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SCANNER CORNER

CHALLENGER BJ200 Mk 2 HF/
VHF scanning receiver. Qur most
popular scanner! 26-520 MHz (with
some gaps) - 16 memory channels,
search scan, priotity and delay -
covers civit and most military bands
complete with free Raycom air band
antenna.

£189.00 plus £10.00 post/packing

NAVICO AMR1000/S t44 MHz mo-
bile transceiver. A highly intelligent and
well thought out rig, it mounts just
about anywhere and features auto
tona burst, proper repeater chaneliing.
Excellen? resuits nn owr Marconi
tester. Wellworth alook at. Prices from
£247.25 plus £10.00 post/packing

HF/VHF/UHF RX/TRX

SONY AIR-7 AIR/PMR/VHF/AM
scanner. 150 KHz - 2.2 MHz, 88-108
MHz, 108-136 MHz and 144-174
Mz, A quality sensitive hand scan-
ner with good sound, 10 memories
per band, priority and delay lunc-
tions.

£249.00 pius £10.00 postpacking

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

£349.00 plus £10.00 post/packing

BEARCAT BCS5 XLT starter scan-
net. 29-54 MHz, 136-174 MHz and
406-512 MHz. 10 memorles. Anideal
first unit.

£99.99 plus £10.00 post/packing

BEARCAT BC100 XLT pro scanner,
as the BC200 XLT (see above) but
without 950 MHz. This is real value at
£179.99 plus £10.00 post/packing

MOBILE

ICOM 3210E DUAL BAND MO-
BILE, 144/430 MHZ, simple to use
but sounds good on the alr and
packed with too many features to list.
We both use one so it has to be good.
£499.00 plus £10.00 post/packing

ICOM 3200E 144/430 MHz DUAL
BAND MOBILE package. 25W on
both bands, 10 memories and builtin
duplexer, this rig was selling at over
£500 not long ago! A real bargain,
and with a free dual band antenna.
£399.00 plus £10.00 post/packing
RAYCOM modded version for boom
mics with tone on front pane/ at
£419.00 plus £10.00 post/packing

ICOM ICR7000 V/UHF The ulimate In
receivers, all mode 25-1300 MHz (2
GHz) with free Royal 1300 discone
£925.00 plus £10.00 post/packing

ICOM ICR71 SW Recelver covers all
short wave bands. For the serious lis-
tenes, with free short wave antenna
£825.00 plus £10.00 post/packing

YAESU FT747GX All band/mode
transceiver with RAYCOM Mk. 2 mod
for better RX performance. 120W TX,
general coverage RX and free 20 amp
regulated PSU. A great TRX package
£725.00 plus £10.00 post/packing

YAESU FRG9600 with the famous
Raycom modifications. Supplied
with free Royal 1300 discone and free
mains psu. We really make them per-
form. Why not let us mod your 9600?
Mark 2, 60-950 MHz + tweaked AX
£545.00 plus £10.00 post/packing
Mark 5, 100 KHz-950MHZ plus ‘N’
connector plus active front end
£699.00 pius £10.00 post/packing
Your ‘9600 modded to Mark 2

£40.00 plus £10.00 post/packing
Your 9600 modded to Mark 5
£129.00 plus £10.00 post/packing
{2-3 week turnround subject to parts)

TEN-TEC PARAGON. A fine tran-
sceiver from one of the worlds best. A
woild-class rig you must come in and
try out. 100w all mode, general cover-
age receiver. Computer |/ and voice
moduie optional.

£1898.00 plus £10.00 postipacking

We stock much more than we can
possibly list here. Please call us il you
don'tsee what you want or if you would
like a detailed price list of our products.

RAYCOM gives you MORE
PURCHASING POWER

ALL MAJOR CREDIT CARDS ACCEPTED.
BC, ACCESS. OINERS. WNSTANT CREDIT UP
TO E1000 {SUBJECT TO STATUS) WITH
RAYCOM CREDIT CARD . FREE CREDIT ON
CERTAN (TEMS AT M.A.P, CALL NOW FOR
APPLICATION FORMS ANO MORE DETAILS.

TEL.021-544-676
FULL RANGE OF ICO\, YAES . BEARCAT
MF. BUTTERNUT CUSHCRAFT AEA, NA
1CO, TONNA, TEN TEC, WELZ IN STOCK
MOST PRODUCTS YOU SEE IN THIS MAG
ARE AVAILABLE AT RAYCOM. PLUS OUR

FOR DETAILS OR SEND LARGE SAE!

RAYCOM COMMUNICATIONS SYSTEMS LIMITED
INTERNATIONAL HOUSE, 963 WOLVERHAMPTON RD,
OLDBURY, WEST MIDLANDS 869 4RJ.

TEL 021-544-6767, Fax 021-544-7124, Telex 336483.

A

EASTER MADNESS!

FOR ONE MONTH ONLY!

Bearcat BC200xLT

THE BEST HANDHELD VHF/UHF SCANNER.

COVERS 29 TO 956MHz (with some
gaps). Covers all popular VHF/UHF
PMR, Amateuwr, Air Band, Marine, Cel-
lular and many other interesting
frequencies. 200 Memory Channels.
Complete with helical, detachable Ni-
Cad pack and charger. Green key-
board/display nighthght. Super fast
scanand search mode. Free where-to-
listen guide and backed by Raycom
scanner expertise and sarvice.

£199.9

Save £50 on current MRP!
Bearcat 100xtT 8s above
less 950 MHz only £179.99
PLUS £10.00 postipacking

This offer cannot be repeated!

RAYCOM NEWS BOX

Lots happening at Raycom! We are
now stockists of the HRS range of
Cushcraft and Butternut antennas,
MFJ accessories and Packet termi-
nals. See the TEN-TEC Paragon HF
TRX and have a go. Il's a beauty! - We
are now stocking AEA PK-232 Packet
terminals and software - RAYCOM
goes digital! - We are now carrying
NAVICO VHF mobiles. A nicely de-
signed rig from the marine radio spe-
cialists, worth a look, - New Yaesu
handhelds in stock, little beauties and
best designed HT we have seen for a
while. Look for a RAYCOM spedial
mod for this one. - ICOM 725's now in
stock, this will be a winner with the
same type of DDS synth system as the
IC781. Dont buy an HF rig without
looking at it. - We always look around
for good scanners. Watch this space!
50-850 MHz plus Pan Display! - New
ICOM mobiles and HT's on the hori-
zon. - Re-ofganisation in owr service
and shipping departments to improve
service lurnaround. - if you need any-
thing 1o do with radio please call us, if
we haven't got it we can probably get it!
- We have thousands of ltems 100 nu-
merous fo list here. - We are always
looking for used kit and will give you a
good part exchange on new equip-
ment. - We are SONY dealers and
cany a wide range of their quality re
caivers and scanners. - Don't forget
we are now open again Thursdays,
and late Friday until 7 pm. - ICOM 3200
with tone bution mod now available for
headset use at £419 plus carriage.
Raynet modded 3210 avallable - call.

COM

MUNICATIONS

SYSTEMS LIMITED

sPECIAL PACKAGE DEALS. cattusvow F OR THE BEST IN AMATEUR RADIO

RAYCOM are authorsed dealet/distiibutors for all of the products we sell.

ANTENNA FARM

t0-3CD  3-ele tOM £115.04
R4vent.  10/15/20 £219.00
AV4 4-band £104.58
Ranger  VHF £42.95
Ranger  UHF £42.73
HF8V 5-band £159.00
SC3000 Scanner £63.99
70N20X  Mobile dual £37.00
G5RY Full size £16.95
G5RYV Half slze £14.95
R1300 Discone £59.50

STOP PRESS! TCL Profossional
dipole kits. Complete with all fittings
and guys. 1-30 MHz coverage.

TCLDSB Single band £69.95
TCLDDB Dual band £99.95
This is only part of our stack of HF,
VHF, UHF and moblle antennas, We
also carry a wide range of accesso-
ties for antennas. Call for info or drop
in for free advice! And of course,
there's always our famous ROYAL
1300 discone (improved spec. over
ICOM AH7000:Diamond D109) still
at £59.50 plus £5.00 post/packing.

)
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ORDERING
INFORMATION

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

INFOLINE 0836 2822268
S 9 p chdays o Y
STOP PRESS. DUE TD POPULAR DEMAND
WE ARE OPEN THURSDAYS AGAI ., OPEN:
ING HOURS ARE NOW 9.5 MONDAY TO
SATURDAY, LATE NIGHTS *TIL 7 PM ON
FRDAY. 73 DE RAY GAKZH AND JM GEZMP.
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anasamic/Phidips 29.50 NVI77 275 SIEMENS EUROPA 750 plecm selection and matchmg of power £100 ) BA1S6 0.15 BYX71 600 1.78
3HSSIN for Nationaf Panasonic | gy, anol Ponasonic THORN 1500 sas | Ve Li00pervoive BAIS7 030 | Bx6l 0.1
Nv772i330 350 | Nviooos 375 | THORN 1600 545 Valve Hardware List BA24¢ 075 | BIXSB 010
IHSSN/4HSS for Natianal Nononof Ponosonic THORN 3500 795 | sockers 89A SKIRTED PCB 125 BA30! 0.5 | BZY95(30 035
Ponasonic & NV7000 2.75 | THORN 8000 695 | ACORN 49 RAMI Y BA302 085 | (S48 8.00
3HSSH for Hitachi 35.00 5 BID (FRAMIC P(B 0.95
: Nationol Ponasonic THORN BS00 s | a2 175 B9D CERAMIC CHASSIS  0.95 BA3I3 075 | (5108 18.50
3“55“" for Nationot 1500 | 1VB600/B810/8820 375 | THORN 9000 850 | Bacnassis 250 B9G CERAMIC CHASSIS 250 BAJIB 295 | MRSIQ 0.5
3:';‘;5‘,0'"'( Shor 35.00 Sanyo VT(5000 1.50 THORN 9600 8.50 BS CHASSIS 2.50 B10B CHASSIS 0.50 BA328 2.95 MRSIZ - 0.65
s milv °N" ! - Sonyo VI(5300 175 | TVISTIck 090 | BSFLOATING 250  BI3B CHASSIS 0.50 BAS2I 175 0Aa7 0.15
or Nationa Sonyo VI(5500 275 | i3Sk 125 [ B7ChASSIS 175 BIuA CRT (3P 195 LT L O
Ponasonic Industrial 7500 1 g0 y109300 375 | Tvigsmick 110 | e7acHassis B0 OCATAL VINTAGE BAWS?  0.19 | 0A9! 015
3HSSUZN for Natonal Sonyo VIC9300P 390 | Tv20STICK 140 | BIGPCB 0.65 CHASSIS 035 BAXI3 004 | OA9S 0.0
Panosonic 3950 | sharp 6300 3.50 B7G PCB CERAMIC 095 GCTAL CHASSIS 0.65 BAXl6 012 | OA202 040
JHSSSF far Fisher/Fudelity 35.00 | gpoct'73, 350 B7G CHASSIS 085 (cTalpce 095 BBI0SB 030 | INJIDR  5.00
gHSSR :‘Of Amslmd/Sousho;s » Sharp B300 350 Tusts SPECIAL OFFEER B7G CHASSIS GIANT 7 PIN (813 ) BT151 0.79 IN23B 295
gk i Shorp 9300 350 taaLorte SHOCKPROOF 0.65 SOCKET 850 BY126 010 | IN23C 495
or Sony SLCS56 7 et Sany €6 275 N B7G SKIRTED (HASSIS 0.65 BY127 on IN23ER 4.95
35.00 ¥ 2MM Q/QB @ D06 each £4.50 | B7G SKIRTED P(B 095  JUMBO4PIN 13.95
- Sony (7 3.50 - 7 BYI33 015 | IN23WE 295
PS3BT for Toshiba 39.50 y 100MA 200MA 250MA SOOMA B7G SKIRTEL PTFE GIANT 4 PIN (4212H)  25.00
PS4BS for S e | ety 295 | )amp 1 25Amp 1 5Am, ’ NUVISTOR 4.50 Gries 045 [ INGOOW - (004
or Sony summo;;cw Sony SLI000B ars | e . 4 P aaﬁ“cﬁs% . g:g SK40e 950 BYI76 120 | IN¢OO3  0.04
PSSBIS for Sony SLCBICTerc | SonY SLBOXCIB080 450 | oamp25Amp315AmpaAmp | BBG CHASSIS 085 SKel0 35,00 BYI79 063 | IN10O{ 005
i to.so | Toshibo 7540 3.50 380 CRT 045 SKa10S 2500 BT1B2 055 | IN4007  0.06
Phlips V2000 ss.00 | Toshiba %600 150 | 20Mm A/S @015 coch £11.50 | B9A PCB 045 SK6I0A 35.00 Mo wel han poid
VIDEO BELTKITS 100MA 1 SOMA T60MA 250MA B9A OCB THIN 095 CHIMNEY (SKAIQKS) grig - ; -
] SHVIMULIIRLERS B9A CHASSIS 095 $K610A) 150 8199 040 | N1 0.02
Akai V$9300/9500/9800 275 | UNIVERSAL TRIPLER 545 | SO0MA 80OMA 1 25Amp B9A CHASSIS - X4 CHASSIS VoS BY206  0.14 | INS4D2 0.4
Ams'm: 7000/S01sho! s | DECCA 30 635 | 2Amp3 15Amp SAmp SHOCKPROOF 050 UXS CHASSIS 1o BY208 BOO 0.33 | INS403 0.2
TR niysl || DECCASd 895 1| 28 unch /8 @ 006 eoch B9A SKIRTED CHASSIS 125 UX7 CHASSIS 295 8210/800,0.33 ) INS405 0.1
ecquson V16 : DECCA 100 6.95 B9A SKIRTED CHASSIS YOV CHASSIS 050 BY223 090 | IN5407 0.6
Ferguson 3V22/VC DECCA 120 695 . £4.00 CERAMICPINCH 065 11PGH CHASSIS b BY298 100 0.22 | INS40B  0.16
HRI360/3660 2.95 | DECCA 1730 6.35 | 250MA 500MA 750MA | Amp ’ - BY299 800 022 | ITTas  0.10
Ferquson 3v23/3V( GEC 2040 s4s | i SAmp2Amp JAmp TAmp PLUGS TOP CAPS BYXI0 050 | 111923 015
:ﬂmoo IV29/IVC 10 61[1((21(1:) 9 o.;s oAme g;éu gg: g?::nlsou APPLICATION & il Y
erguson 1T CVCL- 6.35 5
HR3200 275 | 177 (vC20/2530 635 | 1:25nch IS @015 each B9A 065  EX-EQUIPMENT
Ferguson 3V31/3V( 1T CVCas .95 £10.00 ACX250B AfIBASE  15.00 ZENER DIODES
HR7650 275 | PHILIPS GB (550) 6.95 | SOMA 6OMA 100MA 1 S0MA CANS 4(X250B MILITARY
JVC HR3330/3600 275 | PHILIPS G 500 | 250MA SOOMA 750MA | SAmp B7G 0.35 SOCKET 10.00 BZX61 Series BZYBS Series
Hitochi VT11/33 275 | PYE697 6.50 | 3Amp 4Amp SAmp B9A 0.65  4(X300A CLAMPS 5.00 0.15 0.20
INDUSTRIAL AND Piease odd £3 10744 4500 | D91I0GH  45.00 | DI4200GM 7500 | F21130GR 7500 | MI715IGVR 175.00 | M2813LG  45.00 | M31325GH  35.00
SPECIAL QUALITY addimonal carriage 30780 95.00 | D10.21GGH  45.00 | D16 100GH97 65.00 | F3112(D 75.00 | m21 1w §5.00 { M311B2GY 4500 | M3BI0OW  59.00
CATHODERAY TUBES { per tube (MEB22W 7.00 | D10230GM  45.00 | DH3 91 55.00 | LF708 7500 ] M23112Gv 4500 [ M31 184w $5.00 | M40 120w  $9.00
Asmoll selection from | 1CP1 2950 | (mEIS23w 950 | DI36IIGH  59.00 | ECR3IS 39.50 | M7 120w 19.50 | M24121GH  55.00 | M31 190GR  45.00 | SESFP3! 45.00
aur stock of 10,000 1205P4 3500 ' CREI400 2950 | D13630cH 5900 | Fl61D1GM  75.00 | miatoocm  35.00) m24122wA  55.00 | M31 191w 55.00 | T975D 75.00
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CTRON HOUSE, SPRINGHEAD ENTERPRISE PARK  PRICELIST
PRICELIST  SECRINGHEAD RD, GRAVESEND, KENT DAT1 8HD

845 59.50
. KI63 200 | Py88 065 | v24101K 19500 | 622 49.50 | 68K4e 650 ggfgm Ls ggﬁé 22 | i B
A selection from our KT66 USA 1195 | pysooa 195 | vas3 1200 | 329 2950 | esle  85.00 uer 1l B 0| S »m
KT66 GEC 25.00 | py8o0  0.85 | viS631 1095 | 3607 195 | 688 118 2§om 1so | 20ps 195 | 873 60.00
stock of branded valves | o pv80l 085 | veag 950 | 3 040 | came Mso [ 6SOTGT 180 | 2088 A5 | OO ot
5.00 | (B3-300 72.00 | vpal 495 | 31.070¢ 1450.00 | 6BN6 168 gra Yeo | 2nzs  aes | 9ss 100
AT 2as0 | EATO 195 | eros 090 | X167 9.00 | (0B3-1750 13900 { w101 250 | 3L 0.40 | o8N8 3.95 Coor ase | 2kas  aes | e 31500
A1834 7'50 EABCSD 150 EF183 0.7% K177 GEC 11.9§ QB5-3500 595.00 VRI05/30 2.50 304 2.50 6BQS 1.35 eiizc 3:50 2108 375 1927 25.00
: [Figa 085 | KIB 7.00 | QQE02-5 1950 | VRISO/0 250 | 465 7500 | 6BQ7A 150 S0 | 2040 25.00
A2087 1150 | EACOI 250 9s | ousa 150 | 2481 39
A2134 1495 | EAF42 120 | EF731 aso | KTBBUSA1295 | QQE03-12 7.95 | wul9 2.50 | 4-250A 8550 | 6BR7 A e Yas | 2489 3950 | 2050a 595
A2293 650 | B34 150 | €732 aso | K788 QQE03-20 35.00 | w21 450 | 4-400¢ 87.50 | ¢6BS7 50 | OMe 1as | ZsBos 7S | 205w 650
A2 3350 | £84) 395 | EF800 1100 | Selectron 15.00 | QQEC6-40 45.00 | weél 450 | 4l000a 42800 | sBwe 535 | GO IR | BB ood | ohl 25000
A2ses 3780 | 891 o8s | ereoas 9.0 | KTwel 250 | QQvo2-6 19.50 | wrz 5.00 | 4832 3500 | e8w7 150 s ves | 66t 175 | e 3500
a2792 2750 | £8C33 250 | EFBOSS 2500 | KTwe2 250 | QQvo3-10 $.50 | wsim 450 | aBQ7a  17s | 6826 250 | ove 10 | B iese | asra  9s0
A2900 1150 | EBCAl 195 | EFBO6S 25.00 | KIWe3 200 | QQv03.10 w139 150 | 4826 195 | 6827 295 | &7 Yso | 29Ka6 650 | 5544 79.50
A28 2000 | EBCBI vso | ef812 oes | K1263 250 | mullARD 15.00 | x24 450 | 428 2500 | &4 18 | Yoo | 3is  oso | 5% 5500
A343 3595 | E8CO0 195 | EFL200  1so | LB7-20 95.00 | QQV03-2025.00 | x4l 450 | 435 14500 | &5 20 | SOOT %l 7 s | seas 550
ACSP3A 495 | EBCO1 195 | EFPe0 350 | LS 695 | QQV06-40A X66/X65 495 | 4CS250R 285.00 | 6C6 as0 | 6X8 e e | s 950
AC/S2PEN 8.50 | EBFBO 095 | EH9O o7z | M50 195.00 2750 | X76M 195 | 4xC125C 6086 2.50 T Ve | Btz Yas | ssa 950
ACT22 5975 | EBFB3 095 | EK90 1.50 | MS143 15500 | QQvos-40A X(24 150 | EMAC 15000 | 609 495 o Lo | Bora Tos | 355 25
A22) 3000 | eered  o09s | E32 095 | M5199 29500 | MULLARD 3950 | xc2s 0.50 | 4Cx2508 45.00 | 6C(A4 495 T o | ora Lol | 3sss 1908
AH238  39.00 | EBF93 095 | EL33 5.00 | MBO79 600 | QQ07-5055.00 | XFw47 150 | 4Cx250BM 6(AT 3.50 o ol e s | s 325
LD o00 | 8L aso | e 325 | M80B2 750 | 0Q203.204250 | XFws0 150 6500 | 685 395 | 708 sisol | [aoly oas | %7 50
ANY 00 | e 450 | EL34MULLARD M8083 325 | QQ206-2045.00 { XG1-2500 75.00 | 4CX250K 686 e 7| ols  oee | se7s 2800
ARPI2 250 | ECS2 075 650 | MBO91 750 | QS75/20 150 | xi628FT 750 | EIMAC 11500 | &D6GA 450 & 301 U7 ok | sem 750
ARPIS 125 | €70 175 | es MB096 300 1 QS95/ID 485 | XNPI2 250 | 4CX250R &F6 1.95 o o | Jorave 100 | 687 50
ARP3S 200 | EC8I 795 | SIEMENS 450 | MBO%8 550 | QS108/45 4.00 | XR1/1600A AMPEREX 8(G7 450 7 250 | 30p12 100 | 6% 450
AZI as0 | eces 195 | EW36 250 | MB099  5.00 | Q515015 6.95 49.50 12500 | 6CH6 6.95 s ol dhs os | 350
BS894 25000 | EC88 195 | E36 MBIOO 550 | Q515030 115 | xR1/32004 4(X350A 100.00 | 6CL6 3.25 G o5l | oni Yoo | 5704 350
g Do i KB 195 | MULLARD 3.95 | MB136  7.00 | Qsisoa0 7.00 79.50 | 4(X1000A sctea 295 | 880 ol | Bor 250 | 3718 et
8117 2500 | ECo ss0 | £L38 9.00 | MBI37 795 | Q51205 395 | XR1-6400A 42500 | om7 295 o 15| Shus s | s 250
BTI13 3500 | EC93 150 | L4l 350 | MBI6l 650 | Q51213 5.00 14950 | 4CX15008 8056 018 o) Vol doeie vs | s 250
QK 2750 | EC95 7.00 | EL42 200 | M8l62  SS0 | qQu3r 9.50 | ves 6.95 47500 | &S7 095 ok Yoo | s sso | s 250
M 1795 | o7 1 | un 450 | M8163 550 | Qv03.12 6.50 | wplioo 75.00 | 4cxs000a &wa 800 | 8HO7 195 | S3wrsemieso | 7 250
(134 - 3200 | ECB0I0 1200 | 8L 695 MO 430 | QU025 250 | vilogo 265.00 100000 | EKE 39 L oo 250 | A3 395 | S50 18s
Cit49/) 19500 | ECC32  3s0 | E8 750 [ MB195S 650 | Qvos-20 29.50 | Yi1020 42.50 | 4D21/4-125A 6DCs 235 | OO 330 | 3sas o | 5791 295
11501 13500 | ECC33 350 | EL8a 095 | MBI96 550 | Qv0g-1008 YLI060 19500 8500 { 60)8 135 Ttss wiiseh Imzses as0 | 73 50
(53 3200 | EC3s 3so | Eiss MB204 550 14500 | vL1070 19500 | 4p32 12500 | 6DB lotwr 298 | 3stecr 200 | selea 325
CCA 350 ECCB 1.50 MULLARD 4.50 MB223 4.50 QY3-125 85.00 YLIO71 19500 | 4E27A  125.00 SPECIAL  3.50 ol ors | 3 195 5823 9.50
024 650 | ECCBI SPECIAL ELB4 M8224  2.00 | Qv4.250 85.00 YLI290  65.00 | 4GS7 2.25 | 6DK6 1.50 T00K4 Tos | 3szscT  3so | sezowa 650
(K1006 350 | QUAUTY 225 | SIEMENS 250 | M8225 395 } Qva.a0 95.00 | z77 120 | 4GV7 225 | 6DQS 8.50 o 250 | 38MEZ 595 | S840 3.50
(5676 650 | ECCB2 085 | EL8S 450 | MEI00 - 3.50 | Rio 400 | 73007 6.00 | 4)6A 295 | 600s8 250 | (ORY B SR 550 | e 1100
€V Nos PRICES E(C82 £L88 175 | MEI401 2950 | RI8 250 | 2302C 1200 | 4KT6 150 | 6T6A 150 1 1M Siso ||| 22 v9s | a7 1095
ONREQUEST PHILPS 195 | EL90 175 | ME1402 2950 | RG1.2408 1450 | 2359 9.00 | 4185 15000 | 6DW4B  3.50 T S0 1| 27 600 | 863 95.00
D3A 2750 | ECCB3 095 | EL9 600 | MHLDS 400 | RG3.250A 650 | 7520M  4.00 | 4X150A 3500 | 6€5 3.95 ooy Bl soas 1so | ser .50
D63 120 EL95 175 | MP25 195.00 | RG3-120A 3500 | Zz700u  9.50 | ax150D 5500 | 6EA7 2.50 - (Tt ves | ess 1398
DAl 2250 NEW EL152 1500 | MS4B 550 } RR3.250 1500 | 2759  19.85 | 4xso0a 350.00 | 6EAB Mo | Ao ek | soes o9s | sesa  39s0
0A42 1750 ECCB3 SPECIAL EL360 675 | Muld 350 1 RR3.1250 35.00 | 2803 1895 | sA/1020 950 | ¢EBB 3.50 s Yoo | socoss  19s | sew 450
DA9O 450 Low cross EL500 195 | N37 1250 | S1IEI2 38.00 | ZA1000 12.50 | SAIS2m  9.00 | 6Es7 0.85 e | s s | e 175
DAFOT 095 coupling EL504 195 | N78 985 | 51042k 1000 | 7A1000 150 | SA163k 1000 | 6EMS 2.50 12817 1se | so6 295 | 5965 215
DAF9S 095 1506 595 | OA2 150 1 sC1/1300 600 | ZMI001 1200 | SAI70K 625 | 6EM7 2.50 Yarrwa 250 | S3ku aso | cos7 378
DC70 175 Low noise BL509 525 | OA2WA 250 | spsl 3.50 | ZMI005 800 | SA-180M 9.00 | 6fus [REN IR A 150 | s0s8 250
(90 3:50 ELS09 MULLARD | OA3 250 | S1v280/40 11.95 | ZM1020 600 | 5A-206K 10.00 | 6Ev7 295 | 2E L2 T 1o | o0 2375
DCX-4.5000 Low microphony 750 | 082 1.50 | 782-5/30095.00 | Zzm1021 8.00 | 5B-110M 10.00 | 6EWs [ e 4 B 40 | son2 695
25.00 EL519 695 | 0B2WA 250 | 782.300 195.00 | ZM1023 7.95 | 5B-25aM 1450 | 6F) 2.00 oAV aisall.l 3 50 | 6080 850
DETIS 2850 £3.50 fBo2 365 | 03 250 | T783.750 115.00 | zm1041 14.00 | 58.255M 14.50 | 6FS 550 | craias.| sl 750 | sosowa 950
peng 2850 | = | e 595 | 003 2.50 | 783-2000 IM1082  9.00 | 5B-256M 15.00 | 6F7 sso | (2a%0T8 238 | ssal eso | 6132 100
DET20 2.50 EcC8l EL822  12.95 OoM4 2.50 450.00 2ZM1084  10.00 | 58-257M 15.00 6F13 3.00 12ax7wA 250 | B3A2 295 | 613 2.50
DET22  35.00 | BRIMAR 235 | ELLBO 2250 | OMSB  3.00 | 7BL2.300 39500 | Zm1175 650 | SB2SBM 1450 | 6fla 10 | e | soav  arso | s eiso
DET23 300 | ECCE3 EM34 1250 | OM6 175 | TBL2.500 495.00 | Zmil77 9.00 | 5C22 12500 | 6F17 2.7§ ey aos D% 350 | e1aew 1250
DET24 2750 | PHiLps 195 | EM83 165 | ORP43 250 | TDO3-10/D/E/F IMI202 $5.00 | SCLBA  2.50 | 6F23 060} 50 | e 7se | e1ss 7200
DET2s 200 | ECCE3 EM84 165 | ORPSO 395 35.00 | Zm1263 400 | SHBOE 195000 | ¢F24 125 oore 2591 sty 17se | 6156 7200
DET29 3200 | SIEMENS 250 | EM8S 395 | ol 250 | 1S 45.00 | 1a3 450 | s 295 | 6F25 125 T [ o0 | 6157 250
DF91 150 | ecces . vso | emer 250 | P4l 250 | TT21 45.00 | 1AE4 350 | SR4GB  5.50 | 6F28 12 | K Yes | sac 1980 | a1 370
DF92 vso | Eccss 275 | EN32 1s00 | PABBO 095 | Tr22 3950 | 1ax2 350 | SR4GY 495 | 6F32 12 | 8RS ] G3Av Toso | eles A0
DF%6 12s | ecces r3s | enod 225 | PC8s 075 | 17100 69.00 | 1822 10.00 | SRawcY 595 | 6F33 1050 ool vos A 51 vs0 | 6201 a5
oFo7 v2s | Eccey 1so | Ene2 450 | Pess 075 | Ty2.1254 85.00 | 1B27  §5.00 | ST4 595 | 6FHS 80 | A% | 100 1000 | 6350 350
0G10A  Bs0 | ECCON 200 | EYSI 080 | PC97 110 | Tva.400 8500 | 183GT 195 | s78A 195 | 65 1500 | 28 yo Fsa 250 | &0 50
DH63 150 § ECC189 250 | EY7O 750 | PC90O 125 | 7Y7-6000A 18358 45.00 | 5u4G 450 | 6FL2 450 Tocas  1es | 15082 eso0 | 6386 1450
DHT7 0.90 | ECCBOIS 495 | EY8I 235 | PCCB4 040 600.00 | 1B63a 75.00 | su4GB 450 | 6FQ7 aso | 200 1B ek 900 | w2 7500
K91 120 | ECC803s 695 | EY82 118 | PCBS 055 | TyB-600W K3 250 { 5v46 2.50 | 4GES 395 1ouss vao | so2  zse | s 750
DK92 150 | EccBos  os0 | E¥BD 150 | Pces 0.0 365.00 | INSGT 250 | swa 495 | cchea 250 | DB 330 | 0 20 esso 895
DL3S 250 | ECc2000 795 | EvBa 595 | PCcBs 070 | w9 950 | P28 2500 | 5xa 495 | 607 05 | (TN 2os | 18ET 10 | 65504 6 1398
DL63 100 | ECPBO 105 | EYBeB7 065 | PCCIBY 070 | yge 090 | RS 150 | sv3oT 250 | 6GKe 395 | ABI6 - AR oM 200 | a0 10
DL70 250 | K2 150 { Ev88 095 | PCCBOS 070 | u3s 350 | i35 150 | 523 aso | somo 265 | O W] T Tevo | essos 99
DL73 250 | ECFBs 170 | EY9! 550 | PCCBOS 080 | y37 9.00 | 174 150 | 5240 250 | 6657 0ns e res | B e | 7 7.95
o9l 395 | EF200  vss | Evsooa 195 | PCE82 080 | ua 695 1 1ua 175 | &30 070 | 6GV8 095 ey A 3w sem | 702 250
DL92 150 ECF202 185 | EYBO2 0.70 PCF80 0.65 1 us0 2.00 s 150 | 6A/203k  9.00 | 6Cw8 2.50 i 398 | %7 s00 | 70255 6.95
DL93 1.50 ECF801 085 £235 1.00 PCFB2 0.60 | ug2 3.00 1X25 250 | 6A7 495 66YS 495 e 395 | 32a 1500 | 70274 850
DLSIO 1350 | ECF804  4.50 | EZ40 350 | PCFB4 065 1 191 070 | 2a3 16.50 | 6A8 250 | 66Y6 2.50 et 3| s seoo | 2109 9.00
DLSI6 1000 | ECFgos 250 | Ez41 350 | PCB6 120 | uig2 100 | 2aS15A 1150 | 6AB7 450 | Ml 9.50 onel g | osa 12se | 7E 5.50
DM70  $28 | ECF806 1025 | EZ80 075 | PCRB7 125 | U193 100 | 287 450 | 6ACTWA 200 | eHeGT 250 | 1908 RO L Sl oces | 7199 7.50
DMIGD 850 | ECH3 450 | €281 075 | PCF200 180 | u25) 250 | 2822 69.50 | 6AGS 250 | 6H87 195 ey v | e Tsee | 724 495
DOD-006 79.50 ECH4 450 | €2% 150 | PCF201 - 1.80 | us0l 350 | 2036 7000 | ¢ac? 250 | 6HFB 350 i ol T 5.00
Y51 150 | Ech3s 350 | Fwa800 450 | PCFSOI 135 | yABCBO 100 | 3c39a 3250 | eAms 350 | 6HM5 250 18701 1se | Thsa azsoe | 7486 18500
DYB6/87 085 | ECHa2 150 | G351k .00 | PCF8O2 085 | yAra2 195 | 2c30BA 39.50 | eAl4 350 | 6HQS 3.50 Sk vl s Trsee | U 9w
OYB02 085 | ECHBI 175 | G1802m 695 | PCFBOS 125 | yBCal 395 | 2040  37.00 | 6A)7 200 | 6HSS 495 13307 el e s 8.50
ESSL 4950 ECHB3 150 | G240/20 9.00 | PCFBOS 100 | yBCBI 150 | 242 29.50 | 6AKS 195 | 6HS8 2.95 e el sz 3% ;sam :l &s’
FBOCC  19.50 | ECH8a 100 | GCl08 1750 | PCFBOS 125 | uBFBO 095 | 2043  60.00 | 6AKs 250 | M6 3.50 : o Taos 586 [
I PCH200  1.50 BF89 1.00 \ i AL 0.85 634 215 12847 150 . 7587 19.50
EBOCF 1280 | ECH200 150 | GCloD  17.50 u 25 250 | 6ALS 805 $9.00
i PCLB2  0.85 1 75 4 25 | 6I56Y 250 | I2NIGT 185 i 75914 895
E8OF 18.50 [(180 060 | GC10748 17.50 uBL2 ) Y5 150 | 6AM 3. 2wr 350l 807 350 | a5 seee
E80L 29.50 ECLB2 100 | GQI0/M4E 17.50 PCLB3 2.50 | uc92 120 2021 225 | 6AMS 6.00 616 2.00 L s Alai 15700 ot 3ico
EBICC 5.5 ECL83 250 | GO12/4B 1750 | PCLB4 075 | uccea 070 | 2021w 315 | same 195 | &7 o phoo Tos | 8124 3500 | 78 1730
EBIL 12.00 ECL84 100 | GD8sW  6.00 PCL8S 0.80 | uC8s  0.60 2622 49.00 | 6ANS 450 8J7G 415 s 20 | 813Phips e P
£820C 4.50 ECL8S 095 | GDT!20M $.00 PCLBs 0.85 | yCF8O 1.00 2626 795 | 6ANSA 450 61B6A 9.50 Bog i 3500 | 895 1050
EB3CC 450 | ECL8s 150 | ON4 600 | PO bay |t 2s0 s msm feaos  azs | oelkeC 950 WO S ol | LM%
E83F 5.50 ECLBOS 095 | GNID 1500 PDS00 5.95 § uCHal 250 K25 49.50 | 6AQ8 1.50 6IM6 9.50 Be . masioo |l gos 1050 1 o002 650
£86¢ 950 EF37A 250 | GRIOG 400 | PE-100 69.00 | ucHa2 395 | 2k26 9500 | 6aRS a9s | ewsa 250 | BEL 0 WSSO | B oa | 9003 850
£88C 798 EF22 350 | Gs10C 1650 | PEN2S 200 | ucwBl 100 | 2xk29 25000 | sass 150 | esec 9.50 e by A .
£83CC 350 £F39 150 | GSIOH 1200 | PEN4D  3.00 | uciB2 175 | 2kas 14000 | 6ASE 250 | 6KIG 200 | 480 S
EBCC-01  6.95 EF40 450 | GSI20 1200 | PEN4S  3.00 | yClB3 250 | 2k56 25000 | 6AS7TG  4.50 | 6K8G 3.00 TaE 55
£88CC EFa2 350 | GTIC 14.00 EE:}:ZDD ;’% um ;g 2X2A ls.g oA}g :;: gzgg“ :;g iZags 0SS
i .50 | cu20 3500 . UF4 . 3M1078 12 6A ) s d
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The TS3023S is alaboratory-
quality triple output power
supply. Two outputs each
provide 0 to 2A at 0 to 30V and
can be switched to indepen-
dent tracking; the third out-
putprovides up to 4A at 4 to 6V
for logic circuits. All outputs
have remote sensing.

Both 0 to 30V 2A outputs
have 0.5in 3.5 digit liquid
crystal displays which simul-
taneously display output vol-
tage and output current. With
the output switch off, the
display can be used to preset
the output voltage and cur-
rent limit prior to connection
of the load. The power supply
operates in constant current
or constant voltage modes
with automatic crossover. A
display annunciator indicates
constant current mode.
Coarse and fine controls per-
mit the output voltage to be
set within 5SmV, and the cur-
rent limit control is logarith-
mic to give good resolution at
low-current settings. Load
and line reguiation are better
than 0.01% with ripple and
noise typically better than
1mV. The two supplies can be
switched to be independent
or tracking.

The 4-6V 4A output has a
single 0.5in 3.5 digit liquid
crystal display which displays
either output voltage with the
output switch off or output
current with the output switch
on. A display  annunciator
indicates current limit. The
output voltage is set by a
calibrated control. Over-vol-
tage protection is provided.

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

The TS3023S sells at £385.00.
For further information, con-
tact the Sales Office, Thandar
Electronics Ltd, 2 Glebe
Road, Huntingdon, Cam-
bridgeshire PE18 7DX. Tel:
(0480) 412451,

SPEEDPLATE PENCIL

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

restores metal to its original
brightness and gives an
oxydisation-free surface, per-
fect for electrical contact or
jointing.

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

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

If you have any difficulty
obtaining the product, con-
tact Gunson Ltd, Pudding Mill
Lane, London E152PJ. Tel: 01-
555 7421,

The new XL30 and CM40
Electret base microphones
are available from Nevada.
They have been developed
using an Electret element
with a tailored audio
response to bring out the best
in modern amateur trans-
ceivers.

When used with Kenwood
equipment they may be
powered directly from the
microphone socket of the
transceiver. For other brands
a. PP3 may be fitted. as an
internal power source.

Specifications are: output
level — adjustable from 0V to
1.4V; frequency response — 1-
200-3000Hz; output impe-
dance - 1K ohm; gain - 40dB;
switching - isolated PTT
switch; power — 9V PP3 bat-
tery or 9-15V dc from trans-
ceiver.

The XL30 is a basic ampli-
fiedmicrophone and retails at
£46.50. The CM40 uses an
audio processor with volume
and tone controls and retails
at £55.75.

For further information,
contact Nevada, 189 London
Road, North End, Portsmouth,
Hants PO2 9AE. Tel: (0705)
660036.

END-FED LF AERIALS

The end-fed ‘Zepp' aerial
derived its name from the fact
that it was originally designed
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for use on the Zeppelin
airship. In essence it com-
prised an end-fed half-wave
dipole. Such an aerial was
very convenient; it had no
untidy feeders hanging from
the centre, and as a consequ-
ence was light in weight,
easily erected and fairly
inconspicuous. Its disadvan-
tage was the need for an open
wire feeder and an ATU.

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

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

For further information and
prices, contact Waters &
Stanton Electronics, 18-20
Main Road, Hockley, Essex
885 4QS. Tel: (0702)
206835/204965.

HMS PLYMOUTH GROUP

Members of the Royal Naval
Amateur Radio Society living
in the Devon and Cornwall
area, have formed an HMS
Plymouth Group to be
responsible for amateur radio
operations from Falklands’
veteran HMS Plymouth based
at her namesake city.

The ship will be open to the
public from 29 March 1989,
until October. There will be a
charge for admission.

The intention of the radio
amateur group is to provide,
as far as possible, a replica
room (‘W/T Office’) and at the
same time carry on with radio

APRIL 1989



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

contacts which will be seen
and heard by visitors. Fre-
quencies in use will be the
usual HF and VHF bands, and
QSL cards will be sent to all
contacts via the bureau. The
callsign has yet to be allo-
cated but it is hoped to
reissue the old Devonport
signal letters GUZ and the
shipwould then use GB3GUZ.

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

The Secretary of the Group
is Mrs ‘Bobby’ Harper, wife of
the Treasurer.

HMS Plymouth, the last of
the Type-12 frigates, is now ‘in
retirement’ and was heading
for awatery grave as a missile
target. Since then, the War-
ship Preservation Trust and a
team of volunteers have
worked miracles to open the
ship for public display.

A warm welcome s
extended to all visitors and in
particular to those with an
interest in amateur radio.

CW NOVICE AWARD

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

The CW Novice Award is
administered by the G-QRP
Club on behalf of the Euro-
pean CW Association and the
World QRP Federation.

To qualify, the applicant
must work fifty different sta-
tions using the CW mode
during the first twelve months
of holding an amateur
licence.

For a Class A award, max-
imum power to be used when
making the fifty contacts is
3W RF output for contacts
made up to 31 December 1988,
and 5W RF output for contacts
made from 1 January 1989. For
a Class B award, any licensed
power is allowed.
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Applications are accepted
from all over the world and
must consist of a log extract
giving details of the fifty
contacts made. This must be
certified as true by the appli-
cant and one other licensed
amateur.

Applicants from outside the
UK must enclose three IRCs
with their application. UK
applicants must enclose
three first class stamps.

Applications should be sent
to A D Taylor G8PG, 37
Pickerill Road, Greasby,
Merseyside L49 3ND.

CENTENARY AWARD

In the year in which Bir-
mingham celebrates the
centenary of it becoming a
city, MARS is offering a
Centenary Award.

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

The certificate can be
endorsed for any special
circumstances requested by
the applicant, eg, QRP, and is
available to SWLs.

The award will run for the
whole of 1989. Closing date
for claims is 1 April 1990.

To claim your certificate,
send an SAE in the first place,
to Paul O'Connor G1ZCY, 100
Cotdbath Road, Billesiey, Bir-
mingham B13 0AH, who will
send you an application and
log forms. When these are
completed and verified
return them to Paul with £2.00
(£1.50 for MARS members).

During 1989 the Bedford
and District Amateur Radio
Club plans to commemorate
the outbreak of the Second
World War by operating sev-
eral special event stations
using callsigns GB2WW and
GB4BOB.

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

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

The Bridgend & District
Amateur Radio Club has
appointed a new secretary.
He is Mr D E George
GW10UP, 24 Ty Fry Close,
Brynmenyn, Bridgend, Mid-
Glamorgan CF32 8YB. Tel:
(0656) 723508.

The British Amateur Radio
Teledata Group now has a
volunteer to handle queries
about computers in data-
comms. He is Arthur Bard
G1XKZ, 9 Linden Road, Oak
Park, Culiompton, Devon
EX15 1TE.

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

The British Amateur Tele-
vision Club is holding this
year’s convention/rally in the
Founders Suite at the Coven-
try Crest Hotel on 30 April.

Doors open at 10am. Admis-
sion is free to BATC members
on production of aticket from
CQTV, and 50p to non-mem-
bers.

There will be a wide range
of stalls, traders and demon-
strations covering all aspects
of both amateur TV and satel-
lite TV equipment. Technical
lectures will take place in the
afternoon.

The venue is located on the
A46, 500 yards south of Junc-
tion 2 of the M6. Ample
parking is available.

Trade enquiries should be
addressed to GB8CJS or
G80OZP, both QTHR.

ANGLO-SCOTTISH RALLY

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

There will be the usual
stalls, talk-in on S22, Morse
tests (booked through the
RSGB), raffles and refresh-
ments.

For further
contact Bruce
GM4UIB, QTHR, tel:
24654.

information,
Cavers
Kelso

We are happy to include
details of new products,
clubs, rallies, special
events, awards, etc, in
Straight & Level. Please
send your news to the
editorial address on
page 3 of this issue.
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ALINCO DUAL BANDER

* 2m/70cm
* 25 Watts output

* Full duplex operation

* 21 Memories

* 2 Call channels

* Priority channel H

P o £449 inc vat
* 12.5 & 25kHz steps

* Memory Scan

* Programme Scan

* Memory Skip ALD'24E

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

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

OUR FAMOUS FREQUENCY MANUALS!

UK LISTENERS CONFIDENTIAL
FREQUENCY LIST 5th EDITION

'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 Atiantic, 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 simpiex 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

&% TANTON

ELECTRONICS

MAIL ORDER TO: 18-20 MAIN ROAD, HOCKLEY, ESSEX TEL: {0702) 206835 VisA

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

£3.50 p&p 70p

18-20 MAIN ROAD, HOCKLEY, ESSEX ~ 12 NORTH STREET, HORNCHURCH, ESSEX.

EN
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The Panasenic RIF-BE0CL (DR B600)

General-Coverage Communications Receiver
by Ken Michaelson G3RDG

The Panasonic RF-B600L is classed as
a portable receiver and weighs 4.6kg
(10.141b) without batteries, which is a
reasonable weight to carry. It is equip-
ped with a handle on the right-hand side
of the case for this purpose. It covers
four frequency ranges, one of which is
the FM section of the spectrum. The
specifications of the rig are in the table.

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

Front panel

The front panel has the loudspeaker on
the left, protected by a wire mesh. To the
right of this are three vertical controls. At
the top is the ‘AM ANL' (automatic noise
limiter) push on/off switch. This is used if
car ignition noise becomes intrusive
when you are receiving AM broadcasts.
Below this is another push on/off switch
controlling the bandwidth (push in for
narrow). Below this is a three-position
rotary switch labelled ‘AM/USB/LSB'.
The LSB/USB positions are also used for
CW reception. At the bottom of this
column of controls is the headphone jack
fitted with a 6.3mm socket. inserting a
jack plug into this socket disconnects
the internal speaker.
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Along the bottom of the panel, in line
with the headphone jack, are four rotary
controls and two push on/off switches.
From left to right they are ‘Volume’,
‘Bass’, ‘Treble’, '"AM RF Gain’, ‘Lock’ and
‘Tuning Speed’. The functions of the first
four are obvious, but the addition of a
tuning lock means that if you tune in a
station and then press the tuning lock
switch, the tuning cannot be affected by
an accidental movement of the main
tuning knob. Incidentally, the ‘Lock’
switch displays a red light when it is in
the ‘on’ position. The last switch offers
the facility of varying the tuning rate and
operates in different steps for different
modes. For FM you have a choice of
100kHz or 50kHz steps, for LW and MW
the rates are either 10kHz or 1kHz and for
the short wave band either 1kHz or
100Hz. The tuning knob is on the right of
the set and has a very smooth feel to it.

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

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

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

The left-hand side of the panel has four
horizon microswitches controlling the
reception ranges, each of which has a
red LED which is illuminated when the
particular range is in use. To the left of
these are six switches arranged in two
lines of three, one above the other. The
top line has a switch to change from S
meter readings to battery condition, and
two other switches which control the
illumination of the S meter and the
digital display. This is in order to
economise on battery consumption.
Below these are three more switches
encompassing '‘SW Zone Auto Tuning'.
When receiving short wave broadcasts,
these, in conjunction with the three keys
on theright of the panel, are used to tune
up or down in 5kHz increments within a
+150kHz zone around a selected centre
frequency. When in the manual position
you can move the frequency in 5kHz
steps by pressing one of the keys on the
right, either ‘Up’ or ‘Down’, without using
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THE PANASONIC RF-B600L RECEIVE

the tuning knob. When in the ‘Scan’
position pressing either the ‘Up’ or
‘Down’ key will make the receiver scan
for a signal within the selection zone,
remaining on a station for about three
seconds before moving on to the next.

The set can be instructed to stay on any -

desired signal by pressing the ‘Stop’ key.
In ‘Seek’ position the receiver will
automatically scan over the selected
range and stop at the first readable
signal, stopping the auto tuning function.
To cease the operation before receiving
any signal, the user has only to press the
‘Stop’ key.

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

number of alternate connections for .

external antennas, in addition to two
built-in antennas. There is a telescopic
one, intended for either the FM or SW
band, which can be adjusted for angle as
well as length, and there is also a ferrite
core antenna inside the set which
provides excellent reception for the MW
and LW bands, provided that the signat
strength is reasonably good. A normal
S$0239 chassis mounting socket is pro-
vided for connection to a low impedance
coaxial cable from an external antenna.
Below this is a control that switches
between the SW built-in antenna and an
external one, and also alters the impe-
dance from low to high ifrequired, to suit
the antenna in use. When set to the
external position, the telescopic
antenna is disconnected. In the same
area are three terminals giving either
low or high impedance connections for
various types of antenna which do not
use a coax feeder.

On the other side of the panel is a dc
input jack (13.2V dc) to allow operation
from a car battery. Below this is the
normal ac input socket. Towards the
centre there is a bank of three further
facilities, all with 3.5mm sockets: the
external earphone/speaker socket (8
ohms impedance only), the recording
output jack and the stand-by jack. The
output level of the recording output jack
is fixed regardless of the position of the
unit’'s volume control. The stand-by jack
allows the receiver to be used as part of
an amateur transmitting station; when
the jack plug is connected to ground the
receiver is muted. In my case, the
connection was made to the ‘T/R’ control
terminal on the 1C-751.

The spaces for the batteries are on the
underside of therig. Three type ‘AA’ cells
are required for memory back-up and
eight type ‘D’ cells for radio power when
the receiver is used portable.

Performance

In the most important frequency range
for long distance reception, 1.6110-
29.9999MHz, the receiver actsasadouble
superheterodyne with a respectable
sensitivity of 1.2uV and aselectivity in the
narrow position of +1.5kHz. These
figures are borne out in use. | should
point out that the narrow position of the
‘Band Width’ switch only applies to the
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Specifications of the Panasonic RF-B600L

Frequency range: 87.5-108MHz
Receiver type: Single superheterodyne
IF: 10.7MHz
Sensitivity: 2.5V/75 ohms (S/N 26dB)
Image interference ratio: 30dB (at 98MHz)
Lw
Frequency range: 150-420kHz
Receiver type: Single superheterodyne
IF: 450kHz
Sensitivity: S/N 6dB, 70uV/m

S/N 26dB, 600uV/m (at 280kHz)
Selectivity: Wide: £3.5kHz (—6dB)

+7kHz (-60dB)
Narrow: +1.5kHz (-6dB)
+4kHz (—60dB)
35dB (at 280kHz)

Image interference ratio:

MW

Frequency range:
Receiver type:

IF: 450kHz
Sensitivity:

Selectivity:

Image interference ratio:

swW

Frequency range:
Receiver type:

IF:

Sensitivity:

Selectivity:

Image interference ratio:
Speaker:
Semi-conductors: IC 15

FET 9

Transistors 96

2.0W (RMS max)

1.6W (MPO)

ac: 110-250V, 50/60Hz (transformer tapping)

Output power:

Power source:
Power consumptjon:
Battery:

12w

Dimensions:

520-1610kHz
Single superheterodyne

S/N 6dB, 35uV/m
S/N 26dB, 400u.V (at 1000kHz)
Wide: £3.5kHz (—6dB)
+7kHz (—-60dB)
Narrow: £1.5kHz (—6dB)
+4kHz (-60dB)
40dB (at 1000kHz)

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

+7kHz (—60dB)
Narrow: +1.5kHz (-6dB)

+4kHz (—60dB)

50dB (at 6MHz)
9cm PM dynamic speaker

12V (eight ‘D’ size cells for radio)
4.5V (three ‘AA’ size cells for memory back-up)
376mm (w) x 122mm (h) x 291mm (d)

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

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

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

Excellent rig

The RF-B600L (otherwise known as the
DR B600) is, as far as | know, the most
reasonably priced communications
receiver, at £499.00 including VAT and
Securicor delivery. | found it an excel-
lentrig, the only grouse | have being the
selectivity in the sideband modes. It is
well-finished and comes with a fully
descriptive Owner’'s Manual.

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

JOHNSONS “SOUND SERVICE” Btz & N

TATUNG/DECCA & QUALITY

“SHORT WAVE” SNMULTIBAND? | 2w socwers soves
P ANASONIC RADIO PHILS D2099 ==z
* % %

desk-top receiver simiar to my FRG7700 in size and looks
truly a superb performer and at sensible money £299.99,
P&P £8.00. LSAE for Radio Nedertands ‘On Air' review
Callers are very welcome to come and try this set alongside

my PCR (not for sale)
SCOOP PURCHASE oo 330 ¢ o siTELTS
“We told you they were the cat's whiskers!™

(Pity the Mag forgot 1o mention we arranged the review)

RF B60DL RE10 seie s,

Radio WORLD
A compact multi-band PLL quartz synthesized Market researched Nederlands This radio made in 'the Enster'n 8|oc...Polgnd...has
digital tuner, with clock/timer and 36 station Price £170.00 | excellent specs and gives spiendid results. It is by far
! gave this radio| superior to the Vega Selena (which we also stock) so we call
pre-set memories. (Radio Nederlands) it “The Sabina". Introductory Price £44.98, P&P £4.00 For
] gngu;;;aﬂng reception FM/MW/LW/SW (1.615- asiuperI; full details, photo, etc, SAE please.
8 1 review

10 band pocket portable with stereo
. g&)vuble SREHHESBTR S-St~ ah (EVibive T — DIPLOMAT VHF/FM output. This is the radio this
“Richer audio sG789L mag reviewed (Dec '87), and the

B 36 channel pre-set with memory back up (up to reviewer and G4TNT bought for

9 stations per band). than Sony themselves! Now with free case, stereo headphones,
B Two tuning methods: rotary electronic dial or ICF7600DS” | frequency book. Despite rising costs our price is still £39.98
2-way direct access (frequency or meter band). R + £4.80 PAP
® LCD multi-colour information display including (

Nederlands) | AIR & MARINE 552 LA™ fox
Read WRTH PORTABLES 'toirodte)?.ﬁ: Give us a call or SAE

dual time clock.
B Operation hold switch.
@ AC adapter, earphone, carry case and lead

’ M
antenna inciuded. 89 o e SON NOW WITH 2 YEARS GUARANTEE. Full
gmde range in stock and we will match any price
D/EMENS/ONS-' 198 (W) x 118 (H) x 33.5 (D) mm ——— 1 RADIOS offered st:)vnythz ;2.':!; ?73;2)'5!13;1?,;:::2;:
LVO{'VGE,.Z?T.SUPPLY.‘ gig\g/ (av(I:"S'(‘)?'iuz((slaa":(:laepst)er supplied) or * 4Star avaitable. Full range of manuals and aftersales service
4 x UM-3 batteries (not included. Buy % ::;:tlvibelreel for any Sony receiver ever made, anytime,
2 x UM-3 batteries required for clock and

memory (not included). OUR PRICE £139.95 cash AGENTS FOR C M HOWES KITS: RADIOS. FILTERS,

RF BGOOL (as reviewed this month, available ex-stock). We carry a good range of receivers to choose from. Why not Callin for a demo of anything (except her indoors),

give us a call? A very nice Eddystone 840A available shortly! Offers invited. particutarly the Sony AN-1 and the Howes active antennas
ASK FOR QWIZZ or GE-UP (RAF ARS)

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

JOHNSONS SHORTWAVE RADIO l very comprehensive catalogue £1.00 *
43 Friar Street, Worcester WR1 2NA Tel: 0905 23740 SAE Plesss for'all correspandence
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AN EXPERIMENTAL DF ANTENNA

by Steven Goodier G4AKUB and John Goodier G4KUC

Last summer a number of ‘fox hunts’
were organised by our local radio club.
For those of you who don't know what a
radio fox hunt is, then let us explain.

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

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

The antenna

The idea for this simple antenna first
appeared in an early edition of RATEC
Magazine, and is based around two half-
wave dipoles placed in the same plane
on one boom. At a frequency of 144MHz,
the dipoles are placed approximately 1m
apart. Thetwo aerials will neverreceive a
given signal in the same phase until the
signal is at right angles to the boom. The
theory of how the aerial works is shown
in Fig 1.

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

The circult

The circuit diagram for the electronics
used inthe DF antennais shown in Fig 2.
The circuit is based around the two
transistors TR1 and TR2, which form a
multivibrator. The frequency at which
the circuit oscillates is determined by
the two capacitors C4 and C5; with the
values chosen, this frequency will be
about 1kHz. The two half-wave dipoles
are coupled into the circuit via C1and C9
and the signals are passed on to the
switching diodes D1 and D2, with the
resulting output appearing at the Rx
socket via C10.

R1 and R6 take the output from the
oscillator and couple it to the input from
each dipole, thus superimposing the

12 please mention AMATEUR RADIO when replying to any advertisement
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Fig 1: The theory behind the aerial. The two dipoles are a half-wave apart and about a half-wave in

length

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

Construction

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

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

At this point you may want to change
antennas; a shielded loop or a small two
element beam such as the HBICV is
ideal. When the signal is rock-crushing,
increase the attenuation until the S
meter drops or, if your receiver is not
fitted with an S meter, untit the back-
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Fig 2: The circuit diagram for the DF aerial. RFC1, RFC2 and RFC3 are home-made

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

The PCB

The most difficult problem facing the
home constructor is designing the
circuit layout for the electronic compo-
nents. You could build the circuit layout
on apiece of veroboard, but itis better to
use a printed circuit board (see Fig 3a
and Fig 3b).

Constructing the PCB is a lot faster
when it is correct, ie, if there are no

APRIL 1989

tracks missing. The best way to make the
PCB is to use a PCB pen.

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

small lug on one side of the ‘can’ which
indicates the emitter lead; the middle
leadisthe base and the remaining lead is
the collector. While fitting the device,
make sure that the lug is near the bottom
of the board.

When all the components are fitted,
solder into place a number of soldering
pins in order to attach the input/output
connections, as well as the wiring for the
supply voltage and hold switch. When
you have completed the board, check for
any mistakes, such as dry joints, etc.

To test the antenna you will need

please mention AMATEUR RADIO when replying to any advertisement 13
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Fig 3a: The PCB overlay. The point marked ‘ANT' is the output to the receiver's antenna socket.
Fig 3b: The PCB foil pattern. The size of the printed circuit board is 60 x 45mm approximately

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

The boom

Fig 4 shows the layout of the antenna
with the two element boxes and the main
control box which is attached to the
boom. The boom can be made from any
suitable material, but in the prototype a
1in dowel was cut to a length of 1090mm
and painted with enamel paint to make it
waterproof. Two boxes are fixed to each

14 please mention AMATEUR RADIO when replying to any advertisement

end of the boom (Fig 8 shows a close up
view of one end) each measuring 50mm x
50mm x 31mm, and are available from
Verospeed, stock number 86-21580E.

In Fig 8 there are two 4mm sockets
fitted to the centre of the box to take the
elements for the dipoles. Screw the
boxes to the boom so thatthesocketsare
1010mm apart (see Fig 4). The next job is
to temporarily fit the control box which
contains the PCB, the on/off switch and
the hold switch. Position the control box
in the centre of the boom, but only mark
and drill the fixing holes, as more work
needs to be done before it is permanen-
tly fixed in place.

The elements

Four elements are needed, and are all
made in the same way. Aimost any type of
metal rod is suitable for the elements,

TAL DF ANTENNA

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

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

Final wiring

Thefirstthingtodois markanddrilithe
control box. The size of the box is 121mm
x 66mm x40mm, and it is available from
Verospeed, stock humber 86-20102B.

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

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

Fig 4: The boom with the element and control
boxes

e

1010mm

”lii

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

of the box and solder it as'shown in Fig 5.

You are now ready to test your antenna. ELECTRONIC COMPONENTS LIST
Testing Resistors
Plug in the elements which make up | R1, R6 10k
the dipoles and connect a power supply | R2, R5 1k2
to the unit, (ie, the battery). Make sure | R3 R4 15k

that the hold switch is open and switch
the antennaon. If all is well you will hear Capacitors

a whistle, along with any station C1. C2. C7, C9, C10 10nF

received. The whistle will vary a little ATt TST
when the aerial is turned, and there will C3, C6 470pF ceramic disc

K h . C4,C5 47nF
also be a null when the signal is at right ’ . -
angles to the boom. The whistle will stop | 8 47uF 16V (working minimum)
when you close the hold switch. Your
antenna should now be working. Semiconductors .
It is much better to start with a known | TR1, TR2 BC108 or equivalent
transmission such as the local repeater, | D1. D2 1N4148 or 1NS14

for example, as most people know where
it is located. If it is ‘off the air’, then use | Miscellaneous

the transmission from a friend’s station. | RFC1, RFC2 and RFC3

The null is very sharp, so you will haveto | 3 ferrite beads

turn the beam very slowly. When the | 30swg enamelled copper wire
boom is at right angles to the transmis- Printed circuit board and PCB pen
sion there will be a drop in the tone. In Ferric chloride crystals

practice, you cannot tell from which | 2 x SPDT subminiature switches
direction the station is coming, but this | goider pins, wire, etc

isn't a disadvantage once you have taken
a second bearing and seen where the
two signals cross on the map.

THE ANTENNA COMPONENTS LIST

General fox hunting

As with all fox hunting, it is usual to Length of 1in dowel
take one bearing and then move off at 2 x die-cast boxes measuring 50mm x 50mm x 31mm Verospeed 86-21580E
about 45° to 90°, and take another Die-cast box measuring 121mm x 66mm x 40mm Verospeed 86-20102B
bearing. Where they cross on the map | 4 x 4mm sockets Maplin HF73Q
will place you within 1km of the fox. One | 4 x 4mm plugs Maplin HF66W
problem you will encounter is that your | 4 x element rods
receiver will become swamped by the 1 Aluminium solder Maplin FY71N

transmission of the fox, so you will need | 50 ohm screened cable, ie, RG174 miniature coaxial cable
to employ a ‘signal attenuator’ of the | Nyts, bolts, screws, etc
variable type shown in Fig 6.
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Fig 8: A variable attenuator. The unit fits between the antenna and the antenna socket of the receiver

Concluslon

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

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

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

By talking to other people involved in
fox hunting, you will obtain all the
information you need to know about map
reading, plotting a bearing, types of
antennas to use and, finally, going for the
‘kill'. Better still, try and arrange a talk
about the subject at your local radio
society.

NTERPRISE

RA DIO
PPLICATIONS

PRICE £139.95

includes VAT & Postage

Full 12 months guarantee
Also available from:-
R.A.S. (Nottingham)

or CRT Jersey Cl
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WHAT’S NEW?

Excellent, Amazing, Unbelievable. We don't use such words to descrnve the
Mrcroreader but many of our customers do. What then would they say about the Mkl
Microreader? With three times more signal processing and computing power
packed into this small unit the Mkl Microreader willbe ahead of anything init's class
well into the nineties. The question most people ask Is “Are they as good as people
say they are?" to which the answer must be now be "No theyre actually better!” But
don't just take our word for it, we will be pleased to demonstrate the Mkil Microreader
together with our amateur products at most rallies this year.

~

(

To order or for more
information on this other
ERA products just ring or drop
us aline
ERA Ltd
26 Clarendon Court

%

J
FEATURES

SMALL & COMPACT, (deal for the small shack
The built in LCD display eliminates the need for
TVs or monitors

LOW COST. Compare this with any other self-
contained reader with these features. Only the
highest quality components are used to guarantee
performance and reliability.

EASY TO USE. No computers to set up or tapes to
load. No filters, intertaces or special leads. Just
connect to headphone socket or speaker and
switch on.

MORSE. Decodes hand or machine sent morse
between 5-50 WPM Auto/man speed tracking.
Built in bandpass and nolch filters. Noise blanker
LED bargraph tuning and signat strength indicator
Built in text editor.

RTYTY. Decodes and displays both commerciatand
amateur RTTY. Built in shift indicator. Automatic
polarity sense. Unique synchronous sampling
system for high noise immunity and wide operating
range. Two dedicated control processors to
decode, edit and display text (45/50/75 Baud —
170/425/850 Hz shift).

TUTOR. The built in tutor contains all the features
you expectincluding auto repeat. Plus the ability to
see what's being sent or what your sending!
RS232. For direct connection to compatible
terminal units or printers at 1200 to 9600 Baud or to
our intelligent buffer/interface at up to 1 Mega

Baud.
J

Winwick Quay

Warrington WA2 8QP. Telephone (0925) 573118
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The World of

BY DON FIELD G3XTT

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

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

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

Fig 1: The amateur datacomms station

but it needs to be included in each
outgoing packet.

The TNC also controls the transmis-
sion and reception of data across the
packet network, re-sending packets
where necessary (for example, where
they have been corrupted by QRM), or
asking the distant station for a retrans-
mission.

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

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

Antenns

RS232

or TTL

mic
or FSK

TNC Teansceiver

{Optionsl)

Received sudio
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when playing with new protocols such as
TCP/IP {don't worry about what this is for
the moment).

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

Other protocols have also been
developed and much experimental work
still goes on. However, for all practical
purposes right now, if you want to get
started on packet radio you want to
choose a TNC that supports the AX25
protocol.

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

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

Now we get to the crucial bit. The next
product from the TAPR stable was the
TNC-2. This was a totally new design,
based on the 280 processor chip (the
TNC-1 had used a 6809). It was smaller
than the TNC-1, ran on 12V and had a
number of new features. As with the
TNC-1, TAPR sold the manufacturing
rights to the TNC-2 and a number of
companies quickly got into production.
When you buy a TNC today, it will almost
certainly be based on the TNC-2. If not a
direct ‘clone’, it will implement most, if
not all, of the TNC-2 commands. For
some purposes, such as NET/ROM
support, you will need averyclose clone,
but otherwise your choice of which
model to buy will be based on other
factors. Some manufacturers produce a
basic TNC-2 clone for a minimal price.
Others prefer to add value by including
other modes (such as RTTY and AMTOR),
by incorporating both VHF and HF
modems, and by distinguishing their
products in various other ways.

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

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

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

2 Because standards for data transmis-
sion are changing so quickly, it is
important to buy a TNC which can be
updated as new firmware becomes
available (the new software usually
comes as a plug-in ROM chip). The
reputable suppliers will often keep your
name on file and notify you when this
happens. For packet, the upgrades which
you may require at some stage are KISS
and level 3 networking software. At the
moment, NET/ROM support is more
relevant to groups wishing to set up a
packet repeater. All the Pac-Comm and
MFJ products support NET/ROM, and
there is also a version of NET/ROM for
the AEA PK88. As far as | am aware, the
other current products from AEA and
Kantronics do not support NET/ROM.
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Model Suppliers
Pac-Comm Tiny 2 S,A,PA AC, IS
Pac-Comm S, PA, A,AC, IS
Micropower 2

Pac-Comm S,A,PAAC,IS
TNC-220

Pac-Comm PC-120 S,A,PA,AC, IS
Pac-Comm DR200 S, A PA IS
Kantronics KAM S AL
Kantronics KPC-2 LA,S
Kantronics KPC-4 L,AS

AEA PK232 S, I,P, IS

AEA PK88 I,P,S

MFJ Multi-mode A
Data Controller

GoBSX G4CLI

Key to suppliers:
(0272) 699352

01-950 9381

Antrim BT413LT. Tel: (08494) 73467

(0908) 610625

(evenings)

WF4 6EU. Tel: (0924) 275191.

TNCs Currently Available

A AMDAT, Crofters, Harry Stoke Road, Stoke Gifford, Bristol BS126QH. Tel:
AC Andrews Computer Services, 6 Ash Hill Close, Bushey, Herts WD2 1 BW. Tel:

11CS Electronics Ltd, PO Box 2, Arundel, West Sussex BN18 ONX. Tel: (0243) 65575
IS Instrument & Satellite Services, 175 Staffordstown Road, Randalstown, Co

L Lowe Electronics, Chesterfield Road, Matlock, Derbyshire. Tel: (0629) 580800
P Photo-Acoustics Ltd, 58 High Street, Newport Pagnell, Bucks MK16 8AQ. Tel:

PA Pack-Age, Braeside, Urquhart, By Crossford, Fife KY128QJ. Tel: 031-331 2755

$ Siskin Electronics, PO Box 32, Hythe, Southampton SO4 6WQ. Tel: (0703) 849962
G4CLI Dave Lockwood, 3 Westfield Court, Horbury, Wakefield, West Yorkshire

Notes
Replaces TNC-200

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

Modems can be switched under S/W
control :

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

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

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

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

SIAM, ‘Host mode’, outputs for direct
FSK, 'scope and external modem

Host mode, output for external modem.
Replaces PK87

Output for Direct FSK

Kit— PCB, Documentation and Firmware
only

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

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

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

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

News
| have covered a lot of ground above,

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

The BARTG Spring VHF/UHF RTTY
Contest takes place on 15-16 April, from
1800 on the Saturday until 1200 on the
Sunday. Full rules, plus copies of log and
cover sheets, are available from Peter
Adams G6LZB.

Arthur Bard G1XKZ, of BARTG, is
apparently willing to tackle any ques-
tions about the use of micros in amateur
datacomms. This service is not limited to

BARTG members, but do send your
questions only by letter and enclose an
SAE.

On the HF front, the Region 1l IARU
conference last year voted to allow
packet operation between 14070 and
14112kHz, much to the consternation of
many HF operators elsewhere in the
world. The reason given was to include
14111kHz which is used for inter-BBS
forwarding. The whole issue of packet
bandplanning on HF remains a hot potato
whichlcan'tsee being resolved for some
years to come.

The Vietnam DXpedition in January
was active on RTTY with the callsign
3W1A, giving many operators a rare new
one. YIOVP also appeared from Baghdad
on both RTTY and AMTOR. A Brazilian
operation from St Peter and Paul Rocks,
starting 2 or 3 May, will also place special
emphasis on RTTY, with the callsign
ZYO0SY.

Finally, itappears that there hasbeen a
lot of malicious interference to the
4X1RU to N4QQ-1 BBS link on 15m. US
restrictions on third-party traffic mean
that BBS linking between the US and
Europe is effectively a non-starter, so a
lot of European traffic has to go via
Israel, this being the nearest country
with which the US has a third-party
agreement.

That's it for this month. Feedback on
what you would like to see here is
welcome, eithervia the mail or via packet
to G3XTT at GB7WOK.

Prices below normal trade. Some V10 quantity rate. Send
19p SAE or label for free catalogue. ovarseas 2 rerry courons)

Millions of components: thousands of different lines

Rechargeable Nickel Cadmium batteries (ex unused
equipment) AA(HP7) 1.25 volt 500 mA............ccceu.... Set of four £2
ITT Mercury Wetted relay 20-60 VDC Coil. SPCo, 2A.....79p. 10-£5
LED illuminates Red, Green or Yellow depending upon
polarity/current. 5 x 2%2amm Face

25p or 100 for £23 or 1000 for £200
10,000 Resistors. %5 to 2 watt. 1Q to 22meg. %% to 10% NOT a
jumbled mass, but ready sorted into values

£25 collected £29 Mail Order
5mm Red Flashing LED .. 25p or 10 for £2.25
Watch/Calculator/Lighter etc Mercury Batteries Made by
Ray-O-VAC 10 mixed popular sizes..........ccccuruun. £1.50, 50 for £5.00
IN4004 or IN4006 Diodes 300 for £6.50
KBS005/01/02 3 amp 50 V/100 V/200 V/bridge rectifiers,
35p/36p/40p. 10 off £3.20/£3.40/£3.70. 100 off £30/£31/£34

Plessey SL403 3 Watt amp, From Bankrupt source, hence sold
as untested 4 for 60p or 10 for £1.20p
5mm LED, clear, lighting hyperbright (600mcd), red up to 200
times brighter (gives beam of light) .......... 25p, 100/£20, 1000/£150
Mullard 5mm LED, 40 red, 30 green, 30 yellow = 100 mixed ....... £7
‘HARVI' Hardware packs (nuts-bolts-screws-self tappers, etc)
marked 35p retail, 100 mixed packs for £11.

Modern silver/black/aluminium, etc knobs 50 mixed, £6 (sent as
10 sets of 4 + 5 sets of 2 — 15 different type/sizes).

SEND PAYMENT PLUS 19p SAE
Postal orders/cash — prompt dispatch.
Cheques require 15 days from banking to clear.

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

BRIAN J REED

TRADE COMPONENTS, ESTABLISHED 31 YEARS
161 ST JOHNS HILL, CLAPHAM JUNCTION
LONDON SW11 1TQ.

Open 11am till 6.30pm Tues to Sat. Telephone 01-223 5016
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A WORLD OF OPPORTUNITY FOR

RADIO OFFICERS

We offer a secure and rewarding shore-based coreer in the forefont of modem

telecommunications technology. Thity weeks special training (plus 6 weeks for

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

; communication spectrum from DC 1o light
To qudlity you need to hold or hope fo attain:

an MRGC or
BTEC HNC in o Telecommunications subject with the
ability o read morse of 20 wpm.

City and Guilds 7777 ot advanced level,
incorporating morse transcription skills, would be
advantageous.

Anyone without the above qualifications who has 2 years

radio operafing experience will also be considered

Age - preferably under 45 years.

We offer you:

Comprehensive Troining; Good Coreer Prospects,
Opportunities for transfers within UK and Overseas
Generous Leave Allowances and o Non-

contributory Pension Scheme; Job Security;

Atiractive Solaries — and much more
Solary (Reviewed Annyally) - As a Radio

Officer after training: £11,568 rising 1o £17.057
pain5 annualincrements. (includes shift and
weekend working ollowance)
CIVIL SERVICE IS AN EQUAL OPPORTUNITY

EMPLOYER.

For more information and application form write

or felephone:

THE RECRUITMENT OFFICE, GUHEQL ROOM A/ 10N
PRIORS ROAND. CHELTENHAM, GLOS GLS25\)
OR TELEPHONE (02%2) 20201275
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The amateur bands are becoming ever
more crowded and finding aclear spoton
the dial is increasingly difficult. Conse-
quently several attempts have been
made to persuade amateurs to make
more use of space-saving techniques
such as CW, but with little success. The
difficulties are two-fold. First, not every-
one likes the ‘chore’ of learning and
using Morse; second, although CW will
work easily in a200Hz bandpass; very few
modern rigs are supplied with suitable
filters. It is, however, normal for manu-
facturers to use the 2.5kHz SSB filter for
CW reception. This means that the CW
transmission appears to take up the
space that twelve properly filtered
signals would use. It is therefore
incorrectly assumed that this mode does
not offer much in the way of saving
space.

Zero bandwidth

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

Sub-audio FM

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

Reduction

This is achieved by reducing the
deviation at the transmitter to a point
where the carrier hardly shifts. This
meansthat many more transmissions can
be carried on the band and that all of the
transmitted power is concentrated in a
very narrow bandwidth instead of being
dissipated in 25kHz. The improvements
in transmitting efficiency and, conse-
quently, the distances that can be
worked, are enormous.
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Fig 1 aand b
Parts List
C1 .01 disc R1 100kQVaW TR1 3N201
c2 .01 disc R2 180k TR2 BC108
C3 .01 disc R3 1kQ D1,23 OA81
C4 47pF R4 120k IC1 CA3089
C5 100pF RS 4.7k
C6 0.1 disc R6 4700
Cc7 .01 disc R7 3300
Cc8 .02 disc R8 3.9k
Cc9 .02 disc R9 390
C10  10uF16V R10 10k
C11 .01disc
Parts list for Fig 1
APRIL 1989
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THE MICRO-MOD SYST

Recovery

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

Method

For convenience the circuit in Fig 1,
which shows how to recover the audio, is
shown in two parts. In practice the two
points marked ‘B’ are connected. The
circuit is built on a small PCB which can
be installed at some convenient point in
the rig.

Different rigs use different intermedi-
ate frequencies (IF) in the receive
section and the first requirement is to
get this to a standard frequency so that
the PCB will work with any input. A
sample of the receiver’s {F is connected
to the input of the adapter unit which
consists of a broadband circuit. TR1 is a
dual-gate FET which functions as a
mixer. The local oscillator voltage is
generated by TR2and drives gate 2 of the
FET. The crystal frequency used in the
oscillator will depend on the IF used in
your rig. The crystal frequency is
calculated as the receiver’'s IF +1.18MHz.
A crystal can be used above or below the
IF because sideband inversion, which
would be a disaster in an SSB environ-
ment, is of no consequence in this type of
circuit.

Multiplication

The output from the mixer is
developed across the RF choke in the
drain circuitry and applied to the first
tuned circuit at 1.18MHz,

The diode D1 is fed from a tap on the
tuned circuit and placed to about 10% of
the winding from the earthed end. The
multiplier diode is terminated with a
similarly tuned circuit and adjusted to
twice the input frequency at 3.56 MHz. A
diode is an excellent generator of
harmonics but, unfortunately, the avail-
able power falls rapidly when you try to
remove the higher harmonics. By doub-
linginthefirststage, asufficientsignal is
gained to drive the next diode stage
which is arranged to triple the frequency
to 10.7MHz.

Demodulation

The signal is applied to pin 1 of a
CA3089 in the same way as a normal FM
signal, which in fact it now is.

(Translator’s note: ‘The .01 capacitor
feeding pin 1 could be replaced with a
small 10.7MHz ceramic filter. Using a
filter of 2.5kHz bandwidth, for example,
would substantially improve the signal-
to-noise ratio. This could approach the
point where an FM signal would have
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Fig 2
Parts List
C1 10uF 16V IC1 LM380
c2 0.1xF VR1 10kQ log
C3 0.1uF R1 330
C4 100uF 16V
C5 0.1xF
cé 0.1F
Cc7 100u.F 16V
Parts List for Fig 2

similar capabilities to those expected of
a single sideband signal in a 2.5kHz
bandwidth’).

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

External

The only problem with this system inits
present form is that some people are
reticent about altering the rig’'s compo-
nents. Fortunately, the system can be
built as an external add-on. This requires
only two changes to the basic circuitry.
Replacetheinput resistor R1with asmalli
audio frequency choke and use a crystal
cut to exactly 1.18MHz.

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

Set-up

Connect the 12V supply, which only has
to provide about 200mA while driving the
rig. It is important to use screened leads
when you connect up the IF input next.
There is no danger of shorting your rig
because the capacitor C1 blocks any dc

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

Note

Further research has revealed an
article by W8SBQ inthe April 1963 edition
of QST which details experiments in
Micro-FM undertaken by his local
Detroit club. Although their equipment
was rudimentary, the results were
encouraging. | feel that the pioneering
work done by W8SBQ twenty-five years
ago ought to be acknowledged.
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Sound the alarms! Stop press! A
bargain! Yes, the find of the year:
Redicom MX4100. Never heard of it?
Neither had | till earlier this year, when
nosing about the stalls at a rally, one
caught my eye. The stallholder kindly let
me open one up (a real amateur always
carries a selection of screwdrivers at a
rally), and | was mega-impressed with
what | saw: very modern components,
well laid out and all in a box only slightly
bigger than a car radio. When asked what
frequency it was on and what the crystal
muitiplication was, the stallholder
uttered a helpful ‘Dunno’, but a fiver
seemed very reasonable.

So what is it? A really nice 70cm FM
box. Sensitive? My word yes, about a
third of amicrovolt for 15dB quieting, and
bags of received audio available. The
transmitter is also ace, well over 10W,
and in fact all examples I've played with
gave about 15W out.

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

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

&

Ceramic filters (fransfilters)

These things have been around now
for some time, | encountered my firstone
twenty years ago in a ‘Mohican’ Heathkit
receiver. They are used to shape the
response of the IF.

In comes a ten-year-old home stereo
system with built-in AM and FM tuner.
The complaint was that the AM section
didn’twork; it had slowly faded away over
aperiod of about aweek. Stamped inside
was a little label that said ‘IF 455kHz’, and
‘455’ written on the ceramic filter tended
to confirm it.

Audio stages were working, ditto the
AM mixer/oscillator. The IF strip was
looking suspect, though the strange
thing was that it was ‘dual’-ie, it doubled
as a 10.7MHz strip on FM, and it was
working on FM!

One clue was that the IF seemed to be
470kHz and very broad. On a hunch |
‘shorted’ the filter out with a 1000pF
capacitor. Lots of gain and the set now
worked. The filter had gone to 20dB of
insertion loss whilst going walkies
15MHz higher.

22 please mention AMATEUR RADIO when replying to any advertisement

N D=18 AN

oy HUGH ALLISON G3XSE

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

RF and power supplies

The normal bench 0 to 30V PSU had
been ‘borrowed’ to recharge some Ni-
Cads. No problem, there was another0to
12V 10A PSU under the bench. | swung it
up, pluggeditinand usedittorepairaCB
set with a duff display. There were no
coloured lights in the bar graph-type S
meter, so | fitted a spare chip and voila, a
perfect repair.

Being a conscientious sort of chap, |
decided to check the transmit strip. |
pressed the mike button and there was a
brilliant flash, then the set went dead.
The ‘new’ PSU had its voltmeter pointer
embedded in the right-hand-end stop,
though a gentle tap on the top restored it
to the 12V position.

Whilst swearing and trying to work out
what had happened, | noticed the needle
do it again. Putting the avo across the
PSU output showed it was going up to
20V.Then | noticed it was doingitin time
to a colleague transmitting into adummy
load on an adjacent bench; the PSU was
sensitive to RF energy in the vicinity. is
this the first recorded incidence of
power supply unit interference?

A quick check with another CB set,
powered from another PSU, showed that
1W into a dummy load a foot away would
provoke it into giving 20V. A 0.1uF
capacitor across the output terminals of
the PSU effected a cure.

What about the ‘repaired’ CB set? The
bulbs had all blown together with the
new bar graph driver chip. Whoopee. Of
course there wasn’t another spare. ..

Reusing second-hand components

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

Apart from obviously used boards
there are two other boards worth looking
for, both containing unused compo:
nents. One is the ‘components-inserted-
but-never-soldered’ type, often seen at

rallies. Here the leads are sometimes
their original. lengths, which may be
handy. The other type, seen surprisingly
often, is the ‘it-sunk-in-the-solder-bath’
board.

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

Semiconductors, eic

You will notice that I've not mentioned
active devices above, only passives.
Transistors can be salvaged, and I've
often suggested Pye Westminsters as
good sources of RF devices for a quid or
two.

Very often transistors are marked with
in-house numbers on surplus boards, or
sometimes ‘R’ numbers, for research
purposes. You stand virtually no chance
of finding out what these are, or of their
nearest well-known number. Perhaps I'd
better not tell the story here of how |
once phoned up a large semiconductor
manufacturer and the customer enquiry
engineer said, ‘If you care to hang on I'l{
go and look up my “R"s’!

The trick with unknown transistorsis to
guess at what they might have been
doing. IF strips probably contain ‘linear’
RF receiving-type transistors, ditto front
ends and most likely multiplier strips.
Computer boards, if very old, probably
contain switching transistors and the
like. Power supplies contain high-cur-
rent devices and maybe fixed voltage
regulators.

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

50MHz receivers

Thereisagrowing interestinreceiving
50MHz, reflected by queries in my
postbag, and there are two major
reasons for disappointment with receiv-
ers bought for this band. The first is that
S50MHz isn’t there! Think back ten or
twenty years. Even the most optimistic of
enthusiasts wouldn’'t have dared hope
we would get the band back. Importers
and manufacturers shared this feeling,
so in sets made to sell world-wide,
although 50MHz was emblazoned on the
front panel, 70MHz was fitted in models
intended for the British market. it's not
mega-difficult to check for yourself. Very
often 50MHz uses the 28 to 30MHz range
as the second IF, so locate the internal
‘converter’ and admire the crystal fre-
quency. If it's around 20MHz, then the
thing will indeed receive 50MHz. If we
have 40MHz in there, then beware, it's
probably 70MHz. It isn't practical to say
that all examples of Yaesucom XYZ
receivers cover 70MHz when switched to
50MHz, 'cos some will have come in via,
say, America, where they will have had
50MHz fitted. Watch out.

Theother reason for disappointmentis
poor performance. When you look back
at the kind of sensitivity people were
getting twenty years ago and compare it
with today’'s norm, you will see there
have been massive advances made.
Some of these sets are trying to work on
50MHz with valves, techniques and
layouts not really suitable for VHF use.
The end result is, quite frankly, dreadful.
Far, far better to forget the built-in
50MHz converter/front end entirely and
use the set to tune 28 to 30MHz as the
second IF on 2 more modern converter.

Here are two quick reviews of receiv-
ers of each type; one with 70MHz fitted
and the other with a poor S50MHz
performance. | would like to emphasise
that there are many others available. It's
probably true to say that any ten- to

Top: Sommerkamp FRDX500. Bottom: Lafayette HA600

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

Sommerkamp/Yaesu FRDX500

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

as a not-too-handy free gift, be it 50 or
70MHz, and 144.

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

Lafayette HA600

Bands: 80, 40, 20, 15 and 10m. It has
50MHz fitted, but forget it. 10xV for 10dB
is the best I've seen out of one of these
on that band, and I've seen much, much
worse. There is a built-in S meter and a
BFO. it's a cheap, moderately handy
receiver, quite adequate as, say, a first
‘amateur bands only’ box. I've had great
funwith one of these and atwo-transistor
transmitter on 80m. Price? £35.00 to
£45.00 for a worker.

SATELLITE BOOKS

Start training now for the following
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THE WORLD OF SATELLITE TV NAME ] "arcae
over 200 pages on all you need to know about selecting, Radio Amateur
Licence C& G

installing, operating and maintaining your satellite earth
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Price: £9.95 + carr.

HARRISON ELECTRONICS
Century Way, March, Cambs. PE15 8QW
Tel: (0354) 51289

D Micro- processor

D introduction to
Television

Radio & Telecommunications Correspondence School
12 Moor View Drive, Teignmouth, Devon TQ14 9UN
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News and comment from
Glen Ross GBMWR

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

The 2m band

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

Background

The frequency involved is 144.525MHz,
which is just above the SSB section of
the band. Don says that this spot was first
used in the Thames Valley area but that it
is now spreading. He says that thereisno
official RSGB backing for this frequency

usage but mentions a recent article in
RadCom by Angus G30SS, which does,
in fact, promote its use for this purpose.
Don requests that we either leave the
channel vacant for this usage, or at least
QSY if someone wants to use it to alert
other operators to DX possibilities.

Reasonable?

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

Further options
Another alternative would be to use a
converted CB rig with a dedicated

frequency on 10m FM. This would be a
very cheap option, probably costing
under £30.00, and would also have. the
extra advantages of greater local range
and of promoting extra activity on 10m.
Yet another option would be to use a
converted taxi-type mobile radio unit,
which can be obtained for around £10.00,
and use 4m as the news band. Heaven
only knows it is used for little else at the
present time. If they were to use that
option they could at least rely on getting
a clear spot whenever they wanted it.
Under the present proposal they have to
rely on someone's goodwill.

General use

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

Beaconry

Beacons are very useful devices for
both setting up your gear and checking
for enhanced propagation. Up until now
the 13cm band has not been too well-
endowed with beacons, but matters are
improving. The latest unit to come on air
is GB3OHM which is located near
Birmingham. The beacon operates on
3.4569GHz and runs 1.5W to an Alford slot
aerial. The beacon came on air at
1700GMT on 4 February. Reports on
reception of the signal, so as to establish
the coverage, etc, are welcome. All
reports should be sent to Mathew
Twyman G6KOA, who is QTHR in the
callbook.

The Midlands area is already blessed
with GB3CLE on 1.3GHz, located on the
Clee Hills; GB3LES on 23GHz and
GB3LEX which operates on 10GHz, both
of which are located north of Leicester.
All of these beacons give excellent
coverage over a wide area. The new

e
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Birmingham 3.4GHz unit nearly com-
pletes the set, all we need now is one on
5.6GHz. In case you are wondering about
24GHz, that is already catered for by
several ‘private’ beacons (which are now
legal), any of which are available at the
cost of a phone call to the operator.

Contest rules

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

Problems

The RSGB Microwave Committee has
decided to try the twenty-four-hour idea
out for one contest and has decreed a
starting time of 2000hrs GMT on the
Saturday. It has been pointed out thatnot

many operators would fancy settingup at

thattime atthe beginning of April, simply
because it will be dark. A more civilised
time of 1400hrs has been put forward and
this is being considered by the commit-
tee. Another problem is that most 10GHz
operators look at the contests in a very
light-hearted way; it is great to go out for
a few hours on Sunday afternoon and
play with the gear. How many of them will
bother to put in a score when they know
they are competing with the All Day
Gang?

Wide v narrow

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

Two paris

G8KQW comes up with an excellent
idea: a twenty-four-hour period for the
serious SSB operator, with its own
results, and a separate eight-hour con-
test for the WBFM boys. This would be
run over the same weekend to enable
cross-mode contacts to be made. This
should keep everyone happy. He also
suggests that the twenty-four-hour per-
iod should include an enforced eight-
hour close-down from 2200hrs on Satur-
day until 0600hrs on Sunday morning. An
added advantage of this is that it would
enable groups to change site for the
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70cm Bandplan

Frequency Usage
433-432 Not available within 100km of London
432 Low-end CW section
432-432.025 Moonbounce
432.05 CW calling freq
432,150 High-end CW section
432.150 Low-end SSB section
432.200 SSB calling freq
432.350 Microwave talk-back
432.500 High-end SSB section
432.500 Low-end all-mode
432.600 RTTY calling freq
432.600 FSK working
432.675 Packet working
432.700 Fax calling freq
432.800 High-end all-mode
432.800 Low-end beacons
432.810 GB3WHA
432.890 GB3SUT
432.910 GB3MLY
432.970 GB3CTC
432.980 GB3ANG
433.000 High-end beacons
433.000 Low-end FM

" Repeater and FM simplex channels
433.300 RTTY repeaters
433.500 FM calling freq
433.550 Talk-in freq
433.600 RTTY and FSK
433.700

" Raynet
434.600 High-end FM
434.600

" Repeater inputs
435.000
435.000

" ATV section plus satellites
440.000

Sunday period, which would mean even
more sites being activated.

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

Bandplan

A 70cm bandplan was promised to you
and, even if it is a’' month later than
promised, you will find it listed in the
accompanying table above. This
information is as up-to-date as |
can make it but, as in the case of the 2m
bandplan, someone is sure to come
along to claim their own spot.

Close-down

We are out of space again. Whatwas in
that third letter | told you about?
Patience, my children, all will be
revealed in next month’s thrilling instal-
ment!
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1C-228

2 Meter FM

Actual
size

Features:

o Multicolour Liquid Crystal Display.

e 25Wattoutput.
e 20 Memory channels.

Take a close look at this easy to use and
compact VHF Mobile Transceiver. It's unique
orange, red and green LCD highlights the
numbers and letters for easy viewing. With a
25 watt output from a custom designed power
module and a extra large heatsink, this trans-
ceiver does not get too hot under your
dashboard _

Each of the 20 memory channels can store
frequency, offset and direction, in fact all the
information to work simplex or a repeater. The
memory scan function will scan the memory
channels and with the skip function
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Transceiver

e Scanning.

o Call and priority function.

e Compactsize.

e HM15microphone supplied.

miss those you choose. The program
scan will scan all frequencies between two
programmable limits. The call channel ensures
that your favourite frequeny is within easy
reach, and with the priority watch the call
channel or memory channels can be monitored
every five seconds.

This transceiver provides you with so
many features, its small compaqct size and simple
front panel design make it a superb mobile
transceiver. See the IC-228E or the IC-228H 45
watft high power version at your local ICOM
dealer.

lcom (UK) Ltd.

Dept AR , Sea Street, Herne Bay, Kent CT6 8LD.

U

Tel: 0227 363859. 24 Hour.
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If you are newly licensed or just undecided about which
band to operate first, then the new ICOM IC-3210 is just the
answer. This dual band FM transceiver is ideally suited for the
mobile operator. Transmit on one frequency and receive on the
other and you're operating full duplex. It's just like talking on
the telephone.

The simple and well laid-out front panel ensures quick and
easy operation of all its many functions. A great convenience
when driving. Optional accessories available are the UT40 tone
squelch board. HS15 + SB mobile microphone and switch box
SP8 external speaker and PS45 AC power supply.

Features:

Full crossband duplex.

20 double-spaced memory
channels.

Built-in duplexer.

2 call channels.

4 priority watch functions.
Programmed, memory and
selected band memoryscan.
Variable LCD backlight intensity.
Tone squelch and pocket beep
functions (optional).

25 watts output.

Helpline: Telephone us free-of-charge on 0800 521145, Mon-Fri 09.00-13.00 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 enquiries and parts orders, thank you.

Despatch on same day whenever possible.

Datapost:
Access & Barclaycard; Telephone orders taken by our mail order dept, instant credit & interest-free H.P. z g
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There was plenty for the DX chaser to
be pleased about during February. The
Russian DXpedition to Vietnam came off
as planned, using the callsign 3W0A on
SSB and CW and 3W1A on RTTY. 4WOPA
was regularly active on 20m on both CW
and SSB, although his inexperience as
an operator led to very low QSO rates.
YI0VP was active from the club station in
Baghdad to celebrate ‘Victory and
Peace’. There were a couple of success-
ful German DXpeditions to the Pacific,
putting both the Caroline Island groups
on the air, plus KH8 (American Samoa).
These are just the highlights. The
Indians turned up from the Laccadive
Islands towards the end of the month,
and there was much else besides. The
only disappointments were that the
Russian operators in Vietnam failed to
make it to Spratly, and HASPP returned
from Laos having been unable to get the
expected licence.

U)

Propagation

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

QSLs again

| had an interesting phone call from
Jim GUOELF, a regular reader of this
column, concerning remarks | made in
February about direct versus bureau
QSLing, and in January about the
demand for contacts with Jersey, Guern-
sey and the Isle of Man. Jim tells me that,
despite there being about 125 licensed
amateurs on Guernsey, most of them
steer ctear of the HF bands because of
the pile-ups that always appear. As a
result, those who do persevere tend to
getswamped with QSL cards.Jim used to
get about 1,000 a month via the bureau
and found that he didn’t have either the
time or the fundsto deal withthem all. He
now asks for direct QSLs and reckons
that this means he only gets cards from
those who really want one (as against
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those ops who send out bureau cards for
every contact as amatter of course). If no
return postage is enclosed he is happy to
return cards via the bureau, but at least
by this method he has reduced the
workload to manageable proportions. As
he points out, there is nothing to stop
even Russian amateurs mailing cards to
him direct nowadays.

On a different note, Jim told me that
quite frequently he gets cards arriving
with extra dollar bills or IRCs for
contacts which are very definitely not in
hislog. Clearly, there are some amateurs
out there, hopefully aminority, who think
they can buy a confirmation. This
happened to me recently, with a Russian
amateur offering me an R-100-0 certifi-
cate (for working Russian oblasts) in
return for two GJ6UW QSLs (for which |
am manager) for bands on which he
ineeded Jersey confirmed!

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

80m DXCC

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

WARC bands

| see from DX News Sheet that Tom
GW3AHN, who has made a speciality of
the so-called WARC bands since they
became available, now has 176 countries

i
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worked on 2dMHz and 128 on 18MHz. This
makes my own scores of thirty-two and
thirty-six look rather pathetic! However,
it just shows what is possible. The scope
should increase enormously later this
year, when the current power, mode and
antennarestrictions are lifted. There are
strong rumours that this will happen in
July. Activity on 18MHz received an
unexpected boost when US amateurs
were given access to the band on 1
February. No doubt this will serve to
attract more DX stations, and | imagine
the ARRL will soon start to allow 18MHz
contacts to count towards the DXCC
awards. W1JR achieved WAS (Worked All
States) on 18MHz in just five days! This
was the twelfth band on which Jim has
managed WAS!

SM7PKK

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

DX news

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

The frequencies to watch are 14010 and
14180kHz, though Hans will also seek
permission to operate on the other
bands, and word is that he may well
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appearon10and 15m very soon. Let’s just
hope the paperwork is forthcoming to
keep the ARRL happy!

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

There were rumours that Ron ZL1AMO
would visit the North Cook Islands
around mid-March. This is quite a rare
one, so let's hope the rumours were true.

CO9MKT hopes to be active on the
weekends of 7-9 April, 12-14 May and 9-11
June. Ken is also reported to be planning
some activity from Swaziland and Tanza-
nia during April or May. 3DA0BK, who is
ex-ZS5MY, is also active from Swaziland
and will be working hard for the various
major awards.

The Natal DX Group is planning an
operation from St Peter and Paul Rocks,
to start around 2 or 3 May. The calisigns
will be ZYOSW on CW, ZY0SS on SSB and
ZY0SY on RTTY. Check the usual DX
frequencies, but bear in mind that they
will usually be operating split-frequency.

There have been a number of reports
that the operator at XU1SS has been
arrested and the gear impounded. This
does not bode well for future operation
from Kampuchea, so | hope that you
managed to catch this one while it was
around.

How about this? The Long Island DX
Bulletin reported recently that Ronald
and Nancy Reagan plan to take their
amateur licence exams and to set up a
contest-style multi-op station at their
retirement ranch in California!

ISDEX will be in Angola for six months
from late March and has applied for a
licence. This is a rare one nowadays, sO
let's hope he pulls it off.

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

I0TA

Island chasers should note that YJ8JS
is due to operate from Banks Island off
the New Hebrides from 9-12 May,
probably using the callsign YJ1BK. He
will then move to Torres Island for a 15-18
May operation, probably as YJ1TR. This
project, which started out as a modest
one-man holiday cum DXpedition, has
apparently now become something of a
cause célébrein the Pacific, with various
major companies offering sponsorship,
and the possibility of some further
operators joining Norman for the opera-
tion. Promises to be an-interesting one!
Incidentally, Islands on the Air manager,
G3KMA, has recently updated the IOTA
Directory, and has taken this opportunity
to make some revisions to the rules. If
you feel like getting involved in island
chasing, then drop Roger a line at his
callbook address. At the last count, the
directories were £2.00 each. The IOTA
net continues to meet at 1300GMT on
14260kHz on Saturdays and Sundays.
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DX nets

OE2DYL has recently sent me details
of the new 1989 edition of his publication
‘DX Nets Around the World’ List 8. This
contains information about more than
100 active DX nets. The price is $3.00 (US)
or nine IRCs. For $10.00 (thirty IRCs) he
will send you all eight lists published to
date (the theory behind this is that old
nets may be reactivated as the sunspots
increase). Order from Dieter Konrad,
Bessarabierstr 39, 5020 Salzburg, Austria.

internationai Marconl Day

Once again there will be a number of
special stations on the bands to cele-
brate International Marconi Day which,
this year, falls on 12 April. The stations
concerned are:

KIW/IMD near Cape Cod, the North
American end of the first Europe to USA
radio transmission.

VEIIMD at the site of the new Marconi
museum in Nova Scotia.

VO1IMD at St John's, where the first
transatlantic contact was made.

EINIMD near where the first Irish experi-
ments took place.

IY4FGM the official Marconi Club station.
GBOIMD from the Isle of Wight, used by
Marconi for many of his experiments.
GB4IMD from Marconi's originai site at
Poldhu Cove in Cornwall.
GB2IMD from Northern Ireland.
GB2MAR from the Marconi
Portsmouth.

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

OH-DX-Ring

| was interested recently to receive a
QSL card from OHOAM, which carried the
following information:

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

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

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

Club in

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

‘You'll be hearing about us time and
again. Remember OH2AM - it stands for
DX Magic. We believe in the Mystique of
DX; we are Believers.’

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

Visalla

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

Contests

April is relatively quiet, with no major
international contests. Locally, there is
the SP-DX Contest, a CW event, on 1-2
April (starting at 1500GMT on the
Saturday) and the Helvetia Contest on
29-30April. The latter is both CW and SSB
and runs for twenty-four hours from
1300GMT on the Saturday. Looking
towards May, on 6-7th there is the Italian
RTTY Contest, and the following
weekend the Russian CQ-M Contest.
More details on these and other May
contests next month.

Awards

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

The Andorra 5 Bands Award is also for
contacts made since 1 January 1989.
Work five different C31 stations (other
Andorra prefixes do not count), one per
band, and send QSLs to URA, PO Box 150,
Andorra la Vella, Andorra. Again, there
appears to be no charge.

Siop press . . .

Martti OH2BH and seven other
amateurs from Finland, Mexico, the USA
and Japan, will operate as XF4L in a
major effort from Revilla Gigedo from 11-
19 April. They will look especially for
Europe. The QSL route is to OH2BN.

please mention AMATEUR RADIO when replying to any advertisement 29



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

The Solaris 1489 receiver

The Solaris 1489 is not just a
short wave receiver. It is the
embodiment of all the fea-
tures that many short wave
enthusiasts consider to be
essential in a listening
station.

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

The scanning system allows
scanning in either direction
attwo speeds and provisionis
made for up to twenty memory

SHORT WAVE
LISTENER

TREVOR MORGAN GW40XB

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

As an alternative to
selected frequencies, the
receiver can scan con-

tinuously between chosen
points by programming the
higher and lower frequen-
cies.

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

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

There are sockets provided
for input of signals from other
sources and output to a
standard video  monitor.
There is also a centronics
parallel port for a standard
printer for hard copy.

A cassette recorder is fitted
which allows recording of
signals from the main rec-
eiver so permanent records
can be kept of stations
received.

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

In practice, the main
receiver is extremely stable
and operation is the same as
for a normal general-cover-
age receiver. A flywheel-type
drive makes fast tuning up
and down the band simple but
an adjustable ‘drag’ can be
used. With the memory scan-
ner in operation, an LED
shows if a signal has been
received and the operator
selects the override, thus
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switching in the second VFO.
This can be done at any time
and does not affect the main
tuning.

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

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

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

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

There is also a built-in 24-
hour-mode digital clock
which has six alarm settings.
If ‘Timer' mode is selected,
the receiver will be switched
on at a preset time and on a
preset frequency (selected
on the memory VFO).

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

The price of the Solaris 1489
is around £650.00. Taking into
account the all-mode capabil-
ity and the excellent perform-
ance of the receiver, itis good
value for money.

Dream-land

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

Listeners, like all hobbyists,
have dreams of things that
could be if only the manu-
facturers had the vision. The
Solaris 1489 is such adream. it
is composed of those techni-
cal features that listeners
have said, ‘if only ithad...".

As such, it bears no relation
to any station in production.
Whether it could be produced
is amatter of conjecture but it
is nice to dream occasionally!

Back to reality

Coming down to earth, the
winter season has meant that
DX has been more difficult to

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

Mike Turner of London has
been filling his log with
amateur stations, as he has
found the broadcast side
boring lately. Typical log-
gings are AA4TH from Stone
Mountain, Atlanta, all the US
states, 5B4T!, HZ1AB, J52US,
5V2UD, TF5BW, JF7TYA and a
nice one in JY1 chatting to
G0BBD from his aircraft.

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

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

On the fax scene, Jim has

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

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

Philip Davies of Market
Drayton sent in his usual
excellent report (where do
you find the time, Phil?). The
10m band has been superb,
particularly during the ARRL
28MHz Contest. Ninety-four
new US prefixes were logged
with forty different states
during the contest, including:
KSTA, KF7B, KY0B, WX6M,
NK7U, NTOV, WG7Z, NIOE,
KODD, WEOA, KBOPR and
WAODYU and, just to keep the
East Coast on the map, AD3V
(Delaware).

The two best loggings dur-
ing the contest were FP5HL
on St Pierre et Migelon and
HKOHEU (who didn't give his
QTH). The 15m band offered a
couple of nice catches in
VE8CB from Cambridge Bay,
Victoria Island and A47RS
from Muscat in Oman. There
were some nice openings on
40m with OY5J (Faroes),
GU3EJL (Alderney), TA4A
(Aydin, Turkey), LW1 (Argen-
tina) and T77 (San Marino).
However, the best QSO log-
ged on 40m has got to be
TI2KD working 9K2EC
(Kuwait). GBONIN was also
logged on 40m from the oil rig
Ninian in the North Sea.

Here is some information
gleaned from the air on the
situation in the USSR.
Celebrating the 70th
Anniversary of the Byelorus-
sian State (oblasts in brack-
ets): EWILWN(005) Brest,
op/QSL UCI1LWN; EW2AB
(188) Minsk, op/QSL UC2AB;

EW2WO(006) Vitebsk, op/QSL
UC2WO; UC7E (188) Minsk,
op/QSL UC1AWZ. Also Latvia
and Lithuanian celebrations
with: LY2ZO (038), op/QSL
UP1BZO; LY2ZZ (038),
op/QSL UP1BZZ; LY2WW
(038), op/ QSL UP1BWW and
YL2VZ (037), op/QSL UQ2GM.

The Turkoman Republic has
also been logged on 40m with
RHB8AZ(191) and RHBBG
(180).

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

New computer program

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

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

That's about
month, folks. Next month
we'll have a look at what's
happening in the world of
broadcast monitoring. Mean-
while, have a good month of
listening.

Any questions or reports to:
1 Jersey Street, Hafod, Swan-
sea SA1 2HF.

7GOLDR

ami Your Guide to
vewviaceood . the Coming
Year. Britain’s
best selling
/s coinannual -
. 22nd edition
~ onsale now
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SPECTRUM COMMUNICATIONS

MANUFACTURERS OF RADIO EQUIPMENT AND KITS

SEND SAE FOR LISTS

Over 100 kits & ready built units for the radio
amateur & CB enthusiast, including preamps,
linears, conveters, transverters, CB to ten
conversion kits, etc. Also awide variety of
components.

VAT & P&P INC PRICES
Delivery within 14 days if
available
24hr answering

SHOP TIMES: 9am-1pm & 2pm-
Spm TUES-FRI
9am-1pm & 2pm-4pm SAT
CLOSED SUNDAY & MONDAY

ssm UNIT B6, MARABOUNT INDUSTRIAL ESTATE
=== DORCHESTER, DORSET, TEL: 0305 62250
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EVERYTHING BUT THE SQUEAK

There are three ways of tackling the
problem of obtaining components for a
constructional project. The first task is
always to draw up a list of required
components, after which the constructor
must:

- Purchase his requirements in shops or
by mail order.

- Attempt to find what he needs at rallies
and club junk sales.

- Remove the required items from his
personal component store (otherwise
known as the junk box).

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

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

For the enthusiastic experimenter
there remains only the final option, by
which means construction can be pur-
sued without incurring excessive
expense.

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

Stocking a junk box

The art of developing a comprehen-
sive, yet inexpensive, junk box is to
recognise equipment which may contain
useful components, yet is insufficiently
attractive to the radio amateur popula-
tion at large to provoke interest.

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

When you get the equipment on to your
bench, open up the case and see what
you have purchased. Initial inspection
will reveal three chassis bolted to a
frame. Cut the interconnecting wires and
unscrew the chassis-fixing screws.

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

If you favour valves, the transmitter
could be used for experimenting with
aerials without the danger of damaging
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the main rig's output transistors with
high VSWR, etc. The circuitis very similar
to that of the much later Cambridge
equipment and is capable of 4-5W output
on 2m.

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

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

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

Much the same technique can be
employed in stripping the receiver.
Particularly useful is a number of ferrite
cored ceramic VHF chokes in the heater
circuits of the RF stages, the |F transfor-
mers on 10.7MHz and 465kHz, which can
be used with either valves or FETs, and
the 10.7MHz to 465kHz conversion
crystal.

The control unit will disgorge a
loudspeaker, another yaxley switch and
a couple of indicator lamps.

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

Cleaning

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

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

Hard-wired chassis

This technique of 'component recov-
ery' may be applied to almost any hard-
wired chassis, the main considerationfor
retention being whether the compo-
nents will be of future use or have resale
value. ’

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

Do not neglect reusable chassis fit-
tings. | well remember purchasing a
chassis for 20p at a junk sale, fromwhich |
removed a pair of chrome handles. These
were not of immediate use, so | cleaned
them on abuffing wheel before returning
them to the next sale. They were
purchased for 50p ~ by the vendor of the
original equipment!

Solid-state equipment

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

Nevertheless, there are many other
useful items which may be removed.
These include: PCB mounting switches;
potentiometers; plugs; sockets; capaci-
tors and, from time to time, filters;
oscillator units, etc.

When stripping components from old
chassis or PCBs, there is always the
danger that they will be damaged in the
process, of were unserviceable even
before removal. Therefore, it is always a
good idea to check any components
removed before storing away.

Obviously, any showing signs of over-
heating should be rejected immediately,
likewise any with obvious defects, such
as missing connections or cracked seals.

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

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

High voltage electrolytic capacitors
are suspect, especially those from older
equipment. Unfortunately, atthe present
time these are difficult and expensive to
obtain and it would be regrettable if
serviceable items were discarded.

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

It is hardly worth keeping low-voltage
electrolytics from thermionic equipment
as modern PCBs use smaller and more
efficient equivalents in abundance.

Providing that the lead lengths are
adequate, transistors can usually be
removed from PCBs without damage. A
simple check with a multimeter will
confirm that the junctions are unharmed.

As long as excessive heat has not been
applied to crystal or mechanical filter
units, they should be serviceable, and
can be placed directly in store.

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

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

Valuable asset

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

The 1988 Annual General Meeting of the RSGB
by Martyn Bolt G4SUI

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

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

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

There were several familiar faces at
the meeting, and | was glad to see that
people who had attended the old venue
were also prepared to support the RSGB
at its new one.

The seats at the front of the auditorium,
which were reserved for council and
committee members, had quite a few
empty spaces when the meeting started
and | feel sure that the official apologies
received did not cover all those missing.
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As the AGM presents the only real
opportunity for RSGB members to have
their queries answered by the heads of
the relevant committees, it should be
attended by all the council and | would
like to see more than 1% of the
membership turn out.

A welcome change from previous
years was the prompt start to the
meeting. The minutes of last year’'s AGM
were not challenged this year.

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

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

There was some debate on the
reappointment of the auditors. Some
members felt that money might be saved
by appointing a new firm of accountants,
and whilst | suspect that charges may be
less away from the City, the time and
money spent in acquainting a new firm
with the specific needs of the Society
might outweigh any savings. In the end it
was agreed to reappoint. The 62nd
Annual General Meeting of the RSGB
was then concluded. In all, | think it had
taken just over an hour.
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After a break for tea and biscuits, we
returned to the lecture theatre for the
‘Open Meeting’ which began with the
presentation of awards for services to
the Society, amateur radio, and contribu-
tions to RadCom during the year.
Following this we were treated to a
fifteen-minute video of the opening of
the 75th National Convention earlier in
1988. In view of the apparent shortage of
time, | considered this unnecessary as it
had already been covered in detail in
RadCom earlier in the year.

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

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

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

The proposed new beginners' licence
was also discussed. My feelings on this
are that it will inevitably come about, so
instead of burying our heads in the
excuse, ‘I did the RAE and so should
everybody else’, we should offer con-
structive ideas on introducing new
recruits to the hobby. There are fewer
new licensees everyyear, so if we arenot
careful the hobby will die of apathy in the
not too distant future.

The meeting finished at 6pm with the
draw for the 75th Anniversary lottery. The
names of the prize-winners are pub-
lished in the February 1989 issue of
RadCom.
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AMATEUR RADIO BEFORE 1940

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

The genius of Marconi

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

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

Popularising wireless

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

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

First licences

With the achievements and advances
being made in wireless, more and more
people were becoming interested in it.
Atthis time there were no restrictions on
itsuse. However, the British Government
quickly realised that the use of wireless
would have to be regulated, soin 1904 the
Wireless Telegraphy Act was passed.
This Bill required that each station
should be licensed. Even so, the Govern-
ment stated that it wanted only to
regulate without placing any undue
restrictions on amateur experiments.
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By June 1906 as many as sixty-eight
people had licences. Some were famous
such as Dr J A Fleming of University
College London, a former colleague of
Marconi and the inventor of the diode
valve. g

The first licensees were not issued
with callsigns. It was soon decided,
however, that some means of identifica-
tion was necessary. So in 1910 the first
callsigns were introduced. These con-
sisted solely of three letters and gave no
indication of the country of origin. All
new stations were given a callsign when
the licence was issued, and existing
stations were sent a letter informing
them of their callsign, politely telling
them how to use it.

Onset of war

With interest in experimental wireless
rising rapidly, the onset of World War
One brought everything to an abrupt
halt. By early 1914 a total of 1,963 licences
had been issued. Then on 1 August 1914,
a telegram was sent to most stations
instructing the owner to remove his
aerial and dismantle the apparatus. As
time progressed it was announced that
all equipment had to be surrendered to
the Post Office for the duration of the
war. This was adhered to very strictly, as
one poor soul discovered to his cost,
when he was prosecuted for merely
possessing a small transmitter.

There was no amateur activity during
the war, but many enthusiasts found that
their skills were eagerly sought for the
war effort.

The war was also a time when great
technological advances were made.
Transmitters became more sophisti-
cated and better receivers were needed.
The major requirements were for better
selectivity and greater sensitivity. In
order to solve these problems, countless
hours were spent developing new ideas.

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

Back on the air

After the end of the war, the authorities
were slow to allow experimental amateur
activity to start again. It was not until the
middle of 1920, after a great deal of
lobbying by wireless societies, that
licences were reissued.

This time the licence conditions were

by Ian Poole GEYWX

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

Callsigns were reissued with a diffe-
rent format which consisted of anumber,
usually ‘2', followed by two letters. Some
of these callsigns became famous,
particularly the one held by the British
Broadcasting Company - 2LO.

Despite the restrictions imposed,
many people took out these new
licences and interest began to grow atan
increasing rate.

Challenge of the Atiantic

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

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

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

The next hurdle was to achieve a two-
way contact. This was more difficult in
view of the power available to British
stations, and the level of interference
from the enormous number of amateurs
in the USA.

Nevertheless, a British station, SWS,
was copied by eight Americans in
December 1922. Yet, surprisingly, this did
not produce a two-way contact. This
honour went to the French station 8AB,
operated by Leon Deloy, in 1923. The first
transatlantic contact from the UK was
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made between Jaek Partridge 2KF in
Merton and 1MO in Connecticut.

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

Prefixes

As contacts between different coun-
tries and continents became common-
place, it became obvious that it was
necessary to devise an easy way of
identifying a station’s country of origin.
Atthis time it was possible for astationin
one country to contact a station abroad,
using exactly the same callsign.

The problem was not as easy to solve as
it might have been today, since there
were no international regulatory bodies.
As aresult, various countries suggested
and implemented different solutions.
Accordingly, confusion reigned because
there were at least two systems in
operation.

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

An alternative system, similar to the

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

Licence conditions

The licences that were issued around
this time bore littleresemblance to those
we know today. Originally there were no
internationally agreed amateur bands.
Sometimes people had to obtain permis-
sion to operate on a certain ‘wavelength’,
but occasionally they used it without
prior consent.

As occupancy of the short wave bands
rose and pressure on space started to
become a problem, it was necessary to
set aside certain bands purely for
amateur use. This happened in 1927
when an international conference
agreed on a set of bands to be used by

radio amateurs and experimenters.

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

restriction was that 80m couid not be
used on weekdays between May and
September before 1935!

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

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

Another war

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

By 1939 amateur radio had progressed
from spark transmission covering only a
few feet, to AM and CW contacts world-
wide. During those early years radio
amateurs contributed a wealth of experi-
ence to lay the foundations of the
technology we know today.

Don’t miss the May issue on sale 27 April

| m Steven and John Goodier review
the Beckman Industrial T110B 13.8V
20amp power supply

All the
Regulars:
Second-hand
50 MHz

DX Diary
Project Book
Short Wave
Listener
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Electronic Components [N

Quantity

eodo otparts Pack description - all K packs are just £1 each - oIl parts brond new

[ 400 Muxed resistors. mostty “a-1 wor K34 t 39.000:F, 20V computer electiolyhc

K2 50 Mixed power/wirewound fesistors KIS 5 680uF/83V high npple electotyhc

K3 50 Mued electioihc copactors [ &1 S 6.800uF/10V high ripple elect cap

K4 100 Mixed polyestar capocrors K37 50 Mystery components pock. all sorts

Ks 200 Mxed copocitors, oll lypes/volues K39 7 Cetomic 2 woy Chock-Block, hghtemp

K6 200 Mixed mico & Ceromic copaciors K4z 20 4pin fronsistor sockets

K? 100 Mued arodes, siicon & germonium £ 10 Mixed ICs, 7 diferent lypas, worth €€

s 40 Mixed fransistors. fontoshc valve K54 10 Mued connectors. plugs. sockels elc

K9 25 Muxed pots & presots, very populor Kss 10 Clip-on tronsistor heatsinks.

Kio 100+ Horgwore. eg knobs. grommets, chps K57 [ Different xings of swiches

K4 12 Witewound potentiomelers, good mix KeS 1 Poci insulohng sleeving, dozens of bils

K6 5 Fuseholders, ot leost 3 oifferent Kes & Assorted voive hoiders, min 4 ditecont

K17 25 EHT copocors, mostty 8xV wkg Ké7 [ Lorge corbon brushes 1o motars

Kis t RPY20 hght dependen) resistor K69 100 Assorted grommels, useful szes

K24 25 Mixed zener diodes. lype nos marked K70 5 ‘Echpse’ button magneks & keepess

K25 3 Red LED disploys. 7 seg. dolo K76 20 Alumenium brockets, 4-5 lypes sizes

X290 50 OC71 fonsistors, nice long lecds K80 20 Surtace mounhng ICs. vonous lypes

K30 3 Microswiches with long lever arm More packs avo lable - ask o7 our lree list

[inansisions J—oioors —JECT RO, 3 winsection

2N2223.. £7.50 | IN270.._ _.18p m 5.000 - 5.000uF/25V. 9.6A npple 45pea
BC3®3__.  S0p | INS4) _ 9P | HCC4002._ . 14p | 7091099). . 29p 7500+ 7.500:F/16V. 10SA npple. . _ .50pea
BD375. 39 | IN3062.. .12P | HCFa0S|. _adp | 741(14DI).12p | 1000 11.000uF/16V.138A0pple  _ 60p ea
80376 299 | IN3OOS ... .9p [*Miceo cPy. | 747(140I)...49p | 16500 - 16.5004F/10V. 13 4A nopie -75pec
8O710. 79 '

e i38h Wi m,‘f ':: EF6800P.._£2.50 LT caps 1.0uF 3op
BOYS3P __£1.50 | OA9I. ap | EFOBBOOP_£4.00 | 311(10%9) . 45p | Potentiometers

BF393. 50p | OA9S 9p | E6803P  £6.50 | ETTEITS Panel mounting, integrol knob, !wohmov 100k
BFRIO___ _ 14p | SED49 o rast recoveny [ I
B9 .. 90p | prrrrragy | 28002AD2  $45 | pYw77.50.£1.55 :;K Iin, 2 wat, wirewound 10101 £2.00
8U12 Sop opperciad ciculf boords. stpboords ke
ocTt 29p | 2716 £1.99 :x:i_ﬁgo :7:: Vero' but unperforated. 3 sues

P3IC 24p | 2764 ch.99 | EF9385C . £24 BYX67-600.£2.50 | A 100X125mm. 0.1 or Q1SN piteh ... .......... 25
P10 . .. t0p | 27128 .s2.49 | EECULIZXTEN ram | 3 70125mm. 0101015 pitch _ . .20p
TP 46p AM261532.£1.18 .m C 65x95mm. 015inpdch T10i g1
1PN2_ 399 SR | o4 4000 - 28p [ ettects module - incredible value
TPHS_ L adp | 741510 podl brrys (400v. 25A1m8) | L0 4 ocsomblod PCB complete wilh on-
TPlle.  adp | 74ts30._20p | 215U 299 | grw2.o00r ssp | ot wihnt

w117 aap | 741540, 209 Qoov.a7a00) | i ety of Sound eftects, eg sleam
P13 a4p | 741584 .20p | TOANI51. .29p oI mMphone. police sien, music notes efc.
TPI32.. ..45p | 7415175, _adp | TPAI670 £1.99 | 4onwmon sp | erc Buitn oudio ompttier. Just asd
WS | 7ats19s. . sop | IEETXTIETEE | 1 wortmost .. 10p | ioudspecker, 9V battery ond o tew switches of
IRF120 €1.39 | 7415259 .69p | SFF82114) £4.30 | 10W, 36V .....95p | keypod. Only £4.99 with Dolo Sheet.

Valves. Brand new, boxed quality vaives — just a selection from our vast stocks,

Quotsations given far any type not listed. Many raritlas and ‘sntiques’ avallable.
6AT6. . 85p |CV4006..£3.60 €891 48p (ECC91 .£1.50 ‘UBO 60p (EF183 .40p (€281 70p | 141 7
GAUS . ... 80p IDAF91. . . £) EBFEO 80p ECC189 £1.90 | KFBJ £3.50 |£F184. 50p {G232 ...£2.75|UBCB1 £1.25

6BESW. . £2/DF9) . 65p |ECCBI. ... .1 /ECF80  95p |EFES5 50p (€132 70p
6£33 £9 DF92 70p ECCB2  80p |ECFB2. £1.80 [EF68 . £1.40 (L34, . £2.75

GI34.._.£4.50 |UF42 €1
K166 (£V4|UFBD . £1.50

6X5GT £1 DF96 60p |ECC83 £1 EF36  .£2.95 [EF89 £1.50 |EL8S £4 |K88 £20 | U4l £7
63012 35p DK9i €1 ECCB4  S5p |EFI7A. .£1.75 EF9I £1.25 EL9T £5IN37 . .£5.30(Uv4] __£3.25
128H7 £1.20 Dt92. £1 ECCBS . 70p EF39....£1.45 |EFO2 €1.75 Ev8&/7.  S0p QA2  _.€£1.25 X78 58
6059 £3.60 |DYB02 £) ECCB8 £1.80 EFd) £3.50 |EF04 .70p |EZ41 £2.50 [5P6) . . €1.70 X79 £7.50

All prices include VAT when opplicable. Please add £1 post/packing. Cheques payable to:
Kenzen, Unit 9, 16.20 George Street, Balsall Heath, Birmingham B12 9RG. Tel: 021-472 3688

NEW
RX-8 MULTIMODE RECEIVE
For the BBC computer

FAX screen and printer

PACKET HF and VHF

S$STVin colour

RTTY copies any signal

AMTOR/SITOR ARQ and FEC

MORSE best copy available

UoSAT 1and 2

ASCCl all speeds

Full specification in every mode. Printer and
tape/disc support. Text store etc, etc.

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

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

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

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

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

Tel: 0286 881886
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THE UK’s SCANNER SPECIALISTS
e BLACK JAGUAR MKIII

The new Mark IIl is probably our most
popular handhold scanner with 16
channels of memory and a sensitive
receiver. Selectable AM or FM reception
and the facility to power the set from the
mains of car using one of the many
accessories now available.

Frequencies: 28-30 MHz, 50-88 MHz,
115-178 MHz, 200-280 MHz, 360-520 MHz.

£199 NEW LOW PRICE

Black Jaguar Accessories

(suitable for all models. BJ200. Challenger etc)
Mobile Mount . .. . .. £6.9
Base Mount . €5. 95
BJ1 Cax Supply (Mk III ver51on only) £14.95
BCA6 Mains Slow /Fast Charger . .. . £14.95
Airband Rubber Duck Antenna . .. .. £6.00
SA7 UHF Stub Antenna .. .. .. .. .. .. .. £4.95

We are the UK Distributors for Bearcat Scanners
Handheld Scanners

Bearcat 55 XLT ... £99.00
Becrcat 70 XLT . . . £149.99
Becucat 100 XL ... . .. ... £189,99
Beczcat 100 XLT .. ... £199,99
Becocat 200 XLT (mcludmg QOO MHz) ... £249.00
Base/Mobile Scanners

Bearcat 175 XLT ... .. ... ... . ... ... .. £169.99
Bearcat 210 XLW . . .. ... .. ... .. ... £179.99
Becrcat 580 XLT . .. .. . . £199.c0
Becocat 800 XLT (mcludmg 900 MHz) L. £229.00
Bearcat 950 XLT (including 900 MHz) .. £269.00

NEW MODELS

COBRA SR925 Base Receiver - [deal for circradt enthusiasts.
Covers 29-54 MHz, 118-174 MHz, 406-512 MHz . .. .. £149.00
AOR 800 Hondheld withQOOMHz .. .. .. .. .. .. .. .. .. £199.00
AOR 900 Hamdheld with QOO MHz .. .. .. .. .. .. .. .. .. £235.00
AOR 2002 Base with full coverage .. . .. .. . .. £487.00
AOR 3000 New Broadband Base Model .. .. P.O.A.
SAB9? MW ond Airband Handheld .. .. .. .. .. .. .. .. .. £19.95
Sony Air 7 Handheld - Arband ... . .. . .. .. .. .. .. .. £249.95
Sony Pro 80 Handheld - Wide band ... £349.95

NEW LOW LOSS JAPANESE COAX

Essential for best performance with wideband UHF scanners.
We have directly imported this cable which has exceptional
low loss.

Frequency 5D 8D 10D
Loss/mtr @ 100 MHz (dB) 0.055 0.039 0.031
Loss/mtr @ 400 MHz (dB) 0.121 0.085 0.068
Loss/mtr @ 1 GHz (dB) 0.187 0.130 0.105

Price per meter £0.56 £1.40 £1.99

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

Nevada Discone
(50-700 MHz)
Hlgh Quality

8 Element
£24.00

HOTLINE (0705) 662145

NEVADA COMMUNICATIONS
189 London Road, North End,
Portsmouth PO2 9AE. Telex: 869107
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Itis common knowledge thatwhenever
there is a group of VHF operators, the
conversation will invariably include the
subject of aerials. A major problem with
these discussions is that they are often
based on misconception and half-truths,
coupled with an unswerving trust in the
accuracy of an SWR meter. Another
problem is the near impossibility of
making accurate measurements under
amateur conditions. If things are difficult
when you have a professional aerial test
range, what chance do we have?

Claimed gain

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

Your choice

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

No gain

An aerial does not produce actual gain
in the sense that it increases the
transmitted power. The apparent gain is
due to the aerial sending all of the power
in one direction, unlike the average
vertical which spreads it around. A
convenientway to measure the gainofan
aerial is to compare it with a ‘standard’
array, such as the long-established
dipole aerial.

Isotropic radiator

The dipole aerial has a gain of around
2.14dB when compared to the classic, but
non-existent, isotropic radiator. Thisis a
device which would evenly illuminate
the inside of a sphere with equal
radiation at all points. The purpose of
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by Martin Williams

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

How much?

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

to derive the data which is shown in
Table 1.

How many?

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

GAIN VERSES NUMBER OF ELEMENTS
Elements NBS(dBi) Krautz{dBi)
3 9.25 10.95
5 11.3 12.15
6 12.35 13.20
12 14,40 15.13
15 15.55 16.55
17 16.35 16.90
Table 1
Table 2
GAIN VERSES BOOM LENGTH
Boom length (wavelength) Number of elements Gain(dBi)
0.2 2 5.0
0.3 3 75
0.6 4 8.5
0.8 5 9.5
1.1 6 10.5
1.5 7 11.0
1.75 8 12.0
2.1 9 12.5
2.5 10 13.0
3.20 12 145
4.00 14 15.5
4.80 16 16.5
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Major DX openings

| would like to begin this month's
column with a comment from one of my
regular contributors, ‘A fantastic month,
my best since | started on 6m many years
ago’!

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

Enhanced F2 propagation was in
evidence on the north/south and other
routes. There were also indications of
African TEP to the Mediterranean and
Europe; an early start to the spring
equinox season. | have been asked to
explain what the stratwarm exists alerts
mean. Rick K1JRW gave me the following
resumé on stratwarm exists and polar
absorption. | hope that it will make the
subject clearer.

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

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

New countries worked by UK

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

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

All-time first G/VSé

Another welcome station was VS6UP,
Hong Kong, worked for an all-time first
by Ted Collins G4UPS at 0900hrs on 25
February, and later by G3JVL, G4JCC,
G3COJ and G3SED. During the same day,
several Japanese stations broke through
on 50.110 causing QRM to each other. |
first heard JH41IUC shortly before
0900hrs but despite calling the station, |
received no reply. Several others came
through by 0911hrs, but only JAAMBM, a
club station using high power and a
multi-element beam antenna, and
J541FU were positively identified due to
QRM. Operators in other parts of the
country heard other Js,butthere were no
QSOs reported. Apparently, a few got
through on the 26th as the Js spread out
above the DX frequency. Many UK
operators had QSOs with African sta-
tions and many new squares were
contacted. PA3CCI| contacted Hong
Kong stations during the weekend.

VKés heard in Europe

Eric FOLT, who unfortunately has not
yet received his 6m permit, heard two
VK6s and other DX but he was unable to
reply. As | mentioned last month, WAC is
just around the corner, so by the time you
read this it may already have taken place.

SMIRK

The Six Metre International Radio
‘Klub’ was formed on 13 October 1973 by
Ray Clark K5ZMS, Secretary/Treasurer;
Tex Kennedy NS5TX, President; Gene
Barnes; Pat Dyer WASIYX and others, to
increase interest and activity on the 6m

by Ken Elis GQSKUW

band throughout the world.

At present, there are over 5,400
members in all fifty American states and
eighty-eight other countries. Members
include some of the most well-known HF,
VHF and UHF operators in the world.
Many members are also known for their
links with various national and inter-
national organisations.

The accomplishments of the organisa-
tion include: special awards for working
different countries; a6m contest, held in
June each year; a newsletter called ‘The
Six Shooter’; a QSL information list to
help operators obtain QSL cards, and
services providing information on
technical issues and propagation.

Perhaps the most important contribu-
tion to the band by SMIRK’s members is
to obtain and then loan equipment to
operators who want to work 6m. Mem-
bers, such as G4UPS and G4JCC in
Europe, have helped to provide equip-
ment, and ZS6WB and others in Africa
have been active in getting more African
countries on ém.

Application forms can be obtained
from Ted Collins QTHR, on receipt of an
SAE. The annual membership fee is
US$6.00.

UK Six Metire Group

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

Membership is open to all UK and
overseas amateurs at an annual cost of
£5.00. The 1989 AGM will be held at the
RSGB VHF Convention, Sandown Park,
on 16 April. If you are interested in
becoming a member contact Alan Wright
GW3LDH or Peter Turner G4lIL QTHR.

1S news by Hal Lund ZS6WB
‘Propagation on 6m continued to be
poor in ZS during January with only
occasional openings, most falling on
weekdays with low or nil activity levels.
The higher flux numbers had little effect
on TEP and F2 propagation. On the 23rd,
there was a brief opening from ZS6 to
SV1 which was followed by an excellent
TEP opening to the Mediterranean on 25
January, extending south to ZS4/5.
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‘Conditions improved on 4 February
when a brief opening occurred to Cape
Town with ZR1DS and ZR1MI/M; the first
stations worked from Pretoria via the
50.200 repeater. SSB openings to Cape
Town are frequently missed because of
low ZS1 activity.

'ZS11S will be on 6m from the South
African coastal town of Walvis Bay, which
is fifty miles from Windhoek and com-
pletely surrounded by Namibia. W3AZD
of the ARRL DX department, advises that

QSOs with Walvis Bay will not count for .

either South Africa or Namibia until
Namibiagainsindependence from South
Africa when it will count as a new
country. Meanwhile, for ARRL and other
awards, it is only a new grid square
(JG77).

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

‘Watch  50.115 and  28.885 for
8Q7/JF1IUMK and JF2MBF. JG2BR1 and
JS2BLS DXpeditions are expected to
visit Kruger National Park this year -
Punda Maria in KG57; Letaba, KG56 and
Satara, KG55.

‘Other rare squares to watch for
include ZS11S-JG77, ZR1L-JG77, ZS3AT-
JG86, ZR6KE-KF18, ZS2NR-KF37, ZS4NS-
KG32 and ZR6CBK-KG53'.

From the mailbag

Geoff Brown GJ4ICD, from St Helier,
Jersey, writes, ‘UK stamps are notvalidin
Jersey'. Many UK stations are still
sending them for the return of QSL
cards. Since 1 June 1987 Geoff has
worked 173 squares and forty-two coun-
tries two-way on 50MHz; the highest
reported to date. Highlights for 1989
include two-way QSOs with: TI2HL,
23/1/89; zZD8MB, 1/2/89; T77C, 11/2/89;
9Y4VU, 14/2/89, and TU2MA, 16/2/89.

Geoff continues, ‘On 24 January |
switched off our beacon at 0215hrs and
tuned over the band to find a QSO
occurring on 50.115 between two or three
JAs lasting for about eight minutes. Two
of the stations were certainly JAs but the
other station had, | think, an “8" in the
callsign (signals were weak). St Helier
does not have a 50MHz beam so | was
unable to tell which path the signals
were coming from’.

On 21 February Geoff had another all-
time first working TR8CA Gabon, at
1311hrs, making six new firsts for GJ
during February. Congratulations Geoff,
on an outstanding performance.

Ray Cracknell G2AHU sent in this
report.

‘Costas SV1IDH/SZ2DH, Athens, asks if
his 30,650km QSO with JG2BRI on 9
October 1988 at 2310hrs constitutes a
new record on 6m? It has been the
practice to put the limit as the antipodes
(20,004km, or slightly more on some
routes) since night-time paths, following
the equatorial highs, sometimes occur at
50MHz. Costas is well-known for his in-
depth knowledge of TEP and its success-
ful operation over many years. He
experienced early TEP openings during
Januaryto ZS3,4, 5,6, and by other modes
worked FY7,F, T7,J5, CT and VE1. Costas
reports that evening TEP is morereliable
than afternoon TEP.

‘JA1VCK Hatauo, Japan, reports that at
the time of writing the first F2 openings
of the year to KL7 and W6 had occurred
(JA-W contacts are rare during January).

'VK3OT reports hearing the 9H1SIX
beacon and OH signals around 1300hrs
beaming long path. 9M2AQ is officially
operational from the end of February,
and A35EM will be activated by JAIOEM
from mid-March. ZK3YY by 5W1GP is
expected on 6m from mid-April.

‘Despite all the American 50MHz
beacons listed, none have been reported
as heard in the UK or elsewhere. The
reason is probably that most beacons do
not have the ERP necessary to work long-
distance DX. Nevertheless, a dedicated
beacon such as GB3SIXwhich is beamed
tothe USA has been successful, and QRP
beacons on omni-directional aerials are
successfully used for Sporadic E and
TEP between optimum zones’'.

Ted Collins G4UPS, Devon, recently
sent this report.

‘FYSDG, French Guiana, is now active
on 6m using a dipole and 3W, and will
soon have a beam and more power. QSL
via Box 450 Kourou, French Guiana.

‘The Gonsett Sidewinder 6m rig which |
sent to St Helena while | was at ZD8 has
now been located and handed over to
Julian ZD7CW. Unfortunately, it required
a step-down transformer on arrival.
However, SMIRK has decided to send an
FT-620B and a three-element antenna to
St Helena for Julian to use.

‘From the Canary Islands, | overheard a
W station report that DJ3OS/EAS8 had his
EA8 licence withdrawn for transmitting
on é6m.

‘The club station, T70A, San Marino,
has been awarded a three-year 6m
permit. Tony T77C and Julian T77J
worked 6m on 6 January and had a QSO
with Steve G4JCC at 1533hrs.

‘Costas SV1DH, Greece, states that all
QSOs with SV1DO and SVOFE between 19
April 1988 and 15 July are valid.

‘The USA base station HZ1AB has been
granted permission to operate on 6m and
should be on the air soon, if not already.

‘A five-element tonna antenna has
arrived in the Falkland Islands, so Fred
VP8PTG should now be operational.

‘LA6XL will be going on his annual
DXpedition to Iceland from 20 July to 7
August using an FT-726 and a five-
element antenna.

‘In Venezuela, Gerry DL3ZM/YV5 was
very active on 6m during the last solar
cyclebut he is now backin YV5. His keyer
on 50.044.5 has been heard by several Gs
on 10 January but no QSOs were
reported’.

Mike G3SED, Portsmouth, writes: ‘This
February, with its rising solar flux, has
seen the early start of the TEP season on
6m. From the middie of the month we
have had almost daily openings to
central Africa, with South Africa coming
in again from the 20th. At last, the band
opened to the Far East from the 25th. 6m
is beginning to sound like 10m!

‘Stations worked: 11 January, 4X1IF, X-
band; 19 January at 1319hrs, HC5K; 28
January, 1119hrs, T77C (they are only on
at weekends - | was pleased to work San
Marino for a new one and after thirty
minutes of trying we caught a' meteor
burst and exchanged 509 reports); 1
February, 1700hrs, ZD8MB (after many
months of hearing the beacon we
exchanged 5-9 reports). From 1655 to
1730hrs | heard the J52 keyer peaking at
S$9. 25 February, 0910hrs VS6UP; 26
February, at 0950 | heard JAAMBM calling
CAQ. At 1010hrs, JAAMBM was my first JA
QSO on 6m peaking at S89. Also at 1010hrs
| heard the following: JAGTEW, JE3GUG,
JIBOPA, JA6TEW, JASIML. At 1120hrs,
TR8CA - my thirty-eighth country on ém.
At 1145hrs | worked: ZS6WB, ZS4WS,
Z2S6BMS, ZS6SS and ZS6KE'.

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

Please continue tosend in
your reports and comments
to Ken Ellis G5KW,

19 Joyes Road, Folkestone,
Kent CT19 6NX.
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RF SIDETONE: AN UPDATE AND IMPROVEMENT

Inthe December 1988 issue of Amateur
Radio, | described some simple sidetone
circuits for monitoring the keying of a
CW transmitter. The last of these circuits
was an RF activated sidetone, produced
in kit form by Kanga Products. Useful
little thing; it simply sits on the shelf and

transmitter is keyed, and without any
form of connection to the transmitter.
The PCB had a built-in audio amplifier
to drive a loudspeaker, and the device
chosen was the ULN2283. Sad to say, the
supplies of this device appear to have
dried up, consequently, this has forced

ment. They have chosen the LM386.

The audlo amplifier

The need to redesign the board to
accommodate the new device, set their
minds to developing further improve-
ments to its performance and versatility.

emits a ‘bleep’ every time the Kanga Products to look for a replace- As a result, they have improved the
TABLE OF VALUES
VR1 22k preset C1,2 Fig 1
VR2 22k log pot C3,4,7
R1 1k C12 10nF
R2, 3 100k C5,6
R4 100R c10 - 0.1uF
R5 4k7 (0}:] 10uF 16V
R6 22k C9, 11 220uF 16V
R7 150k TR1,2,3 BC183
R8 2k2 IC1 LM386
R9 220R D1,2 AA119
R10 220k
R11 10R
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quality of the oscillator and also enabled
the board to function as an RF activated
sidetone, Morse practice oscillator, AF
signal generator and bench amplifier.
Not a bad set of improvements, so let us
look at the new circuit.

Fig 1 shows the circuit diagram. (A
comparison with Fig 4 in the December
1988 article shows that the oscillator
circuit has been completely changed.
The original used a multivibrator-type
circuit, which, although effective, hardly
produces the sweetest of sounds). The
new circuit has a ‘twin T’ oscillator with
the advantage of a near sine-wave. This
gives a far more pleasant tone. The
circuit also allows for a small degree of
frequency adjustment.

The sidetone

BITS TO BUILD

transistor TR3. This shorts out the 220
resistor R9, allowing the tone to be
generated. A key can also be inserted at
this point sothatthe unitcanbeusedasa
Morse practice oscillator.

The PCB layout

The audiosignal is controlled by a front
panel volume control (22k potentio-
meter), which will accept an input point
so that the unit can be used as a test-
bench audio amplifier. The LM386 will
drive an 8Q loudspeaker, and has a
supply-voitage of 10V. The board is
powered by a 9V battery. If a station
power supply unit is used, it may be
necessary to add a small 3 pin regulator
such as the 78L8, since most station
supplies are 12V.

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

The new circuit adds up to a versatile
piece of equipment for the amateur radio
shack. It is simple to build and works
well.

The CW practice oscillator and RF
sidetone kit is available from: Kanga
Products, 3 Limes Road, Folkestone,
Kent CT19 4AU. Tel: (0303) 76171. It is
priced at £10.95.

The tone is variable from about 500Hz P
to 1500Hz. Most sidetones are set too PICK-UP AE
high in frequency for listening comfort.
The human ear is much happier listening a s {220 ] {22}
atthe500Hz end of thisrange, rather than + + d | 008 |
the usual 800 to 1000Hz in sidetone ‘e S g $100 4
circuits. Being able to vary the pitch of ] 38 b D
the sidetone in use is not a bad idea d x ' €003
either. It is also a good idea to make VR1 Ee| 220u 220u L
a front panel control, and to vary the @+ (ak7 ]
pitch from time-to-time during long . Cion )
operating sessions. § 90n
This was routine in the days when — g m g N
separate transmitter and receiver sta- e €ond
tions monitored the transmitted signal v A o o ol o
on the receiver during transmission. voL LINK
To use the unit as a stand-alone RF
activated sidetone, a small pick-up wire TRANSISTORS ARE BC183
is connected viaC12to diodes D1and D2,
The resultant dc potential turns on the Fig2
Fig 3
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BATTERY JAEHIAL’T
b ®
PCB21088
's . e J:t] 25k FREQUENCY
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MODERN COMMUNICATIONS SATELLITES

by Angus Fairfax-Lucy

Satellites are now a part of our lives
whether we realise it or not. Anew erain
commercial television is dawning
because of them. So, what are they
really?

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

Gravity

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

& __E—-;:-r.,rE
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landing. If you ignore the effects of air
resistance for a moment, and imagine
that the ‘car’ was travelling at 17,000mph,
it would orbit the earth once before
landing.

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

Low orbit

Satellites are normally first encoun-
tered between 150 and 400 miles high. At
this ‘low’ orbit, air resistance is not a

Intelsat 6: the world's largest commercial communications satellite
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problem — but gravity still is. All types of
satellites at this altitude are only
accessible during certain hours of the
day and have to be tracked, ie, followed
across the sky. This is not only highly
inconvenient, but uneconomical for
commercial satellite users, such as
television companies and international
telecommunications companies. The
satellites they use are particularly
expensive to operate, therefore it makes
good sense to use them all the time,
without having to continually keep track
of them across the sky. These satellites
are in what is called a geosynchronous
orbit. This is a special ‘high’ orbit of
about 22,000 miles high.

When a satellite is in orbit, there are
two main things that affect its perform-
ance. The first is gravity and the second
is centrifugal force. The latter tries to

A
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The BT| Skyphone aerial provides in-flight communications for transatlantic air travellers

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

Geosynchronous orbit

To obviate these problems, a satellite
must also adopt a geosynchronous orbit.
This allows the satellite to circle the
earth in time with the earth's own
rotation, thereby allowing the satellite to
remain at the same (geostationary) point
above the earth’s surface.

There are currently two main delivery
systems whereby a satellite can be
placed into a high orbit. These are
Ariane, the French and European rocket
venture, and NASA, using the American
space shuttle. These two systems use
different methods of placing sateilites
into a high orbit.

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

APRIL 1989

onboard motors to about 7,000mph, thus .

putting it into a high circular orbit. Both
Ariane and the space shuttle release
their satellites at low orbit.

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

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

Communications module

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

Satellites have a lifetime of many
years, although this ultimately depends
on how much fuel is carried on board.

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

Radio amateurs

Satellites used by radio amateurs are
in low orbit and are becoming ever more
sophisticated in terms of the increased
use of packet and data traffic, as well as
phone and CW traffic.

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

RADIO

v DX DIARY Don Field G3XTT with all the

news of rare DX, contests and DXpeditions

v ON THE BEAM Gien Ross GBMWR with

all the news and comment from bands
above 50MHz

v« SECOND-HAND Hugh Allison with

valuable advice on buying second-hand
and plenty of tips on repairs and
improvements to your gear

v KEN ELLIS G5KW with the Iatest

developments on 6m

MORE NEWS, MORE FEATURES, MORE FUN,
MORE STYLE THAN ANY MAGAZINE AVAILABLE
ON THE MARKET TODAY
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door each month
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equipment or advertise your ‘wants’,

our order form,

FREE CLASSIFIED ADS CAN WORK FOR YOU
We are pleased to be able to offer you the opportunity to sell your unwanted

Simply complete the arder form at the end of these ads. Feel free to use an
extra sheet of paper If there is not enough space. We will accept ads noton

FREE CLASSIFIED ADS

Send to: Amateur Radio Clsssified Ads,, Sovereign House, Brentwood, Essex

CM14 4SE.

DEADLINE AND 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.

W FT-790R, some scratches, working CW, soft
case, Ni-Cads, WD 12W H/B pa, collinear, mobile
antenna, Hansen FS-7, SWR/P meter, GPV-7
collinear, £320.00. Write to: Mr Atkins, 81 The
Marles, Exmouth, Devon EX8 4NU buyer collects
m Clearout of components and equipment:
assorted parcels. 10lb box £6.00, 20ib box £9.00.
Send cheque, postal order or cash. Aiso have four-
off 2C39 valves, unused 'ceramic’ type, best
written offer secures. Write to: Mr Bailey, 40
Seymour Close, Selly Park, Birmingham B29 7JD
B Yaesu MD1B8 base station microphone, as new,
£50.00. Tokyo high power HL160V 2m linear, 3/10W
in 180W out, with preamp, £185.00. Tokyo high
power 70cm HL120V linear, 1-14W in 100W out, with
preamp, £300.00. ICS, AMTI, RTTY/AMTOR unit,
plus BBC driver, EPROM, £95.00. AEA PK80 VHF
packet (TNC-2) unit, £75.00. Black Star Meteor
counter 600MHz, £100.00 ono. Tel: (0293) 515201,
Paul G4XHF

B Yaesu FT-102. 9 band, 150W transceiver, fitted
with optional FM/AM unit, very good condition,
mainly used as a receiver, £450.00 ovno. Will part-
exchange for FT-23 digital 2m portable, or dual
band portable 2m/70cm. Tel: 01-898 3255 after
5.15pm or weekend

B Datong FL1 frequency-agile audio filter, £35.00.
TS-174M frequency meter, 20-280MHz, headset,
calibration book and spare set of valves, PSU
needed. £25.00. Tel: (0886) 32453

B FT-69011 50W linear amplifier, mint condition,
will exchange for 70cm multimode with 100W
amplifier, must have satellite mode. Tel: 061-205
2715 after 10am

W VHF/UHF version of the BC221, 85 to 1000MHz,
CAL charts, mains PSU, offers. Tandy Realistic
shortwave Rx, offers. Type DX302 synthesiser with
LED digital read-out, excellent condition, swap for
Realistic PRO 30 or Uniden Bearcat 100XL hand-
held scanner. Tel: (0207) 544342 after 7pm

B Icom 720A, all band, all mode, Tx with matching
PS20 PSU with speaker, both boxed, vgc, would
exchange for vgc Ford Transit 12-seater mini-bus
(new baby due soon). Tel: (0692) 82075 daytime

W Swap Matsui MR4099 HF receiver, 150kHz to
30MHz AM/SSB/CW, memories, scan, etc, for ATU
whichissuitable to use with a Yaesu FT-101E 180W
rig. Would prefer ATU with built-in SWR/PWR
meter but not essential. Write to: Leighton, 33 Nant
Gwyn, Trelewis CF46 6DB, Wales

W Exchange a pair of Reftec 934MHz sets in gwo,
complete with mics and manual for a Yaesu FC-902
ATU. Also have Spectrum ZX+ computer, manual,
PSU, boxed, thirty games, speech synthesiser,
chatbox, RX4 program, Scarab tape with manual
and cassette player - exchange for good medium
rotator. Tel: (0692) 82075 daytime

B Sony ICF-7600DS with PSU, manual, etc,
guaranteed till May, £100.00. Realistic PRO 30,
£90.00. Tel: 01-850 8294 (evening), 01-859 4971
daytime

W 28-70MHz Tx, high output, wired to suit Yaesu
but easy to change, also PSU, very good condition,
serious offers only. Comms unit for CBM 64 or 128,
£75.00. Tel: (0924) 495916 from 7pm-9pm only

B AOR 2001, good condition, offers. Avo valve
tester, complete with manual, offers. Pye VHF
S500MHz Siggen, offers. Highest offer secures. Tel:
(0932) 242469

W Icom dual-band transceiver with voice synth-
esiser, 25W, £295.00. Yaesu 209 hand-held, £150.00.
Matching automatic base charger, new, £50.00. Tel:
(0277) 823434

B SR88, 31, 38, A40, CPRC26, A41,C11,C12, C13, all
complete stations and in working order, offers.
Tel: 01-654 2582

@ Icom 1C-751 general-coverage Tx/Rx with
additional FL-33 high-performance AM filter, mint,
£925.00. Ranger 4800 28MHz Tx, needs attention,
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with hand mic, £25.00. Pentax ME with F1.7 50mm
lens, £95.00. Hanimex HMG 80-200mm lens, F4.5,
£25.00. Tandy P2M mic, £15.00. Polasonic auto focus
500 Polaroid camera with Polartronic 5 flashgun,
£35.00. Tel: (0704) 840328

B Howes dc Rx 80, built, boxed and working, plus
CSL-4 filter kit, unopened, 9in B/W tv with loop
aerial and car battery lead. AmRad from issue one
to September 1987, plus 3 easibinders, offers. Roy.
Tel: (048839) 441 (Berkshire)

W Realistic PRO-2004 scanner, £200.00. Realistic
DX440 receiver, £50.00. Exchange both for a Yaesu
FRG-7700 receiver. Tel: (0443) 755876

W Large Solartron signal generator, 50kHz to
50MHz, contains eight valves, four gang, etc, could
be used as a giant VFO, £30.00. Stabilised yariable-
voltage power supply 0-50V at 2 amps, £30.00.
Valves for callers only: EL34, KT66, EF86, ECC83,
12E1 - all cheap. Leak 35W power amp (audio)
£20.00. Tel: 01-657 0716

B Hildmast NK12 pneumatic telescopic mast with
side-mounting brackets, £500.00. Tel: (04867) 2011
B Dressler AR30 active antenna, £60.00. ERA, SSB
audio filter, £60.00. Racal RA17L, fitted with rare
seven-digit LED MHz and kHz digita! read-out,
£500.00. Tel: (0306) 712878

B Packet radio TNC, radio port, supports VHF or
HF packet operation, 300/1200 baud, 12V supply,
fitted with personal mailbox system, boxed, £85.00.
Tel: (0283) 37237

B Heathkit SW717 general-coverage receiver,
0.55kHz to 30MHz, good condition, will swap for a
Daiwa Search 9 VHF Rx or similar, must be in good
condition, or sell for £40.00. Prefer buyer
inspects/collects or pays postage, possibly swap
for Colt 444 or computer for RTTY/CW. No
ZX80/81's. Tel: (0302) 866256

B Yaesu FRG7700 Rx, vgc, preamp, ATU with
mods, all three major call books: world, USA and
UK, £200.00 ono. Tel: (0634) 404096 buyer collects
B FDK 750X multimode 2m transceiver, 1-20W
output, £185.00. Tel: (0792) 466383

W Icom IC-735 all-mode HF transceiver, 100W.
Matching lcom HM12 scan mic, £750.00. Write to:
Gregg, 2 Park Road, Granborough, Bucks MK18
3NS

B Urgently needed, Acoms remote-control servo
models AS one or AS two to use on an Acoms
AP535 FM radio-control system. Your price paid for
a good working unit. Tel: (0723) 584028

W Various RS232video terminais from £15.00, all in
good working order, some new and boxed. Barry.
Tel: (0908) 618129 buyer collects

B Yaesu FTd-x401 high-power HF rig, complete
with SP401 speaker, UD844 base mic, spare valves
including PA valves, £135.00. Dave. Tel: (0246)
824061 after 6pm

B Yaesu FT-290R, perfect condition, little used,
£280.00. Yaesu FT-708R, good condition, 70cm
hand-held, fist mic, carry-case and shoulder strap.
Tandy TRS-80 9 pin dot-matrix printer, good
condition, £200.00. TRS-80 computer, dual disc
drives, slight fault, £60.00. FT-708R, £160.00. Martin,
Tel: (0602) 260234 after S5pm

B Homebrew 70cm transceiver - Wood and
Douglas Tx, Pye PF1 Rx, boxed, mic, pip tone, S
meter, audio processing and selection of RB xtals,
£50.00. Also CW Howes 40m Tx module, 4W CW
ready-built £15.00. Tony. Tel: (0642) 671835

B Telequipment ‘'scope D53, dual channels,
complete with probes, instruction manual and
circuits. Rogers HiFi system, FET stereo receiver,
Ravensbourne amplifier and two large speakers
WHY? Offers. Tel: (0293) 884204

@ Yaesu MF-1A3B boom mobile mic, SB-10 PTT
switch box, unused, £25.00. MMB-31 mobile mount
for FT-290R mkll, unused, £10.00. Yaesu SP55
mobile speaker, £10.00. Gutter mount and % whip
(stainless steel) for 2m, £10.00. Carriage extra for
all items. Tel: (0462) 35248 after 6pm

B Sony PRO 80, as new, boxed, £250.00 ono. Tel: 01-
228 4835

B Technics SX-K500 digital electronic keyboard -
4% octaves. Full rhythm section, percussion,
special Fx, fully polyphonic, built-in sequencer,
storage memories, key transposer, composer
functions, alt fully editable, memory card facility.
Midi in/out, complete with stand and foot switch,
etc, £550.00. Tel: (0224) 743039 anytime

B Sangen ATS 803A portable all-wave digital
receiver, scanning, memory bands 150kHz-
29.999MHz, five tuning functions, receives SSB
and CW, full AM, boxed, as new, £75.00. Tel: (0442)
216776

B Panasonic DR49 comm’s receiver, covers LW,
MW, SW, in eight bands, plus FM b/cast, digital
frequency display with tuning scales, built-in
ferrite aerials for LW, MW, FM, telescopic aerial
for SWbands, modes: AM, SSB, CW, works from ac
mains, 12V dc or batteries, £175.00 ovno, carriage
extra. Tel: (0657) 3305

B Eddystone 680X receiver, any offer considered
or will part exchange for 2m receiver. Tel: (0522)
752184

B Swap Apricot portable 256K, 3.5in disc with U3.2
MS-DOS, discs and programs plus books, graphic
pull-down displays, very fast, loads of paperwork,
cost £1,500, will swap for AR2002 radio scanner,
£325.00. Tel: (0473) 85203

B Uniden Bearcat 100XL, hand-held scanner,
complete with ac power supply/charger, carry-
case, antenna, etc, boxed, £150.00. Tel: (0353)
661323

B KW Ten-tec solid-state HF station comprising
Ten-tec Corsair 160-10m, Ten-tec 1200W, Hercules
444 linear amp with 45V power supply, Ten-tec 229
ATU 2kW rating and Shure 444D desk microphone.
All equipment protected by circuit breakers,
inspect and try out at your leisure, can deliver and
set up. Also Moseley TA33 Junior 3 ele Tribander
with Kenpro 600RC rotator. Tel: (0269) 844061

B Standard 7900 70cm transceiver, 10MHz cover-
age, 10W, original packing, £125.00. Amstrad 464
computer, green screen, joystick, games, as new,
£120.00. 40ft tower (two sections), wall mount,
£60.00. 20ft tower (one section) £30.00. Tel: (0724)
846441

B Amateur tv txcvr, £120.00 ono. Yaesu 780R,
£326.00. Tandy PRO 2004 scanner, as new, £300.00
ono. HF amp Yaesu, 2100Z, 1.2kW, £600.00. Yaesu
'scope and bandscan YO901P, £375.00. Cordiess
telephone, £60.00. High power amp, valves, HF,
£80.00 each. CBM 64 software and hardware,
offers. Dc converter for Yaesu 101, 901, etc, £40.00,
P/ex WHY? Tel: (0924) 495916

B Ex-WD radio equipment: telephones 'F' and 'L,
cable, fuller phones mkV, cables, trays, ATUs, etc.
Offers. Tel: 01-654 2582 ask for Mike

@ Ham International multimode || citizen's band
transceiver, convertible to 10m, perfect working
order, 240 channels, sideband, MID/LOW-
S/AM/FM/clarifier, etc, accept £110.00. Tel: 01-460
3194 anytime

B Icom R71E receiver and Datong AD270 aerial,
£400.00 ono. Tel: 01-226 1278

B Silent Key sale: icom 745, KW20008B, FT-201, FT-
290R, IC2E, FT-227R, Capco, SPC300, PRO 2004
scanner, HRO with coils, Codar ATS, T28, HQ1,
minibeam, various antennas and other items. Tel:
(0249) 653740 daytime only (not Sundays)

W Trio R820 Rx, extra bands, £420,00, FL3, £90.00.
DM10 digimeter, £25.00. Trio SWR/PWR meter,
PF810, £80.00. NRD525, extra filters, £850.00.
FRG9600, 950MHz, £375.00. ARAS00, UHF antenna,
£100.00. BRT400, good condition, dx, £110.00.
Marconi xtal calibrator, TF1374, £12.00. ARA30
antenna, £90.00. Pocom 2010 fully expanded,
£550.00. Tel: (0908) 313507

B FT-107M HF transceiver, £525.00. ATU HC200,
£75.00. FT-7B HF transceiver, £245.00. 5-band
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vertical, £25.00. Write to: John Biggs, 33 Hicks
Close, Warwick CV34 5SND

B TS-930S, SP-930, mic, 500Hz and 270Hz filters,
very good condition, £1,275. Tel: (04023) 73366

® VC10 VHF converter for Trio R2000, as new,
checked by Lowe Electronics, includes manual
and whip antenna, £110.00. Write to: S Martin, 24
Collingwood Close, Worle, Weston-super-Mare,
Avon BS22 9PQ

B Old books: send sae for list. S G Brown 'F’
‘phones, £5.00. Howes ST sidetone unit, unused,
£5.00. Write to: Richard Q Marris, 35 Kingswood
House, Farnham Road, Slough, Berkshire SL2 1DA
B Receiver JR31080-10m, 10MHz, ham bands only,
Rx very sensitive, CW, £50.00. Peter. Tel: (0287)
34397 buyer collects, 9-5pm (not Sunday)

| Atlas 210X 100W HF mobile, 80-10m, £260.00. Tel:
(0705) 371183

B Cobra 148GTL/DX mkll, immaculate, all modes,
ideal for amateur conversion, £130.00 ono. Tei:
(0243) 82628

H BarlowWadley XCR-30 mk2 portabie mains/bat-
tery HF receiver, AM, SSB, 100kHz-30MHz,
collector's item, £150.00. Tel: (0604) 414498

B VHF air monitor DR600 with six crystai-
controlled channels, manual tune, headphone
sockets, external aerial and lead, £55.00. Tel: 060-
875 202

B Kenpro KR250 rotator, as new, will easily turn
2m beam, offers. 20m six-core control cable, 30m
Heliax feeder, offers. Two goid-plated ‘N’ type
plugs, offers. 12V antenna relay, offers. Heavy-duty
antenna change over switch, £90.00, or exchange
for general-coverage receiver, cash adjustment if
required. FRG-7, JR310, KW77, Eddystone 888,
EA12 940C, DX300, offers. Also 144MHz masthead
preamp, if required. Willing to travei reasonable
distance. All letters answered, or send your 'phone
number and I'll 'phone you. Write to: E Parkes, 1
Silkstone View, Platts Common, Barnsley, South
Yorkshire '

B Trio TR-2300 portable 2m transceiver, two
aerials, Ni-Cads, charger, car cigarette lighter
lead, case, manual, £165.00. Dave. Tel: 01-460 3194

B Yaesu FRG-7700, 0-30MHz, with Yaesu FRT-7700
ATU and 2m converter, £300.00. Tel: (0484) 661101
H Realistic PRO-2021, six months old, mint
condition, complete with box, manual, bracket and
discone, £150.00 ono, or will swap for 2m hand-held
or WHY? Andy. Tel: (0604) 415650 (evenings)

B Tandy TRS-80 computer interface, catalogue
number 26-3029. Offers. Derek G4WLA. Tel: (0626)
863217

B Complete SWL station: Yaesu FRG-8800 with
VHF converter plus NBFM module; Datong FL3
filter; Yaesu FRT-7700 ATU; Datong active
antenna; Microwave Modules 2001; RTTY conve-
ter; Technical Software RTTY moduie for Com-
modore 64, £900.00 ono. All in mint condition. Mike.
Tel: (0256) 476023 evenings (Basingstoke)

| lcom ICR70, 0-30MHz rcvr, £400.00. Tei: (0243)
865468

| Scanner, Realistic PRO-31 hand-held, 66-88,
138-174, 380-512, ham, marine, police, etc. Perfect,
boxed, one year old, ten channels, £105.00. Buyer
collects or P&P extra. David Burton, 100 Carden
Hit§, Hollingbury, Brighton, Sussex BN1 8DB. Tel:
(0273) 566178

| Farnell DM10 dig meter, £25.00. Trio SWR-PWR
meter mod, PF810, £75.00. Marconi xtal calibrator,
£12.00. Hantarex TV monitor, 12in, £75.00. Brother
printer mod M1109, £100.00. Farnell 'scope mod
DTV 12-14, £80.00. All FB. Exchange for Trio R5000.
Tel: (0908) 313507

H Realistic DX-300 comms receiver, 10kHz to
30MHz, digital frequency display, as new condition
with manual, and boxed, £130.00 ono. Tel: (0708)
755781 after 5.30pm

® Marconi TF144/4S signal generator, 10kHz to
72MHz. Metered calibrated output, 2uV to 2V,
inbuilt crystal calibrator, excellent condition,
£55.00. Prefer buyer collect, or carriage extra. G
Millington. Tel: (0902) 333971 (Wolverhampton)

B Yaesu FT-102 HF transceiver, FG-102 ATU, FTV
107R 2m transverter, SMC PSU, Hanson SWR
meter. All excellent order and boxed, £700.00. Tel:
(0905) 640672

B 20MHz oscilloscope - Crotech 3031. Little used,

VGC, but no box or manual, £225.00. I'm looking for
an HF Rx, Trio 600, 1000 or 2000, and will consider a
swap. Also a 7700 considered or maybe an 8800.
Chris. Tel: (0227) 711172 after 5pm

H Yaesu FT, one HF transceiver, AM, FM, board,
full cov, no mike, very littie use, as new. Present
cost approx £2,500. Price required £850.00. No
offers. Tel: (0744) 26951 .

® FRG-7700M HF comm receiver, 0-30MHz, all
mode with FRA-7700 active antenna, mint condi-
tion. All for£310.00 ono, or swap for 2m Tx, FT-290 or
similar. Philips D2935, 150kHz-26MHz, AM, SSB,
USB and LSB used. Digital frequency readout and
keyboard frequency entry with nine memories.
Mint condition, £80.00 ovno. Mark. Tel: 01-571 1609
® Memgr 7700 memory unit for FRG-7700, £67.00.
FRV-7700-D VHF converter, £50.00. FRT-7700
antenna tuner, £50.00. Global coupler AT-1000,
£45.00. Datong broad-band RFA amplifier, £20.00.
Kenwood HS-6 de luxe headphone, £10.00. Trio
R1000 communication receiver, factory improved
model, £225.00. All equipment as new condition.
Tel: 01-590 9366 (evenings only)

| Sony ICF-2001D. Boxed, in mint condition,
£230.00. Realistic PRO-32A. Boxed with Ni-Cads,
£15.00. Era 80 RTTY CW micro reader, £45.00. Paul.
Tel: (0604) 413131 after 5.30pm

B Video monitors, green screen 12in, Honeywell.
In good order, standard video input, BNC socket.
Ideat for RTTY and other data signals, £24.00 each
to callers. Qty four. L W Crabbe, 47 Kempton
Grove, Fiddlers Green, Cheitenham, Glos GL51
0JX. Tel: (0242) 514357

® Kenwood TR-751E, 2m multi-mode. Boxed as
new, C/W, mobile bracket, voice synth, DCL
modem, %in whip gutter mount and 12-ele ZL
special yagi, £500.00. Buyer collects. John. Tel:
(0278) 455896 evenings

H Exchange Realistic PRO-2004 scanner, 25-1300,
plus Sony PRO 80 receiver for AOR 2002 scanner.
Both items are as new and in mint condition. Tel:
(0773) 530703 )

m Amstrad CPC 464 computer with colour moni-
tor, over twenty magazines, more than £160.00

FREE CLASSIFIED AD FORM

USE BLOCK CAPITALS (One word per box)

To avoid mistakes please write clearly and punctuate your ad

[ Send to: Amateur Radio Classified Ads - Sovereign House - Brentwood - Essex CM14 4SE

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

Name/Address
Postcode/Telephone

USE SEPARATE SHEET FOR MORE WORDS

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

CONPMONS: 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

46 please mention AMATEUR RADIO when replying to any advertisement

APRIL 1989



worth of original games. Full working order, only
£150.00. Tel: (0959) 74275 after 6pm

B Microwave Modules xvtr, 10m in, 2m out,
excellent condition, £85.00. Kenwood mic, MC60
base mic with built-in preamp, good working
order, wired for TS-430S, £40.00. Alan G1EBH. Tel:
(0268) 45573 after 6pm

B Racal 1217 receiver. Solid state, digital readout,
200kHz to 30MHz. 0.2, 0.5, 1.2, 3 and 8kHz filters
installed. With manual, £160.00. Racal 117E
receiver. 200kHz to 30MHz, 0.1, 0.3, 1.2, 3, 6, 12kHz
filters installed, with manual, £260.00. Both in VGC
and working order. Tel: 01-570 5603

@ Black Jaguar Mkll scanner. Immaculate condi-
tion, six months old, complete with Ni-Cads
charger, £150.00 ono. Keith Mullis, 28 Mount
Crescent, Tupsley, Hereford HR1 1NQ. Tel: (0432)
273216

B Oldwireless and electronics books. SAE for list.
R Marris, 35 Kingswood House, Farnham Road,
Slough, Berks SL2 1DA

iR A e WANTED T Sl i)
B Collector wishes to buy pre-1940 QSL cards
(postally used), also any postcards related to
radio, wireless or Nipper-HMV (no comics). Tom
Valentine, 38 Grampian View, Montrose, Angus
DD10 9SX. Tel: (0674) 76503

B Trio TS830S and ATU. Tel: (0243) 865468 after
8pm

B Two chrome strips for sides of RA17 front panel.
Tel: (0908) 313507

8 2m element for Bird wattmeter, 50 or 100W
rating. Tom Valentine, 38 Grampian View, Mon-
trose, Angus DD10 9SX. Tel: (0674) 76503

B Totsuko TR2100M with all extras. Good price
paid. Gillies, 1 Hawkshead Close, Bradford, West
Yorkshire BD5 0TH. Tel: (0274) 390237

8 FRG-9600, 100kHz to 950MHz, or 60MHz to
950MHz. Cash waiting. S P Martin, 24 Cotlingwood
Close, Worle, Weston-super-Mare, Avon

B Matching loudspeaker for FRDX400 Rx and
matching loudspeaker for JR310 Trio Rx. Also
conical porcelain stand-off-type insulators. Your
price plus carriage paid. Tel: (0287) 34397 9.00-
5.00pm. Ask for Peter

B |RCs and Datong Morse Tutor D70. Good prices
paid. A Blackburn, 2 Blackthorn Road, Stratford-
upon-Avon, Warks CV37 6TD. Tel: (0789) 296342

B Circuit or service sheet for Eagle Products
communication receiver, model RX60N. R J
Crome, 26 Duchy Avenue, Preston, Paignton,
South Devon TQ3 1ER

B A reasonably priced terminal unit to try RTTY,
and any info on Joystick VFA antenna. Alan
G1EBH. Tel: (0268) 45573 after 6pm

B Codar ac power unit 250/S as used with AT5 Tx.
Details and price to R Marris, 35 Kingswood House,
Farnham Road, Slough, Berks SL2 1DA

8 Bird thru-line wattmeter inserts, VHF - 1W, 10W,
50W (25/60MHZ) HF - 10W, 50W (2/30MHZz). WHY?
Mike. Tel: 01-654 2582

B Airmec C864 receiver. Aiso vox unit for FT-75.
Tel: (0861) 524267

B Power-supply urgently wanted for army wire-
less set, C12, 12V or 24V, faulty units considered,
sensible price paid. Write to: | Stevenson, 2A Fife
Crescent, Bothwell, Glasgow G71 8DG

B Carrier No 4, aerial tuning No 2A, switchboard
charging No CS, cases operating remote receiver,
spare valve and parts, for W/S No 52 Canadian, or
any other items. Also PSU No 15 for R206 receiver.
Also W/S No 12 and remote control unit ‘C' which
tinks W/S No 12 to R107 receiver. Tel: (0488) 71325
@ Manual urgently required for FT-101E, aiso
hand mic. Tel: (0603) 413129 after 6pm

B Trio 9R-590 manual or photocopy, your price
paid. Write to: Ron Shaw, 37 Lawns Wood,
Malinslee, Telford, Shropshire TF3 2HS

B Trio TR9300 or Icom 551 6m transceiver, quote
price, etc. Tel: (0752) 709956

B Linear amplifier required. Model CP163X2,

27MHz, or SL250DX. Both required to work with
Cobra 148 G7LDX, from 26-065MHz upwards, must
be in very good condition. Wiil pay good price for
good equipment. Tel: (0228) 23408

B Yaesu FT-2, working order. Tel: 01-300 1649

B High-band FM only, Pye Westminsters, Euro-
pas, working or not. Other types of high-band FM
PMR equipment considered, cash waiting, will
collect. Tel: 01-501 2807 evenings only

B 934MHz preamp, must be in mint condition, fair
price paid. Also Ham International Jumbo and
Ham International Hercules. Write to: Martin
Williams, 8 Gaiach Terrace, Trelewis, Mid-Glamor-
gan, South Wales. Tel: (0443) 411954 anytime

B HF rig: FT-757, FT-747, FT-767 or similar. Also
early HF Tx/Rx KW2000, FT-200, FT-101B, FT-101E,
Swan 100, 350 or similar, fauity unit preferred. 2m
hand-helds: Alinco, Trio, Yaesu, etc. Tel: (0843)
294446

B SWR/PWR meter, must work 1.8 to 30MHz, 20W
to 200W PWR, must be no more than £45.00. Write
to: Mr Leighton, 33 Nant Gwyn, Trelewis, Wales
B German WW2 ex-service equipment, parts,
WHY? WS No 1, WS No 11, WS 18, will swap Collins
51JY and Siemens for receivers WS 19, WS 58, WS
38. Tel: 010-752 801875, will collect

B HRO bits and pieces, speaker, PSU, would
consider unmodified non-worker. Also circuit
diagram for Codar 70A and preselector PR30. Tel:
(0293) 884204

B Datong ASP automatic RF speech processor.
Tel: (0224) 743039 anytime

8 Hallicrafter's SX24 Rx or similar. Also avo 8 and
avo valve tester. Will consider exchanging
Marconi CR150 Rx, complete with separate PSU
and workshop manual. Instruction book or
workshop manual needed for a Taylor valve tester
- type 45A. Tel: (0526) 20520 anytime

B Yaesu sold-state HF linear amplifier, FL-110 or
equivalent, must be suitable to use with Yaesu FT-
7 as driver, Tel: (0328) 710345

@® Green laning updates
@ Off-road adventure
@® The American scene

@® Four-wheel-drive news

Each month 4x4 brings you:

@® Vehicle and equipment tests
@ Technical articles
@® The best writers on the
off-road scene
When you're in the muck, and really stuck
It’s the only one you need in your truck!
More fun than your average off-road magazine

On sale at newsagents 2nd Thursday in every month

GET DIRTY WITH

Britain’s leading
four-wheel-drive
action magazine
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LL ADS

MRZ MICROWAVE
MOBILE ANTENNA

ICOM-BUSINESS/AMATEUR/ MARINE/AIR
UK AND EXPORT

MRZ COMMUNICATIONS LTD
NEWCASTLE UNDER LYME

®
ICOM

B ?TE.: (0782) 619638

smms 7 DAY SERVICE
Distribuators of CB,
Scanner and some
amateur equipment.

WHOLESALE
DISTRIBUTORS

ARV, OF CB
Tel: 061-445-8918 061-434-5701 061-446-2347 WE DELIVER NATIONWIDE Order Line:
Fax: 061-445-0978 TIx: 666762 PAMACO G Pama House, 433 Wiimslow Road, Manchester M20 9AF 0800 262963
ETESON ELECTRONICS | | USED AMATEUR EQUIPMENT?
24v ni-cad battery contains twenty XD type 1 buy, sell and exchange

cells, used condition, some cells may be
faulty £12.00
Spring tension gauges, set of 3. 0-4 ounce, 0-16
ounce, 0-61b £8.00
Ex Vulcan bomber hitch and roll assembly,
contains gears, shafts, bearings etc.....£15.00
Range and bearing marker unit, contains
bevel gears, servos, shafts etc................ £18.00
Ex Government Geiger counter with 3 probes
x-ray, alpha, beta .... £45.00
MUIRHEAD Fax reciever type K401£48.
Transmitter type K400 ..........ccccevecereenennne £45.00
Other types in stock
Type R210 receiver 2-15 MHz, complete with
piug and headphones............c..ccceesunees
ITT UHF TX-RX base station . .
ITT 149 MHz VHF transmitter ...
Collins R390A receiver, poor condition
£130.00 Ring for details
Readyphone 100 watt, LIN, amplifier, complete
with ATU £75.00

Prices include postage and packing

A C ELECTRONIC SERVICE

17 APPLETON GROVE, LEEDS LS9 9EN
TELEPHONE: 0532 496048

IAN FISHER COMMUNICATIONS
OF STANHOPE

CB Works, The Market Shop, Market
Place, Stanhope, County Durham
= (0388) 528464

Main Distributors of 27MHz CB radios and the NEW CEPT models
including UNIDEN and DNT.

Including U.K. and CEPT walkie talkies.
Large stocks of coaxial cable, plugs, sockets and adaptors.
Stockists of the new UNIDEN 28/30 Multimode Transmitter

reciever
AIRBAND RADIO
gu;:orb new SKIPTECH 9,000 airband and PMR band receivers

Very latest sonic 4=8342 multiband radio receiver airband +PMR
from 54MHz to 176MHz two aerials £21.00 .

Very latest SONIC 8342 Multi Band Radio receiver AIRBAND &
PMR from 54MHz t0 176MHz with two aerials £21.00

All available via mail order. Retail/Wholesale

OPEN: MON-SAT 10.30am-6.00pm SUN 2.30 - 4.30

RING FOR DETAILS (0388) 528464

please mention AMATEUR RADIO when replying to any advertisement

158 Lower Green, For the deal you've been looking for, phone Dave, G4TNY,
<] @ Poutton-le-Fyide, Blackpool anytime on Homchurch (0708) 862841 or (0836) 201530
Tel: (0253) 885107 9am-7pm Mon-Sat of send SAE
Open: 9.30am - 12.30, 1.30 - 5.30. Closed Wed & Sun. | callers by appoin :

Electronic Component Specialists. G4TNY Amateur Radio, Unit 14
A wide range o electronic D IC's. cap Thurrock Commercial Centre, Juliet Way, South

transistors, resistors, plugs and sockets efc. IL Ockendon, Essex, RM15 4YG

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:
1 insertion £7.00, 3 — £6.60, 6 — £6.30, 12 — £5.60.

[N 0 I S S NN N
] AMATEUR RADIO SMALL AD ORDER FORM

|
i TO: Amateur Radio - Sovereign House il
l Brentwood - Essex CM14 4SE - England - (0277) 219876 .
[ |
[ |

i PLEASE RESERVE............. centimetres by.............. columns
] FOR A PERIOD OF 1 issue.....[] 3issues.....[] 6issues....[] 12issues.....[] |
B COPY enclosed......[7 to follow.......[]

Cheques should be made payable to

B pAYMENT ENCLOSED: (aua 1s%van).... by imerotons toney Orderans :
redit Car:

] CHARGE TOMY ACCOUNT....(0  cRepiT CARD EXPIRY DATE Dj / Dj 2

ll COMPANY |

B ADDRESS

i | 0
1 le[pv] | | | [ | [ | n
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WHOLESALE

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

Parma House, 433 Wilmslow Road,
Manchester M20 9AF
only 3 minutes from the M56

NATIONWIDE DELIVERY

DEALERS contact us today for very fast,
Friendly Service, Competitive Prices, Widest
Range & Latest CB Products
Order Line: 0800 262963

Tel: 061-445-8918 061-434-5701
Fax: 061-445-0978 Tix: 666762 PAMACOG

JAPANESE Ic’s (PART OF OUR RANGE)

ANT7178 £2 95, BA5406 £2.20, HA1377 £2.20. HA1392 £2.50, HA 1394 £2.
HA1397 £2 75.HA1398 £2.75. HA13001 £2.95, LA4460 £1. o

8. 3
00. TA7222AP £1.30. TA7240 £2.95, TAnl! £2.95, TA7270

280 £3.50 16295
. 7288 £2.95, TA7611 £3.20, uvc 7smoo UPC||56
£2.95; UPC1181 £1.10, UPC1182 £1.10, UPC1185 £2.50. UPC 1188 £2.75,
uPcuzggg u'Pg 260 £2 50_UP1277 £2.75, UPC1278 £ 15, UpC 165
ADD 60p POST AND PACKING AND THEN ADD 15% VAT TO TOTAL
T POWELL 16 PADDINGTON GREEN LONDON W2 110
OPEN MON-FRE 10AM-5PM, SAT 0AM-12 NOOK.
TELEPHOME: 01 723 9246
ACCESS/VISA. TELEPHONE ORDERS ACCEPTED OVER £8.00

U

(1) ‘

Aeﬂals & Lashing Equipment

G4ZPY PADDLE KEYS
Britain's leading manufacturer of HAND-
BUILT brass and nickel plated Morse keys.
Keys of quality at competitive prices. Send
a 4¥%"x6%a" SAE for our "NEW" COLOUR
illustrated brochure to:

41 Mill Dam Lane, Burscough
Ormskirk, Lancs L40 7TG
Tel: 0704 894299

l VHF/Ht ACTION MONITOR

SPECIAL

ICN-8032s AMATEUR VERSION

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

* H 'S, AIRCRAFT, PUBLIC
UTILITIES MARlNE LOCAL PMR AND
MORE!ALL.’K}-‘BOMHI SIGNALS +
500CH Hf 28-31 Mc (TREMENDOUS DX

% POTENTIAL). INTEGRAL SQUELCH &
VFO + HELICAL RUBBER ANTENNA 6v
DC.ICON SERIES, HI-GRADE,
INCREDIBLE OFFER & £32.50 INC P&P.
CWO/COD

SPECIAL PRICE TATLOR RADIO Dapt AR
batiedes L A
Fpekoriosies £3250 8 Emmerson S,
0 p&o Crook, Co Durhom DL1S 8NF, UK
YAESU

NAVICO

Alan Hooker
Electonics

42 Nethernall Road, Doncaster Tel: 0302 325630
Open Mon-Sat 10-5pm Closed Thursdays

o
ICOM

QUARTZ CRYSTALS and FILTERS

Large numbers of standard frequencies in stock for
amateur, CB, professional and industrial applications.
Stock crystals £8.00 each (inc VAT and UK post). Any
frequency or type made-to-order from £6.80. Phone
or SAE for lists.

GOLLEDGE ELECTRONICS

Merriott, Somerset TA16 5NS
Tel: (0460) 73718

JAYCEE ELECTRONICS LTD

20 Woodside Way, Glenrothes ==
Fife KY?7 5DF
Tel: 0592 756962 (Day or Night)
Open: Tues-Fri 9-5; Sat 9-4; Sunday by appointment
Good range Kenwood & Yaesu etc, plus
Quality Secondhand Equipment

TRR Ceatalogue

FOR FREE COPY
JUST SEND SAE 9%2x6"2

TAR COMMUNICATIONS
King William Street, Stourbridge,
W. Midlands DY8 4EY

2 0384 390944

SOUTH WALES
ELECTROMART

Equipment, Components, Howes
Kits, Eldy Kits, A.R. Gear & much
more.

Taillwyd Road (off Main Road)
Neath Abbey, Neath
Tel: (0639) 644111

MILITARY SURPLUS EQUIPMENT MANUAL

Giant collection Military Equipment Circuits/Data.
Only £10.00 including Post/Packing.
Just one of many unique Repair and Data Guides.
LSAE for your FREE catalogue.

FULL WORKSHOP SERVICE MANUALS
Video Recorders £12.50, All others £6.00 inclusive.
State Make/Model/Type with order.

MAURITRON ELECTRONICS LIMITED (AR}
8 Cherry Tree Road, Chinnor
Oxfordshire XS 4QY
Tel: (0844) 51694

THE SCIENTIFIC WIRE COMPANY
811 Forest Road, London E17. Telephone 01-531 1568

ENAMELLED COPPER WIRE
SWG 1b 8oz 402 202
81to 34 3.63 2.09 1.10 0.88
3510 39 3.82 2.3 127 093
40 to 43 6.00 3.20 225 1.61
44 10 47 8.67 5 80 3 49 2.75
48 15.96 3.69
SILVER PLATED COPPER VIIRE
14to0 30 293 1.97
TINNED COPPER WIRE
141030 397 24 1.39 0.94

Fluxcore

Please add 15% VAT. Orders under £3 add 50p
SAE for list of copper and resistance wire.
Dealer enquiries wetcome.

psss...*

ALL THE SUPER
BARGAINS
ARE ON THE
INSIDE FRONT
COVER

Selectronic

Radio communications and scan-
ning receiver specialist

203 High Street
Canvey Island, Essex,
Tel: 0268 691 481
(Open Mon-Sat 9-5. 30)

Amateur radio equipment also in stock

ACS SYSTEMS
AMATEUR RAD1O: COMPUTERS: SOFTWARE

PC-| PAKRATT {BM-PC Software for the PK232. .£19.95
PK-F. 1BM-PC FAX Software for PK232. £19.95
COMM PAKRATT Commodore 64/128 Software for PK232 £59.95

COMM-FAX Commodore 64/128 Software for PK232........ £59.95
COM M-FAX/CT As above but cartridge, manualonly ... .. £39
PK-232/8BC BBC Software for the PK232 .£26.95
PK-88/CBM Commodore 64 Software 1orlhe PK-88. . .. £5995
PK-88/88C BBC Software for the PK-88 .£26.95
PK232 7 Mode Intelligent TNC. inc manual cables

95
PKsg Budget Packet Radio TNC (new ROM avall)t -
109
FAXOPTION Older PK232 Upgrades. manual cable ROM T 95
4
“TNTERM Advanced Software for the BBC ... 49
*AMIGA-FAX Tx/Rx Facsimile System {now cased unit).. £10995
AMIGA-SSTV Tx/Rx SSTV System tor Commodore Amnga‘: -
* 109.
“AMIGA FAX/SSTV Software on disc onl( (nointerface) ............ £59.95
"MET-1 SHF Weather Satellite Receiver B 2399 95
TWR-3 Micro Station with £129.95
PCW IBM PC or compatable WealherSlanon (£26905
*‘PCWGRAPH Extended Software for PCW €5
*ROM1989 New Update ROM for PK232 (CW |denl elc)
“S§C1200 120 CPS 80 Col Printer.no NLQ .
3C1500 180 CPS 80 Col Printer with NLQ i:l72 44
“STARLC10 80 Col Multi-Font NLQ 144 CPS .£259
TAR LC?4 10 24 pln Iow cost Multi-Font

M a rive free Modulator + Sftwr... (£399
Atari sr Computers (ST still available @ £269.00) 1 meg STFM - £299

“HF 125 General Coverage HF Recesver (ask for spec sheet} .. £375
“Spectrum +2 and +3 PK232 Software and cables .€£14.95
‘Use yourOp us Discovery Drive with lhe Speclrum (ROM) ..... £12
“:psclrum +2, +36-way IDC to midi-cable..... .......... £9.95
‘b ectrum +2, ¢36—wa¥ IDC to 25-way D phg RS232 cable . £9.95
“PK232/PK88 Software for Spectrum on 3.5 Opus disk .£4
"PK232/PK88 Sottware for Spectrum cassette .
“Astra Satellite Telewslon ack has landed 20 channels lully

te control- inder: MAC Comp auto
polarlly Pretuned Vor Aslra 60cm Dish: only€299
i Printer cables £8.95 post tree
Turbo Cordless Iron heats in 10sec Charger/Car Lead included, only
£21.95 free del Postage Software £2.50° Printers £9 Terminais £4

* =new products
All enquiries must include a targe SAE or 2 IRCs or 75p in stamps
ACS Systems

19 Cithau! Terraco, Mountain Ash
Glamorgoni h WMQQ CF4S 3ND

Cheques payable to Acs Systems
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ADVERTISING RATES & INFORMATION

Kikbio

[] e i A1) KL series rates for consecutive Insertions
|_depth mm x width mm ad space 1 lssue 3 issues S lssues 2 lssues
81x90 V8 page £66.00 £62.00 £59.00 £53.00
128 x 90 or 61 x 186 Ya page £115.00 £110.00 £105.00 £92.00
128 x 186 or 263 x 90 V2 page £225.00 £210.00 £200.00 £180.00
263 x 186 1 page £430.00 £405.00 £385.00 £345.10
263 x 394 double page £830.00 £780.00 £740.00 £660.00
colour rates
. ] X Al KO exclude cost series rates for consecutive insertions
of separations
mm x width mm ad space 1 lssue 3 issues G issues 12 issues
128 x 186 or 263 x 90 2 page £305.00 £290.00 £275.00 £245.00
263 x 186 1 page £590.00 £550.00 £530.00 £470.00
263 x 394 double page £1,130.00 £1,070.00 £1,010.00 £900.00
Covers: Outside back cover 20% extra, inside covers 10% extra
SPECIAL POSIT|ONS Bleed: 10% extra {Bleed area = 307 x 220]
Facing Matter: 15% extra

*Dates affected by public holidays

colour ad mono artwork

on sale thurs

May89.. b LT T SORPRos-. ;1 771 . - SR 7 Apr 89 B—-r 11
June 89 26 Apr 89 27 Apr 89. 5May 89. 25 May89
Julysg 31May 89 1Jun 89 SRR——.- N [T],1 . B ..29Jun89
Aug 89 28Jung9 29Jun 89 7Jul 89 27 Julg9

CONDITIONS & INFORMATION

SERIES RATES I series rate contract is cancelled, the advertiser
Saries rates also apply when larger or additional will be liable to pay the unearned series discount
space to that initially booked is taken. already taken.

PAYMENT

Above rates exclude VAT

All single insertion ads are accepted on a pre-
payment basis only. unless an account is held.

Commission to approved advertising agencies is
10%. -

An ad of at least the minimum space must appear
In consecutive issues to qualify for series rates.

Previous copy will ly be ifno

copy
Except for County Guides copy may be changed

further copy is received.

A “hold ad’ is acceptable for maintaining your
sories rate This will ally be
Inserted it no further copy is received.

No additional charges for typesetting or illustra-
tions (except for colour separations)
For iftustrations just send photograph or artwork.

CONDITIONS

10% discount if advertising in both Amateur Radio
and Radio & Electronics World.

A voucher copy will be sent to Display and Colour
advertisers only.

Ads accepted subject to our standard conditions,
available on request.

Accounts will be opened for series rate advertisers
subject to satisfactory credit references
Accounts are strictly net and must be settled by the
publication date.

[e] y by Inter
or credit card

FOR FURTHER INFORMATION CONTACT

Money Order

Display Ad and Small Ad series
are not i

Colour Ad rates do not include the cost of
separations. Printed — web ofiset.

rate

Amateur Radio. Sovereign House, Brentwood, Essex CM14 4SE.
(0277) 219876

ADVERTISERS INDEX

JBUll .o D
P M Components..................4,5
Display Electronics ..............52

Enterprise Radio
Applications.........ccceeeuneeeeenn. 16

Harrison Electronics............23
ICOM..ieeeeteeeie00. 26,27

Johnsons Shortwave............ 11

KeNSeN ccoveeeeieeeeeeeeeeeeeeeeneee . 30
Lake Electronics...................24

Radio & Tele Corresponse
Brian J Reed...........................19

Spectrum Communications
31

Technical Software ..............36
Telecoms cocevveceieceieieeieeeieennn.. 36

Waters & Stanton ....................8
RWithers....oveeieiiiceiieeennnnl2

please mention AMATEUR RADIO when replying to any advertisement
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AN packs are £1 sach, & you arder 12 then you are

sntkied W Enother free. Plaass state which ona you

want. Note tha figura on the axtreme laft of the pack

raf number and tha naxt figura is tha quantity of itam

In tha pack, finally 8 short description.

5 13A sgurs provide 1 fused outiet 10 1 nthy Men
whers davices such s3 u clock must not be

switched off
4 1n flex switches with nean on/oft bghts, suves
Inving things switched on.
2 8V 1A malm
ps.
1 §%n bi

e SpRBkE.
1 nmmmmwmmm

upnight ing with

LIk
makn with thasa —burgler slsrma, sscret switchas,
relay, mc,, otc

202 1 25 vt loudspasker two unit

- ] 1 B.OAC. starao uni is wondsrful vakus.

. [ve ] 2 Niced constent current chargars adegt to charge
sirncst any nicad bettery.

BADR 2 Humidity unehu, s the fir h.eomu u-npar tha
membrans and

5 13A rockar switch thrae tags 30 onlnﬂ or change
var with cantre off.

BO# 1 24w tme switch, sa-Elactricity Board, sutomati-
cally adjust for |engthendng and shortening diry.
ariginal cast £40 ench.

BO4S 10 Keon veives, with series resistor, these maka good
night ights.

B80sa 1 Miini unisslactor, ans uas ke tar an siectric jgeaw
I, we giva circuit diagram far this. One pulse
motar, moves awitch through ons pole.

2 Rat solencids—you couki meks your mult-tester

raad AC snpa with thia,

1 Suck or biow aperstad pressura wtch, or it can
ba opsrated by any Iow pressura verirtion such ms
watef (vl in water tanks.

t Mainn ratsd motors with pesrbox. Final spesd
16 rpm, 2 wartt rated.

BDIDIA 1 BY 7EamA powsr supply, hicely casad with meins

In d 6V output lsads.
BO zg.i"-mm sach containg 1 400V 2A bridge
rectifier and 14 othur diades and rectifiers as well

nu doxans of condansan, stc.
BO122 10m Twn scremned flex with white pve cove:,

B0128 10 Very fwe drillu for pch boards ste. Normal cost
about 80p eech.

BD132 2 Plestic boxes spprax An cuba with square hols
through tap o ideul for Imerruptad beam switch

8014 10 Muun'wmodd saroplanes, 3pin %0 KT 30 Needs

s Mnerm"n insarts—magnetic 400 ohm alec act

as spaskers.

80148 4 Roed ralay its, you gat IE read switchse and 4 coll
sets with notes on making c/a relaya and other
0adgets

BD14@ & Safety cover for 134 sockets—pravant thosu ingus
sitiva ttha fingars petting nasty shocks.

BD180 @ Neon indicaters In panal mounting haidurs with
luns.

BD1SI B 5 amp J pin fush mounting sockets maka & low
cost disco panel.

BDI1 ! mnflex mmm-uln your sokdering won wtc.
uhwrys o1 tha ready.

BD19 1 Mains unlancid, very powsrtul, has Tis putl s+ could
push ¥ modified.

B0201 & Keybourd switchus—madu tor computars but hrva
mary other lppium

BD2I0 4 T WI dably thy mamt useful

Bom Ellm'u :Ic:k,m-'- operated, put this in @ bax and
you nand never by lats.

8D221 5 12¥ slarms, maks 3 nome sbout ux koud 13 & o
horm. Skghtly solled but OK.

BDM42 2 Bin x 4n speshers, 4 chm made from Rediomaobile
0 vary gead 5

BD252 1 Panostat, comrols output of boiling ring from sm-
mar up ball

BDZH 50 Leads with push-on ‘ein tags—# must for hook-

Upa — MaNS CONNACHONS BC.

BD2Y 2 Ohiong push switches for bell ar chimes, thess can
mainu up to 5 amps 30 could ba foot mwitch d fitted
into paitress.

HD282 1 Mini | watt smp for record pleyst. Wikl alao changs
soaut of recoed plaver motor,

BD2K 3 Mhid stemi poxes approx 3n x Jin x tin dusp-stan-
dard slactrical,

8D233 50 Mixad sikican divdes

BD305 1 Tubular dynamic mic with optiona tublu rest.

VERY POWERFUL 12 VOLT MOTORS—Yord HORSEPOWER,

Madn to drive the Sinclair C5 alectric car but adaptable to
powsr a go-kart, 8 mowar, 8 roit car, modal railway, sc.
Brand new. Price £15,00 plus £2.00 postage. Our ref 15P8,

WHITE CBLING SWITCH E amp 2 way surface mourtling with cord snd
tassie. Made by the iamous Crabirsa Company, Price £1 sach. Ous ref

13A SWITCH SOCKETS Yop quality made by Crabtroa, finad in metal
box with cuiouts po Hisel for garage, workshop, oeller, etc. Price £2
wach. Our ref 2737,

POWERFUL IONISER

Generies 2pprox. 10 Uimes mors IONS than the ET and simHar
cirauts. Wil refresh your home, office, workroom etc. Maked yeu
foel better anct work harder - § comg lete msins oparatad kit, cass
nchaded. £12.50+ £2 PAP, Our ref 12PE1.

e
No. 1 LIST BAKERS DOZEN PACKS

ULTRA SONIC INTRUDER ALARM. Srmall, nicely cased, will detect
movament i ¥ room up 0 ¥0mx 10m, Ingmoofmdmnuhst
incspendurt of the mains; cannot ba witched off, svan with its oniolf
wwitch, wiil you know the secrt, humdmhnwwmywlo
wwitch & on und lwave tha room; hhummhlnp‘mmmrﬁu
very penetrating und high pached und wouid frighten awsy most
intrucers. Hea imtarnsl switching and coukd ba couphed to #n outdoor
alarm H requirsd.
175 the basia of u very efficient busglur ulerm, or hae other usas. For
you caudd hlmnﬂmm-wum
intermul switches yau would inow when somebody arives

_____ &

Soms of the many items described in olrmlh%
which you will receive  you request it
DOUBLE MICROORIVES. We ura plaasad 1o sdvise you thit the Double
Microdrives which we were ofiering st sbout this time last ysar U
'QL’, 'OPD’' and sevaral other computers
ngain availabla, wmpﬂuubdom naenady £5. Our ref 5P113
SOFTWARE FOR REMAIING. Just uirivac. Large quantity of mainty
games. Nllummmnunwhumohmmmuh
suitable for wiping cut and re-making élmuupwlmmd

that person being awars thit you know. Similarly, the wait coukt b ur own design. .oﬂusm-rmru 100 awsorted for £20.
used tommwuhrmalu R is brand new, mmntm We cannot ssy which tities you will gt nor accept
g;munon lesa batsery (PP3 ukaking type). Prics e | o riery forn titlen oF 's0 any, ail ciffersnt’, ., o only orderd
phus €3 insurad defivery. Gur ref 20071 you can teks them a& they come. Ordar ref 5 for £2 Is 2P224, 100
;;.mi mwunuuv;w. muu.hmﬂm d is 20710
mxtoml positianing Lo attract the sttantion of neig VERY USEFUL MAGNETS. Ast, abaut Yin long, Vaie wide and Yain
you have an intruder, .mm-rummum‘gmm thick. Thess ara polarived 9 their feces which mpkes them idesl 1o
Wmlxa‘:‘m hoflnd.mﬂ " oparats resd switches i doors and windows o2 t2 hold papers or

THREE CAMEERAS AH by farmous Mnhd&mm'dmomm
difturent Inatant cameras. All in firt cless concition, balieved ko ba
parfact working order but sokd ba urtested You can heve them for £10
the threa, including VAT, which must ba @ bargain—if only for the

lonsee, fush gaar, stc. Qur red 10PS8.

t " I ATAN @XE COMPUTER At 84K
. il 5 most powsriul und suits-
bia for home and business.
Brand new, compiste with PSU,

lubeds, 8¢z, to matal cadinets, or even to keap cupboerd doory fiemiy

closed. Vary powarful. B for €1, Our ref BD274]ul.

Sin MONITOR mudu for ICL, uses Philips bilack and whits tuble. Brand

nove and compiets but uncaeed. £16.00 phua £5.00 post

ACOAN COMPYTER DATA RECORDER REF ALFG) Madu fer tha Hec-

won or §BC cemputers but seitabla far mest others. Complete with

maina ndaptev, lu ndu a0d handbaok £10.00. Ruf 10PAL.

FEE POWER! Can ba youra ¥ you use owr solar cals—shurtilty mede
dubss with new system bubble mapnian to concentrata the gt

TV ioad, ownse's manum snd six
pames. Con ba yours for only
£46 piua £3 Ineursd delivary.
DATA NECORDERS ACORN for Acorn Electran, etc., reference numbar
ALF, with TV lead, manusl and PSU. Brand new. Price £10 phos £1 50
poat. Order ref 10°44 .
ATAR XC12 for ak their homa com| With lsads and hendbaok.
Brand new. Price £15 plus £2 post. Order ref 15°20.

JOYSTICK FOR ATAM OR COMMOOORE for all Atari and Commodor
84 and Vic20. New. Price £5. Order rvf 57120,

EXTRA BPECIAL OFFER Wa wail supply tha Atarl B5XE, dats recorcer
XC1Z, joystick and alx games for £57.50 plua £4 ineured delivery.
SUB-MBN TOSOLE SWITCH Bedy size Srars X 4mem X 7mm SBDT with
ohrema delly fixing nuts. 4 for £1. Order Ret. ADSAL

SOUND TO LIGHT UNST. Canplmh:ﬂmbrnhmwm

sound 10 Mgt unk controfling Over 2000 wetts of lighting. Use this st
mnmwmhhmrqudlmhiud work. Theunit

atal case 3 hes controls far sech
channal, and u manter an/off. Tha sudio lnd aru by Yein.
sockats and thras pansl mousting fuse thyristor pro-

k& form.

wra nat sacond hand but ars siightly rejact and mary nesd soma atten-

Sam. All ara cormpieta with stersd head phones sntd ara famous mekes:

mg‘n;nh&:m.m Stersc cassatta typa, no radio, £E sach.
r

BPECIAL OFFEA 11 1en of the cassetts oaly version, our ref 3P122, for
£40. Thix offer is our ref &P3.

RE-CHARGEABLE NICABS ©' SITE

These arw tagped fer sawy joining tapether but lsga, being sppt
woided, ure sty ts remeva. Virtuslly unusad, tasted and guarsnteed.
£2.08 ref 27141 wr S wired 10gether for £10.00 red 10P47,

LASER TUBE

20d se shminats tha need 10r uctusl sunehina —thay work just 1x wel
w bright Bght. YoRegu input is 45—you jon in sares 10 91 desired

yokage—and i paraHel for mors srips. Medeie A gves 108mA, Prics
£1, Owr ral. BDEX.. Module € gwas 400mA, Price £2, fur il 2P¥8.
WModule D pivax T00mA, Price £1, Our ref. 30482

SOLAN POWERAED Ni-CAD CHARGER 4 Ni-Cad batteries AA |HPT)
charged in segitt hours or twu i only 4 hours. It i compinte, bexad
raady 10 use unit. Fricu £ Our ref. 493

SYWTCH AC LOABRS WITN YOUS COMPUTER This u uxey and rehsbls
¥ you use cur pedd mate reisy. This has no moving parts, hat Ngh
input rasistanca and acts se a noieu barrier nd provides %W eolton
bytwsen logic hermined. Th twn-on voRaga is not critical, amyshing
Detwaen 1 gnd XV, intarnal resistanca Is 3bout VK ohm. AC loadn vp
10A can ba awichud. Price 2 2 sach. Ref. P13

METAL PROJECT BOX idanl aize for bettery chargur, powar supply.
m;mg_m.m&-uv‘mwm h, onde ara fauvrad for van-
tilation wdes ars At and undrilled. Prive £2. Order rel 29181,

[ ] CAPACITOR. Sprague powerlytic 38,000uF o1 50V, €1
Owr ref. 3PSY.

4-COME REX CABLE Cores sapemtaly insuiated and gray PYC covered
wvanl Each coppar core aze 701 2mm. [deal jo¢ long taluphena rune
wr simiar poplicetions sven at meing voitsgn 20 watres £ Owr
ruf 27198 o 100 metres cod £3. Order rat. IF1R.

6-COR: RLEX CABLE. Dascnphian samu ui thu 4-core sbove. Price IS
watren for £2. Our rof. 2P157 oz 100 metrun £9. Qur ref 991

TWIN GANG TUMING CAPACITOR. Each aection |3 D006 with trim-
mars and good length Yuin spindie. £1 ssch. our ref BOSX0.

gnmmumwmm.wwusfuu.wum

13A ADAPTERS Takes 2 134 piugs, packet 0t 3 tor £2, Order ref, 26107,
28N Maina traneformura 2Y2 amg {100 wattl leading, tapped
primary. 200-246 upright mountings £4. Order ref. 4PN,

BURGLAR ALARM BELL-F" gang OK for eutside uuﬂnmnd from
ruin, 12¥ buttery cparuted. Prica £0. Rel. 892

pius £3 insured dalivery.
POWEN SUPPLY FOR PHILIPS LASER  vailabiu i kit form,
Price €15 phua £2 postage,

PAPEY AXGAL FAN-MANUPACTURERS REF NG. TYPERON.

Thes s mains eparated. 1% watt rating und in ¥ mutsl framu with metal
hindes 30 DK in high temperstwras. Body size upprex. ¢ square x
1547 thich. 500 sach, plus £1.00 postage. Dur ref 99

VERY POWERFUL MAGNETS Although enly less then 1° leng und net
much thicksr than a panci these aru very difhicel! te pull apart Could
bu used t0 oparsts smbeddnd rend switchsa, stc. Price 505 sach, 2 for
£1.00. Ret BDSAZ

musicp! [

mace, has guld plated contacts and s
camplate with stbon cabis snd sdge
cannector, Brand new, only 012 plus
£3 postege. Orcler ref. 1295,

MUSIC FROM YOUR BPECTAUM 128 W offer the Orpan Mastar three
octavi kayboard, compéete with wade and tha interface which plugs
1o your 128. You can than compose, plsy, record, store, stc., youwr
gla;nmu-c Price £19 plus £3 spacial packing and postage. Orriar ret.
2BA DOUBLE POLE RELAY WITH 12¥ COR compinta with maunting
brackets. mudu by the Jupanesa Dmron Company. Price £2 sach, Dur
Ral 2P173A.
MAND-HELD YIDEO LAMP, Mains aparsted and will enablu you to teke
professionsl standurd videos. Mace by the famous Ferguson
pany, this uses u 1000w halogen hmanlfmaoou hasd-huid and
hand-switched metal housing. Comes com) with options! bam-
door assembly and camera bar. Dbviously intanded 1o resail at over
£60, we offer M50 at £30 sach hus £3 insured delivery. Our ref 30°3
AN ALLADIN'S CAVE Wa hava opsned another shop in Hove, the
addresa is number 12 Boundary wiich i batween Hove and
Portsiade teirty closa % the asafrant. Whan you want o see befora you
Muﬂwmwmwhmumdmrnlu inm availa:
ond shop in

Mede by Philps Blactrical New sod unusad. Thisis hulien- | | VERY RELABLE CAPACITOR 424 4Xv nct yt 59 not
polerised, potted in &ii can, size ‘l%x%x%‘kﬂn A top grade

aﬂymﬂ has a |::|Iﬂp:nv rating :ﬂ’:;.mW L} lmarz e for b hd-l ) AR 0

not ook directly into tha basm when wys damege coukt Ing. 2or €1, Our re?

result. DONT MISS THIS SPECIAL BARGAIN] Pnce £24.85 USERUL MANS TRANSFORMER ging, normal

Upright
primacy, had twa secondarian, Ounlvuzwutsurrullu
umw\-gmmu:mmum:lm mmmumm
30y w ¢ amp. Price £2. Duur ref 292

CAPACITOR BARGAN —axial andut, €7TU0uF at 75V, Jap winda, ear
iy Sp sach, you pet 4 for £1, Owr red. §13.
mmmwmwwmmmlmmm

with copper screen, finaty outer insulation. i fact quite normal
screenad fizx. 10m for €1, Our ref BDSER Ditto, but sokd conductor.
om for £1. pur ref BDGBB.

M.ES BULD HOLDERS Circular bese batten type fiiting. 4 for 01, Our
re? B0 27a
SFURG LOADED TEST PRODS—Heavy tduty, madu by tha famows
Buigin company. vary geod quelky, Price 4 for £1, Ref. BD%87,
TELEPHONES. We hava just raceived 3 consignment of dask tele-
womimmddmu , v good working order nd in new condition.
L]

oﬁumntﬁmhuuuamlummm his
modat would have tha connacting isad with four tags for goin mml
ald type pnction box. Our ref 5P134. Or for £8 you can hava

talgphana but with the new fiat BT typa plug fitted. WMMO

3-CORE ALEX BARGAIN Ne. 1—Caore aize 5vn 1o kiewt lor long sxten-
slon leade cirrying up 10 5 ampi or whert Isedn up ta 1O Imps. VS
for 2. ref. 27100

3-CORE ALEX BARGAIN Ne¢. 2—Cors size 1.25mm 50 suitabln for long
wxdunsin leads carrying up to 13 anps, or short lade up ¥o 25A. 10m
for £2. Ref, 2P190

ALPHA-NUMERIC KEYBOARD - Thin keyboerd hae 73 keys ghving trou-
biw fran Fa und no contact bownce. The kays urs arranged @ twa
groupa, the mesn urea m § OWERTY urray und ok thu nght (m u 15 key
nummbar pad, baurd sae Is appro. 13" x 4" —brend new but oftured ot
anly n fraction of its cont, namely £3, pius £1 post Ref. P27

WIRE BARCAIN-S00 matrss O.7mm solid capper tinned mnd pu.c
covarad Ondy €3 pius £1 post Ref. JPIt~that's well under Ip per
metrs, and this wire lu idsal for push on cennections.

170k NORSEPOWEN 12 YOLT MOTOR Mads by Smiths, the body
longth of tha i approxi y 3, thy 3n and the spindle &
10th of un inch damatar. Rhulmﬂlulfwﬁmmuan be fixed
ftom the und by maana of 2 auts. A very powertul litls motor wivich
rova mt 3,000rpm. We hve 3 large quaentity of them 50 d you have any
Projects i mind than you coutd rely on supplies for st least two yaars.
Price £6. Our ref Bp\, discourt for quantities of 10 or mors.

FOO BARGAIN. 3'/7in made ky Chinon of Japan. Singta sided, 80 track.

compatibla interface, Interchengeublu with most other 3Vn
and 5Va'n drives. Cam
computer ved. Price £

uyummenmmmum
. Qur ref 40P 1,
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PRINTERS

[ COLOUR MONITORS |

[ POWER SUPPLIES |

. Bulh purchise l\rlngs wu inc rcdlhlv. s:mngs [ mnge of printers to suit il applico- Nl rate fr 220-240 v AC Many cther t from
O e B e B, e, SRy B it ok AC oy her ypes
resolution, only seen’on monitors costing 3 times our price, ready HAZELTINE ESPRINT Small desktop 100 cps print speed with both PLESSEY PL12/2 Fully enclosed 12v DE 2 amp PSU Hegumed and
to connect to a host of compiter of video outputs. Manufacturers Rsz 32 and CENTRONICS interfaces. Flp addressablengapﬂcs Pf ected D|m o 135x 11 x 1 w £16.95 (9)
fully tested surplus, soodmm[;orhardnyusedcondmonmrn 90day A Gusefsdecabletvpefonts Upto 95 5'.5‘228::*“ tractor AC-DC sof +5v55a, 5vosa +24v5a Fulyr
ful RTB guarantee. 1000’s Sold to Eaé'ﬁf ﬂg Brand ly EI%.OO E) Iated and shon imcm28x125x7 9.50 C)
DECCA 80 RGB - TTL + YNC mput tor BBC hletface etc. TRONICS 150 serlss A real workhorse for continuous OWER ONE C 24v DC 2 amps Linear PSU fully regtja ed
DECCA 80 COMP 75 (1 composne audio tractor feed paper, either in the office, home or factory, desk standn% New £19.95 (B)
amp & speaker ideal for hvideo recmderofTELE X ST or 150cps4 type fonts and choice of interfaces. Supplled BRAND NEW BOSHERT 13088 switch mode supply ideal disk drives or complete

Order
ISO-SNu to95" handl £185.00 (E
ISO-SWu%toMg':'ﬁpe' msoo E
150-GR up to 14.5" paper pl ag E
When ordering please specify RS2 or CENTRONICS in

v 0.5a. Dlmcm56x21x108

o a8

system. +5v 6a. +122.5a,-12 0 .5a.-

El
1.5a, +12v 0.5a,-12v 0.
GREENDALE 19ABoE 50 Watt switch mode oug)ul
RFI

Ultra Fast 240 cps NEWBURY DATA

NDR 8840 High PndPrlntors
Ong

1a,-12v1a, +15v 1a.D. 11x20x5.5
CONVER AC

swlchmod PSU. Outy
X 27 x 12.5 Cument ligt price €1
FARNELL G6/40A Compact 5v40amp switch mode

A purchase from a
ws&"& Su

spoed 240 c

ch-mcten on a s ny ag;hfgatuss lnt:iuclgrlI

ontal tabs, Self test, 9 needie head,

1553gaper 15 mlllonc ribbon cartridge life and
| interface. Soid In UPERBteaedoondlﬁon

any other audio visual use Only £99.00 (E)
[HIGH DEFINITION COLOUR |
BRAND NEW CENTRONIC 14" monitors in attractive moulded
hi res Ml!subushl042do(plch tube 669 x 507
andwidth. Full 90 day guarantee
2 for TTL BBC eic £159.00
HorlBMP etc fully CGA equiv £189.00 ; E
5-N2 RGB Interface for QL 85 columns.  £169.00 (€]
20 " & 22" AV Sgeclals
Superbly made UK mandacture PIL tube, all solid state colour Prices,
moniors, com| etewlthc , attrac-
tiveteak stylecase Idealfora tionshdudng
Shops, iscos, Clubs etc. Suppﬁed in EXCELLENT little used con- un!
ditionwlth ‘ guarantee.
Mon orE‘BSOO(F) 22' Monitor £|8500(F)
MONOCHROME _
MOTOROLA M1000-100 5’ CRT black & white ct chassis EU&SONmodeHi‘“Oodmm 35" wide paper roll feed, high
monlormeasuﬂngoriycmﬁ 6h 12w, 22d, ideal for orcom- Mmatrix (3 lines per 9000"3‘ printer mecha
Eam Accepts standard podevideoorlndlvidual polﬂdsﬂetevmwaﬂd« mmefs data |
&Vs es om12vDCatappn<O . Some units may directional head
tes(ed wlthaoda reen marks, btilsﬂl In very usable llon Fuly R
gua
mould desksmnd Sa spec as above model, but d
"{#""‘é’%"é’é’g ed, gm(c gsedasasliporﬁatbed printer. Ideal as label, card or
751-7 5" ultra compact black & white chassis monkor led fuly cased in attractive, small, esktopmetﬂ
operatlonDimomHh.Mwin Slmple Nchcuitdata and test
mduded to convert data and separate sync e video
Input. Ideal portable equlpment etc, S Ied

mooé‘i
KGM 324 9" Green eerLLmte fulty ch:
hi hnes ors ootwoslevideohpuLF

HI P2000
: ”ﬁfmﬁﬁﬁ"ﬁéﬁ?p
- (]

wheel.

thls | nt ategat!es
amaz er earance
"SER £1500 n The Ngu'aao features high

’ﬁ?ﬂm resding ol e oS i e

ntable
ntemd
Upt
with 90 da

nism for Inogrnpomtlm
etc. Unit foatures bi

S e el g o
o > O Ea99b €]

ned to be
et prnter. (om, Unit sampiy c

bidlmctbnaldalsywhed pm\’D)
y features in- ,
dalsy wheels,

m}’ mmwl &’gb day guarantee gku’o‘ﬁ%w gy mc:TglsEx

New £y140 00 (C
FARNELL G24 55 Compact 24v 5 amp switch mode MI{ encl

Special Offer ONLY
EXPERIMENTORS PSU || £16.95 ()

MadetomeNghestspectorBTthlsu ves several

protected DC outputs most suited to the Electronics Hobb!

+5v 2a +8&-12v 1a,-+24v 1a and +5v fully floating at
school labs etc. Quantity discount avalable.

Fully teﬂed with data  RFE = Removed From Equipment

The AMAZING TELEBOX
Conv:

QUSRS TEREV S8

new high quality, fuly cased 7 channel UHF PAL TV tuner s!

0 your TV aerial socket and video
turning same into a fabulous colour TV. Dont worry r monnor
doesn't have sound the TELEI BOX even has an Int

a speaker Us an auxial FhonesorHl
rgc Many ger features; LED tatus Ind
ered, BulttoBSsalemE%cs P/other usestorTV
c Supptied BRAND with full 1 year guarantee.

C)

ard

Brand

S'E'Q

ig
50" 6 Azrsxfog:omou & NATION(AEE

Most of the lemslnthisAdven
eitectronic components
at our

[** South London Shop **]|

Located at 215 Whitehorse Lane, London SE25. The shop Is
on the main 68 bus route and only a few
A23 and South Circular roads.

excelient condition
20" thk & White monitors by
All solid state, fully cased monit
e W, artp 3 spoak ""sw‘““m"‘”“good 5, used "éé"%-?b“r','" e
audio am) er
tested with 90 dgy gualaspea ,?'Fy

FLOPPY DRIVE SCOOP
Drives from Only £39.95
&'h:rASS!VE purchase of standard 5.25" disk drives enables us to

meproductatalltlmesu low es. Nlunlsun'ess
argﬂremov rom often B NE"V% ly
with a full 120 day gue

Monday to Sat:

gsus a whole range of other ]
can be seen or purchased

miles from the main
9 10 5.30, parking Is unlimited and browsers are most wel-

case. Malns
Caniage code ®)

TV SO%%D
TU NER

ONLY

£29.95

TELEBOX ST for_monitors wnh composne video input £29.95
LEBOX STL as ST- but fitted wit tag speaker £34.95
TELEBOX RGB tor use with analogue B monkors £59.95

Colour when used with cofour CRT. RGB version NOT suitable for IBM-CLONIE

type colour monitors . 1DATA sheet on request. PAL overscas versions CALL

stat
Ieﬂed and shi to
%’ﬂ. nd+ 12 volts DC, areofs(mdardslzeand

come. Shopcallersalsosavetheco&dcamage
interface connect:

TA°°8'0N B compelote 40 ek P douue sided MODEMS J

RECHARGEABLE
BATTERIES

COOLING FANS

Keep your hat pants COOL and RELIABLL with our
range of BRANID NEW muhns; funs.

9.95 (B
TANDON muou FH 80 track double sided 8: 49.95 B; Modems to sul al appﬂca 'geis
eigfudoublesld drives by Iaalsalesstaﬁ

PAN
%A Ab.E =30 Only g%},’ 00 (B) requre more Informatlon or assistance.
EIIS |

rack
TEAC FDSS-F mgtl‘aok doublesided Ha"H W E116.00 (B) SPECIAI J‘ﬁ
ixpe 2/12 microproces-

DISK DRIVE ACCESSORIES 2948 1
e cable £1.75, Ful BoU for'2 x 5,25" Dmsg:); MASTER svsmns
:1oso(A'§'°whassxs PSU for 2 x 87 driv £39. 1200 baud. This 1)

A300 12v

Qualhy 12 v 4
'or iy

12v 17 Ah Ultra
ind
ALCA

MODand

Wa interface cable and connector e £5.50, Dual £
oy i s°'°“"’°"°" ovod madenTomploys i holales
employ
8" DISK DRIVES u,es Pp'e,m, froe data comvg
SUGART 800/801 single sided refurbished 2175 00 (E|
SUGART 851 double sided refurbished
MIT'SUBISHI M2894-63 Double sided switchable EW £27&00 Ne pric nd
gAN awa! e al have a
SPEClAL OFFER Dual 8" drives with 2ml casg 8 Imyunit measu?gsyody
with integral PSU Y £499. oo F man{émegral features s‘gcnh
SYNC ASYNC
[ COMPUTER SYSTEMS | et spsgsc;‘:dof DATA*smm,a“ imegrl So%
TATUNG PC2000. Big brother of the famous EIN the Mains C. 22 Cost over
TPC2000 professional "3 s comprises: Quall res uppiled fully tested, EXCELLENT slightly
GREEN 12Prrnonitor Scuptu ey keyboard and pumn unn con- cond data and ful 120 day guaramee
BAds, zs%&ﬂwmfhﬁf‘dﬂkﬁ:ﬁmmﬁm L'M'TED Only £149 o
incude Dusl & 1B format d sum:gppon Ser mm QUANTITY y
CONCORD V22 1200 baud as new £330.
plled covaggﬁsmt?‘g}WWmﬁasrAn B k and accounts pace CONCORD Vas 1200.2400 BIS - £399.00

RIXON Ex BT Modem 27 V22 1200 £226.00
DATEL 4800 / RACAL MPS 4800 EX BT

%ﬂ&pﬂce&lﬁum [ Only £299(E) |

Nherenar\ceAl;‘ee. sealed longife LEAD ACI

Ah coll
CHNIC&.
unit contains 10 high

t cells, configured in a smart robust
ekl Cso s

195 RN RA T
ac m&wggamgs(a

ructable refl
D. Unh features 10 x individual
, XL1.5 cells in wooden crate. Supgﬁ
madeto deliver exceptionally high
& withstand

rach Y
stomgeln harged state Dirncm61x14x
led unused ed
Eiet £95.00
EX UlPMENT NICAD cells by
Removed nd bellevod

god but used lon,
®) Also D ua4Ahuor:s(B)

(R BRes KLY Raos

240 or 110
EGSO
1395 £9.95
9.95

RFE 2599

4" Fan Dim £9.95

As above - TESTED RFE Only £4.95 (C
10" round x 3.5" Rotron 10v £10.95 (B
DC FANS

Papst Miniature DC fans 62x62x25 mm
Order 812 6-12v or 814 24v £15.95
4'12vDC 12w 120x 120x38  £12.50
4'24vDC BwW 120 x 120 x 25 £14.50
BUHLER 12v DC 62 mm £12.95

100U's of other fans and blowers in stock CALL

A
connector. Dim 2
or SAL for more details

ISPECIAL INTEREST]

Please call for availability or further info.
RACAL- DAC real time, colour drafti

3EC VX?('“‘/ﬁb inc 2 Mb Ram DZ, and full

Brand New £8500

HP7580A 8 digital A1 drum er with
|EEE interface pon & As New £4750
£995

ed, all weather,
ble NICAD stack by

to

& test:

F 810 CHEETAH Telex machine

1.5 kw 115v 60 Hz er Source 8950
NVER 24vDCto 240v A
SR
MS tin Ieed roller thnlng
machine for

EQUINOX (M) S100_ sysers capable of urving other TURBO o T

Unk features heavy d Wﬂg

PSU, 12 slot 5100 backplane. & d i 8 douoie sded Glak rtves RODEM 203 75.1200 BAUD for use
Two Individual 280 cpu wih 192k of RAM_alow the use of MOD!

e o vith v 4 Ha22 seral nteriages. Many iher PRESTEL oo EXBT ful tesled.

foaluros include battery backed real time clock, all IC’s Socketad etc. TRANSDATA 307A
Units In good condition RS232

32 110
ition and tested oo %espatch no documentation With A s 16ﬂlongZSwD
gmopcé.lms £55.00 BEMSAgooFoc 25 way D socket. Brand New Only
controller £85.00 (B). IMS S&CPU&VOEGS above but 2 metres long

BT plug & cable for new type socket '::2.95

interface, Uttra hi

) ful
Dual

£

etc avalable

SAE for full list of other $100 boards and accessories.

End d line Roru hase

The NEC 02246 8" ao Mb disk drive fea%‘cres
full CPU contm! and hdustog

access times leave the
ing. Suppl

rive, plug in 135 Mb %nly o
subs!

Rk s with PSU die. e 1401

Inteﬂacecardstor uptoddlmonlBM

enables this brand new

or PCB manufaciul
CALLAN DATA SVSTEMS mUtl user IN%L
all time super| e with software

based UNIX system complete
Mb wi yﬁester disk drive. :27
KERR RAzoo Audlo real time

?EKT*ON‘X Mﬂ/R PAL TV test !
standard. cqgoo
TEKTH“?MX R140 NTSC TV test sg

standi
HP 3271A Correlator system
LESSEY ble Microwave speech / data
Brand new at £395.00 link . 70 mie rangeThe pair £275.00
19" hack cablnets 100’s In stock from £15.00

and 40
standard SMD WAYNE K

ta transfer and
e cood i 51506
BRAND NEw wnh

2149900

] b

H 1 LONDON SHOP
-ELECTRONIC 5- T

215 Whltermfse'L Lane.

MAIL ORDER & OFFICES!
Open Mon-Fri 9.30-5.30
32 Biggin Way,

DISTEL © The ORIGINAL
FREE of charge dial up data base
1000's of items + info ON LINE NOW!!
300baud 01 679 1888, 1200/75 01 679
6183. 1200 FDX 01 679 8769

charges (A) £1.50, (8 g:';ds?c
eesgvvenonarotun‘n)mm : )

ALL ENQUIRIES
01679 4414
FAX 016791927
TELEX 834502




