleast, be possibleto correspond
directly with the operators concerned,
rather than be restricted to the official
route for QSLs viathe famous Box 88,
Moscow.

Ihave beenincorrespondence for
some time with agroupwho operatea
UK4 ‘club’ station, without any apparent
problems. Itmust be stressed thatitis
prohibited for citizens of the USSR and
many of her satellites to receive
‘currency’ through the postfrom abroad
(this apparently also refers to used
postage stamps). Incidentally, itis
claimed that Russian stations are
required to QSL under the terms of their
operating authority.

However, | don’tthink that my poor
experienceswithreturns from Russia
canbeinanywayunique,anditappears
thatone of the more common problems
isobtaining QSL cards for contacts with

- some of the more unusual Russian

Republics. Franz Josefl.and and
Tadzhikistan seem particularly
troublesome.

My friends in UK4 have informed me
thatif any amateur has problemsin
obtaining cards from Russian stations,
he should write to the CRC Executive
Committee, PO Box 88, Moscow,
detailing his complaint, providing
duplicate QSL cards and stating how
long he has waited forareply through
normal channels. The Executive
Committee is reputed to have the
authority to punish those operators who
donotreplyto QSL requests.

lamreliably informed by some of the
UK's top DXers that, given alittle more
time, areminder sentto the CRCdoes
produceresulits. When | wrote my
reminder earlier this year, | received
after afew weeks, a beautifully
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typewritten reply —in Russian!

This totally confounded me, until i sent
it, with ashort note of explanation,to the
Russian Embassyin London. Afterafew
days, atypewritten English translation
was received, informing me that ‘special
reminders' had been sent to the stations
involved ‘pointing out the necessity of
sending QSL cards confirming radio
communicationindue course’. Atthe
time of writing this article, | am stiil
waiting but have not given up hope.

| don't myself operate on any of the
VHF/UHF bands, so cannot comment
firsthand on QSLing practicesonthese
bands. However, from the contentofthe
numerous letters to the editors of the
various amateur radio magazines, it
would appear to be fraught with the same
sortof problems and frustrations asthe

HF bands. Consequently, the same sort

ofapproach to the problem should work

justaswell, although the bureau system
probably works better and faster for
inter-UK contacts, as the number of links
inthe chain are greatly reduced.
QSLcards from SWLsare an ever-
presentdilemma, as they sorarely seem
togive any useful information, especially
whenreceivedviathe bureau upwards of
ayear after the contact upon which the
reportis based. Much has been written
elsewhere about how to compile a useful
SWLreportanditisanareawhichis

outside the scope of this article. Asa
self-confessed CW ‘nut’, who now
operates 100% on this mode, | always
reply to SWL reports providedthey are
reasonably well presented, on the basis
that SWLs who take thetroubletolearn
Morse are to be encouraged. It may not
be significant, but | have neverreceived
an SWLreportfrom aBritish SWL!
Similarly, | alwaysreply to cards sentto
meinthefirstinstance, even thoughthe
number of cards for contacts with

accumuiate in large numbers. We all had
to start our collections somewhere;
cards are not usually sentout withouta
reasonforwantingoneinreturn.
However, itdoes make it easierto
comprehend therequestforacardifa
reason is stated, such as ‘Please QSL
for.. .Award’.

I hope that the various comments and
otherinformation in this article are of
somehelpinincreasing thereader’s
percentage of QSLreturns.
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2-Element Full-Size Quad

| ' An eqsy construction project for 20m :

Although thereisstill some
controversy about the relative merits of
the quad and the yagi antennas, inmy
opinion the 2-element quad possesses
many features that will attract the DX
enthusiast. Notonlyisitrenowned forits
quietness of reception and for being less
affected by rain static (anuisance to
whichtheyagiis peculiarly prone), but
itscommendable 7dB forward gain, with
referencetothe dipole, is matched only
by a carefully constructed 3-element
yagi withwide spacing. Thisisafurther
consideration which often places the
quad highin the estimation of many
operators.

Onthedebitside, however,
conventional construction of afull-size
2-element quad for 20 metres calis for
14ftspreaders mounted on centre-plates
atthe end of aboom; a method which,
while oftenresultingin avery robust
structure, is nevertheless unwieldy and
oftenrequires at least two people to
assistin its assembly and erection. This
article describes amethod of
construction which notonly reduces the
spreader lengths to 9ft6in, but enables
the whole operation to be easily
undertaken by one person.

Design considerations

The following information will be
needed by those who may be unfamiliar
with quad design.

Afull-size quad loop has four quarter-
wavelength sides with atotal wire length
corresponding to the formula:

length (feet) = 1005
f(MHz)

which, divided by four, may conveniently
be expressed:

length (feet) = 251
f(MH2z)

A quad loop having afrequency of
14.175MHz will therefore contain 70.89
feetofwire, afigurewhich corresponds
tofour equal sides of 17ft8in. Such a
loop, suitably erected at a half-
wavelength above ground, has an
impedance of about 125 ohms and again
of approximately 1.4, with reference toa
dipole.

The addition of aparasitic reflector
increases the power gain because of the

by D V Pritchard
G4GVO

triple functions of Q, tuning and spacing;
its general efficiency being proportional
tothe coefficientof its coupling to the
driven element.

Forthesereasons ahigh-Qloop of thin
wire placed at s wavelength fromthe
radiator gives optimum gain at an
impedance of approximately 75 ohms,
thus allowing the use of twin feeder -
whichis arecommended practice.

However, asmost modern transmitters
aredesignedfora50-ohm load and many
operators have to use co-ax for various
reasons, a 50-ohm impedanceis
obtained with no loss of efficiency by
making the spacing approximately 0.08 of
awavelength.

The horizontal angle of a 2-element
quad is approximately 60° at its half-
power positions, which corresponds
roughly to the pattern of a3-element
yagi. Thisangle, however, can be
sharpened considerably in quad design
by ensuring better currentdistribution in
thereflector element.

Thisisachieved, not by using the
traditional tuning stub, butby increasing
the total wire length uniformly around
the loop perimeter. In my view, this
method has much tocommend it since
the efficiency of the antenna is
considerably raised; improvements
include better gain, front-to-back ratio
and greater operating bandwidth.

The total wire length for this
recommended reflector is found by the
formula:

length (feet) = 1030
f(MHz)

which, for quarter-wavelength sides,
corresponds to:

length (feet) = 258
f(MHz)

or 18ft2in.
Forspacing atapproximately 0.08

wavelength, the formula:

length (feet) = 97.3
f(MHz)

shows thatafrequencyof 14.1775MHz
calls for6.86 feet, or 6ft 10in.

These figures show that a full size 20-
metre quad will occupy aspace
approximately 18ft by 7ftand, as
mentioned earlier, this will make
conventional construction and erection
difficultfor one person. These
considerations led me to search for
alternative methods of construction and,
after agreat deal of experimenting, the
design described here was discovered to
combine both strength and simplicity.

" Theiwin support system

As will be seen from the diagrams, two
sets of supports are employed, the upper
beingjoined to the lower by an 18ft, 2in x
linstretcher. This arrangement allows
the elements to be attached to the upper
supportatacomfortable working height,
the hinged stretcher being laid away at
anangle while this is carried out.

When the tops of both the driven
element and thereflector have been
made off, the upper supportisraised by
the halyard until the lower supportisata
convenientlevel. Then the stretcheris
bolted in position, the elements are fixed
andthefeedpointis completed. Alength
of plastic clothesline, attached to one of
the lower spreaders before hoisting into
position, allows the array to be rotated
and anchored as required. A pair of ropes
fastened tothe iower endof the
stretcher may act as guys if needed.

Although the construction may appear
complicated, inreality itis quite simple.
Theoverall weight is quite tight and
windage is ataminimum. The 18ft
stretcher, while supporting the lower
assembly, also acts as astrengthening
brace to preventdistortion of the
elementsin windy weather.

Construction

Figure 1shows the layout of the two
assemblies required for theupper and
lower supports, and Figure 2
demonstrates their appearance on
erection. Two centre-plates of sin
waterproof plywood measuring 2ft by 1ft
arerequired, together with two lengths
of 2in x 1in prepared timber. Eight

B
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Nylon tie lines

Refisctor
sides

and dewn
mant

Fig 1 Layout of the two assemblies
lengths of 9ft 6in bamboo are also

needed, though this size may be difficult

to obtain, inwhich case 8ftiengths

overlapped by 3ft pieces and securely
bound by tape at the appropriate points

will serve justaswell.

Itis suggested thatthe spreadersare

laid out as shown in Figure 1and

2 18" (approx) stub
maets.{May be a pair

“S——Directer
\ 17°8°" sides ‘
2 g veddics ——— 04 ' x1'x 2’
te siide up Basebeard or

N\
N
1
- 9
$e
o
‘e
e
- "
-4
“3
»
°
2]
e
g
s
|
—]
t//
|

Top support
attached to halyard Nylon tie-lines ’
to prevent the

bowing of spiders ‘

| \18'Ieng(h 271" . ‘

stretcher

centre plate l

R bolted to lower support

Balun and 50R cosx feed Bottom of 18’ length \

N |

[J1

Fig 2 The assemblies when erected

carefully measured; the holes forthe Before assembling the spreaders, the
saddles or clamps being marked atthe 2ftlengths of 2in x 1in are offered up and
sametime. Itisagoodideatoarrangethe holes marked fordrilling. Figures3and 4
endsofthe spreaders ataspacingofjust  show how these, together with the stub
over 7ftinitially, thus allowing the nylon masts, the T-hinge for the stretcherand
tie-lines to supply the tension to the bottom brackets are mounted. The
maintain the required spacing of 6ft 10in metal saddle mastguides shown may be
oncompletion. formed from galvanised pipe clamps if
desired, although U-bolts could
'} conveniently be used in their places. The

|
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W
K} " "
' 0 "

Fig 3 The upper support
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Fig 4 The lower centre plate
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Metal saddle
mast guide

Halyard connected here

Fig 5§ Detail of halyard support tie-lines and mast guide

stub masts on the upper supportmaybea
pair of old bolt-in furniture legs, often
foundin second-hand markets. If itis
difficultto obtain acomplete 18ftlength
of2in x 1in prepared timber, two shorter
lengths butted together and joined by a
2ft strip bolted in place will serve.

Before any assembly takes placeitis
strongly suggested that allwoodwork is
givenacoatofprimerand, if possible,an
undercoat. Woodwork will lastfora
surprising length of time ifthese
precautions are taken first. Another
pointthatmust be emphasisedisthat
woodscrews should notbe used,
tempting as they may be. All parts should
be bolted together firmly, after all
woodwork has been primed. In myview
many amateur erections cometogrief
because these simple points are
overlooked.

Figure 3shows theuppersupport
details. The 2ft length of 2in x 1in, with
the mast guide attached, is bolted to the
centre-plate, and the 18ft stretcher and
T-hingeis aligned and similarly fixed.
Whilethe centre-plateis atarightangle,
thestub masts areboitedin place. The
centre-plate maynowberaisedonto a
suitable support, allowing the stretcher
to lieatanangle while the spreadersare
fastened. On completion, the assembly is
moved out of the way so that work on the
lower support may proceed.

Figure 4gives thelayoutofthe lower
centre-plate and shows how the bottom
ofthe 18ft stretcheris bolted in position
during erection. The brackets shown
should be heavy duty ones, preferably
galvanised and, as can be seen, these are
bolted rightthroughthe centre-plate
and the 2ftstrutto make an extremely
rugged assembly. The brackets and the
end of the stretcher mustbe centralised
carefully, andtheboltholesinthe
stretcher must be drilled squarely.

Whenthe brackets and the bottom
struthave been assembled, the

spreaders are fixed and the nylon tie-
lines attached as for the upper support.
Provisionis also made at this stagefor a
convenientanchoring point for the 50-
ohm co-ax and balun. Although no
detailshave beenshown forthis asitis a
relatively simple matter, itis suggested
thatashortlength of wood or plastic
should be extended from the lower
centre-plate to the feedpoint, to prevent
the weight fromdistorting the lower part
ofthedriven element.

Before the assembly is mounted onthe
mast, nylon tie-lines are attached to the
ends of the spreaders of the upper

Upper gantry hoisted

to comfortable working
height. Ssddle mast-
guide bolted in position
and slement wires
attached.

- \.\

Line for
rotating antenna

supportand fastened to the stub masts,
asshownin Figures5and 6. Itis usefulto
strap alength of line between these to
provide extrastrength, and 90lb nylon
fishing lineis ideal for this purpose and
is also very suitable for attaching the
element wires to the spreaders.

Atthis point 1would liketogive atip
about the use of bamboo. These canes
will lastalongtime (hurricanes
excluded)ifthey are well protected from
ordinary weather. ideally, wrapping them
with fibreglass cloth and coatingthem
withthe appropriateresin makes an
extremely robustarray, but thismethod

/

Guys attached to

lower gantry if
u-uquluﬂ

Fig 6 Antenna in position

L

—
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isexpensive, soinstead a firmly applied
layer of tape with a coat or two of paint
canbe used, and will do quite well. Itis
nevertheless worth remembering that
bamboois apoorinsulator when wet, and
forthisreasonthedriven elementshould
notbe fixed directly to the ends of the
spreaders but attached to them with
nylonline, space having beenincluded
inthe design for this tobe done.

Mounting the elements

Lightweightstranded plastic wire is
used forthe elements, and aquick way of
mounting them is to prepare the loops
first. 72ft9in of wire is cut for the
reflector, halfaninch of insulation being
removed from each end and the wires
twisted together and soldered to make a
loop of 72ft8in, ie, four sides of 18t 2in.
Thedriven elementis preparedinsimilar
fashion.

The uppersupportis mounted at the
base of the mast and the halyard made off
tothe positionshownin Figure 5. The
angle thus provided means that an equal
strain is taken, and while thisis being
donethe 18ftstretcheris allowed to lie at
anangle. The supportisthen hoisted a
few feet,and the top section of each loop
is carefully measured and attached to
thespreaders.

Theremaining sides are now
measured and marked, and the assembly
is hoisted until the bottom end of the
stretcheris ata convenient height for it
tobebolted in position and the mast
guide attached. The bottoms of the loops
arenow tied off atthe marks, and the
balun and co-ax connected to a feed-
point at the exactcentre of the bottom of
thedriven element, the co-ax being
dressed away down the mast, allowing
sufficientslack for rotation. On
completion, the assemblyis hoisted to its
optimum heightready for use.

Conclusion

Aswithmostantennas, the quad gives
best results when erected as high as
possible. The lowestangle of radiation,
about16°, occurs at e wavelength above
ground. However, even when erected on
a30-foot mastwith the bottom elements
barely 12 feet from the ground, this
antennacan give agood account of
itself. Raising it to a Ya-wavelength gives
anangle of radiation of 40°~which
comparesverywell tothatofadipole’s
90°. Again, much depends on the ground
itself.

Itmightbe argued that abeam antenna
foronly one bandis awaste of time and
energy, anopinion which | donotentirely

IT T—Halyard

share. Nevertheless, thereis noreason
why the principle of construction
described here should notbe adapted
fora2-elementtriband array by using the
formulagiven earlier. Impedance
matching for such an assembly might
wellemploy a series of gamma matches,
forexample, aithough the use of a
reactance capacitoratthe common
feedpointwould probably be necessary.
In any event, the assembly lends itself
verywell to many adaptations and | hope
thatthe ideas given here will prove
useful to the experimenter and
communicatoralike.

Don’t miss the
May edition of
Amafteur Radio

- Oon sale
28th April

Approx.2”
\_i:—_—_- ] ey =Ll e e L
\17'8"wiro attached to :V'
ends of spiders with nylon line [
| L——18"stretcher angled
(I forward while elements
" are attached at comfortable
1 working height
(18" 2'’ sides reflector
added at same time)
Fig 7 How the element is attached to the upper support
. |
' | .
’ [ |
Bottom of 18’ stretcher bolted
through brackets after upper
17°8"wire attached to ends of support has been raised by
_—" spiders with nylon line / halyard
Approx 2 [ _ _ _ - - ___ — e — e e - - e e e - . - __ <
Balun and 50R feedpoint
(18" 2''sides reflactor added at
same time)
Flg 8 How the driven element is attached to the lower support
[ ]
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SHORT WAVE
LISTENER

TREVOR MORGAN GW40XB

In past columns, | have
covered the use of cheaper
receivers to get into the
hobby and, in particular,
listening to the broadcast
stations. Many listeners do, in
fact, base their whole hobby
on these stations and have
little, if any, interest in any
other part of the radio scene.
However, it is interesting to
look at the requirements of
the listener who wants to step
into the world of amateur
radio.

The communications
receiver is built to receive all
forms of radio signals, and
this includes single sideband.
But what is single sideband?
Let’s look at the standard AM
(Amplitude Modulated) sig-
nal that you are used to on
your broadcast receiver.
When a 1kHz audio tone is
transmitted, it consists of a
carrier wave and two other
signals, one at 1kHz above
and the other at 1kHz below
the carrier. A2kHz tone would
produce signals 2kHz either
side. The spacing of these
signals is always equal to the
modulating frequency. In
practice, transmitted speech
produces many frequencies
in each sideband but these
would still be symmetrical to
the carrier.

At the receiver, the two
sidebands react with the car-
rier to produce the original
audio frequencies. This
poses a problem, in that if two
transmitters are operating in
close proximity (frequency
wise) they canreactwith each
other with the result that
neither station will be heard
to full effect.

OK, what do the amateurs
do that's different? Clever
lads that they are, they found
that all the necessary
information was, in fact, pre-
sent on one of the sidebands
s0, by suppressing the carrier
and the other sideband, the
signal could still be transmit-
ted using less bandwidth. The
problem was how to get the
original signal back at the
receiver end.

Well, they could forget
about the other sideband as
this contained the same

information, so there was just
the carrier to worry about and
this could be re-inserted by
using an oscillator at the
receiver.

Thus, amateur SSB signals
can be resolved using a
suitable receiver — but a good
receiver does more than this
and is a very technical and
efficient piece of equipment.

A good receiver will faith-
fully select one minute signal
fromthe thousands presentat
the aerial, is stable enough to
hold that selected frequency
for hours if necessary, and
delivers good audio signals
without introducing any other
noise or wasting signal
power. Modern receivers
have added filter systems to
help cut close proximity
heterodynes or whistles, nar-
row the acceptance range of
the receiver and cut back-
ground noise. Some have
memory banks for preset
frequencies and means of
scanning these memorised
frequencies until a signal is
present or you hear some-
thing interesting.

However, as I've always
maintained, the ‘bells and
whistles’ are not essential to
good reception. They are
there if you want them, and
can be very useful if you are
doing a lot of listening on
regular frequencies which
can be programmed into the
receiver for instant access, or
want to quickly scan a range
of preset frequencies.

To buy a reasonable quality
receiver, | would suggest
budgeting for around the £150
mark. This may seem a lot of
money, but with new receiv-
ers costing well over £1,000
nowadays cheaper second-
hand receivers do not stay on
the market long and, with that
sort of money, you stand a
chance of picking up some-
thing worthwhiie that will give
you good service and hold a
fair price if you want to
upgrade later to a better
receiver or transceiver.

Recent adverts in the pages
of AMRAD have offered the
Yaesu FRG7 at £125 including
ATU, Racal RA17L at £150,
Lowe SRX30 for £75, Sony

ICF6700W at £100, or you
could buy a nice new Matsui
4099 portable for £130. A
couple of quid for aerial wire
and insulators, a few bits to
knock up an antenna tuner
and you are in business.

One point | would makeisto
take someone who knows
about receivers with you
when you buy a second-hand
receiver. Preferably, buy from
a dealer.. you've got some-
onetokick afussupwithifthe
thing doesn't work. If you buy
from a rally ‘bring and buy’,
make sure you see the thing
working and get your experi-
enced pal to give it the once-
over.. .he'llknow what to look
for (hopefully!).

A couple of quick tips on
receivers. Check the volitage
input on the back (it could be
aforeigner designed for 110V,
or have a variable voltage,
with the setting on the wrong
place). Switch on and listen
with the gain turned down and
you should hear nothing (a
noisy transformer can spell
future trouble). Turn up the
AF gain, tune to a Morse
signal and give the receiver a
couple of light taps. The
signal should remain con-
stant (failure means a dodgy
oscillator board).

Tune to an SSB signal and
note the frequency. If the
signal remains steady and the
digits on the meter stay on the
same frequency, that's fine (if
not, you either have drift or a
dodgy readout). Turn the AF
control up and down and
listen for rough bits. Worn out
tracks on the controls can be
expensive. Check that the
tuning control is smooth. If
it's an analogue dial, make
sure it stops at the end of the
run after a couple of turns.
Finally, get a receipt with the
seller's name and address on
it. At local rallies, many sel-
lers are known by the organis-
ers who will vouch for the
chap, but be wary if the price
seems low or you get ‘that
feeling’. Many a purchaser
has lost his equipment andhis
cash to a wily bird.

Radio reception on the
amateur bands is a little
different to what you may
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have been used to on the
broadcast bands. If you
thought the broadcast bands
were crowded, you only have
to listen to eighty metreson a
Sunday morning, or twenty
metres later in the day to
realise that things can get
very hectic here too.

What you have learned on
the broadcast bands about
certain areas only coming on
during the morning or even-
ing, applies here as well. You
will find it of little use listen-
ing for American stations at
0800 or the Pacific area at
1800. For one thing, at those
times, those areas are in
darkness and most people are
in bed!

One of the most useful
things to have handy is either
a world map showing the
relative time zones or a clock
that shows the times in other
areas relative to GMT. This
way you will know that, at
least, most people are awake
in the area you are listening
for.

The amateur band coverage
is laid down by international
agreement (but not all coun-
tries have the same band
coverage). However, the seg-
ments of bands that are used
for different modes are
only recommendations, but
nevertheless are agreed
upon by the recognised radio
‘bodies’. Strictly speaking,
you can use Morse on the
phone end of the band or
transmit slow scan TV any-
where you like. However, an
operator would not remain
very popular or make many
contacts if he did so (and |
wish those who called CQ on
14.230 would think twice!).

Some countries only allow

their licensees on certain
frequencies until they are
experienced, an idea that

should be international, jud-
ging by the performance of
some licensees!

The band plans give the
operators a chance to make
contact without being inter-
fered with by users of another
mode, but this does not
prevent others using the
same mode intruding on the
same frequency - it is only
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good operating that avoids
that!

So, if you have the band
plan, you know where to look
for the mode and frequency
that you want to monitor. All
you need now is a pair of
decent headphones and you
are ready. Good headphones
are a must when monitoring
the bands, though you don’t
want the super hi-fi type as
these emphasise audio fre-
quencies which you are not
interested in. Get a pair of
lightweight phones that are
comfortableto wearforalong
period (I use the Saisho
HF40s). These will enable you
to concentrate on weak sig-
nals when necessary and you
won't annoy anyone else
either.

Now you are all set up and
ready to go, and next month
we’'ll have a look at the bands
and see what's about. Mean-
while, have a slow scan
through the bands and see
what you can find. Now to the
mailbag and our ever increas-
ing band of award hunters.

This month starts with Her-
bert Yeldham ILA274, of Burn-
ham on Crouch, who submit-
ted a claim for the Continen-
tal Award for North America.
He had some nice ones
among them, like W200AQL,
VX3JGC, J37AH, HI8RFA,
HPS0LZ and Ti2JJP. Herbert
uses the Yaesu FRG8800 with
two 80m end-feds to puli in
the signals...and to good
effect too!

Next on the list is Stan
Porter ILA062, of Malawi, who
has just moved QTH but
managed to claim the Con-
tinental Awards for Europe
and the USSR. Stan has the
FRG7 and acouple of Sonysin
the shack, while the 14AVQ
vertical and inverted V pull in
the signals.

Joan Slater ILA185, of Mat-
lock, gets into the lists again
this month with a claim for the
Continental Award for North
America, showing that her
HF125is still working well into
the end-fed.

Dave Howes ILAO041, of

" Rochester, also claimed the
same award. After a bit of a
break from listening to pur-
sue his love of photography,
he came back to the fold and
still has his ears well tuned.
Philip Davies ILA023, of Mar-
ket Drayton, also gotin on the
act and, in addition, logged
the American Bicentennials
and the Canadian Winter
Olympics stations. Philip
latched on to the 73 Magazine
contest which enabled him to
log the required 100 stations
in less than a month. Not idle
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otherwise, he also caught
OHOMB/OJO0 on Market Reef,
UAGBECU in oblast 109, Cher-
kessk, and AX5PGT in Ade-
laide on 15m.

Hedley Falkinder ILA150, of
Malton, also claimed the
same award and particularly
mentioned W2GD/P/OHO,
W200ACW and the Olympic
stations. A card for the winter
Olympics event requires two
different special callsigns on
two bands or modes plus a
VE6. Claims to VES.

VX3XN stated that they
were going to do a new award
called the Polar Bridge
award, requiring 3VEs, 3 UA9s
or UAOs, 1 Moscow, 1 Ottawa
and 1 base camp contact. The
base camp was, apparently,
NP28T on Resolute Island and
the call CY8C was being
applied for. More news when
it arrives. . .thanks, Hedley.

Ken Burnell ILA097, of Mil-
ton Keynes, put in his third
claim for the Continentals,
and is trying hard to make a
sweep of the board. Ken also
received a nice one in
VKOAT/MM on a trip to
Antarctica. He'd heard about
him on the VK net and hunted
around but reception was bad
in the UK as the /MM was
calling ‘G’ stations without
reply on 14113,

Stan Taylor ILAQ70, of Hart-
lepool, sends us the news that
the ‘G4V’ Group are issuing
an award for licensees and
SWLs for logging 30 stations
in the 4V, 2 and 3 letter
callsigns within the G4v,
GD4v, Gl4aV, GJ4V, GM4yv,
GU4V and GWA4V series. Only
half of the loggings can be
made from the G4V nets. The
cost of the award is £1.00 and
claims should be in log style
and sent to Ann G4VXS,
QTHR. The G4V net can be
found on 3.715 at 14.30 each
Sunday during winter months,
or 20.00 during the summer
(provided that we have one!).

Geoff Hughes ILA302 wrote
in from Dover about his
Tatung TMR7602 receiver
which he uses with a random
wire about 22ft long or a
‘Royal Blue' folded dipole.
With no ATU, he gets good
reception on 20 and 80, fair on
15 but little on 10. | have
suggested an aerial tuning
unit between the aerial and
receiver but this may not
improve 15 and 10 as these
bands are not at their best at
the moment.

Congratulations to Janet
Richards of Reading, who
now has the callsign G7AIV.
Jan asked about the AMRAC
which used to be broadcast
on Ceefax but, apparently,
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the BBC have stopped listing
addresses. Does anyone
know what's happened?
Finally, Jon Baker G1PGH, is
studying hard at the moment
for a degree and has had to
curtail his listening for the
most part, but is still logging
the broadcast bands between
studies. He is using a Russian
‘Astrad’ which cost him the
princely sum of 75p at an
auction! It has a slight faultin
a couple of loose transistors
but he's now using it to good
effect with R Australia, R
Japan (via Gabon), and many
of the regulars. He's asking
for an award for ‘thousand

miles per pound
cost’...cheeky, butit provesa
point!

Regular readers will have
noticed the ‘ILA’ numbers
alongside many reporters’
names and the report on
GB2ILA last month. Perhaps
an explanation is due.

Way back in 1985 one of our
readers, Geoff Curtis, sug-
gested that other readers
might like to swap informa-
tion directly and suggested
that a little group could be
formed. | agreed to act as an
intermediary and published
the idea in this column. The

idea became very popular. So
popular, in fact, that the
‘International Listeners’
Association’ was formed and
now has well over 300
members.

Amateur Radio magazine
has wholeheartedly sup-
ported the group from the
outset and has allowed me to
use this column to announce
any activities, such as
GB2ILA, but | don’t take
liberties and ‘plug it to death’.
However, anyone interested
in the group can contact me
directly.

Membership of the ILA is
£1.00 a year and for this you
get a quarterly ‘Newsletter’
with all sorts of hints, tips and
news. There is an extensive
awards scheme, including the
Amateur Radio ‘Prefix
Awards’. Drop me a line at 1
Jersey Street, Hafod, Swan-
sea SA1 2HF.

Well, that’s it for this month.
With a bit of luck, we will see
some more activity on fifteen
and ten over the next few
months, so if you hear any-
thing interesting please drop
me a line. The address is:
Jersey Street, Hafod, Swan-
sea SA2 2HF. Meanwhile, 73
and good listening!
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USER o
o REVIEW

Thenew Sony ICF-SW18S, pictured on
thefrontcover,isthe latest-and
smallest-offering from Sony. Amateur
Radiowas lucky enough to receive an
SW1S forreview the day after it was
introduced to this country.

Nicknamed ‘Victoria’ by Sony staff
because of the latter half of its serial
number, thisnewcomeristinyindeed-
only118.2 x 71.4 x 23.7mm (w/h/d). In fact,
Sony say that the SW1S is the smallest
world-band receiverinthe world, having
acoveragesimilarto itsbig brother, the
ICF 2001D, but excluding the air band.
This means that 150-29995kHz is covered
onAM, plus76-108MHz FM. FM is a
superheterodyne, AMisadual
conversionsuperhet.

The SW1S comesinan attaché-style
grey case whichsnapsopentoreveal a
complete,and very miniature, system-
inimitably styled in adistinctively Sony
fashion. Everythingis low profile, with
rounded edges and rounded keys, tiny
sliders and aconcealed telescopic
antenna. In addition to the radio, the
case contains anactive antenna, aset of
headphones, an ac power adaptor,
antennacontroller, carrying case and
carrystrap. Awesome. ..

The SW1Sisn't battery hungry, taking

two AAssize batteries, though the active
antennaneeds fourmore. The manual
indicates that forthis, on apower output
of 250mW, you can expecttwelve hours of
listening, based on an average four
hoursaday ata‘normal’ volume.

Now to examine the numerous
facilities. The front panel houses the
speaker, whichis on the extreme left.
Nexttothisis the square power on/off
button andrectangularstieep/timer
button. This turns the radio off
automatically after 65 minutes and will be
useful for the late night listeners trying
to catch rare stations after others have
signed off.

Below these s the key protectbutton, a
tiny low-profile round thing—as are most
of the front panel buttons. Perhaps the
radio of the future is destinedto be less
angular? The key protect facility
disablesthe front panel buttonsin case
of accidental contact-notabadideaon
something scarcely largerthan abar of
soap.

Below this liesthe band/alarmset, a
dual function button whichisusedin
conjunction with the manual tune key.
Withtheradioon,these are used to
produce the lowest frequencies of each
band in turn. With the radio off, the same

FREQUENCY STATION POWER (kW) LOCATION SIGNAL
162kHz R France Inter 2000 Allouis Good
218kHz R Monte Carlo 1400 Monaco Good
272kHz Hvezda Prog 1500 Topolna Fair
738kHz RNE1 250 Barcelona Poor
747kHz Hilversum 2 400 Flevoland Good
792kHz Chiltern R 0.3 Bedford Excellent
873kHz American Forces Network 150 Frankfurt Poor
927kHz BRT1 300 Wolvertem Fair
963kHz RRE 600 Turku Fair
1008kHz Hilversum 5 400 Flevotand Good
1026kHz R Cambridgeshire 05 Cambridge Good
1044kHz DDR1 250 Burg etc Fair
1062kHz Danish Prog 3 250 Kalundborg Fair
1071kHz R France Inter 40 Lille Fair
1125kHz RTBF2 20 La Louviére Poor.
1143kHz R Moscow 150 Kaliningrad Fair
1179kHz R Sweden 600 Sélvesborg Good
1197kHz Voice of America 300 Munich Poor
1206kHz Polish Prog 2 200 Wroclaw Fair
1224kHz Sofia 1 500 Vidin Fair
1233kHz Hvezda Pr 400 Prague Good
1269kHz DLF 600 Neuminster Fair
1305kHz Polish Prog 2 100 Rzeszow Poor
1314kHz Norway Prog 1 1200 Kvitsoy Good
1377kHz R France Lille 50 Ukraine etc Fair
1440kHz RT Luxembourg 1200 Marnach Excellent
1539kHz DLF 700 Mainflingen Fair
1593kHz Westdeutscher RF 400/800 Langenberg Good
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buttonsare pressed to setthe alarm,
whichturnstheradio onautomaticaily.

The lowest keyinthissetis another
dual function control, the enter/time set
key.Again, this is used simultaneously
with the manual tune key, the function
depending on whetheror nottheradiois
on. With the radio off, it allows the user to
setthe currenttime, which will be
displayedin the LCD whentheradiois
notbeingused. With theradioon,itis
usedto presetastation in conjunction
with one of the numeric buttons, thus
entering the displayed frequency and
allocatingit to that particular number.

Moving swiftly along, we find the LCD
and numeric keys, manual tune + or —
and AM/FM execute buttons, plus atiny
red LED-the tuningindicator.

The AM/FM execute keys are used
before and after entering afrequency;
thefirsttimein their function of mode
selector,thesecond time as an'execute’
command. Many of the keys have dual
functions, doubtless necessary because
ofthe tiny area available for controls.

Ontop ofthe radio is the main power
switchand arectangularlight switch.
The powerslider is minute and the light
switch scarcely bigger, so they need
little effortto use. Thelightis, happily,
quite adequate, although it deactivates
whenthebuttonisreleased. Theradio's
size makes holding this easy; itcan be
helddownwith one finger while theradio
nestlessnuglyinthe palm of the hand.

Ontheright,thereisaslendervolume
control thumbwheel, below whichis the
tone switch. This canbe set for best
results between ‘music’and ‘news’
settings. Then comes the minijack forthe
supplied headphones, the external
powerinputjack and the handstrap.

Onthe leftside, atthetop, isthe
telescopicantenna. Thisis concealed
within the body of the radio, unfolding to
asurprisingand robust20inin length,
with aball jointatthe bottom for
directional adjustment.Below thisisa
slidermarked 'sens’, labelled ‘DX’ and
‘local’.Normally, ‘DX’ provides better
reception, unlessthesignalisso loud
thatitbecomes distorted.

Atthe bottom of the leftsideisa
recordingoutputminijack, for
connectionto ataperecorder. Notabad
list of features forsuch asmallradiobut,
as the man says, there’'smore.. ..
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There's morein the casethan the
radio, as indicated. Thisisintended tobe
acomplete kit, with everything
necessary for catching DX included. For
extralistening power, two additional
attachments are included. A miniature
extraconsole, the external antenna
controller, plugsinto the tape outsocket.
This has three sliders: power off/on; an
attenuator with two settings, 0dB and
—20dB; abandselect switchforSWor
LW/MW. The attenuatoris normally set
on0dB, butwhen stronginterference or
intermodulation is present the setting
can be changedto —20dB.

The other side of this console has two
sockets—atape outputanda‘from
module’socket, the active antennabeing
attached to the latter. This has a state-of-
the-artreel of cabie ending in a minijack.
| like the fatwinder, which occupies most
of one side of the antenna module and
has arecessed finger hole for quick
rewinding of the cable. Everything tucks
away neatly, the jackfitting into arecess.
Thisradiowill definitely appeal to
anyonewho likes thingstolookgood. ..

The active antenna unfoldsto atad
under46inlong, guaranteedtoimpress
the guy nextto youonthebeach. it
terminates thoughtfullyin adeepyellow
knob, which could save the odd eye. The
headphones are also designed to cause
jealousy, beingtiny thingsin an elegant
casewhich hasthesame fatfinger-
winder and recessed jack housing as the
active antenna. Each earpieceisonits
own length of cable.

The connoisseurwill appreciate those
earphones. The only relationship they
bear tothe standard tranny earpieceis
thattheyfitintheear. ..

Thelastextrainthe caseistheac
adaptor plus, of course, the manuatand a
copy of the Sony Wave Handbook, which
gives details of times, frequencies,
stationidentifiers, etc for countries all
over theworld.

Inuse, thisradio-etteisremarkable.
We were fortunate to be able to compare
itto the ICF-2001D, which Sony also
kindly lent us, and which Angus
McKenzie reviewed shortly after its
release. There are differences, of course
~the ICF-2001D has more memories (36
against 10 for the SW1S), synchronous
detection, four different sleep timer
settings and the ability to choose
between wide and narrow fiiters for AM,
CWand SSBreception. There are other
obvious differences, including the size—
the 2001D is much bigger, looking more
like the conventional tranny. [ts
dimensions are 288 x 159 x 52mm (w/h/d)
-quiteadifference. As aconsequence,
the SW1S’s speaker is considerably
smaller, 66 x 88mm againstadindiameter
speakerinthe2001D.

Having said this, in use itwould be
expected that the sound reproduction of
the SW1Swould be worse-in fact, we
were amazed athow good itwas. Though
such comparisons are purely subjective,
everyone who heard the SW1Sremarked
on the quality of sound ‘from such asmall
radio!’

The SW1S proved simple to use, with
an extremely good manual which
detailed the use of the facilitiesina
clear, precise and uncomplicated way.
From this point of view the manual is
excellent—if youwant the technicalinfo
orcircuitdiagrams, thenitisn’t. Again,
it'sapersonal choice, and | feel thatSony
probably expect that buyers of this radio
won'tbe too disappointed by the
omission.

Stations heard onthe SW1S using the
active antennaare listed inthe table. The
reception of some of the further stations
was remarkable, although the ones that
are labelled as ‘poor’ were mainly
suffering from co-channel interference
which wasrelieved by using the
attenuator. Anything labelled as
excellentsounded like the transmitter
was down theroad, not several hundred
miles away. Nothaving asignal strength
meter like the 2001D, the measurements
hadto be fairlyimprecise. That's one
thing I wish they could have squeezedin.

In conclusion, the SW1S is certainly an
unusual radio and well worth alisten,
although at£250it's not forthe Scrooges
amongus. The 2001D is ahundred
pounds more-ahard choice to make;
ultimately, one that can only be made by
careful consideration of the features
whichyoureallywantinaradio. The
SW1S s very beautiful,very portable,
with an excellentrange and coverage,
notto mention high quality reception. A
personal favourite, 'd have torob abank
to afford it. Anyone gotamask?

WORLD RADIO
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NOW WE ARE FORCED TO
REDUCE YET AGAIN

£99.99

WHILE STOCKS LAST
+ £8 CARRIAGE & PACKING

OUR PREVIOUS PRICE WAS RIDICULOUS!

SPECIFICATIONS & FEATURES
(Realistic DX440)
* Fult AM/FM frequency range 150-29999kHz plus FM 87 5-108MHz, mono/stereo
« Five Tuning Fuctions
Direct press button frequency Input  Auto scanning, manual scanning
Memory recall and manual tuning knob
« Built-in clock and alarm. Radio turns on automatically at preset ime &
trequency
+ Fourteen memores
— Nine memory channels for your tavourite station frequencies
— Last setting of mode & waveband stored in § memories S
+ Direct press-button access to ail 12 shortwave broadcast bands
+ Two power sources - battery or AC mains adaptor
» General coverage of atl AM bands in L
coverage on all versions) Plus ot course the FM band tor quamy Sound

TATUNG (AMBASSADOR 2020)

d band

br

FULL AFTER SALES SERVICE
CALLIN FOR DEMONSTRATION!
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+ BFO control (beat |
(slnglo side band) and cw (Morse Code) transmissions

nh stereo

« SLEEP Function turns the radio On or Off after an adjustable ime of 10-90
minutes

» Separate BASS & TREBLE controts tor maximum listening pleasure

= External antenna jack for better reception

+ Adjustable RF GAIN control to prevent overloading when listening close to other
strong stations or it there s m(erfevence

of SSB/USB/LSB
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SONY

DEALER

AN-1 active antenna with FET RF amplitier made tor any SONY
radio ever made plus any other make of receiver. Works on
batteries or mains. it simply 1 the best! £4@ + £2.50 p&p. It's the
cheapest way round the world

New ICF-7800A and improved ICF7600DS in stock
ICF2001D, PROBO, AIR7. Pius we stock Sony accessories and
thewr hi-h range

DIPLOMAT $SG788L. 10 waveband pocket miracle, 13, 16, 19, 25, 31
41, 49 shortwave bandspread + VHF/FM, long and medium wave
and stereo VHF into headphones. £39.98 + £2 p&p for radio
headphones, carry case, 100 page waveguide

8 band VEGA 215 Mk N SELENA - mains and battery, true Russian
technology and ruggedly made Complete with long range aerial
and earpiece, £39.98 + £3 p&p or add £2 extra for security
delivery VEGA 208 8 band 24.95

FULLY ILLUSTRATED CATALOGUE
£1.00

1.
S.A.E. WITH ALL CORRESPONDENCE

PANASONIC s

PORTABLES

display to night-time use B600 —- RFB20L - RFBGOL
THIS IS ACRAZY PRICE, SORUSH pexgne o vozonine et o e HIGH TECH AND QUALITY WORLD RADIOS
DI 29 2 16.0cm (11 5in x 6 31 x 2.361n)
US YOUR ORDER TO AVOID :S’VI‘:::‘E{T?Z?S“‘&E?J‘,T"?’J t;m GRUNDIG =
+ Weight — s) withou eries.
mwmlmm * Wnedglnn"ow hlgter switch SATELUT RADIOS
DIGITAL FREQUENCY DISPLAY P.S.U. 400 MW OPTIONAL EXTRA £10 WE STOCK A RANGE OF AIRBAND RADIOS &

FREE RECENT WRTH HANDBOOK WITH ANY RADIO PURCHASED. YOU JUST PAY £2 HANDLING AND POST.

SCANNERS. TELL US WHAT YOU WANT.

- JOHNSONS SHORTWAVE RADIO

EN

. 43 FRIAR ST, WORCESTER WR1 2NA 0905-25740
OUR SETS ARE SO SENSITNE THEY CRY WHEN THEY HEAR “THE SOUND OF MUSIC”
APRIL 1988 please mention AMATEUR RADIO when replying to any advertisement 43



BliS

[©®

SUIL

POLARITY PROTECTION - This Article Could Save Your Rig!

If the transistor is the ‘three legged
fuse’, then the integrated circuit is
certainly the device for which reversing
the terminals is terminal. They don't like
it...but most of us have done it
Accidentally reversing the polarity of the
supply to a piece of equipment is easy,
and then we have to count the cost.

So much amateur radio equipment
these days is designed to run on a
nominal 12 volt (frequently 13.8) supply
and comes without a built-in power
supply. This is when Sodd's Law comes
into play. Sodd's Law for supplying
power to equipment has three theses:
1) Where a power supply can be
reversed, it will be.

2) Where there is a non-reversible plug
and socket on a power supply lead, the
wires will be soldered on the wrong way
round.

3) Where a piece of equipment has
reverse polarity protection, the supply
polarity will never be reversed.

Adding polarity protection is very
simple and costs next to nothing, so hunt
around the shack for non-protected
equipment and try out one of the circuits
described below.

The simple (and cheap) method

Figure 1 shows the simplest way of
protecting a piece of equipment from
reversed poflarity. It is simply a diode
wiredin series with the positive lead. The
diode, as we all know, only allows current
to flow in one direction. If the diode is
connected in the way shown, it will pass
current and the supply then reaches the
equipment.

The diode should be capable of
passing the current required by the
equipment. Silicon rectifier diodes are
ideal. Little general purpose diodes

D1
o > —o+

Supply Equipment

- o O -

Fig 1 Diode in series with positive lead

pulled out of the junk box will probably
‘pop’ in many protection applications.
The commonest types, like the IN914 and
1N4148 are only designed to pass 75SmA.
Suitable types might be:

1N4001: 1 amp (100 volts)

1N5400: 3 amp (50 volts)

MR751: 6 amp (100 volts).

Equipment which draws a current
greater than these will require a more
sturdy diode, probably one with a good
heatsink. This suggests the first problem
of this simple method: it is only really
viable with low currentequipment. For as
the currentrating of the equipmentrises,
so does the physical size of the diode and
associated heatsink.

Another disadvantage is the voltage
drop across the diode. A forward biased
diode will not conduct until approx-
imately 0.75 volts dc is applied, so there
will certainly be a voltage drop across
the diode. In many applications this may
not be a problem, but some equipment
uses relays which may not change over
properly with a reduced voltage. Such
problems will be more noticeable with
battery operated equipmentbecause the
battery voltage will not be able to fall
quite as far before malfunctions occur.

The any-way-round circuit

The circuit shown in Figure 2 is the
familiar bridge rectifier circuit com-
monly used to convert the ac voltage
from a transformer into the required dc
voltage in a power supply. This circuit
can also be used at dc for polarity
protection.

I1f you follow the possible current paths
through the four diodes, there are two
alternatives. If a positive voltage is
applied to the top of the left-hand side of
the circuit, D2 will allow the positive
voltage to appear at the top (+) of the
right-hand side of the circuit. Also if a
positive voltage is applied to the bottom
of the left-hand circuit, current can pass
through D3 to give a positive voltage at
the same (+) point. The same applies to
the negative voltage.

What agood circuit! Because whatever
polarity is applied to the left-hand side of
the circuit, positive voltage will always
appear at (+) and negative voltage will
also appear at (-) on the right-hand side
of the circuit. Whichever way round the
supply is connected, the equipment will
receive the correct polarity. A circuit to
beat the idiot!

But there are problems, and they are
exactly the same problems associated
with the simple circuit above...only
twice as bad. There will be double the
voltage drop in this circuit because the
supply has to pass through two diodes,
and the diode bridge must be rated to
suit the current requirements of the
equipment.

The polarity fuse

The circuit shown in Figure 3 uses a
fuse to protect the equipment from
reversed polarity. If the circuit is con-
nected as shown, the supply reaches the
equipment directly. Should the polarity
of the supply be reversed, the diode (D1)
will conduct and a short circuit will
result. The fuse (F) will blow and the
equipment will not receive the reversed
supply.

A nice, simple circuit, but it can have
drawbacks. The fuse has to be capable of
passing the current required by the
equipment and the diode has to be
capable of passing a high current for
long enough to blow the fuse. Otherwise
the diode will blow before the fuse, and

Fig 2 Bridge rectifier circurt

=,
D1 D2 + o -><0- o+
+
Supply Supply ]i o1 Equipment
any polarity
D3 i
Da Equipment
-0 0 -
-0 —
O—

Fig 3 Circuit using a fuse as protection
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the very purpose of the circuit is

negated. So this is a good, simple circuit.

but capable of going wrong if the diode
fails to fulfil its purpose!

The polarity protection relay

The best method of polarity protection
for home constructors to build is shown
in Figure 4. This circuit uses a relay and
two diodes. The circuit may seem more
complexthanthe other methods butis, in
tfact, very simple. Only the positive line is
shown; the negative line runs directly
from supply to equipment.

The relay (RL1) is a 12 voit relay with
one or more changeover contacts. The
example shown has two sets of
changeover contacts. These are marked
as normally open (NO) and normally
closed (NC). The two sets of contacts are
wired in parallel.

The positive line of the supply is
connected to the centre of the
changeover contacts and since the
normally open contacts go to the
equipment, no current can pass until the
relay has changed over. The positive line
also passes via a diode (D1) to the coil of
the relay.

A second diode is wired across the coil
in the reversed bias position to keep
down voltage surges from the magnetic
field of the coil.

Ifthe circuitis connected the right way
round, the positive voltage can reach the
top of RL1. Closing the switch (SW1)
allows the coil to receive 12 volts, and the
relay is energised. The relay contacts

change over, switching the supply to the
equipment. If the voltage applied is of
the wrong polarity, the relay will not
receive the supply line power because of
D1, and the equipment will not be
switched on.

There are several advantages to this
circuit. The equipment cannot 'see’ the
supply voltage at all unless the polarity is
correct. D1 need only be capable of
passing enough current to energise RL1
and thus can be a smail diode (1N914 etc).
The switch is in the ground return line of
the equipment and, if used as the main
switch for the equipment, it only requires
one wire: the ground point can usuaily be
picked up near the switch. The power
handling capability of the circuit is only
limited by what the relay contacts can
handle. If these contacts are in parallel,
as in this example, twice the current can
be switched.

The circuit does require a relay in
addition to the diodes, but a cheap relay
with sturdy contacts can be used. Kanga
Products will supply a suitable relay
already wired, with the two diodes, for
£1.45 complete (see footnote). For a
modest outlay, a piece of equipment can
be well protected.

So protect your expensive commer-
cial, or precious home-built, equipment
by adding polarity protection.

Fooinote
Sources:
Reverse polarity protection relay - a
relay, with contacts capable of handling

aL?
Supply nc  Contacts

+12v

(33 4

024 §

RL?
o1

—- +12V
12V o In

To

+
——

01/02

Fig 4 Table of values:

D1/D2 IN914 or similar silicon diode

RL1 12 volt relay with changeover contacts
SW1 Single pole on/off switch (if required)

16 amps, complete with diodes already
wired in place (as in Figure 4), £1.45
including postage, from Kanga Products,
3 Limes Road, Folkestone, Kent CT19
4AU.
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Duetospace limitations caused by the
beacon and TV information kindly sent by
KA3B, G3COJ and others, I have
reluctantly had to hold over
contributions to the mailbag section of
this column. Please continue tosendin
your reports, though, and | witl publish as
many as possible next month.

Inthe Marchissue, | referredto
negotiations between Eric F9LT and the
REF (French authorities) for relaxation
of 50MHz restrictions, to allow limited
access tothe band on aregional basis. As
explained last month, there are two
areas where Band 1transmitters are
operating, and the authorities say thatno
operationwill be allowed on 50MHz
within 150km of these stations. Eric is still
trying to get this distance decreased,
however, so watch thisspace for further
developments. | havereceived amap
from Eric illustrating the proposed areas,
butitis only provisional atpresentand
notfor publication. | will publishitas
soonaslcan.

Eric has received over 150 applications
from French hams for sixmetre permits.
He confirmsthatmodes will be the same
asours (CW, SSB and RTTY, although he
did notspecify FM!).

and between 1331 and 1850 for G4UPS. In
the north, G3MY had contacts between
1400 and 1850 and G3CCH between 1400
and 1900. There was no repeat of these
conditionsduring the evening.

The following day, 23rd February, the
solar figures were the same, 105, and the
Aindex was again at 70, but forsome
unexplainedreason, despite continuous
monitoring atl over the country,no
aurorawasreported. There was
extensive tropo, however, with GM4RMK
being aconsistentsignal.

Outstanding performance

Geoff GJ4ICD had seventy-three
QSOsduring the auroralopeningonthe
22nd; quite an outstanding performance
for astation so far south! Fromthe north,
visible patches of aurorawere reported,
butthere were no tangible results.

Last month,dueto atypingerror, |
incorrectly reported the number of
countries QSOd by Ted Collins whilst
operating as ZD8TC from Ascension
Island. Itshould have read 71 countries
worked and confirmed. Ted stili ranks
11th on the ARRL six metre list,
publishedin QST.

February activity
On February 21stthere was amajor

Australian Beacons

by Nen Ellis GSKUW

Beacon problems

In my article 50MHz - What to Expect,
published in Amateur Radioin March
1987, | referred to the practice of
checkingtherising MUF levels during
the run-up to solar peaks by monitoring
beacons, radio stations and TV sound
and video stations. This month 1 am able
toreproduce, thanksto Harry Schools
KA3B, Brian Bower G3WOJ and others,
sixmetre international beacon listsand
sound and video data around 50MHz.

| have attempted, through aseries of
letters and telephone calls to beacon
custodians, to provide the most accurate
and up to date listing of the US six metre
beaconsthatare currently operational.
Thiswas no easy task, as beaconscome
and go with great frequency, confusing
even the most active operators on the
band. Also, the operating parameters of
beacons change quite often.

Because of these factors, inaccurate
information has atendencytogetinto
printin the various magazinesand
newsletters covering the subject. There
are many beacon lists that are grossly out
of date.

Western United States Beacons

50.064MHz  N7DB CN 85 {OR) (C)
50.065MHz  WOIJR DM 79 (CO) (C)
50.065MHz  KAOCDN DM 79 (CO) (C)
50.067MHz ~ WOBJ DN 91 (NE) (C)
50070MHz ~ WBOCGH EM 13 (TX) (C)
50070MHz  WATECY CN 85 (OR) (C)
50.077MHz  NOLL EM 09 (KS) (C)
50.095MHz  K7IHZ DM 43 (AZ) (C)

(C) Continuous operation

N . 52.200MHz VK8VF Darwin
solar disturbance. The following day the 52.920MHzZ VK6RTT Wickham
solar figures were 105 with the Aindex at 52.325MHz VK2RHV Newcastle
70: the highest for along time. During the 52.345MHz VK4ABP Longreach
afternoon there was extensive aurora, B O pReTIy hCL
stretching tomy QTH in Folkestone and :gz:gm‘ Wallsls Hobart

i z VKOMA Mawson
alsotothe Channel Isles. My best QSOs 52 420MHzZ VK2RSY Sydney
were with E19Q and GJ41CD. Idid not 52.525MHz VK2RGB Gunnedah
hear any Scottish or LA stations, but 52.435MHz VK3RMV Hamilton
many were worked by other stations. 52440MHz LSS Townsville

My thirteen A QSOs took place paisOMEZ AL LT ]
. 52460MHz VK6RPH Perth
between 1510 and 1730Z, but contactsvia 52 465MHzZ VKERTW Albany
auroral activity took place between 1300 52.470MHz VK7RTN Launceston
and 1600 for G6XM in the West Country
TV Stations in Europe, 45-54MHz: Sound
Freq (kHz) Station Country Loc/Grid
49224.0 Arbresie France JN25
(Vision 55724.0kHz)
53729.2 Goettelborner Hoehe FR Germany JN38
53739.6 Qerebro Sweden JO79
53742.2 Muro Portugal IN51
53744.8 Biedenkopt FR Germany JO40
53746.1 Gulen Norway JpP21
53749.7 Varanger Norway KP59
53750.0 Bantiger Switzerland JN36
Navacerrada Spain IN8O
Santiago Spain IN52
Sankt Poelten Austria JN78
Vaennes Sweden JP93
53752.6 Greipstad Norway JO38
53756.1 Melhus Norway JP53
53760.4 Gruenten FR Germany JNS7
Steigen Norway JP77

Eastern United States Beacons

50.060MHz WASONQ  EM 79 ©OH  (©
50.060MHz K4TQR EM 63 (AL (©
50.061MHz KINFE FN 31 ©n  (©
50.062MHz WaVD FM 19 MD)  (C)
50.063MHz N4PZ EL 87 FL)  (©)
50.064MHz W5VAS EL 59 ) (©
50.067MHz W4RFR EM 66 Ny (©)
50.067MHz WBSIGY EM 79 (OH) . (C)
50.069MHz WaHHK EM 55 ™) (©
50.070MHz WBAGJG  FMO06 VA ()
50.070MHz KOHTF EN 31 (1A} ©
50.070MHz KA4VEY EM 64 (A (©
50.070MHz KB4UPI EM 63 (AL (©
50.070MHz W2CAP FN 41 (MA) (€
50.070MHz N4LTA EM 94 (sCt (€
50.072MHz WAYTM  FN 12 (NY)  (C)
50.077MHz N5JM EL 49 Ly o
50.080MHz WB400J  EL &7 (FLY  (©
50.080MHz WIAW FN 31 ecn
50.092MHz W5GTP EM 40 Ly

NB: The US square numbers shown will be a useful
indication of the location of stations QSOd on 6m

(1) Intermittent operation
(C) Continuous operation

46 please mention AMATEUR RADIO when replying to any advertisement

APRIL 1988



One of mymain goals isto publish
accurate beaconinformation. The only
way todo thisis to obtainfirst-hand
informationdirectfromthe beacon
operator or custodian. Amajor problem
with preparing beacon listsis thatthere
istoomuch misinformation floating
around and that this type of information
is constantly changing.

Special QSLs

Beacons provide valuable information
for calculating long-term propagation
trends and spotting band openings.
Many custodians have been confirming
reception reports of their beacons with
specialised QSL cards or letters.
Stationsdoing thisinclude N4LTAin
South Carolina, WOIJR/KAOCDN in
Colorado and KINFE in Connecticut.

I's big in Japon!

As most of the commercial equipment
used by sixmetre operatorsinthe UK
and many other countries is madein
Japan,itisonly naturalfortheretobea
lot of activity in that country.

| recently received news of an annual
VHF SSB/CW operators’ meetingin
Kobe, JA3. The lastsuch gathering was

held on5th and 6th September 1987, and
160 ladies and gentlemen attended this
meeting from all areas.

DXinJA
Thefollowingisanexcerptfroma
letter received by Harry A Schools KA3B
from Hatsuo Yoshida JA1VOK:
‘AsfarasJapanisconcerned, | cannot
guess the number of six metre stations.
Probablythere are 3,000 or more active
onsixmetres. Active DXers number less
than 200. Among the 10callareasin
Japan,the JA1callarea(Tokyo) has
about 50 per cent of the ham population.
Therefore, the pile-ups for DX stations
areterribleinaliJA1callareas.
‘InJapan, 50.050t0 50.090 is used for
CW, 50.100-50.130 is used for
international DX and50.110isthe
international DX calling frequency.

Legal beacon

‘Thereisonlyone authorised six metre
beacon in Japan, on50.010MHz, whichis
controlled by the Japan Amateur Radio
League (JARL). Itslocationis Mie (near
Nagoya, grid PM84), and it has 10 watts

outputand aground plane antenna.Our
legal power is 50 watts for higher class
and 10 watts for novice class.’

JA1VOKisamemberofthe RSGB
50MHz Reporting Club.

New awards

Accordingto Ray Cracknell, co-
ordinator of the RSGB 50MHz Reporting
Club, the RSGB VHF Committee has
beenverybusy preparingrules forthe
new 50MHz awards. A squares
certificate, acountries worked
certificate anda DX award are planned.
The last of these willinclude crossband
working. Details of aplanned
construction contest will be announced
soon.

Sign-off

Thatisall for thismonth. Many thanks
to all those who have contributed to this
month's column, especially KA3B,
G3COJ and JAIVOK. Apologies tothose
whose letters have been held over until
next month.

73de Ken Ellis G5KW, 18 Joyes Road,
Folkestone, Kent CT18 6NX.

TV Stations in Europe, 45-54MHz: Vision

Eastern Canadian Beacons
50.086MHz VE2STL FN 46 (QUE) [{}]
50.088MHz VEISIX FN 65 (NB) )
(1) Intermittent operation
(C) Continuous operation

South African Beacons
50.010MHz ~ ZS1STB  Stlbaal 40 watts 4 el hygan
beamed north
50.0225MHz  ZS6tw  Rosslyn 50 watts 6 el at 35 feet
50.025MHz  ZS6LN  Pietersburg 150 watts 5 el at 66 feet
(beacon runs only 10
watts between 1800
06002)
50.050MHz ZS6DN  Irene Unknown power and
operating parameters
European Beacons
50.015MHz SZ2DH  Athens, Greece 10 watts 5 el at 25
metres (1)
50.020MHz GB3SIX Anglesey 25 watts 3 el
pointed NW (C)
50.020MHz  CTOWW  NE Portugal 40 watts dipole
with NE/SW
pattern (l)
50035MHz ZB2VHF  Gibraltar Temporarily QRT
due to damage
by rats
50.050MHz  GB3NHQ Potters Bar 25 watts crossed
dipoles at 40ft.
RSGB HQ station
(C)
50.060MHz GB3RMK Inverness 40 watts folded
dipole with N/S
pattern (C)
(1) Intermittent operation
(C) Continuous operation

Freq (kHz) Station Country Loc/Grid ERP (kW)
48239.6 Goettelborner Hoehe FR Germany JN39 100
Oerebro Sweden JO79 60
482461 Gulen Norway JP21 30
482474 Biedenkopf FR Germany JO40 100
48242.2 Muro Portugal INS1 40
48249.7 Varanger Norway KP5¢ 30
48250.0 Bantiger Switzerland JN36 50
Navacerrada Spain INBO 250
Santiago Spain IN52 40
Sankt Poelten Austria JN78 60
Vaennes Sweden JPS3 60
48252.6 Greipstad Norway JO38 60
48256.1 Melhus Norway JP53 100
48260.4 Gruenten FR Germany JINST7 100
Steigen Norway JP77 60
49739.6 Budapest Hungary JN97 150
Lvov USSR KN29 150
Prague Czechoslovakia IN79 150
Simferopol USSR KN74 50
Tcherepovets USSR KO89 35
Voronezh USSR K062 35
49740.9 tovozero USSR KP78 10
49744.8 Nagykanizsa Hungary JNB6 50
497476 Moscow USSR KO85 240
49750.0 Krasnodar USSR KN95 50
Krivoi Rog USSR KN67 35
Kuzema USSR KP75 10
Leningrad USSR KOS5$ 240
Minsk USSR KO33 150
Sochi USSR KNS3 35
49751.3 Bydgoszcz Poland JOg3 100
49757.8 Novosokolnikt USSR KOS6 90
Sukhozero USSR KP63 10
49760.4 Kuldiga USSR K006 50
Owviutch USSR KO41 50
Rostov on Don USSR KN79 35
Unetcha USSR KO91 35
53739.6 Monte Nerone Italy JN63 34
53740.9 Glanmire Ireland 1051 0.05
53760.4 Monte Cammarata Italy JM67 35
Monte Caccia Italy JN81 kL]
Tneste Muggia Italy JNES 1.6
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News and comment from

Glen Ross GBMWR

The ghostly voices were back with a
vengeance on Monday 22nd February
when, from around 1300 to 1800GMT, all
bands from 28 to 144MHz were going
crazy. This has to be one of the best
auroraopenings of the last fewyears and
at times 50MHz was so full of QRM it
sounded more like a contest on twenty
metres.

It is known that about eighteen
different countries were worked on two
metres from El in the west to Russia in
the east and unconfirmed reports of
contacts into ltaly have been circulating.

Noisy sun

Sunspot activity is increasing, with the
current spot count being around sixty,
and there are possibilities of further
magnetic storms occurring and so giving
rise to auroral activity. These events
often occur at twenty-eight day periods
(the sun’s rotation brings the active area
into view again), so it is well worth
keeping an auroral calendar to remind
you when following events become
possible.

For newcomers to the mode, the
ghostly voices are due to reflection from
the auroraand, because this is not asolid
sheet and the effective reflection point
is constantly moving, there is a lot of
doppler shift on the signal. This makes
tuning very difficult.

Steady on

Due to all this shifting it is not easy to
make out what the voices are saying until
your ears get accustomed to the sound.
Also, remember thatwhen you go back to
a station you should speak much more
slowly than usual.

You should repeat the information
several times to give the other station a
reasonable chance of getting you the
first time, otherwise you are in for an
awful lot of repeats.

Iinferference

New and horrible noises are starting to
creep into the bottom end of the two
metre band. These take the form of avery
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warbly data type transmission, which
puts out a stream at regular intervals.
Most of this crud seems to be centred

around 144.03MHz and has been
reported from several parts of the
country.

Here inthe Midlands the noise appears
to come from a site to the west of
Birmingham and seems to tie up with
what are believed to be Mercury trans-
missions which are originating at about
138MHz. If you are getting similar
problems let the RSGB know, so that
things can be stopped before they get
out of hand. If it is a Mercury based
problem then we can expect it to slowly
cover the country as the network is
expanded.

Talkback

Some discussion is going on in the
microwave world as to the best frequen-
cies to use for talkback on the bands
above 10GHz. At present, most people
use frequenciescloseto 144.175MHz, but
these can suffer from interference,
especially when there is a two metre
contest in full swing. The idea is that
perhaps we ought to move onto the 70cm
band and so get away from this problem.
This is great in theory, but the main idea
of 10GHz and above operating is that itis
cheap.

It knocks the whole thing on the head
if, having built the gear for about £40, you
then have to spend around £400 to equip
yourself for talkback. Most people
already have an FT290 or something
similar for two metres and, in spite of the
occasional problem, this does seem the
best band to stay on, at least for the time
being.

Incidentally, if you are coming on
microwave and are looking for some
cheap talkback, keep an eye open at the
rallies for the little Mizuho SSB portable.
It is often available for around £50 and
does a great job. The only problem you
sometimes get with them is a noisy
tuning control, but this is a standard
transistor broadcast receiver compo-
nent and dead easy to replace.

Contests

While on the subject of microwaves,
you might like to make a note of the dates
for this year’s 10 and 24GHz cumulative
contests. They are 17th April, 15th May,
19th June, 7th August and 11th
September.

The usual scoring of one point per
kilometre worked applies and you are
allowed to change site once per contest
provided you stay within 5km of your
original starting point. You may just get
this in time to remind you of the 70MHz
cumulative contest on 27th March. Thisis
followed by the 50MHz fixed contest on
2nd April and the 70MHz fixed (the
contest, not the result) on 3rd April.

Moving on a little, we have the 144MHz
do on 2nd and 3rd April, which also
includes a special short wave listener
section.

You mightlike to getyourselfin trim for
the mammoth multiband 432 to 24000MHz
inclusive affair on the weekend of 7th
and 8th May.

GOHXO

Some news on the awards front, and a
plea to GOHXO to get in touch with me. |
have the awards waiting for you but you
did not include your QTH and | can't find
you in the callbook, please come out of
the woodwork! Several operators have
asked if Alderney and Sark can be
counted as countries for the award in the
same way as Orkney and Shetland are.

Thethinking is thatin terms of distance
fromthe centre of the country they are all
equally difficult to work. The fact that
there are only about four operators on
Alderney and two on Sark will probably
make them even more difficult to get.

Fair’s fair

However, we go along with popular
demand and, so as to make it fair for
everyone, these islands can be counted
back to the start of the award scheme.

On the same basis you may also count
the Scilly Isles, but that's your lot; no
claims will be entertained for the Isle of
Wight, etc. | am still getting enquiries
about 50MHz awards but little input as to
what you think acceptable levels are for
each grade. One of the big problems is
that any country score which would be
fair under current conditions would be
far too easy when the band really opens
up in a year or two. The fact that more
countries are getting access to the band
is also not making life any easier. How
about sending a line with your ideas for
the award?

The VHF net

A passing mention of this a few months
ago has brought several enquiries from
people who want to know the days and
times on which it operates. Actually, it
does not work like that.

In effect the net, around 14.34MHz on
twenty metres, runs more like a calling
frequency, in that people simply drop in
and out whenever they are available. If
you are a Class B person, it means simply
monitoring the frequency and waiting for
activity. You do not usually have to wait
long. If Class A, then put out a call and
see who is on frequency.
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ON THE BEAM

User groups

Two of our higher bands that have been
rather neglected in the past are now
starting to receive the attention they
deserve. These are the bands at 3.4 and
5.6GHz. A newsletter has been started by
GOCZD and G3KFD, QTHR, to co-
ordinate the activity and keep up a
supply of technical articles. If you are
interested, please send the usual SAE
for information.

The only problem is that this new
venture may clash with the excellent
microwave newsletter which is supplied
by the RSGB. Perhaps the solution would
be to co-opt the organisers of the new
venture to be responsible for these
special interest areas in the microwave
newsletter. Or is that just too much like
common sense to succeed?

Early birds

News of the satellites now. The launch
for the new Phase 3 unit still seems set
for around mid-May when the next
Ariane rocket shoots skywards. The
special rate launch costs for this satellite
are around $10,000, so if you intend to use
itagoodideawould beto send Amsat-UK
adonation. You can contact themvia Ron
Broadbent G3AAJ, of AmSat, who is
QTHR.

There is also news of a new series of
experiments called HART-1. This will
involve a team of British amateurs who

will fly balloon-based transponders to try
out some new ideas.

Technical

The basic specification for these
devices will be input on 435.045MHz with
the output on 145.845MHz. The passband
will be around 10kHz wide so there wili
only be room for three or four transmis-
sions to get through at any one time.
Power output is expected to be about
two watts.

There is no gain control system
included, in a bid to beat the 'Alligators’
(all mouth and no ears) and make sure
that weak signals get through. This
means that stations running high power
will not be welcome.

It is estimated that stations running 10
watts to a small beam should be able to
access the transponder at a range of 250
miles when the balloon is atan altitude of
30,000 feet.

Amsat are still waiting for a licence for
the experiment so for the latest news,
watch this space.

Odds and ends

Those of you looking for more indica-
tions of good conditions on two might
like to keep an ear open for the repeater
FZ5THF.Thisis located in AC08e which is
in the Pyrenees, not far from Andorra. It
has unusual frequencies of 144.825 on
the input and S17 for output. Located

around 2,300 feet asl, it puts out a good
signal.

Beready for asurpriseif you work it. As
well as its other tricks it wilt greet you
with ‘Bonjour’ and speed you on your way
with ‘Au revoir'. Nice touch that.

Someone else to look out for is
HG1YM, who is now active with 100 watts
and good aerials on both two metres and
70cm. He put a good signal into Britain
during last year's sporadic E season and
is a good catch if you can find him.

Tail spin

Down to the end of the column again,
but still not out of news.

The French are now on 50MHz, more
information next month.

Please send your news and comments
tome at81Ringwood Highway, Coventry, .
orviaPrestel on 203616941. Good hunting
till next time.

Make sure that you
are ‘On the Beam’ -
ask your newsagent
to reserve
your copy of
Amateur Radio

C. M. HOWES

COMMUNICATIONS

Eydon, Daventry,
Northants NN11 6PT
(mail order only)
Phone: 0327 60178

NEW! 2M and 6M CONVERTER KITS

If you have a receiver that covers the 20M amateur band, you can
use it to monitor the 2 and 6 Meter bands by adding the new HOWES
CV220 and CV620 frequency converter kits to your station.
Suitable for use with our popular DcRx20 receiver kit, these new
converters can also be used with any general coverage
communications receiver (no modifications to the receiver are
involved, they simply connect externally to the antenna socket).

An excellent constructional project could combine these two new
kits, together with one of our DcRx20 SSB/CW receiver kits. This
will give a great little monitor receiver covering three of the DX
chasers most favoured bands. A really cost effective way of
enjoying the ‘weak signal mode’ DX on 2 and 6 meters, together with
the most popular HF DX band.

CV220 or CV620 kit: £17.50

HOWES FINISHED EQUIPMENT RANGE

HC266 to 6M transverter. 10W RF output with ALC, VSWR
protection and very fow harmonics. Case specially manufactured to
high standards by computer controlied machine tools. 1 to 5W drive
tevel standard, 5 to 10W drive available as a no cost option.
Operators handbook includes block and schematic diagrams.
HC246 4M output version may be available by the time you read
this. Price including post and VAT: £479.90, normally availablie off
the shelf from us, and from selected retailers.

Assembled PCB module: £23.90
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Assembled
HOWES KIT RANGE includes: KIT PCB
DcRx20, DcRx40,DcRx80, DcRx160 SSB/CW Receivers £15.30 £20.90
CTX40, CTXB80 QRP CW Transmitters for 40 and 80CM £13.40 £19.40
MTX 20 10W CW TX for 20M £21.90 £27.70
CVF20 CVF40,CVFBO VFOs for above transmitters £9.90 £15.90
HC220, HC280 2M to HF transverters, 10W output £52.50 £83.50
CcsL4 Dual bandwidth SSB/CW fiiter for DcR« £9.90 £15.90
ASLS Dual bandwidth filter for ‘black boxes’ £14.90 £22.50
TRF3 Shortwave Broadcast receiver £14.50 £19.90
CTU30 HF bands ATU for receiving or 30W TX £24.90 £29.90
SWB30 SWR/Relative power indicator, 160 to 2M £11.90 £16.50
cM2 Quality nficrophone with VOGAD £11.20 £15.20
AP3 Automatic Speech Processor £15.90 £22.80
ST2 Sine-wave side-tone/practice oscillator £8.60 £12.90
XM1 Crystal Calibrator with 8 marker intervals £16.80 £21.90

All HOWES KITS include a high quality
glass-fibre PCB with screen pritned parts
locations, full instructions and all board
mounted components. Tuning capacitors to
suit our receivers and VFOs (except 160M)
are avallable at £1.50 extra (DcRx needs two,
TRF3 and CVF need one)

A copy of our free catalogue and information
sheets on any products you are interested in
available for an SAE

Please add 90p P&P for kit orders
UK delivery is normally within 7 days.

73 from Dave G4KQH,
Technical Manager.

VISA

49



SECONDHAND
—EQUIPMENT GUIDE

I've said it before and I'll say it again.
Microwave Modules stuff doesn't
normally go wrong, people make it go
wrong. For one reason or another, |
recently spent a whole day repairing
stacks of ten-metres-transceiver-in, two-
metres-out Microwave Modules trans-
veriers. The sheer variety of approaches
used to cods them up was awe-inspiring.
Do amateurs actually go out of their way
to think up new methods of making them
stop going? Maybe it’s the reliability of
the gear that makes it such a chal-
lenge...

By far the best way to kill a transverter
is to wop the full poke of the driving HF
rig up it, rather than just the low level
drive. No prizes for originality here, but
it'sinteresting to think about the damage
you can do.

The massive incoming RF will trip over
the RF sensing switch, which is what itis
there for after all. A fair proportion of the
150 watts will then be shoved up the pair
of 40673 MOSFETs in the transmit mixer.
These have a maximum rating of about
400 milliwatts each, so handfuls of watts
grieve them greatly and they pop.

Unfortunately, the damage is not yet
over. Thediodesin the RF sensing switch
give upand go funny-more of thisanon-
and the switch drops out. You are now
transmitting up the back end of the
receive converter mixer, again a 40673
MOSFET. This, too, isn't happy about
being overdriven and gives up. It's
fortunate that 40673s only cost 50p or so!

by Hugh Allison G3XSE

‘twixt diodes and relay, normally survive.

Component wise, a been-transmitted-
up example isn’t too expensive to repair.
We are talking about only a couple of
quid for the bits. | normally give ita quick
check over to see if the mixer oscillator
chain is going, check that the RF sensing
isn'tgoing butthe 'earth-to-transmit’line
gives a relay click (often the relay welds
itself up), then 1| haul the board out,
replace all the 40673s in sight and change
the sensing diodes. The 40673s should be
soldered hard down against the board
and earthed down either directly or RF
wise via a capacitor in the way it came in.

Technigues here have varied over the
years. Solder the board back in, bolt it
down (this is important otherwise it will
hoot on Tx) and try it out. Most will workif
you carry out the above instructions, and
| think the few bob wasted on changing
maybe one surviving 40673 is money well
spent to save the twenty minutes wasted
by hauling the board out twice.

Most hapless owners who have man-
aged to blow up the above rig have done
it either by mistake - connectingitup the
wrong rat hole in the rig - or as a
temporary ‘I'll just see if the band is
worth going on’ quick lash up. The main
rig is, of course, on vox. The 'phonerings,
the vox trips and the transverter's a
gonner. Don’t do it!

OK, now into the prize giving cere-
mony. in true Miss World style, in reverse
order we have third prize for the most
amazing display of ineptitude, which

The Microwave Modules transverter: If it works, leave well alone!

About half of the diodes in the RF
sensing which look OK on an AVO are
conducting like good 'uns one way and
not the other, but absolutely refusing to
produce dc out for any amount of RF in.
Surprisingly, the dc amplifier transistors,
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goes to the man who decided to fit
‘better’ MOSFETSs. Although these cost
more, and worked well at a couple of
GHz, they were no better at 145MHz than
40673s. He fitted them and found the
performance worse, probably due to his

inattention to re-biasing the new
devices, so he re-fitted the originals.
Pause. 180° round the wrong way. Pause.
All of them.

In second position we have the man
who, for no apparent reason, opened his
transverter up and, to use his own words,
‘had a poke around'. Afterwards, it didn’t
work. It didn't on my workbench either -
well not in the diecast box. As a nude
board, powered up after being hauled
out of the box, it worked a treat. Back in
the box, nuffink. You know the two little .
capacitors on the power in/PTT line
socket? He'd shorted the PTT one out by
bending the capacitor wires together.

For sheer pointlessness, first prize
must go to a young amateur who shall
remain nameless. Someone had given
him a boxful of high quality close
tolerance resistors. He had degided to
change the resistors in his transverter,
admittedly in perfect working order, for
these ‘better’ ones. His reasoning was
thatthe closer tolerance would equate to
better performance. You would think
that Microwave Modules know about
production tolerances, component
variations and parameter spreads
already, yet a still wet-behind-the-ears
amateur knows better, huh? Well, after
his operation, it was definitely different.
it hooted, notonly ontransmit butalsoon
receive; believe me, you've really got to
try to get them to do that. Microwave
Modules use lots of low value resistors,
often 10 ohms, to decouple the rails
between stages. 10 ohms is brown, black,
black. His ‘high quality close tolerance’
10 ohms were brown, black, gold. OK,
gold means a close tolerance, some-
times. It can also be a range multiplier,
like x .1—he had fitted one ohm resistors
throughout. Arrgh!

Dealing with a pest

Relating the above story over lunch, a
colleague told me of a bloke who was
always on the cadge for components. It
so happened that he was building a
stereo audio mixer and needed six one
megohm resistors. My colleague had
some 15 ohmers, brown, green, black,
with the values printed onto the brown
body of the resistor. Thus, one way up it
looked like one meg, because one brown
ring ‘disappeared’ into the brown body
and a brown ring magically appeared in
the appropriate place, again due to the
body colour. It took the ‘pest’ three
weeks to sort that one out!

i’'s smarter fo barter
I wish I'd thought of that slogan.
Unfortunately it belongs to Geefor
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Enterprises, who are at 112 Leeds Road,
Mirfield, West Yorkshire WF14 OJE. This
outfit market two products that may be of
interest to devotees of this column. One
is Barter News which is an up-to-date A4-
size listing of equipment for sale, either
Geefor owned, held on commission or
available as a sale from the owner. It is
sent free to anyone interested, if you
send an Ad-size envelope. ‘For sale’
adverts to be included cost 10p a word.

The second product is a Secondhand

Price Guide. To quote from the advertis-
ing blurb | received: ‘By adding the
prices of equipment seen advertised in
the amateur press each month, it
provides both the buyer and seller of
amateur equipment with a useful refer-
ence work.’ To translate that, what you
get for your two quid is a computer
printout of equipment and their adver-
tised prices. Bear in mind, though, that
the equipment you are interested in
might not even feature if none have

‘Modern’ PMR gear

Taxi firms are run to, hopefully, make a
profit. No one would argue with that. A
radio down means money lost. Taxi
owners are not renowned for their
‘patience while waiting for crystals to
arrive for their new rig. Believe me, they
are just not interested in the niceties of
the fact that their old rig had a receive
crystal of (F required —10.7)/12 and the
new one is (F required +22)/3. They just
want the damn thing in the cab and
channelled up. In answer to this, many
PMR rigs (Private Mobile Radio is the
sort used by taxis, construction firms,
etc) are now synthesized. To get onto
frequency, you either add diodes as
required into a matrix (lcom) or snip out
the ones you don't need (Tait). There is
normally a matrix for Tx and another for
Rx, thus allowing for simplex or duplex
working.

At first sight, a synthesized rig would
seem ideal for two metre conversion, but
beware. For starters, it's often difficult to
add more channels than the selector
switch allows for, and this is sometimes
only two. Remember, the cab owner who
wants an emergency crystal service will
be paying £25 to get each rock within
three working days, and that kind of
dough will nowadays pay for a two
channel synthesizer in production quan-
tities.

An example of a two channel synth-
esizer PMR is the wonderful, excellent,
superb Tait 500. Most of these are high
band FM, so we are talking 165MHz and
up. The synthesizer is an oscillator,
prescaler and MC145151 Motorola chip,
so a bit of re-programming and two
metresis allyours; well two channels of it
are.l'veseenthe odd one ortwo atrallies
around the £40 to £60 mark, but you've got
to be quick because a street-wise taxi
driver, who would willingly pay double
that, will hurt you to get at it first.

Incidentally, we are talking about well
under half a microvolt for 20dB quieten-
ing, plus 15 watts on Tx. Tasty, if you can
live with just a repeater and a chat
channel.

lcom market a range of hand-helds for
PMR that is also quite exciting. The
hassle is cracking the synthesized code.
The matrix board is quite cleariy labelled
out, although the channel line wiggles
about a bit.

The best trick is to dial up an unused
channel (or snip the diodes out on one
run) and find where it parks itself. By
then adding up the channel count on a
worker, you can confirm everything is as
you thought and start converting. Not a
job for a severe hangover though.

ilcom PMR handportables are often
seen second-hand at the rallies for £60 to
£80. Battery packs aren’t expensive, they
are frightening, so make sure you get a
good one thrown in. I've picked up non-
workers for £20 a throw. Some variants
are six, others twelve channels a go.

In alli cases with high band PMR, you
are taking a bit of a chance on getting it
onto two. Obviously, the synthesizer has
to come down; not a job for the kitchen
table.

A decent counter is a must, and that's
only for starters. The ‘direct’ synthesizer
is going to cost brainpower to re-
program. Remember that you may have
to change a hard wired address to go
down 20MHz or so. The mixing sort is
going to cost you that, plus, probably, a
mix crystal. The problemsstill aren’tover
because the RF stages, Tx and Rx, may
not be super-keen to whizz 25MHz or so
slower. For example, the Tait seems a
couple of dB of quietening worse on 145
than 170. For example, you go from
excellent down to good. Mind you, I'm a
lazy so-and-so and just re-tweak. If you
are up to LC ratios etc, you could
probably improve things.

Beat the taxi drivers and you could have a PMR to convert

APRIL 1988

please mention AMATEUR RADIO when replying to any advertisement

recently been advertised for sale and
that the price at which something is
offered for sale may not be the price at
which it sells. For example, the FT200/
FP200 is often seen advertised at £200,
but they usually sell for about £175.

Panic

‘Tis the week after Christmas. A ‘mate’
is banging at the door, he is skint. He has
an arrears of maintenance order or
something and the bailiffs are coming.
Will | buy his FRG7700? No, go away. The
price comes down £50. No, go away. The
price comes down another £50 and an
ATU is chucked in. I'm getting inter-
ested, but | tell him to go away. The price
comes down another £50 if I'll throw in a
litre bottle of Scotch. | am now very
interested and money changes hands,
plus a bottle!

A quick playwithit(birdies everywhere
but otherwise OK) and it's off to the
‘phone to see who will offer what for it.
Very surprisingly, a local emporium
offers me much much more than |
thoughtit was worth, and also much more
than other dealers were offering, so |
drive it down to them pronto before they
realise their mistake.

After a preliminary look over it the
salesman still seems interested and asks
if he can take it out to the workshop to
check it over. He disappears with itand |
spend an agreeable five minutes alone in
the shop reading their selection of radio
books, then | hear police sirens in the
distance. They get closer. A screech of
tyres and the police car stops outside,
lights flashing. The car doors fly open
and four burly policemen come running
in.

Paralysed with fear, | am unable to
move. The bastard has nicked it! Am |
going tosing? Like acanary. Grass? Like
a mower. By the time they get across the
shop and close to me by the counter |'ve
even managed to remember the bloke's
telephone number, and also decided that
there is no point in doing a runner.

‘Shop!’ screams one of the policemen.
‘It's OK officer’, | start to stammer, as the
salesman reappears.

‘Four pencell batteries, and move it
says the lead policeman. They are
charged 80p. The policeman throws
down a pound coin and they sprint out
without waiting for their change.

The salesman pays me for my set. |
reckon | aged twenty years that day.

Thanks

A few months ago | published a
reader’'s sketch of a mystery object with
the letters KH on it. Many thanks to the
readers who kindly wrote in with sugges-
tions as to what it might be. There were a
few votes for it being a Loran type
receiver (ie, a navigation aid). but the
overwhelming majority of letters sug-
gested that it was a flaw detector. These
were used extensively in the mid '50s to
mid '60s to detect otherwise invisible
failings in castings. London Transport
apparently had large numbers of these
for checking railway wheels. Not mega-
useful to your average radio amateur -
that's probably why they sell for a couple
of quid at rallies!
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Feedback from our reader (sic) has
shown that the information on colour
coding seems to have answered a need,
so | have decided to press on with some
more codes. We have looked at the
colour coding system for capacitors and
resistors and it will come as no surprise
to find that the same idea is used to code
inductors. As inductors and resistors
look the same, the only way to be sure
which you have picked up is to work out
what the colour code stands for and then
check the unit with a meter.

If the meter reads what the colour code
says, then you have a resistor; if the
meter reads a lot less then you have an
inductor. This is because the resistance
of a coil of wire is always less than its
inductance. The codes used are the
same as for resistance, except that a
decimal point is shown using gold and

the bands are placed in a different order
(that should come as no surprise by now).
Figure 1 should clarify things for you.

Well, at least this system of marking
components uses letters, not blobs of
paint; whether that makes it more
understandable or not is a moot point.
The new thing to learn is the tolerance
coding and this is shown in Table 1.

The three basic capacitor types are
shown in Figure 2and would be decoded
as follows: the disc ceramic gives
10000pF, 10nF or .01 microfarad, depen-
ding on which you prefer to think in. The
mylar type comes out at 22000pF, 22nF or
.22mF and the tubular ceramic decodes
as 1000pF, 1nF or .001mF.

On this one we have two extra bands,
and these show the tolerance rating as
5%, the last band indicating 5 volts
rating.

anl

Example:

Units

Tens

DISC CERAMIC

Multiplier

Tolerance
Silver
istfig| Znd fig
Multiplier

Coding silver,red,brown,redgold
decodes at 220 microhenry at 5%

— ) [T}

|

More resistance

Resistors are now often coded in plain
language, using a combination of letters
and figures to indicate the various parts
of the specification.

The first letter in the code is a
multiplier and uses R to indicate a
decimal point, K as a x 1000 multiplier
and M to show a 1 million multiplier.
Reference to Table 2 should make
everything clear.

Table 1 Tolerance codings

F = 1%
G = 2%
J = 5%
K = 10%
M = 20%

Table 2 Resistance codings

R27M = 0.27 ohm at 20%

6R8J = 4.7 ohm at 5%

470RK = 470 ohms at 10%

2K7F = 2.7 kilohms at 1%

47Km = 47 kilohms at 20%

2M2J = 2.2 megohms at 5%
The E series

Resistors are builtin a series of values
depending on the tolerance required, so
as to use the minimum number of types.
The mostcommon is the E12series which
produces values of 10, 12, 15, 18, 22, 33, 47,
56, 68 and 82 ohms. This series, together
with the multiptiers, allows any value
with 20% tolerance to be produced. For
1% resistors the E96 series is used, but
that would be too long to reproduce in
full.

Coming soon

Mext month we will round off this
series on coding by looking at the codes
used to identify valves and transistors —
believe it or not, it is possible to make

‘'some sense out of those apparently

meaningless jumbles of letters and
figures!

Fig 1 Resistor colour codings

Units
Multiplier

V4

23 )

Tens |

AN
2

MYLAR

Fig 2 Three basic capacitor types

Tens

Units Tolerance

il

T 7 !
02 J

CERAMIC

/ Voltage

5 1
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We e pleased to be able to offer you the opportunity to sell your unwanted

Simply complete the order form at the end of these ads. Feel free to use an
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FREE CLASSIFIED ADS

Send to: Amatewur Radio Classified Ads, Sovereign House, Brentwood, Essex

CM14 4SE.

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

8 Pye Cambridge, one complete and working, £15.
Three in various states of repair, £7 each or all
three for £16. Stereo receiver by Realistic, model
STA77L, £40. PSU by Farnell with +12v, -12v
outputand +5V, —5V heavy duty output,£25. lambic
keyer with built in side tone - variable speed, £15.
Ex-arcade game circuit boards packed with TTL
chips and other components. 3 boards for £5.
EPROMs 2708, 2716, 2732, 3 for £2.50 inc post and
packing. Contact Gino. Tel: Melton Mowbray
(0664) 500228

@ Army landrover receiver type R210, covers
2MHz-16MHz. WWII NAAFI receiver — medium
wave - new, boxed. Leads/connectors for WS19 -
including control boxes. US radio altimeter RT7-
APN1 ~ very good condition. Want headphones
and operators manual for R209 mkli - have much to
swap - or will buy. Contact Tony Howard. Tel:
Mifton Keynes (0908) 73114

8 Grundig Satellit 1400 professional, pristine
condition, sell for £75 or swap for 2m h/held IC2E,
ICO2E, FT23R with cash adjustment, must be in
vgc. M Colley G1JGE, 118 Devon Crescent, Birtley,
Tyne and Wear DH3 1HP. Tel: (091) 4100305

B Sony ICF2001D, 150kHz to 30MHz, FM and air
band, 32 memories, USB, LSB, sync, ex cond. The
ideal portable comms Rx, £210 or swap for Bearcat
DX1000 with cash adjustment. Tel: (0535) 600667
after 7pm

B Yaesu FT708R 70cm hand-held with speaker/
mic, perfect condition, £130. CWR610E CW/RTTY
decoder with high resolution monitor (green
screen) and Nite 2 Scarab filter, £130. Datong
automatic notch filter, £30. Microwave Modules
20W 70cm linear (2W drive), £30.00. Tel: G6HSM
(0227) 750471 after Spm/weekends

B Icom GT1 personal transceiver, still in box,
never used, offers? Will swap for any transceiver
any cond, cash either way, all letters answered.
Frank Mclnally, 3E Langlands Court, Glasgow GS1
4XJ. Tel: (047) 445 2155

B Icom R71E receiver 8 months old, immaculate
condition with box and excellent instruction
manual, c/w a Dressler ARA30 active antenna, only
ever used indoors, £700 ovno, could deliver within
100 miles of Leicester. Tel: (0509) 506552 after 5pm
B FRG7700M plus manual, no mods, seldom used,
good condition, £220. Carriage paid to nearest rail
station. Seon Smyth, '‘De Porres’, 67 East Princes
St, Helensburgh G84 7DG

B Racal 17L Rx. Also RA98 sideband adaptor,
MA197B selection and protection unit, with
manuals, £250. Buyer collects. Also Yaesu Musen
FT7 Tx/Rx with instruction book, vgc, £200. Wegg,
23 Kerdane, Dane Park Rd, OPE Hull HU6 9EB. Tel:
855052

W 934 collinear, £40. 934 linear amp 40W, £150. 934
SWR mtr, £25. All in excellent condition, separately
as priced, altogether, £180. N Kaberry, 45 Regents
Drive, Tynemouth, Tyne and Wear NE30 2NR. Tel:
(091) 2576030

8 1957 Philips B3G75U ac/dc BC Rx, LW-MW-FM, 8
valves, works with crackles and bangs, grubby.
Ideal restoration project for enthusiast, with
service data, £18. Also for sale, two EL34 valves
with output transformer, £12. Aiso Howe new
factory made ST2 CW side tone oscillator, never
used, £4. Write: Marris, 35 Kingswood House,
Farnham Road, Slough, Berks SL2 1DA

B Realistic DX302 receiver, covers 10kHz to
30MHz, CW, SSB, AM, mains/battery. Absolutely
mint condition, digital readout, complete with
original box and manual etc, £140 ono. David
Linnell. Tel: Northampton (0604) 711647

8 General coverage communication receivers,
good condition, for sale: Sony 7600D with power
supply, £80. Eddystone 730/4, £75. JR310 ham band
only, £60. Zenith royal transoceanic model 3000,
with leather case and circuit diagram, £90. Ron

APRIL 1988

Simpson, 20 Blythswood Road, Tyseley, Birming-
ham B11 2BY. Tel: (021) 708 1473 anytime

B Eddystone 940 gen cov, overhauled, excellent .

receiver, £135. KW2000B transceiver, overhauled
by KW, excellent, £195. Trio R600 near mint, £235. T
Wood, St Anthony Cottage, 143 Station Road,
Burgess Hill, Sussex RH15 9EL. Tel: (04446) 41567
B Eddystone 1830/1 professional HF Rx. British
MPT spec for marine reserve receiver and civil
aviation, ref no I0D/CA10696. Coverage 120kHz-
31MHz, 9 bands, with incremental facility and
crystal control on bands 1.5MHz-31MHz.
A1,A2A2H telegraphy. A3,A3A,A3H telephony.
Selectable on USB and LSB in SSB mode. Little
used, impeccable condition, ¢/w manual, acces-
sories, omnimatch, joymatch, Library of Radio and
Electronicstech book in mint condition. Best offer
over £350, Buyer collects. Pat, ‘Shorland’, Lowham,
Langport TA10 9DT. Tel: (0458) 250235 evenings.
B Exchange Hamgear preselector plus ATU,
mains powered, cost £78, for Mizuho KX2/3 or
Global AT1000, mint cond, (reason for exchange,
won't work with Lowe's HF125). 1 Kent Gardens,
Hetton-le-Hole, Tyne and Wear DHS9LA. Tel: (091)
5267902

B Kenwood TS530S transceiver (WARC bands),
mostly used Rx, in immaculate condition with
boxes, manuals, performance analysis, £525. AT230
matching tuner, £145. Yaesu FT630R MkI, NiCads
charger purchased last year, not used, £289. Yaesu
FT23R, case, dc/dc, two batt packs (FNB10s) as
new, £199. Bob G82GI. Tel: (0277) 354378 any time
B 934MHz Commtel, mobile Les Wallen collinear,
£275 no offers. Delivery could be arranged within
50 mile radius of Cheltenham. Tel: (0242) 579103
® Sony ICF2001D plus AN1 active antenna, plus
many extras. Also DR100 airband radio and
Regency R537 airband radio. All in excellent
condition. Sony ICF2001D plus AN1, £350. Airband
radios, both for £60. David Rowan. Tel: Newport

. (0633) 853583

B FT726R, fitted 2m, 70cm, 6m and satellite unit,
£675. Racal RA17 and preselector unit, £200.
Tibbert, 32 Prescot Close, Mickleover, Derby DE3
5TB. Tel: 515212

B Trio JR599 special HF bands with 2 mtr module
receiver, plus manual, good condition, £110, also
space in radio for 6 mtr module. Moonraker 4 four
ele crossed yagi with quad reflector, suitable 10
mtr, £80. Frank G1HPF, Canvey Island. Tel: (0268)
680596

B APR4Y receiver, £45. Tuning units available
36MHz-12GHz. Freq meters: TS323/UR 20MHz-
480MHz. Narda 804, 805, 200MHz-500MHz, 500MHz-
1500MHz. TS117/GP 2.4GHz-3.4GHz. Signal gener-
ators: TS382 10Hz-200kHz 0-10V output. URM-25D,
26B, 27B 10kHz-410MHz. TS497/URR 2MHz-
400MHz. TS510 10MHz-420MHz. TS419/U 900MHz-
2100MHz. TS403/U 2GHz-4GHz. URM-20 power
measuring unit, 200MHz-4GHz. 4A micromatch unit,
variable electronic filter 302, Eddystone S-meter
unit. Will sell or exchange for receiver or
panoramic adaptor, any freq. Bob Wright, 247
Sandy Lane, Hindley, Wigan, Lancs WN2 4ER. Tel:
(0942) 55948

B Yaesu FT709 70cm hand-held, aimost unused,
good condition, complete with spkr-mic, NiCads
charger, rubber helical, boxed and complete, £175.
Brian Barwick GOHRF, 100 Westwood, Golcar,
Huddersfield HD7 4JY. Tel: (0484) 846253

B Yaesu FT1012D Mk3, FM, fan, CW filter fitted,
new tubes, plus FC302 ATU, FC901 ext speaker, all
boxed in vgc. Consider exchange for FT757GX
plus FC707 ATU, or FT707 plus FC707 ATU and
FP707 PSU and FV707 DM VFO. Tel: lan, Stalham
(0692) 82075

B icom 751A Tx/Rx, fitted CR64 and RC10
controller, icom AT500 ATU, used receive only, 8
months oid, mint, cost £2,080, o/a £1,500. Trio 4408,
built-in ATU fitted 1.8kHz narrow SSB filter, used

receive only, under guarantee, cost £1,350, o/a
£1,000. Tono 5000E RTTY terminal, built-in monitor,
separate keyboard usedreceive only 2hours, mint,
£750 ono. Trio 9130 multimode 2 metre complete,
boxed, vgc, £350. FRG9600 Withers Mk3 scanner
100kHz to 950MHz, mint, £400 ono. Dressler ARA500
active antenna, 14dB gain, cost £139, unused, £90.
BNOS amplifier, 144-10-180, unused, £275. Datong
ANF, mint, £50, Hamgear PMX preselector,
mains/battery, unused, £60. YM48 microphone with
keypad, £15. Minolta 7000AF camera, f1.7 lens, with
2800AF flash. Cost £440, sell £300. Robert McAllis-
ter, 218 Eckington Road, Coal Aston, Nr Sheffield
S18 6AZ. Tel: Dronfield (0246) 413413

B Nine GEC Osram-type KT66 valves, comprising
four new boxed, one pair matched, five new or
used. Also one new boxed, type KT88. All ten
offered at £30, carriage paid. John G3JHL QTHR.
Tel: (0794) 512283

B Marconi CR150 receiver, 2MHz to 60MHz, £50.
R206 Mk |l receiver 500kHz to 30MHz, £50.
Lafayette HE40 receiver 500kHz to 30MHz, £15.
AVO all wave oscillator, 90kHz to 40MHz,£10. Valve
voltmeters: Marconi CT208/TF958, £20; Hewlett
Packard 400H, £15; Advance WM79 transistorised,
£15. All above working. Technical manuals, copies:
R210, CR100, CR150, AR88, £4 each. Others, list
available. Bentley, 27 DeVere Gardens, liford,
Essex 1G1 3EB. Tel: 01-554 6631

B Nato 2000, quite a lot of extras, suitable for
conversion, in lovely condition, offers over £140.
Hand-held Alba CB radio, £33. SX200N JiL scanner,
£165. Tel: (0283) 221870

B Ham Concorde 3, offers or p/x for Ham Jumbo 3.
Tel: (0298) 78268

B Realistic PRO32A hand-held scanning receiver,
200 memories plus NiCads, £150. Also Dressler
ARAS500 active antenna, £75. Tel: Greenford,
Middlesex. 01-902 4914

B Cossor solid state oscilloscope CDU150, dual
channel 35MHz bandwidth sensitivity 5SmV/cm to
50V/cm, can cascade internally for imV/cm, invert
facility, built-in calibrator, dual timebase with
variable calibrated delay, timebase modes 'A’, 'A’
brightens 'B’, ‘A’ delayed by 'B’, 'A’ delayed by 'B’
gated, trigger source internal/external line, auto
trigger or single shot sweep-out and Z modulation
facility, including servicing handbook, £150. Tel:
(0234) 61234 after 6pm

B This receiver tunes tetevision sound, plus the
following: (PSB) weather, CB, FM/radio medium
wave; the television channels are marked 2-6 and
7-13,s0 possible DX/TV monitor; was madein Hong
Kong, runs off 4 ‘D’ cells or 240V ac, £20 ovno or
would swap for Triax 4000/1LN WB band one pre-
amp, or Triax 40055 WB UHF pre-amp; whatever,
the pre-amps wanted anyway. Please write for
more details to Mike Evans, The Housekeeper. 185
Fieet Street, London EC4

B IcomIC751 HF Tx/Rx, 250Hz CW filters, £995 ono.
Kenwood TL922 2kW HF linear amplifier, including
spare pair 3-500Z valves, £875 ono. Tau SPC-3000
3kW roller coaster ATU, £175 ono. Philips CD304
CD player, £149 ono. Olympus OM-2N 50mm/f1.8,
£130 ono. Vivitar (OM) 75-205mm zoom, £45 ono.
Bruce GAWVX QTHR. Tel: (06286) 64415

B Datong MK Morse keyboard, vgc, £60, or will
p/ex for 2m FM trans. Tel: (0305) 813202

B Trio R1000 general coverage receiver, 0.1-
30MHz, good cond, £200. Wanted: FRG7 Yaesu
receiver. A Rowbottom, 19 Carisbrooke Road,
Bushbury, Wolverhampton. Tel: 781726

B VCR rabbit, £60, sends video audio signals from
your VCR to any TV set in your home. Also TR8400
70cm FM transceiver with Kenwood PSU, built-in
speaker and back-up, £150. David GOHSH, QTHR,
Croydon. Tel: (0689) 42157

B Trio 751E 2 metre multimode, absolutely as
brand new, complete with box and all items, £485.
SSB Electronics (German) LSM 24 23/24CMS local
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oscillator mixer unit, 2 metre TF, £135. ICS/AEA
CPI computer patch RTTY terminal unit with BBC
driver (G3WHO) EPROM £85. Met 17XY 70cm
cross-yagi, new, unused, £20. Paul GX4HF. Tel:
(0293) 515201, evenings preferred

B Complete RTTY system for sale; comprising
micro-patch 64 modem (Morse/Baudot/ASCIi),
Commodore 64 computer, 1541 disc drive, MPS801
printer,£350 or will split. Also tcom FM hand-helds,
IC2E (2m) £125, IC4E (70cm), £150, or £260 the pair.
Vgc with soft cases, chargers, spare NiCad pack
and dc pack. Contact G4AHNH. Tel: (021) 472 3845

B Sommerkamp TS802 80 channel 2m FM hand-
held, 2 watts low/high power, scan, squelch,
repeater, switches. Also soft case, NiCads,
charger, extra PTT mic/spk with curly lead. Vgc,
with handbook, any test, £100. GM3TBV. Tel: (0250)
26220

8 Eddystone 770R Rx, 19/165MHz intermittent
working, needs attention, £50. With manual - heavy
item. AVO valve tester, good condition, £15 c/w
testing manual, 80 serv assorted vaives, 40p each.
25 serv unknown assorted valves, 20p each, or £100
the lot, buyer collects. C P Mason, Fidges Lane,
Eastcombe, Stroud, Glos GL6 7DW

B Yaesu FRG8800 communications receiver,
150kHz to 30MHz, AM, LSB, USB,CW, NBFM, direct
frequency entry from keypad and two speed
tuning. There are twelve memories with three
types of scanning, dual clocks, timer etc, £400,
cash only please. Sorry no packing, so buyer must
air testand collect. Philip. Tel: Huddersfield (0484)
843388

@ Microwave Modules transverter 144MHz in,
70MHz out, 10 watts on 4 metres, £70. G8SIG. Tel:
(0606) 554178

B Sommerkamp SRG8600 DX scanner (same as
FRG9600), c/w UHF antenna. Good condition, still
boxed with PA-4C PSU, £350. Yaesu FT227R FM
Tx/Rx, £110. Stewart Davies. Tel: (0229) 875139
daytime, (0229) 33272 evenings

B AVO test meter, model 8 Mk3, approx 1970, vgc
for age, very clean, complete with instruction
book. Offers around £50. May be able to deliver at
cost. Have also bought mobile shack (caravan), so
many camping items for sale, cheap, including
three tents, cooker, gaz cylinders, etc. Chris
GBLRY, QTHR. Tel: Wantage (023) 572205

m Trio TS830S, with CW filter, two years old, £750
or exchange for FT757 GX11 with power supply.
AR2002 25-550MHz, 800-1300MHz, £350. Tel: North-
wich (0606) 44670

@ IC2 micro 2m hand-held charger, new, £180.
SEM transmatch ATU, Ezitune dummy load, £90.
Microwave Modules 144/100 2m linear amp, £100. R
G Holland, 37 Danvers Way, Westbury, Wilts BA13
3UF. Tel: (0373) 826939

@ HF transceiver, model Swan 500C, 400 watts with
power supply and mic, vgc. Yaesu ATU, mode!
FC902. Reason for sale, OAP with problems selling
up. Yaesu receiver FRG7, vgc, would exchange
FRG7 plus ATU for good all mode, 2 metre Tx. Tel:
Boston 870152

B AR2002 communications receiver 25-550, 800-
1300MHz in mint condition and original box, buyer
to inspect and collect or pay carriage price, £345.
Tel: (0282) 34688 any time

@ Three Swift DL14 electric door latches, £8 each.
Two Swift DPS600 multiple entry door-phone
panels,£12 each; DPSM wooden surface surround
for DPS600, £4. Unisef personal stereo, £4. Pair of
Eurosonic walkie-talkies, £8, all items plus
carriage. lcom GT1 personal Tx-Rx, new in box,
never used, offers. Toshiba XRJ9 CD player, like
new, £85. lcom IC-PS740 PSU, offers. Two station
phone type intercom, no wires needed, just plug
in, new in box, £40. Pioneer KEH 9030 car radio
cassette, Dolby 25+25W, £125. NEC T330E stereo
tuner, £20. Swift DP249 door phone intercom, two
systems, £35 each. Frank Mcinally, 3E Langlands
Court, Glasgow G51 4XJ. Tel: (041) 445 2155

B Sommerkamp FT250, no gadgets, mint, reliable
HF transceiver, plus FP250 100W PEP matching
power supply with speaker + Shure 450 mic, with
manual. Direct exchange either for lcom R70/71E
or Panasonic RF-9000 Rx - or sell for sensible cash
offer. Tel: (061) 7431570 any time

B Amateur Radio mags and Practical Wireless
mags. Amateur Radio mags from October 1986 to
February 1988. Practical Wireless mags from
November 1986, January 1987 to February 1988
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open to offers. Will swap foragood ATU valve£15-
to £20 - Sorry! Will not sell one monthly issue at a
time. Andrew Nevill, 1 Humber St, Old Goole,
North Humbs DN14 5UJ. Tel: Goole 2235

B Free to whoever collects: aeriais, DX Band [}
FM, Bands I/Ill, Bands 1V/V UHF, Continental
manufacture, except I/Ill Antiference. All new,
unused, plus used working rotator. Tel: Bristol
(0272) 685767 evenings

B Trio R2000 boxed, mint cond, complete with
phones, £375. Racal RA17L, £90. Datron D17
oscilloscope, 17MHz dual trace, £150. Sinclair
DM450 digital multimeter plus case and adaptor,
£25. Thandar PFM200 frequency meter, £15. Atari
800 computer with data recorder, £30. Tel: (08894)
79830

@ MET 8 element 2 metre beam with N type plug,
£20 ono. Buyer collects. Tel: (021) 445 1586

B Yaesu FT757GX, FC757AT auto ATU, FP757HD
heavy duty power supply, all boxed as new, £925.
Datong FL3, £75. Tel: 01-514 5998

B FT780R 70cms multimode mobile, 10 watts, in
excellent condition, has not been used mobile,
only as a base station, £350 ovno. NATO 2000,
working on 10 metres AM, FM, CW, SSB, 12 watts,
28MHz to 29.7MHz, 1W, 10kHz steps with SkHz RIT
on Tx/Rx, £150 ovno. Tel: Mike (0895) 443524

B T1154 R1155 PSUs, 24V input rotaries, complete
cased units. Pye SSB130 HF SSB/CW mobile
Tx/Rx, as new, unused unit, £85. 240/24V PSU to
suit, £15. HRO MX, £40. BU221, £35. TCS12 Tx, £20.
Rare FAA WWII Rx, 6m type, £40. Storno Viscounts,
£5. Pye Bantam, £25. Bendix TA12 Tx, £25. Wanted:
good GC Rx, Collins 390 or similar. Command Tx,
PSU/mod, any model. Cain G3DVF QTHR. Tel:
(0665) 602487

& lcom 271E 25W/op 32 memories, 2 VFOs,
immaculate, £600. Microwave Modules 50W linear,
£50; Welz SP420 SWR/pwr meter, £30. AKD
VHF/UHF wavemeter, £10. Oskerblock SWR/WV3
plus 2m coupler, 20W max m/w min meter,£40.9ele
tonna. N type Conex, £15. Sony ICF 6800W Rx/HF,
needs attention, hence, £25, or all above for £750.
Buyer must inspect and collect. Howard G1OYH.
Tel: (0235) 813160, Oxford area

B National HRO receivers in mint to grotty
condition. Tel: St Albans 39333

B Sell or exchange for decent HF, VHF receiver,
1976 3-door Chevette, MOT failure. Four new tyres,
new exhaust, recent rad, recent head overhaul,
new valves, springs, timing chain etc. Good
condition engine, gears diff, body moth-eaten,
asking £150. Car suitable for spares or major
rebuild, can be driven. Would consider 2mtrs or
70cms multimode or good 934MHz CB. Bray, 28
Henshall Ave, Latchford, Warrington, Cheshire
WA4 1PY. Tel: (0925) 415554 after 7pm weekdays
B Kenwood TS5670 all mode quad bander 40-15-
10-6 metres gc Rx, £625. Era microreader,
RTTY/CW decoder with built-in display, just
checked/updated by Era, £80. Kenwood YK88C
500Hz CW crystal filter, £30. Tel: (0926) 498388

@ MBA reader, complete multicode decoder and
display unit, to copy Morse and RTTY signals
direct from a comms receiver. Contains built-in 32
character vacuum fluorescent display. Requires a
12V dc source, good condition, £100. R Williams,
Stroud, Glos. Tel: (04536) 6171

B Ten Tec Century 22 transceiver, also SEM
transmatch. Jeff. Tel: (0484) 645923

B Yaesu FT775 HF 100W o/p Tx/Rx, solid state
transceiver ¢/w Addnis desk mic, £400, plus FTV700
transverter inc 50MHz module, 10W out, £150,
accept £525 for both items. Buyer inspects and
collects. Howard G1OYH. Tel: (0235) 813160

B BBC Master 128K computer, plus two VX540
modems, £300 the lot, may split or swap for gen
coverage Rx, ie, FRGY600 (or sim) or 2m
transceiver. ie, FT290R Mk2 or WHY? Paul G7ALW.
Tel: 01-572 7217 after 6pm, any time weekends

@ Creed 444, ST5 mcd, built-in matching dialling
unit, paper winder 45.45 cog paper tape, plus spare
444 and STS all working, £70, will deliver if not too
far. lcom 720A, £475, mint. FT1012D, fan, FM mint,
extra xtals + workshop manual, Mk 3 version, £500.
FT726R 2m 70cms sat unit, new condition, £1000
ono, selling up. ATU FC902 new cond, £90. Tel:
Bambury 50169 daytime, weekends

W FRG7 receiver, hardly used, with manual, £100.
Tel: Northwood 25466

® Lowe HF125 receiver, 30kHz-30MHz con-

tinuous, CW/SSB/AM, provision for FM/AM and 30
memories, 4 independently selectable IF filters.
LCD readout, built-in speaker, tone control.
Compact, simple to operate, good performer.
Unmarked, with original packing and user manual.
Bought Sept '87, will sell for £295, no offers. Mr S
Wilkinson. Tel: (0482) 898322 6pm/8pm

B Air Ministry type Rx 1392D VHF (95-155MHz).
VHF Rx, type R220 (70MHz), complete with PSU
and LS (14 valves), £10. Solartron scope, type
CT315, works but needs attention, £8. HF Rx type
R210 ~ covers 2MHz-16MHz - 24V supply, £45.
Naggard Double Pulse generator (valved), type
5002C. Box Practical Electronics mags (total 88)
1965-1983, £6. Domestic Rx - Ekco type U339-made
around 1957/58, offers, has Bakelite cabinet. WWI|
Rx - covers medium wave, runs on 6V in wooden
cabinet, new and boxed, £30. Old HMV TV - model
1805, pre-1953, b/w, offers. Many hundreds of new-
style electrolytics, 1uF at 50V, 4uF at 35V, 22uF at
25V, 10uF at 100V, 100uF at 10V, 470uF at 35V, 1000uF
at 25V. No fair offer refused. Also see wanted
section, everything negotiable. Contact Tony
Howard. Tel: (0908) 73114

B FT7277ZD with FM board fitted plus AM board,
dc/dc converter, CW filter, fan, perfect working
order, used only for short wave listening. FC902
ATU, as new, offers. PO Box 3, Wishaw, Scotland.
Tel: (0698) 357869

B icom 751A tcvr, gen cov Rx. AM narrow filter;
PS35, hvy duty switched PSU. RC10freq controller,
AT100 auto ATU. Service manual, original packing,
as new, reluctant disposal due to possible QTH
change, £1500. Tel: (0727) 51518

& Spectrum +3 computer, disk drive, unopened
birthday gift, would like to exchange, so WHY?
Interested in 2m, 4m, 6m, 70cms, HF, can you tempt
me? Tel: (0266) 45527

B Trio TS530SP, used only 2 hours Tx, mint
condition, boxed, with manual and Lowe passport,
£600, no offers. Tel: (0282) 64236

B AOR2002 scanning receiver, 25MHz-550MHz,
800MHz-1300MHz, boxed, £310. Comax telereader
CD670, LCD dispiay, brand new, boxed, virtually
unused, cost £327, sell for £275. Tel: Folkestone
58685

B R4187 receiver, A1134 amplifier, R1355 receiver,
type F Morse key. | have, for sale or exchange, an
army portable station type 128, gwo, with manual,
also a telegraph unit type 75413 (part of the R230
Rx), with manual. Vernon Kelk, 7 Rowan Place,
Garforth, Leeds LS25 2JR. Tel: (0532) 866435

B Trio, lcom or Yaesu Rx, around £100. Tel: (041)
445 2155

B Exchange FT1012D Mk3 with FM board for R2000
ICF2001D, FRG8800, HF125 or equiv receiver with
memories, having to swap as unable to take RAE
due to circumstances. Duncan. Tel: (0623) 823001
any time

B National company Malden USA receivers,
speakers, manuals, equipment, aiso National
‘dancing men’, toys activated by microphone or
magnetic gramophone discs or reeds. WWil and
pre or post war military receivers and equipment,
‘biscuit tin' and ’suitcase’ spy set, plus other
clandestine sets. Wooden and Bakelite broadcast
radios. Interested in all valved junk. Tel: St Albans
39333

B 16mm films - any subject; instruction/service
data for GB Bell & Howel projectors type 631/633.
Buy military radio, such as R107, R109, R208; R209
Mk1, R216, R308, R1155, T1154 (and all related
items), BC341, BC342, BC348 etc. WHY? Manu-
al/information for 6V radio, type BV316 (medium
wave) and ARBBLF. Contact Tony Howard. Tel:
(0908) 73114

B Racal RA121 sideband adaptor, also Racal ATU
protection unit, must be in mint condition,
reasonable price paid, | pay carriage. T P
McClelland, 25 Emmett Road, Inchicore, Dublin,
Ireland

B Short wave HF receiver, with SSB mode and
BFO switching, covering the 1 to 30MHz band.
Prepared to pay up to £80. Contacts from Durham
or Tyne and Wear areas. Ring after 4pm. Andrew
Appleby. Tel: Durham (091) 3733783

B Coliector requires pre 1940 QSL cards and
postcards relating to wirelesses, amateur radio
etc. Please send details and prices to: Tom
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valentine, 38 Grampian View, Montrose, Angus
DD10 9SX. Tel: (0674) 76503

® Exchange: Commodore 64 data cassette with
com in 64 Tx/Rx, RTTY, CW, SSTV mailbox, ASCII
modem, text, why mess about with tapes, no
loading, on screen in seconds, super system, cost
over £400, would consider aimost any exchange so
what have you? (Above in mint condition).
Interested 70cms, 2m, 4m, 6m HF Rx, HF Tx/Rx. Tel:
(0266) 45527

| KW202 or 888A Eddystone receiver in gwo,
G41ZM QTHR. Tel: Rugby 811295

@ Serious collector seeks WWII RAF radios type
T1154/R1155 and most related items - plugs leads,
drive boxes, mounting bars, PSU, loop aerials,
trailing aerials - in fact anything towards making a
complete station is sought. For purchase or swap.
Also seek WWI| radio equipment in general. WHY?
Also wanted, 16mm film, on any subject. Contact
Tony Howard. Tel: Milton Keynes (0908) 73114

B Ex-army radio operator requires C11 R210
complete with PSU and ATU, name your price!
Does anyone have a decent second hand Morse
key they could sell to me, prefer ex-service type or
the old CPO version. Please write to: Dave Moffat,
Beaumont House, Staithes, Saltburn, Cleveland
TS13 5BH

B Have lcom 144MHz 290H all mode transceiver
with SMC power unit. Transmitter never been
used. Will exchange for Nordmende Galaxy Mesa
9000ST receiver, must be in new condition, would
consider any other first class full general
coverage digital readout receiver or would
purchase. Tel: (0472) 358896 any time

M Yaesu FRG9600/RWC mk 3 HF-UHF series,
FRG8800, or Kenwood R2000. Also lcom AH7000
VHF/UHF aerial. J House, 4 Elizabeth Way,
Kenilworth, Warwickshire CV8 1QP. Tel: Kenil-
worth (0926) 54556, 6-8pm

B 1986 ARRL foreign callbook, and 1986 ARRL
USA callbook, all letters answered. Tom Smart, 16
Peacock Ave, Peacock Estate, Wakefield, West
Yorks

B In any condition for spares and project test
beds. Codar ATS Txs with ac/PU. Heath RA1, RG1,

end to: Amate

FREE CLASSIFI

ur Radio Classified Ads - Sovereign AHo_Jse - Brentwood - Essex CM14 4SE

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

FOrSale ..oomiiioeeieceeieeeneeeeeeaeee

USE BLOCK CAPITALS (One word per box)

To avoid mistakes please write clearly and punctuate your ad

.................... e

RXs. Details and prices to Richard Marris, 35
Kingswood House, Farnham Road, Slough, Berks
SL2 1DA

® Yaesu FP301 PSU, reasonable price paid for
good clean example. Also circuit diagram for
Dymar Lynx PMR and any other details on
conversion of this rig. David Linnell. Tel: (0604)
711647

B Swap two telescopes 2% inch refractor 3 inch
reflector with tripods and eyepieces and filters,
for good scanner or Rx. John. Tel: Cheltenham
528942

B RA17 and RA37: service sheets, spare parts,
manuals, user handbooks. Photocopies OK, all
expenses paid. Also oscilloscope, working or not,
for workshop, around £20 or willing to swap
professional alarm system, new, for good condi-
tion scope with manual. Ralph Manfield. Tel: (0222)
598401 evenings

B FT225RD with muTek, for Rugby Amateur
Transmitting Society club station. Cash waiting for
right one, can collect. G4EPA. Tel: (0788) 822750
B Eddystone EC10 or EC10 MkIl, needed speci-
fically 3 IF xfmrs, part numbers 6653P, 6654P, 6655P
- failing that, basket case Rx for needed parts, or
even Rx that works. Please write stating price, 73.
A E Hanson, 1706-5 Vicora Linkway, Don Mills,
Ontario M3C 1A6, Canada

B Yaesu monitor YO100 or 101. FV101B VFO and
FL2100Z. Shure mic model 444. J A Hunt, 4
Warmdene Road, Brighton, Sussex BN1 8NL. Tel:
(0273) 503958

8 Rx in exchange for books to a value of £150.
Titles include Radio Wave Propagation by L
Boithias, Antennas vols one and two, Hughes
Electrical Technology, plus various others includ-
ing computer texts, all immac cond, prefer local
swap (Essex), must work well as it's for abeginner.
2m appreciated, the more bands the better! WHY?
Tel: (0245) 440856 after 7pm

B Eddystone receivers, either 870A or 840C, must
be in mint working order and condition. Manual
with instructions and circuit for either also
required. High price and carriage paid. Only
immaculate sets considered, please do not

attempt to flog me any old workhorse from your
shack! Dr Milego. Tel: Windsor 869464 evenings
after 8pm

B 934MHz transceiver, working or not. Also any
transmitting or receiving for 1296MHz (23cms);
plus microwave equipment approx 10GHz; and
power transistors operating at frequency of
approx 1000MHz. Prices negotiable. M J Hale, 156
Comer Road, St Johns, Worcester. Tel: Worcester
422034

@ Circuit diagram and components valves for het
freq meter BC221-AK (modulated version), or
other information on this. All expenses paid. C
Burrell, 2 Clachamish, Bernisdale, Isle of Skye,
Scotland

8 lcom AH7000 discone antenna 25-1300MHz, also
Diamond D130N discone 26-1300MHz. Must be in
excellent order. Tel: (0206) 394336 after 7pm
(Essex)

B lcom {C700T Tx, not working but must be
complete. Also handbook or circuit diagram for
Wayne Kerr component bridge B521, plus hand-
book or circuit diagram for Marconi TF966A Q-
scan. Brian Dunn, 17 Duke Street, Clayton le
Moors, Accrington, Lancs BB5 5NQ. Tel: Accring-
ton 391682

B Cobra 148GTL DX or similar good SSB CB. |
would also like a TS788DX but | would have todo a
deal on my Zetagi B300P 400W linear. Mark. Tel:
(0524) 71387 after 6pm (Lancs)

B HRO or Hallicrafter's radio. Stoddart units,
panoramic adaptor, any freq. Also manuals on
R1283/GRC radio and IP805 unit. Bob Wright, 247
Sandy Lane, Hindley, Wigan, Lancs WN2 4ER. Tel
(0942) 55948

B KDK2025 two metre FM mobile transceiver, in
good condition, with mic and manual. John G3JHL
QTHR. Te!: (0794) 512283

B FRG7700 with airband monitor, urgent, cash
waiting. Realistic Pro2004 in good condition. Tel:
(0283) 221870

B Handbook or photocopy of same handbook for
Lowe SRX30receiver, for my 14-year-old grandson
who is starting SWL. Will pay all expenses. Tel:
(091) 526 7902

Wanted............ Loecsseeenennes SRR . | (]

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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IAN FISHER COMMUNICATIONS
OF STANHOPE

CB Works, The Market Shop, Market
Place, Stanhope (0388) 528464

Main Distributors of 27MHz CB radios and
the NEW CEPT models including ATRON
and DNT.

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

All available via mail
Wholesale

order. Retail/

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

JAPANESE Ic’s (PART OF OUR RANGE)

AN7178 £2.95, BA5406 £2.20, HA1377E220 HA1392 £2.50. HA!394E295
HA|397E275NA|3%E2 75. MA13001 £2.95. LA4460 £1.80. LA4461 £1.80,
LA4507 £4.25. Ii‘C".’VEISO M51517 £2.80. MB3705 £1 80, MB.’V‘?E;SO

9372253 50. MB3731 £3.50, STK481£7.50, STK.
TAT205AP £1.00, TA7222AP £1.30, TA7240 £2.95. TA72A| £295. TA7270
£2.75, 11_’A727|:E2297!()5 TAT274 £2 95, 280 £3.50, TA7281 £2.95, TA7282

£2 95, TA76|| £3.20. UP0575 £1.00. UPCIISG
E295 uPC1181 £1. IO UPC1182 £1.10. UPC1185 £2.50. UPC1188 £2.75.
UPC 1230 £2.50, UPC 1263 £2 50, UP1277 £2.75, UPC1278 £2.75. UPCIM
60, UPC1394 £1.95,
ADD 60p POST AND PACKING AND THEN ADD 15% VAT TO TOTAL
3 mm 16 PADDINGTON GREEN

SMC/TMP ELECTRONICS

oo Unit 21 Pinfold WMM

e sucsser, cwvs I (ICOM]
Tol: 0244 340883
For att your tand 1es Open Tues, Wed

Fri 10am-5pm_Saturday 10am-4pm, Other days by appointment

*psss...*

ALL THE SUPER
BARGAINS ARE
ON THE
INSIDE-FRONT
COVER OF THIS
MAGAZINE

please mention AMATEUR RADIO when replying to any advertisement

MRZ

COMMUNICATIONS LTD
STOKE-ON-TRENT,
NEWCASTLE UNDER LYME
DESK DC SUPPLY AND BASE
FOR ICOM PORTABLES

ICOM-AMATEUR/PMR/MARINE/AIR

YAESU - AMATEUR
UK AND EXPORT N7z,

FAiIicoM ¥
memm TEL: (0782) 619658
mass 7 DAY SERVICE
NEIGHBOURHOOD WATCH JAYCEE ELECTRONICS LTD
BURGLAR ALARM D.LY KIT el L

20 Woodside Way, I‘.-—»m
Glenrothes,
Fife KY7 SDP

Tel: 0592 756962
Open: Tues-Fri 9-5, Sat 9-4
Quality secondhand equipment in stock. Full range of TRIO
goodies. Jaybeam - Microwave Modules - LAR.

will offer a profesional system at a DIY price

Ham mini beam 10,15,20 meters. Parts integrated
circuits, transistors, diodes, vaives, resistors, etc.

Service Manuail and parts for spectrum and
Amstrad

Send a 8" x 5" SAE for list

M.J. SEAWARD (Mail Order)

St. Olafs Road, Stratton, Nr. Bude. Comwall
Telephone: 0288 4892

AGRIMOTORS

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

OPEN 6 DAYS 9-6 LUNCH 1-2pm THURSDAY 9-1
(SUNDAYS BY APPOINTMENT)
SPECIALIST IN 934 MHz
SUPPLIERS OF ALL 27MHz AND 934 MHz EQUIPMENT
AMATEUR EQUIPMENT CATERED FOR
08053 200

RADIO

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:
1insertion £7.00, 3 — £6.60. 6 — £6.30, 12 — £5.60.

[F N N NN R S N N AN AN AN N A AN B A
B AMATEUR RADIO SMALL AD ORDER FORM

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

i PLEASE RESERVE......... centimetres by.............. columns
[ FOR A PERIOD OF 1issue......[] 3issues....[] 6issues...[]
Cheques should be made payable to .

B COPY enciosed......[] to follow......[]
Amateur Radio. Overseas payments
: PAYMENT ENCLOSED: (Add 15%VAT).... IE - ! gylmeg\atlonal Money Order and .
————— Credit Card

.CHARGETO MY ACCOUNT... [ CREDIT CARD EXPIRY DATE ED/ ED'
 COMPANY ... |

B ADDRESS

12 issues........ | l

|
IL lefp(n| | | | [ | [ | u
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Telephone
the advertising
department on:
0277 219876
for details

Selectronic

The UK's leading suppliers of
934MHz personal radio equipment

203 High Street
Canvey island, Essex,
Tel: 0268 691481
(Open Mon-Sat 9-5.30)

Amateur radio equipment also in stock

RF DEVICES AT ROCK

BOTTOM PRICES!
Nobody beats us!

Over 30,000 RF devices at low prices
REPLACEMENT RF TRANSISTORS

MRF454 HF/SSB 80W £20.00
MFR450 HF/SSB 50W £11.60
MRF238 VHF/FM 25W £12.80
MRF475 HF/SSB 20W £2.99
2SC1969 HF/SSB 18W £2.50
28C2043/1307 HF 16W £2.00
25C1947 VHF 3.5W £7.60
2SC1946A VHF 32W £14.30
BLW 60R HF/VHF 50W (Special) £7.50
REPLACEMENT RF POWER
MODULES
M57704/SAU3 UHF 15W £36.00
M57712/37 SAV7 VHF/FM 25W £39.00
M57713/SAV8 VHF/SSB 15W £38.00
M57718/SAU4 UHF/SSB 15W £49.00
M57719 VHF/PMR 15W £29.00
M57727 VHF/SSB 38W £45.00
M57749/SAU11 934/FM 7TW £29.00

Send £1.00 p&p or SAE for full list
All prices inc. VAT
Many Ic’s and other types in stock

RAYCOM LTD

DEPT AR INTERNATIONAL HOUSE, 963,
WOLVERHAMPTON ROAD, OLDBURY,
WARLEY, W.MIDLANDS. B69 4RL
021 544 6767
== (24hr answer phone) EN

24v ni-cad battery contains twenty XD type
cells, used condition, some cells may be

fauity £12.00
Spring tension gauges, set of 3. 0-4 ounce,
0-16 0uNCe, 0-61b....ceevinrnicniecenrceanne £8.00

Ex Vulcan bomber hitch and roll assembly,

contains gears, shafts, bearings etc

£15.00
Range and bearing marker unit, contains
bevel gears, servos, shaftsetc......... £15.00
Radar drive unit, contains 2 ex 24v motors,
gears,components etc..........o.oeent £15.00
Eddystone type 770R VHF receiver, 19-155
MHz £120.00
Type R210 receiver 2-15 MHz, complete
with plug and headphones................ £55.00

ITT UHF TX-RX base station .............£40.00
ITT 149 MHz VHF transmitter... ..£40.00
Collins R390A receiver, poor condition
£150.00 Ring for details
Readyphone 100 watt, LIN, amplifier,
complete With ATU .......courereiincenne £75.00

Prices include postage and packing

A C ELECTRONIC SERVICE

17 APPLETON GROVE, LEEDS LS9 9EN
TELEPHONE: 0532 496048

QUARTZ CRYSTALS and FILTERS

Large numbers of standard frequencies in stock for
amateur, CB, professional and industriai applications.
Stock crystals £8.00 each (inc VAT and UK post). Any
frequency or type made to order from £6.50.

Phone or SAE for lists.

GOLLEDGE ELECTRONICS
Merriott, Somerst TA16 SNS.
Tel: (0460) 73718.

BEAM VIDEO

Throughout the house on Channel 36.
Price £10.50 + P&P £1.00. Phone for leaflet:
Electronic Mailorder A

N ] Tel: 070682-30386 (24hrs) -

ETESON ELECTRONICS

ELECTRO COMM

NEW CB SHOP
2A Tennyson Road, Luton
Tel: 0582 458310
CB RADIOS ALL ACCESSORIES.
RELIABLE SPEEDY REPAIR SERVICE.
USED CB's BOUGHT AND SOLD
(Open 9-6 Tues-Sat) 2 mile town centre

158 Lower Green,
@ @ Pouiton-le-Fyide, Biackpool
Tel: (0253) 885107

Open: 9.30am - 12.30, 1.30 - 5.30. Closed Wed & Sun.
El ic Ci peciali

A wide range of electronic . IC's, capacitors.
istors, resit . plugs and etc.

PROFESSIONAL GRADE VHF-
FM BROADCAST EQUIPMENT

The Galaxy range offers superb specifications
at an economic price. We offer aspecial range
of high quality transmitters, power amplifiers,
stereo encoders, UHF repeater links,
compressors, antennas. Powers 10w to Tkw.
Built to high specifications at an economic
price. Meets IBA & Full Broadcast
specifications.

Phone now for prices and delivery:
Cyberscan Intemnational
3 Eastcote View, Pinner,

Middx HAS 1AT. Tel: 01-866 3300

ALAN HOOKER

2 METRE
COLLINEAR
UVRAL X2%sover %s

T‘ An omni directional antenna
giving low angle radiation. The
Jl ideal base station vertical.
‘ Ruggedly constructed for long life
i
L#
|

Technical Specificstion
Gain :-6dB
Impedance
Max Power

- 50 Ohms
= 100 Watts
Length = 3.14 metres
SWR 144 to 146Mhz
Wind Loading
Weight

- Less than 1.5

:- 4.6 Kgf at 100mph
= 1.2 Kgs
Mounting Diameter - 26mm
Termination :- Free "N’ Socket

N Plug extra, costs £3.93

Send cheque or postal order for
£29.98 pius £2.60 postage to:

. BUCKLEYS (UVRAL) LTD

| Beta Works, Range Road
Hythe, Kent CT21 6HG
Tel: (0303) 60127/6012¢

various Frequencies Available

___ELECTONICS
g{/ 42 Nethernall Road
vAESY Doncaster n ICOMI

o/ Tel: 0302 25690

Large stocks of electronic
components

NEXT ISSUE OF

On Sale Thursday
28th April

Please
mention
Amateur Radio
when replying
to any
advertisements
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ADVERTISING RATES & INFORMATION

(] e [} Al KL series rates for consecutive insertions

|_depth mmn x width mm o4 space 1 iseve 3 lesues $ issues 12 iseues |
61 x 90 4 page £86 00 £62 00 £59 00 £5300
128 x 90 or 81 x 188 Y page £115.00 £110.00 £105.00 £92 00
128 x 186 or 263 x 90 2 page £225 00 £210.00 £200.00 £180 00
263 x 186 1 page £430.00 £405.00 £385 00 £345.0
263 x 394 gdouble page £830 00 £780 00 £740.00 £650.00

COLOUR AD RATES M‘EE‘:{::;:’E series rates for consecutive insertions

depth men x width mm 1 issue 3 lssues 6 issues 12 lssues
120 x 188 or 263 x 90 £305 00 £290 00 £275.00 £245.00

263 x 1 page !
263 x 186 £590.00 £55000 £530.00 £470.00
&!1394 £1.130.00 £1.070 00 £1.010 00 £900 00

Covers Outside back cover 20% extra, inside covers 10% extra
SPECIAL POSITIONS i B B S
Facing Matter 15% extra
m Drenees by e ot

# maono ad mono no artwork on sale thurs
May s 31Marls............... 8Apres 8Apr 88 20Apres
Junde 28 Apr 88 4May8s 8Mays8 28 May 88
July 88 .y -2Jun88 8Junss 10Jun 68 30Jun 88
Aug 88 30 Jun 88 8Julss 8Jul 88 28Jui 88
SRS RATES It series rate contract is cancelled. the advertiser PAYMENT Commission to approved advertising agencies 1
Seriea retes also apply when larger or additional will be liable 10 pay the unearned series discount Above rates exclude VAT 0%
space 1o that initially booked is taken siready taken Al single mma"m od‘s are accepted on a pre- NS

minimum space sppes payment basis only, uniess an account is held
:-nc:\::l‘n.m:.m ‘: quality for .':,'.':: m.." (. ] Accounts will bt'ooomd h.wdun’. rate sdvertisers wﬂ: gn::ou;eel'l advertising in :mh Amateur Radio
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£1 BAKERS DOZEN PACKS

Price per pack 1s £1.00 * Order 12 you
may choose another free Items marked
(sh) are nol new but quaranteed OK

oo
lasa)

3

s

1 - 519 amp ring main junction boxrs
2 - 513 amp 1ing Main spur boxes
5 - 3 flush elecincal switrhes
/- Ain Hex hine switches with neons
8 - 2 80 watt brass cased elements
9 - 2 mains Iranslformers with 6V 1A secondaries
10 - 2 mains Iranstormers with 12V '2A secondanies
11 - 1 extension speaker cabinet for 6% speaker
17 - 5 octal bases for relays or valves
13 - 12 glass reed switches
14 - 4 OCP 70 phot. transistors
16 - 4 tape heads, 2 record, 2 erase
17 - 1 ultrasonic fransmitter and 1 ditto receiver
18 - 2 15000 mid compuler grade electrolytics
19 - 2 hght dependent resistors
20 - 5 different micro switches
21 - 2 mains tnterlerence suppressors
27 - 2 2% watt crossover units 2 way
23 - 1 40 watt 3 way crossover umit
28 - 1 6 hiqit counter mains voltage
30 - 2 Nicad battery chargers
31 - 1 key switch with key
32 - 2 humidily switches
34 - 96 x | metre lengths colour-coded connecting
wires
36 - 2 air spaced ?2 gang turwng condensors
37 - 2 sohd diaelecing 2 gang tuning condensors
38 - 10 compression tnmmers
41 - 6 Rocker Swilches 10 amp mains SPST
43 - 5 Rocker Switches 10 amp SPDT Centre Oft
44 - 4 Rocker Swilches 10 amp DPST
45 - 1 24 hour ime swilch mains operated (sh)
46 - 1 6 hour clock limeswitch
48 - 2 6V operated reed swiich relays
49 - 10 neon valves - make good might hights
50 - 2 x 12V DC or 24V AC 4 CO relays
51-1x 12V 2C O very sensitive relay
52 - 112V AC relay
55 - 1 locking mechamsm with 2 days
5 - Mimature Uniseleclor with circust for electric
ngsaw
57 - 5 Dolls Houses switches
60 - Slernte rods 4 x 5/16 dameter aerials
61 - 4 lernie slab aenals with L & M wave coils
62 - 4 200 ohm earpieces
63 - 1 Mullard thynstor tngger module
64 - 10 assorted knobs V4 spindles
65 - 5 ditteren) themostats mainly by metal
66 - Magnetic brake - stops rotation instantly
67 - Low pressure 3 level switch
69 - 2 25 watt pots 8 ohm
70 - 2 25 watt pois 1000 ohm
71 - 4 wire wound pots - 18, 33. 50 and 100 ohm
73 - 4 3 watt wire wound pots 50 ohm
77 - 1 me reminder adjustable 1-60 mins
78 - 55 amp stud rectifiers 400V
85 - 1 mamns shaded pole motor 34 stack - ' shaft
86 - 25 al tan blades tit V4 shatt
87 - 23 plastic tan blades it 4 shaft
88 - Mains molor suitable tor above blades
89 - 1 mains motor with gearbox 1 1ev per 24 hours
91 - 2 mains motors with gearbox 16 rpm
93 - 4 11 pin rnoulded bases for relays
94 - 5 B7G valve bases
95 - 4 slurted BYA valve bases
96 - 1 thermosiat for fndge
98 - 1 motonised stud swilch (sh)
101 - 1 2% hours delay switch
103 - 1 6v mains power supply uni
104 - 1 4'2 V mains power supply unit
105 - 1 5 pin flex plug and panel socket
107 - 15 speaker size radio cabinet with handle
109 - 104 spindle type volume controls
110 - 10 slider type volume controls
112 - 1 heating pad 2000 watts mains
114 - 1 1W amphiher Mullard 1172
115 - 1 wall mounting thermostat 24V
118 - 1 Teak elfect extension 5 speaker cabinet
120 - 2 pcb wath 2 amp full wave and 17 other recs
122 - 10 mirs twin screened flex white pvc outer
132 - 2 plastic boxes with windows 1dealtor interrupted
beam switch etc
155 - 3 varicap push button tuners with knobs
188 1 plastic box sloping metal front 16x95mm
daverage depth 45mm
243 - 2 speakers 6 x 4 15 ohms 5 watt made for
Radiomobile
266 - 2 mains transtormers 9V '2A secondary spint
primary so OK also tor 115V
330 - 2 6V 0 6Vmains transtormer 3a pcb mounting
350 - 40 double pole teal switches
365 - 1 7ul 660V 50h7 metal cased consenser
453 - 453 - 2 2' 440 60 ohm loudspeakers
454 - 2 2) 4.1n 8 ohm loudspeakers
453 - 1 mains operated relay with 2 sets ¢ o contacts
464 - 2 packets resin hiller sealer with cures
465 - 3 5A round 3 pin plugs will hit item 193
466 - 4 7 segment led displays
470 - 4 pc boards for stripping lots ot valuable parts
498 - 4 1000u! 25V axial electrolytic capacitors
504 - | Audax PM 8 speaker 15 ohms 5 watt rating
515 - 100 4BA 112 cheesehead plated screws and 100
4BA nuts
541 - 1 parr stereo tape head as n casselle
recorder players
$46 - 1 bnidge rectiier 600V international rectifier ref
358100
548 - 2 battery operated relays (3-6v) each with 5A ¢ o
contacts 2 pars
553 - 2 hthium 3V battenies (everlasting sheif hife)

SA BATTERY CHARGER KIT all parts including case
only £5 add £1 postage

THIS MONTHS SNIP

32 tloppy Disk Drive made by the Chinon Company
of Japan Beaulitully made and probatly the most
compact device of 1ts kind as it weighs only 600g and
measures onty 104dmm wide 162mm deep and has a
height of only 32mm other features are high
precision head positioming - a single push loading
and eject - direct drive brushiess motor - 500K per
ais¢ - Shugart compatible interface - standard
connections - interchangeable with most other 3'/2
and 54 drives Brand new with copy of makers
manual Oftered this month at £28.80 post and VAT
included

CASE - .0aptabic tor3 0r3'2 FDD has room for power
supply components ptice only €4 includes circuit of PSU Qur
Ret 4P8

POWER SUPPLY FOR FDD v .0 2y

voltage regulated outputs compiete kit of parts will hit into
case 4P8 price €8 or with case €99

MULLARD UNILEX AMPLIFIERS

We are probably the only firm in the country with these now in
stock Atthough only tour watts pet channel these give superb
reproduction We now ofter the 4 Mullard modules - ie Mains
power unit (EP9002) Pre amp module (EP9001) and two
amplifier modules {EP3000; all for £6.00 plus £2 postage For
prices of modules bought separately see TWO POUNDERS

CAR STARTER/CHARGER KIT

Flat Batlery'Don t worry you will Start your car in atew minutes
this unit - 250 watt transformer 20 amp rectifiers case and all
parts with data case £17.80 post £2

MINO MONO AMPon pcbsize4 x2 (app)

Fitted volume control and a hole tor atone control
shouldyourequire it The amphitier
hasthree transistors and we estimate
1he oulputto be IW (ims.

More technical data will be

ncluded withthe amp Brand new
pertectcondition offeredatthe very
owprice ol €1.15 each,or £13 for £12.00.

LIGHT BOX

This when measures app!
light source 1s the Philips fluorescent W tube Above the light
asheet ot fibreglass and throughthis should be sutficient light
10 enable youto tollow the circurt on fibreglass PCBs Price for
the complete kit thatisthe box choke starter tube and switch
and fibreglass 1s €8 plus £2 post order ret 5P69

TANGENTIAL HEATERS

We again have very good £20cCks of these quiet running instant
heat units They require only a simple case or could easily be
titted into the bottom of a kitchen unit or DOOk case efc At
present we have stocks of 1 2kw 2kw 2 Skw and 3kw Pricesare
€3 cach for the first 3 and £6.98 for the 3k Add post£1 50 per
heater 1t not collecting

CONTROL SWITCH enabling tult heat half heat or cold blow
with connection diagram 50p for 2kw 75p tor 3kw

5 €8 £125post 6 €6 - £150 post

4 x4 Muthin equipment cooling tan 115V £2.00

4 « 4 Muttin equipment cooling tan 230 240V £5.00

9 Exiractor or Dlower 115V supplied with 230 1o 115V adapior
£9.50 £2 post

All above are ex compulers but guaranteed 12 months

10 x3 Tangential Blower New Very quie* - supphied with 230
1o 115V adapior On use two In series to give .. Ng biow £2.00
€150 post or £4.00 - £2 00 post tor two

Iy 15 x 14 The

NEW ITEMS

Some of the many described in our current list
which you will receive with your parcel v

POWERFUL 12v MOTOR - was intended for the Sinclair
electric car Rated approx 3hp €15 Ret! 15P8

BURGLARALARM BELL -6 gong- OK 1o tix outsiden the ran
and shelter - mains operation £8 Ret 8P2

AGAIN AVAILABLE - 12 min: flourescent tubes - Prce £1
each Ret BD314

POWER PACK OF AMPLIFIER CASE - Size approx 10 x84 x
434 plated steel - with ample perforations for cooling Front
panel has on/otf switch and EEC mains inlet plug with built-in
RF tiiter - undoubdtedly a very fine case which would cost at
least £50 from regular sources our price 1$£5each and €3 post
Ret 5P111

MINIATURE BCD THUMP WHEEL SWITCH - Matt black edge
switch engraved white on black - gold plated make betore
break contats - size approx 25mm high 8mm wide 20mm deep
-made by the famous Cherry Company and designed for easy
stacking - Price £1 each Ret BD601

EDGE METER - miniature whole size approx 37mm x 13mm 100
uafsd-centrezeroscaled0to 10and0to - 10 Pricef1 each
Ret BD602

24hr TIME SWITCH - 16A c/o contacts - up to 6on/oft per day -
cased intended for wall mounting Price £8 Ret BP6

CAPACITOR BARGAIN - ax:al ended - 4700ut « 25v Jap made
Normally 50p each but you will get 4 for £1 Ret 613

CLEAMNING FLWID- £ xtra good quality - intended for video and
tape heads - regular price £1 50 per spray can - our Price - 2
cans tor £1 Re! BD604

DON'T FREEZE UP! - We have had the strongest winds for over
200years and who knows we may be in for the coldest winter so
1f you have not already protected your water pipes you should
do 30 Now - our heating wire wound arond the pipes will do this
and will only about 50p per week to run - 15 metres (minimum
length to connect to 230/240v mans' Price £5 Our Ret 5P 109

PIEZ0 BLECTRIC FAN an unusual tan more like the one used
by Madame Buttertly than the conventional type It does not
rotate The air movement s caused by the two vibratingarms It
s American made mains operated very economical and
causes no interterence So 1t 13 deal for computer and
instrument cooling Price 1s only £1 each Ret Bl

SPRING LOADED TEST PRODS - heavy duty made by the
tamous Bulgin company Very good quality Price four tor £1
Ret BD599

CURLY LEAD four core standard replacement for telephone
gg;g;el. extends !0 nearly two metres Price £t each Ref

TELEPHONE BELLS - these will work otf our standard mains
through a transtormer but to sound exactly like a telephone
they then must be ted with 25hz 50v So with these bells wp give
;C"Cull for a suitable power supply Price 2 bells tor £1 Ret

ULTRA SENSITIVE POCKET MULTIMETER - 4k ohms per volt -
11 ranges - carry one of these and 0s be always ready 10 test
ac/dc volts to 1000 OC mihams and have an ohms range for
‘7“?’2:““ testing ~will earnits costginnotime Priceonly£7 Ret

BLOW YOUR ROOF OFF 140 watt speaker systems - new type
you must not hide' They have golden cones and golden
su:irounds and look really Bootitul 12Wooter Midrange and
Tweeter and comes with a crossover at a special introductory
price of £49 carriage paid Two sets for £95 carriage paid' 140w
Wooter only £35 carriage paid

SWITCH MODE PSU Mains input 2 output plus Sv at 35 amps
plus 12v at 1§ amps Very compact (62 -~ 4 « 2°) ideal for
dnving 1 or more floppy discs Regular price around £30 Our
price only £10 brand new Re! 10P34

APPLIANCE ATS - spindie adjust type suitable for
convector heaters or similar price 2 for £1 Ret BD582

9" MONITOR

Ideal to work with computer ot video camera uses Philips
black and white tube ret M24 306W Whrich tube 1s

and X-Ray 1 vDU s brang
new and has a ime base and EHT circuitry Requires only
a 16V dc supply to setit going It s made up inalacquered
metal framework but has open sides so should be cased
The VDU comes complete with Circust didgram and has
been line tested and has our Six months guarantee
Ottered at a 1ot less than some firms are asking for the
tube alone only €96 plus £5 post

COMPUTERS
Big consignment of computers expected
in‘mid Jan. various makes and numbers,
write or phone for details

LOW COST OSCILLOSCOPE ..«

convertour9 monitor into an oscilioscope with switched ime
pases 1o allow very high and very low trequency wavetorms to
pe observed and measured Signal amphtudes from as low as
10mV and as high as 1kV can easily be observed and measured
Ideal tor servicing also tor investigating TV radio and audio
curcuits

Kit containing all the parts for the convers)on and the power
supply to operate trom mains £28 our ret 25P3

TELEPHONE LEAD

3Imitrs long terminating one end with new BT tiat plug and the
other end with 4 correctly coloured coded wires to tit to phone
or apphance Replaces the lead on old phone making it
suitaole for new BT socket Price €9 ret BD552 or 3 for €2 ret
oPIRY

COMPACT FLOPPY DISC DRIVE EME-101
The EME-101 drives a3 disc of the new standard which
despite its small size provides a capacity of 500k per o1sc
which s equivalenttothe 312 and5'2 discs We supply
Operators Manual and other information showing how to
use this with popular computers BBC Spectrum
Amstrad etc All at a special snip price of £27.50
including post and VAT Data avatable separately £2
retundaoie if vou purchase the drive

OVER 400 GIFTS
YOU CAN CHOOSE FROM

There 1s a total of over 400 packs in
our Baker’s dozen range and you can
become entitied to a tree gift with
each dozen packs
A classified hist of these packs and our latest
News Letter will be enclosed with your goods
and you will automatically receive our next
news letter

>

POWERFUL IONISER

Generates approx 10 times more FONS than the ETI and
similar circunts Wil retresh your home ottice shop
workroom etc Makes you feel better and work harder - a
complete mains operated kit case included £99.80 £3

J & N BULL ELECTRICAL
Dept AR, 250 PORTLAND ROAD, HOVE
BRIGHTON, SUSSEX BN3 5QT

MAIL ORDER TERMS: Cash PO or cheque with order
Orders under £20 add €1 service charge Monthiy
account orders accepted from schools and pubhc
companies Access & B card orders accepted Brighton
{0273) 203500

NOVEL NIGHT LIGHT - plugs Into a 13A socket Gives out a
surprising aamount of light certainly enough to navigate
along passages at night or to keep a rervous child happy Very
low consumption probably not enough to move the meter
Price €1 Ret BDS63
CASE WITH 13A PRONQGS - 10 go into 13A socket nicesize and
suitable tor plenty of projects such as car battery trickle
charger speed controler time switch night ight noise
suppressor dimmers etc Price - 2 for £1 Ref BD56S
SPEAKER EX' CABLE - twin 0 7mm cONOUCTOrs SO you
canhave long runs with minimum sound loss and for telephone
extensions or burglar alarms bells intercoms etc 250m coil
only €3 plus £1 post Ret 3P28
ALPHA-NUMERIC KEYBOARD - this keyboard has 73 keys with
contactless capacitance switches giving long trouble tree Iife
and no contact bounce The keys are arranged In two grouns
themain area tield s QWERTY array and on therightis a 15 key
number pad board size 1$ approx 13 x 4 - brand new dbut
otfered at only a fraction ot 1ts cost namely £3 plus£1post Ret
P27

EXTENSIONS - 1t 1s no legal for you to undertake
the wiring of telephone extensions For this we can supply 4
core telephone cable 100m coil £8 50 Extension BT sockets
£2 95 Packet of 500 plastic headed staples £2 Dual adaptor for
taking two applhiances from one socket £395 Leads with BT
plug for changing old phones 3 tor £2
MODULAR SWITCH - Panel mounting highestquality and 1deal
where extra special front panel appearance 1srequired canbe
lluminated if required dpdt and latching Price - 2 for £1 Ret
BD607
WIRE BARGAIN - 500 metres 0 7mm solid copper tinned and
pvc covered Only£3 - £1 post Ret 3P31 - that s well under 1p
per metre and this wire 1s ideal for push on connections
INTERRUPTED BEAM KIT - this kit enables you 1o make a
swilch that will trigger when a steady beam of infr-ret or
orindary Light s broxen Main components - relay photo
transistor_resistors and caps etc Circuit diagram butno case
Price £2 Ret 2P15
3.30V VARIABLE VOLTAGE POWER SUPPLY UNIT - with )
amp DC output Intended for use on the bench for
experiments students inventors service engineers etc This
18 probably the most important piece of equipment you can
own (After amuiti-range test meter) It gives avariable output
feom 3-30 voits and has an automatic short circuitand overload
protection which operates at 11 amp approx Other teatures
are very low ripple output a typical nipple 18 ImV pk pk 1MV
rms Mounted in a metal fronted plastic case this har a
voltmeter on the front panel in addition to the output control
knob and the dutput terminals Price for complete kit with tull
instructions is £15 Ret 15P7
TRANSMITTER SURVEILLANCE (BUG) 1iny easily hidden but
which will enable conversation 10 be picked up with FM radio
Can be housed 1n amatchpbox all electronic parts and circuit
Price £2 Ret 2P52
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* 2m/70cm

* 25 Watts output
* Full duplex operation
* 21 Memories

* 2 Call channels
* Priority channel
* Dual VFO’s

_£T49 in;v—at

* 12.5 & 25kHz steps
* Memory Scan

* Programme Scan

* Memory Skip

ALD-24E

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

ALINCO DUAL BANDER)

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

OUR FAMOUS FREQUENCY MANUALS!

UK LISTENERS CONFIDENTIAL
FREQUENCY LIST LATEST EDITION

THE COMPLETE UHF-VHF
FREQUENCY GUIDE 26-2000 mHz

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

NEW 1988 EDITION £6.95 p&p 90p

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

£5.95 p&p 75p

4th EDITION VHF-UHF
AIRBAND FREQUENCY LIST

HF OCEANIC AIRBAND
COMMUNICATIONS 1988 EDITION.

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

£5.95 p&p 90p

&% JANTON

ELECTRONICS

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

£3.50 p&p 70p

18-20 MAIN ROAD, HOCKLEY, ESSEX - 12 NORTH STREET, HORNCHURCH, ESSEX.
MAIL ORDER TO: 18-20 MAIN ROAD, HOCKLEY, ESSEX TEL: (0702) 206835  "tma—




