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(FOR THE BEST IN AMATEUR RADIO ■ SAVE MONEY AND CALL US NOW FOR OUR UNBEATABLE EXCLUSIVE PACKAGE DEALS 
ICOMIC-761 ICOMIC-751A ICOM IC-735 ICOM IC-725 ICOM R7000 

m 
100W. 1.8-30MH2 Ham band TX, GCRX, 32 100W. 1.8-30MH2 Ham band TX. GCRX, 32 lOOW.l.WOMHzHanbaidTX.GCRX.anide^ RIG OF THE MONTH! 10CW, 1.8-30MHz 
mems. Internai ATU 4 PSU, DFM mixer, moms, SSS/CW/AM/FW/RlTr', 12v oporation. contesl or mobie rig, 12v operation. 12 mems, Ham band TX, GCRX, SSB/CW, AM/FM op- 
105db dynamic range 
iC-761 

ICOM IC-R71E 

00 
40 wpm QSK keyer 
IC-751A  

ICOM IC-3210E 

Akissacw/FM 
IC-735  cmw 

ICOM IC-32E 

0.1-SOMHz RX, 32 moms, keypad entry, SSB' 
AM/RTTYOW (FM option). DFM system, a 
dassic receiver 
1C-R71E  

FRG-6B00 

Dual band mobile, 144-146MHz and 430- 
440MHz. 20 double memories, 25/5W on both 
bands, duplex capabiity 
1C-3210E  £450^6 

FT-757GX 

Dual band HT, 144-146MHz and 430-44OMHz. 
20 mems, 5W on 2 and 70, duplex capacity, 
keypad en fry 
IC-32E £mee 

FT-736R 

lion. DDS system 
IC-725  £75^06 

YAESU FT-23R/n"-73R 
Yaesu's dassic 
compact KT's, 144- 
146MHz or 430- 
440MHz, 10 mems. 
5W on 2/70, 0.25uV 
fa 12db SINAD, 
many options 
FT-23RyfT73R from £209^0 

FT-747GX 

Gawal coverage reca'ver, 0.15-30MHZ all HF/VHF/UHF al mode 10OW banscwtK, 0.1- VHFAJHF al-mode Iraisceivef. M4-146MHz 
mode. 118-174MH2 opta. 12 mems, CAT SOMHz ham bard TX. GCRX, 50/144/432 MHz aid 430440MHz (50MHz aid 1.2GHzoplons), 
system, keypad efiliy,0.4uVsersilivily oplion, built in ATU, digital SWR S powa mela 115 mans. 60 watts, TV opSoo 
FRS-SSOO eS40«S FT-767GX  £1800.00 FT-736R   £1380.00 

TEN-TEC PARAGON NAVICO AMR1000/S 

Al mode 10OW ham band TX, GCRX dual VHF 25W mobie, 144-146 MHz. 12.SV25 KHz 
VFO.RIT/XIT.62mems. alpha display. QSK, steps, IARU channels, R0-R7, S8-S23. auto 
five IF fillas, PBT, speech proc. RF conttd repeater shift/tone burst, digibl S-meta 
TEN-TEC PARAGON  £1000.00 NAVICO AMRIOOOS from  £247,36 

CHALLENGER BJ200 
AM/FM scanning re- 
ceiver. 26-520 MHz (Mlh 
gaps) includes crvil and 
most miltary bands, 16 
mems, with free 
RAYCOW air boid an- 
tenna 
CHALLENGER BJ200   £409^0 

aaBEomaaa 
CUSHCRAFT 
A3 3 de. beam, 10/15/20, 8dB  £262.99 
10-3CD 3 ele. beam, 10 m  £115.04 
R4 vertical, 10/15^0, 3dB  £219.00 
AV3 verlcal 10/15/20  £S6r02 
Ranger ARX-29.2m. 5.5 dBd   £42.95 
Ranger ARX-450B. 70cm. 55dBd .. £42.73 
215WB 144MHz beam. 15db  £85.26 

BUHERNUT 
HF6V THE5-band HF verlical   £159.00 
TBR-160 1 60m adapter fa HF6V.... £53.99 
STR-II radial kit fa HF-6V  £33.49 
SO-3000 scanner 30-512 MHz  £63.99 
HF2V verlical 40/80  £142.00 
RAYCOM 
BB145S broadband magmount.... £14.95 
RCHL21J 2/70 boot mount, 2.5dB .. £19.95 
ROYAL 1300 discone   £59.50 
G5RV full size HF dipde  £16.95 
G5RV half size HF dipde   £14.95 
G8KW dipole  £24.50 
TCIDSB dpole, HF with guys, etc.. £69.95 
TCLDDB dipole, HF with guys, etc.. £99.95 
R30LW 30m long wire  £9.95 
BTDK trap dipde kit   £19.95 
OSCAR 
70N2DX cofinear, dual band  £37.75 
70N2M dual band coinear  £24.95 
WX1 basecolinear  £49.95 
2NE fold over 5/8  £13.25 
SUNDRIES 
Yaesu G400RC rotafcr   £199.95 
2-way ant. switch 0-500MHz 'N ... £26.99 
2-way ant. switch 0-500MHz '239'. £19.49 
Wide range d MFJ, Sandpiper. MET. Tonna 
and accessories in stock. Cal fa debis nowl 

HANDHELDS 
YAESU 
FT-21tRH2m/45W  £300.00 
FT-212RH 2m/45W  E34fteS 
FT-7IIRH70cni/35W   £34ft«8 
FT-712RH 70cm/35W   £37609 
FT-2311R23 CTn/10W   £47Si«9 
FT-4700RH duel bend S0/40W  £67699 

ICOM 
IC-28E2m/25W  E36&99 
IC-22SE 2m/25W  £S6fc99 
IC-22flH 2m/45W  £308.00 
IC-46E 70cni/25W  £30949 
IC-448E 70cml25W   £48949 
IC-1200£23cm/10W  £44949 
IC-900 multi-band trvr   £40949 
IC-UX19 l&n band uriflOW   £24949 
IC-UXS9 6m band unil/lOW  £34949 
IC-UX29 2mbandunKSW  £39949 
IC-UX29H 2m band uniV45W  £36949 
IC-UX49 70cm band uniKSW   £36949 
IC-UX129 23cm band uniVlOW   £99949 
IC-32l0E2m/70cm/25W   £49949 
IC-3200E 2m/70cm/25W SPECIAL .. £306.00 

NAVICO 
AMR1000 2mC5W  £247.25 
AMR1000 S 2m/25W  £299.00 

ICOM 
IC-MICR0 2 2m/lW  £34040 
ICOrr 2m/2.5W £37949 
IC-2GE2m/7W £36640 
IC-A20 alfband txvrbeacon £40949 
IC-A2 alrband Ixvt £48649 
IC-04E 70cm/2.5W  £34049 
IC-4GE 70cmi6W  £39940 
IC-32E 70cm/2m/  £39949 

YAESU 
FT-23R 2mW £39040 
FT-73R 70cm«W £38940 
FT 727 an 70cm 5W £48649 
FT-411 an/5Wikeypad  £36949 
FT-811 TOcmSW/Veypad £39949 
FT-470 70cm/an/5W/keypad £470.00 

CTE 
CTE-1600 2m/2.5w plus free mag E149.X. 

STANDARD 
C5COE 2m/70cm £460^0 
We ahrayt have « good •Section of uaed 
hendheldf and mobile* in stock. I now for 
latest Hit of secondhand rigs and pick up a 
bargain. 

ANTENNA ACCESSORIES 
CAPCO SPC-3000   £225.00 
MFJ 9628 1.5Kw ctoss needle  £241.95 
MFJ 949C 300W cross needle   £157.75 
MFJ 941D 300W  £105.13 
MFJ 901B 200W   £$3.07 
MFJ 16010 random wire Liner   £42.02 
MFJ 931 arfSdal ground   £79.53 
FRT 7700 Yaesu Lner  £60^6 
CC701 TNC RFI filter 3-pack £4.50 
R300XL rotator   £39.95 

RACKETEERS CORNER 
AEA PK-38TNC   £109.95 
AEA PK-232 7-mode TNC £279.95 
MFJ-1278 7-mode TNC   £218.84 
PC-PAKRATT fcx PC/PK-232   £19.95 
PK-FAX la PC/PK-232  £19,95 
PK-232/68C  £26.95 
COMM-PAKRATT fa CBM64   £59.95 
COM-FAX fa CBM64  £59.95 
MFJ1284 fa PC £22.95 
MFJ 1282 for CBM64  £22.95 

25-1000MHz +1.025-2GH2. keypad onty 99 
mems, AMrfM/SSB, comprebensivs scan- 
ning system 
IC-R7000   

YAESU FT-TZTR 

V IXial band HT, 144- 
- USMHz and 430- 

440MHz. 10 mems, 
5W on 2/70. cross 
band capability, CAT 1/ 
F, PSS power system 

FT-727 £436^0 

FRG-9600 

HF all mode lOCW kanscerver, 0,1-3OMHz, 
RAYCOM starter pack with our MKII RXimpr ele- 
ment mod. free 20A PSU. UNBEATABLE! 
FT-747GX from  £060^0 
\ » CTE 1600 

..aSll, VHFH 
llifc 2E), 

2.5W 
chargi 
with I 

' mount ' .1 L- 

VHFHT.IsameaslC- 
2£), 144-148 MHz, 
2.5W RF. nicad 
charger, complete 
with free 2m mag- 
mount antenna, whJe 
stocks last 

CTE 1600... 

ViUHF al mode RX. cal fa info cn our exclu- 
sive mods, MK2 60-950MHz. MKS 100KHz- 
950MHz inc. free ROYAL dtecaie and PSU 
FRG-9$00 from £40000 

AEA PK-232 

Mulb-mode HF/VHF TNC. CW. RTTY, ASCII, 
AMTOR. Packet, FAX. Navtex, great software 
fa PCiCBM/BBC, come and try it nexv 
PK-232 £27006 

SCANNER SELECTION 
At RAYCOM we are particularly 
proud of our scanner expertise and 
this has resutted in being able to otter 
a fine selection of scanners, some 
exclusive to RAYCOM. Don't take 
our word tor it, come on in and see lor 
yourself. We stock handhelds, base 
scanners and extended coverage 
mobiles including the unique RZ-1 
mobile scanner. Check out our 
stocks of Bearcat 200XLT's, you 
might be in luck and get one at the 
best price around, only £199.99 
complete with nicad and charger. 
Don't delay, we can't repeat this of- 
fer! By the way, don't forget to ask for 
your free Where to Listen' guide 
when you pick up your scanner! 73. 

Bearcat 200XLT £249.99 
Bearcat KXIXLT  £179.99 
Bearcat 10OXL  £169.99 
Beacal 70XLT  £159.99 
Bearcat 50XL  £95.00 
Challenger BJ-200  £189.00 
Sony A1R-7 £229.95 
Sony PRO-SO  £299.96 
Sony SW1S short wave kit  £245.00 
Sony 2001D HP/Air Band  £295.00 
Sony ICF-7600  £49946 
MARCH 0.15-950MHZ £375.00 
AORAR2002  £469.00 

YAESU 
FRG9600 Standad £529.00 
FRG9600 Mk2 60-950MHZ  £545.00 
FRG9600 Mk5 0.1 -950MHz £699.00 
* all the FRG9600packsindude afreeROYAL 
1300 cfiscone worth £50.95 and a free mains 
PSU. 
ICOM ICR-7000E 25-1300MHz .. £925.00 
' inckiding free ROYAL 1300 discone! 

Bearcat BC200xlt 
THE BEST HANDHELD VHF/UHF SCANNER 

COVERS 29 TO 956 MHz (with some gaps). Covers all pepdar 
VHF/UHF/PMR Amateur/Air Band/Marine/Celulaf and many oher 
rteresting frequencies. Features include: 
' 200 mem ay channels * heicaj antenna * nicad pack and charger 
' green backSght for keyboard/disflay' super fast scan/search ' 

only £199.99 (save £50) 
plus £10.00 post/packing/insurance 

RAYCOM COMMUNICATIONS SYSTEMS LIMITED, INTERNATIONAL HOUSE, 963 WOLVERHAMPTON RD, OLDBURY, WEST MIDLANDS B694RJ. TEL021-SM-6767, Fai 021-544-7124. Tele* 336483IDENTI a 

COMMUNICATIONS SYSTEMS LI MIT EC 

| M5 Jcmclhon 2 

RAYCOM gives you m«e BUYING POWER 
Al L MAJOR CREDIT CARDS ACCEPTED. BC, 
ACCESS. DINERS. INSTANT CREDIT UP TO 
£1000 (SUBJECT TO STATUS) WITH 
RAYCOM CREDIT CARD (APR 29.5%). FREE 
CREDIT ON CERTAIN ITEMS AT MRP CALL 
NOW FOR MORE DETAILS, 

ORDERING INFORMATION 
WE STOCK ICOM. YAESU BEARCAT MFJ. 
BU^ERNJT, CUoHCRAF- ATA. TONNA OPENING HOURS 9-5.30 MON TO SAT, 
NAVICO. EN-TEU AND WELZ AMONG LATE NIGHT FRIDAY T|L 7 PM. 73 DE RAY 
MANY OTHERS. CALL FOR FULL LIST. G4KZH ANU JIM G8ZMP 

mmsEasm PHONE BEFORE 4PM FOR NEXT DAY DE- 
LIVERY. MAIL ORDER PLEASE INCLUDE 
£10.00 P/P. PLEASE ALLOW TIME FOR 
PERSONAL CHEQUES TO CLEAR. MANY 
OTHER ITEMS IN STOCK. PLEASE CALL 
FOR MORE INFO AND FOR EXTRA SPE- 
CIAL DEALS! 
INFOUNE 0836-282228 S-9pm (ei. SUN) 
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PHONE 
0474560521 

FAX 
0474333762 

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

SPRINGHEAD RD, GRAVESEND, KENT DA11 8HD 

TELEX 
9663 

TOS—PM 

AC 125 0.30| AU106 6,95 
AC 126 0.45 iAY102 2.95 
AC 127 0.20 BC107A 0.11 
AC 128 0.28 BC107B 0.11 
AC128K 032 BC108 0.10 
AC141 0.28 BC108B 0.12 
AC141K 0.34 BC109 0.10 
,AC142K 0.45 BC109B 0.12 
AC176 0.22 BC114A 0.09 

;AC176K 0.31 sens 035 
AC187 035 bcii6a 030 

:AC187K 038 BC117 0.19 
;AC188 035 BC119 034 
iAC188K 0.37 8C125 035 
■ACYl? 1.15 BC140 0.31 
AD142 230 BC141 035 
AD149 130 BC142 031 
iADUl 030 BC143 034 
A0162 030 BC147B 0.12 
AF106 030 BC148A 0.09 
AF114 230 BC149 0.09 
AFUS 1.95 BC153 030 
AF116 230 BC157 0.12 
AF117 230 BC159 0.09 
AF118 330 BC161 035 
AF121 0.60 BC170B 0.15 
AF124 0.65 BC171 0.09 
AF125 0.65 BC172B 0.10 
AF126 0.45 BC173B 0.10 
AF127 0.65 BC174 0.09 
iAF139 0.40 8C177 0.15 
AF150 0.60 BC178 0.15 
AF178 1.95 6C182 0.10 
AF239 0.42 BC182LB 0.10 
ASY27 0.85 BC183 0.10 
ASY77 130 8C183L 0.09 

Semiconductors 
BC184LB 0.09 BD115 030 BD518 0.75 BF259 038 BFY50 032 BUV41 230 R2008B 1.45 TIP125 035 2SA715 035 
BC204 035 BD124P 039 BD520 0.65 BF271 038 BFY51 032 IGETlll 230 1 R2009 230 TI0142 1.75 2SC495 0.80 
8C207B 035 BD131 0.42 BD534 0.45 8F271 036 BFY90 0.77 'GEX542 930 R2010B 1.45 TIP146 2.75 2SC496 030 
BC208B 030 B013? 0.42 BD535 0.45 8F273 0.18 BIY48 1.75 MJ3000 1.98 R2322 038 TIP161 2.95 2SC784 0.75 
BC212 0.09 BD133 030 BD575 0.95 BF335 035 8R100 0.45 MJE340 0.40 R323 0.66 TIP2955 0.80 2SC785 0.75 
BC212L 0.09 80135 0.30 BD587 0.95 BF336 034 8R101 0.49 MJE350 0.75 R2540 2.48 TIP3055 035 2SC789 035 
BC213 0.09 80136 0.30 BD588 0.95 BF337 039 BR103 035 MJE520 0.48 RCA16029 0.85 TIS91 0.20 2SC931D 0.95 
BC213L 0.09 BD137 032 BD698 1.50 BF338 032 BR303 0.95 MJE2955 0.95 RCA16039 0.85 TV106 130 2SC937 1.95 
BC214 0.09 BD138 030 BD701 135 BF355 037 BRC4443 1.15 MPSA13 039 RCA16181 0.85 TV 106/2 130 2SC1034 430 
BC214C 0.09 BD139 032 BD702 135 BF362 038 BRY39 0.45 MPSA92 030 RCA16334 0.90 ZRF0112 1630 2SC1096 0.80 
BC214L 0.09 BD140 0.30 BD707 0.90 BF363 0.65 BSW64 0.95 MRF237 4.95 RCA16335 0.85 2N1100 630 2SC1106 230 
BC237B 0.15 BD144 1.10 BDX32 130 BF371 035 BSX60 135 MRf450A 15.95 RCA16572 0.85 2N1308 1.35 2SC1124 0.95 
BC238 0.15 BD150C 039 BDX53B 1.65 8F394 0.19 BT100A/02 0.85 MRF453 1730 S2060D 0.95 2N17]1 0.30 2SC1162 0.95 
BC239 0.15 BD159 035 BFllS 035 BF422 0.32 BT106 1.49 MRF454 26,50 SKE5F 1.45 2N2219 038 2SC1172Y 230 
BC251A 0.15 BD160 130 BF1I9 0.65 BF423 035 BT116 1.20 MRF455 1730 T6021V 0.45 2N2626 035 2501173 1.15 
BC252A 0.15 BD166 030 BF127 039 8F457 0.32 BTl 19 3.15 MRF475 2.95 T6027V 0.45 2N2905 0.40 2SC1306 1.75 
BC258 035 BD179 0.72 BF154 030 BF458 0.36 BT120 1.65 MRF477 14.95 T6029V 0.45 2N3053 0.40 2SC1364 030 
BC258A 0.39 BD182 0.70 BF158 032 BF467 0.68 BUI 05 1.95 MRF479 5.50 T6036V 035 2N3054 039 2SC1413A 230 
BC284 0.30 BD201 0.50 8F160 037 BF493 0.35 NU108 1.69 0C16W 230 T9002V 035 2N3055 032 2SC1449 030 
BC300 0.30 BD202 030 BF173 032 Bf4995 033 BUI 24 135 OC23 930 T90nv 0.75 2N3702 0.12 2SC1628 0.75 
BC301 030 BD203 030 BF177 038 8f4997 035 BUI 25 135 OC25 130 T9015V 2.15 2N3703 0.12 2SC1678 130 
BC303 036 8D204 0.70 BF178 036 BFR39 033 BUI 26 1.60 OC26 130 T9034V 2.15 2N3704 0.12 2SC1945 3.75 
BC307B 0.09 BD222 0.46 8F179 0.34 BFR40 033 BU204 135 OC28 530 T9038V 3.95 2N3705 030 25C1953 0.95 
BC327 0.10 80223 039 BF180 0.29 BFR81 035 8U205 130 OC29 430 THY 15/80 235 2N3706 0.12 2SC1957 0.80 
BC328 0.10 BD225 0.48 BF181 0.29 BFR88 030 BU208 0.95 OC32 530 THY 15/85 2.25 2N3708 0.12 2SC1969 2.95 
BC337 0.10 BD232 035 BF182 0.29 BFR90 130 BU208A 1.15 OC42 130 T1P29 0.40 2N3733 9.50 2SC1985 130 
BC338 0.09 BD233 035 BF183 0.29 BFR91 1.75 BU208D 1.35 OC44 135 TIP29C 0.42 2N3773 2.75 2SC2028 1.15 
BC347A 0.13 BD236 0.49 BF184 035 BFT42 035 BU326 1.20 OC45 1.00 TIP30C 0.43 2N3792 1.35 2SC2029 1.95 
8C461 035 B0237 0.40 BF185 0.28 BFT43 0.35 BU326S 130 OC70 1.00 TIP31C 035 2N4280 330 2SC2078 1.45 
8C478 0.20 B0242 0.65 BF195 0.11 8FW10 035 1 BU407 134 OC71 0.75 TIP32C 0.42 2N4427 1.95 2SC2091 035 
BC527 030 80246 0.75 BF197 0.11 BFW11 0.75 BU408 130 OC72 230 TIP33C 0.95 2N4444 1.15 2SC2098 2.95 
BC547 0.10 BD376 032 BF198 0.16 BFW16A 1.15 BU426A 0.75 OC75 130 T1P34B 0.95 2N5294 0.42 2SC2166 1.95 
BC548 0.10 BD379 0.45 BF199 0.14 BFW61 0.60 BU500 2.25 0C81 1.00 TIP41A 0.45 2N5296 0.48 2SC2314 0.80 
BC549A 0.10 BD410 0.65 .BF200 0.40 BFW92 0.85 BU508A 1.95 OC84 1.50 TIP41C 0.45 2N5298 0.60 2SC2371 0.36 
BC550 0.14 BD434 0.65 1 BF240 030 BFX29 0.30 BU526 1.90 OC139 1230 TIP42C 0.47 2N5485 0.45 2SC931D 0.95 
BC557 038 B0436 0.60 j 18F241 0.15 BFX84 036 BU807 235 OC171 430 T1P47 0.65 : 2N5496 0.95 2SK19 035 
BC558 0.10 BD437 0.60 1 BF245 030 BFX85 032 BUY20 2.15 OC200 430 TiP48 0.65 1 ■2N5641 16.50 2SK33 035 
BC639/10 0.30 1 80438 0.75 BF256LC 035 BFX86 035 1 OC201 530 TiP50 0.65 i 2N5643 1630 3SK88 0.95 
BCY33A 1930 1 BD510 0.95 1 BF257 038 BFY18 1.35 1 OC205 • 10.00 T1P120 0.60 i 2SA329 0.95 

rated Circuits 
MB3756 230 SAS590 2,75 

imec tm 
MC1307P 
MC1310P 

1.00 
1.95 

SL901B 
S1917B 

7.95 
6.65 

MCI 327 1.70 SL1310 1.80 
AN103 230 AN7145M 3.95 LA4102 130 MC1327Q 0.95 SL1327 1.10 
AN 124 230 AN7150 2.95 LA4140 2.95 MC1351P 1.75 SL1327Q 1.10 
AN214 230 AN7151 2,50 LA4031P 1.95 MC1352P 1.00 SN7414 130 
AN2140 2.50 BA521 1.50 LA4400 330 MCI 357 235 SN7421 0.85 
AN236 1.95 CA1352E 1.75 LA4420 3.50 MCI 358 138 SN76110N 0.89 
AN239 230 CA3086 0.46 LA4422 130 MCI496 1.75 SN76115N 135 
AN240P 2.80 CA3123E 1.95 LA4430 230 MCI 723 0.50 SN76131N 1.30 
AN247 230 CA313EM 230 LA4461 3.95 MC3357 2.75 SN76226DN 2.95 
AN260 2-95 CA3140S 230 LC7120 3.25 MC340U 230 SN76227N 1.05 
AN262 1.95 CA3140T 1.15 LC7130 3.50 MC14106P 2.95 SN76228N 2.95 
AN264 230 ETT6016 230 LC7131 530 MC14518CP 730 SN76533N 1.65 
AN271 330 HA1137W 1.95 LC7137 530 ML2318 1.75 SN76650N 1.15 
AN301 2,95 HA1156W 130 LM323K 4.95 ML232B 2.50 SN76660N 0.90 
AN303 330 HA1306 130 LM324N 0.45 ML239 2.95 STK011 7.95 
AN313 2.95 HA1322 1.95 LM380N 1.50 MSM5807 8.75 STK014 7.95 
AN315 2,95 HA1339A 2.95 LM380N8 2.95 SAA500A 330 STK015 5.95 
AN316 3.95 HA1366W 2.75 LM383T 2.95 SAA1025 735 STK018 7.95 
AN331 3.95 HA1406 1.95 LM390N 330 SAA1251 4.95 STK025 11.95 
AN342 2.95 HA1551 2.95 LM1011 3.15 SAA5010 5.35 STK032 7.95 
AN362L 230 LA1201 0.95 M5155L 2.95 SAA5020 5.75 STK078 11.95 
AN612 2.15 LA 1230 1.95 M51513L 2.30 SAB3210 3.50 STK085 8.95 
AN6362 3.95 LA3201 0.95 M51521L 1.50 SAS560S 1.75 STK415 7.95 
AN7140 330 LA4101 0.95 MB3705 1.50 SAS570S 1.75 STK435 7.95 
AN7145 330 MB3712 2.00 SAS580 2.85 

7.95 
7.95 

11.50 
STK437 
STK439 
STK461 
STK463 11.50 
STK0015 7.95 STK0029 7.95 
STK0039 7.95 
TA7061AP 130 

2.65 
330 

TA7072 
TA7073 
TA7108P 1.50 TA7120P 1.65 TA7129P 230 
TA7130P 130 
TA7137P 1.00 
TA7146P 130 TA7176AP 2.95 
TA7193P 3.95 
TA7203 2.95 
TA7204P 2.15 
TA7205AP 1.15 
TA7208 1.95 TA7222AP 1.80 
TA7227P 4.25 
TA7228P 1.95 
TA7310P 1.80 
TA7314P 2.95 
TA7321P 2.25 

TA7609P 3.95 
TA7611AP 2.95 
TA7629 2.50 
fAA3I0A 330 
TAA320A 3.50 TAA350A 1.95 TAA550B 0.95 
TAA570 1.95 
TAA621 3.95 
TAA630S 2.95 
TAA661B 1.95 TAA700 1.70 
TAA930 3.95 
TBAI20AS/B/C 1.00 
SA/SB/T/U 
TBA395 1.50 
TBA396 0.75 
TBA440N 235 
TBA480Q 1.95 
TBA510 2.50 
TBA510Q 2.50 
TBA520 1.10 TBA520Q 1.10: 
TBA530 1.10 
TBA530Q 1.10 
TBA540 1.25 
TBA540Q 1.35 

TBA550Q 1.95 
T8A560C 1.45 
T8A560Q 1.45 
TBA570 1.00 
TBA651R 230 
TBA673 1.95 
T8A750 1.95 
TBA750Q 2.65 
T BABOO 0.89 
T BAB 1 OAS 1.65 
TBA810P 1.65 TBA820M 0.75 
TBA820Q 1.45 TBA890 230 
TBA920 1.65 TBA950/2X 130 
TBA990 1.49 
TBA990Q 1.49 
TCA270 230 
TCA270SQ 230 
TCA650 2.50 
TCA760 TCA800 2.50 6.95 
TCA830S 1.95 
TCA900 
TCA940 
TDA440 

230 
135 
2.20 

TDA1001 2.95 
IDA 1003A 3.95 
TDA1006A 230 
TDA1010 2.15 
TDA1005 2.25 
TDA1035 2.50 TDA1037 1.95 
IDA 1044 2.15 
IDA 1170 1.95 
TDA1180 2.15 
T0A1270Q 3.95 TDA1327 1.70 
TDA2002 0.95 
TDA2003 1.95 
TDA2010 1.95 
TDA2020 2.95 
TDA2030 2.80 
TDA2140 3.95 
TDA2150 2.50 
TDA2151 1,95 
T0A2160 230 
T0A2524 1.95 
TDA2530 1.95 
TDA2532 1.95 
TDA2540 1.95 
TDA2541 2.15 
TDA2560 1.15 
TDA2576 4 30 

'TDA2581 2.95 
TDA2582 2,95 
TDA2593 2.95 
TDA2600 630 
TDA2610 230 TDA2611A 1.95 
TOA2640 330 
TDA2655 4.50 
TDA2680A 2.75 
T0A2690 2.45 
T0A3310 2.95 T0A3510 3.50 
T0A3560 3.95 
TDA4050 2.95 
TDA4600 2-50 
T0A9503 3.15 
TEA 1009 135 
UK41C 3.50 UPC566H 2.95 
UPC575C2 130 
UPCIOOIH 1.95 
UK1020H 2.95 
UPC1024H 130 
UPC1025H 1.95 
UPC1028H 1.95 
UPC1032H 0.95 
UPC1158H 0.75 
UK1167C2 1.95 

UPC1181H 135 
UPC1182H 130 
UPC1185H 3.95 
U PCI 191V 130 
UPC1350C 2.95 
UPC1353C 2.45 

1 UPC 1360 2.95 
UPC1365C 3.95 UK2002H 1.95 UP021141C 2.50 555 035 556 723 741 747 748 7808 
7805 
7812 
7815 

0.60 030 035 030 035 030 
030 
030 
030 

VIDEO SPARES & HEADS 
Please phone with your 

recorder model no. for our quotation 
3HSSV for Ferguson/JVC 2730 
3HSSUIN for National 
Panasonic/Philips 2930 
3HSS3N for National Panasonic 
NV777/330 39.50 
3HSSN/4HSS for National 
Panasonic 29.50 
3HSSH for Hitachi 35.00 
3HSSU3N for National 
Panasonic 35.00 
3HSSP for Sharp 35.00 
3HSS6NA for National 
Panasonic Industrial 75.00 
3HSSU2N for National 
Panasonic 3930 3HSSSF for Fisher/Fidelity 35.00 
3H5SR for Amstrad/Saisho/ 
Triumph 35.00 
PS3BS for Sony SIC5.6.7. etc 35.00 
PS3BT for Toshiba 3930 
PS4B2S for Sony SLC20/30 etc 

3930 
PS5B3S for Sony SLC8/C9 etc 

4930 
Philips V2000 VIDEO BELT KITS 
Amsfrad 7000/Soisho/ 
Triumph 
Ferguson 3V16 Ferguson 3V22/JVC 
HR3360/3660 
Ferguson 3V23/JVC 
HR7700 Ferguson 3V29/JVC 
HR7200 
Ferguson 3V31/JVC HR7650 JVC HR3330/3600 
Hitachi VT11/33 

Hitachi VT5000 Hitachi VT8000 
National Panasonic 
NV300/333/340 
National Panasonic 
NV2000B 
National Panasonic 
NV777 
National Panasonic 
NV3000B 
National Panasonic 
NV7000 
Notional Panasonic 
NV8600/8610/8620 
Sanyo VTC5000 
Sanyo VTC5300 
Sanyo VTC5500 
Sanyo VTC9300 
Sanyo VTC9300P Sharp 6300 Sharp 7300 
Sharp 8300 
Sharp 9300 
Sony C6 
Sony C7 
Sony T9 
Sony SL3000B 
Sony SL8000/8080 
Toshiba 7540 
Toshiba 9600 

2.95 1.25 

3.75 
2.75 
3.75 
130 
1.75 
2.75 
3.75 3.90 
330 330 
330 
330 
2.75 
330 2.95 
3.75 
430 330 
130 

E H T MULTIPLIERS 2.75 UNIVERSAL TRIPLER 5.45 
DECCA 30 635 130 OECCA 80 6.95 2.75 DECCA 100 6.95 
DECCA 120 6.95 2.95 DECCA 1730 635 
GEC 2040 5.45 130 GECZllO 6.95 
ITT CVC1-9 635 2.75 ITT CVC20/25/30 635 
in CVC45 6.95 2.75 PHILIPS G8 (550) 6.95 2.75 PHILIPS G9 6.00 2.75 PYE 697 630 

PYE 713 4 LEAD 830 
PYE 713 5 LEAD 8.50 
PYE 731/25 8.50 
RANK A774 635 
RANK A823 6.95 
RANK T20A 6.95 
SIEMENS TVK76/1 6.95 
SIEMENS EUROPA 730 
THORN 1500 5.45 
THORN 1600 5.45 
THORN 3500 7.95 
THORN 8000 6.95 
THORN 8500 7.15 
THORN 9000 8.50 
THORN 9600 830 
TV11 STICK 0.90 
TV13 STICK 135 
TV18 STICK 1.10 
TV20 STICK 1.40 

FUSES SPECIAL 0FFEER 
100 PER TYPE 

2MM Q/QB @ 0.06 each £430 
100MA 200MA 250MA 500MA 
I Amp 1.25Amp l.SAmp 
1.6Amp 
2Amp 2.5Amp 3.15Amp 4Amp 
20MM A/S@0.15each £11.50 
100MA 150MA 160MA 250MA 
5O0MA 800MA 1.25Amp 
2Amp 3.15Amp 5Amp 
1.25 inch Q/B @ 0.06 each 

£4.00 
250MA 500MA 750MA 1 Amp 
1.5Amp 2Amp 3Amp 7Amp 
lOAmp 
] .25 inch A/S @ 0.15 each 

£10.00 SO MA 60MA 100MA 150MA 250MA 500MA 750MA l.SAmp 
3Amp 4Amp 5Amp 

We have recently introduced a special in-house selection facility 
and can offer the following service for audio, hi-fi etc. 
Special Selection of pre-omp valves for low microphony 
etc £1.00 per valve 
Supply and fitting of pre-amp damping 
rings £1.00 per ring 
Special selection and matching of power 
valves £1.00 per valve 

Valve Hardware List 
B9A SKIRTED PC B 1.25 890 CERAMIC PCB 0.95 
B9D CERAMIC CHASSIS 0.95 
89G CERAMIC CHASSIS 230 
B108 CHASSIS 0.50 
8138 CHASSIS 030 
B14A CRT {3BPI) 1.95 
OCATAL VINTAGE 

CHASSIS 0.35 OCTAL CHASSIS 0.65 OCTAL PCB 0.95 
GIANT 7 PIN (813) SOCKET 830 
JUMBO 4 PIN 13.95 GIANT 4 PIN (4212H) 25.00 
NUVISTOR 430 
SK406 930 
SK410 35.00 
SK430S 25.00 
5K610A 35.00 
CHIMNEY (SK410(S) SK610A) 330 
UX4 CHASSIS 1.95 
UX5 CHASSIS 1.95 UX7 CHASSIS 2.95 
X9V CHASSIS 030 
11PGF CHASSIS 030 

SOCKETS 
ACORN 4.95 A12 1.75 
B4 CHASSIS 230 
B5 CHASSIS 2.50 
B5 FLOATING 230 B 7 CHASSIS 1.75 B7A CHASSIS 830 B7GPCB 0.65 B7G PCB CERAMIC 0.95 87G CHASSIS 0.65 B7G CHASSIS 

SHOCKPROOF 0.65 B7G SKIRTED CHASSIS 0.65 B7G SKIRTED PCB 0.95 B7G SKIRTED PTFE 
CHASSIS 0.95 B8A CHASSIS 0.85 B8G CHASSIS 0.85 B8H CRT 0.45 B9A PCB 0.45 B9A OCB THIN 0.95 B9A CHASSIS 0.95 B9A CHASSIS SHOCKPROOF 030 B9A SKIRTED CHASSIS 1.25 B9A SKIRTED CHASSIS 
CERAMIC PINCH 0.65 

PLUGS 
OCTAL 
B7G 
B9A 
CANS 
B7G 89A 

0.85 
0.35 
0.65 

0.35 
0.65 

TOP CAPS 
N0VAL 
OTHERS ON APPLICATION 
EX-EQUiPMENT 
4CX250B AEI BASE T 4CX250B MILITARY SOCKET 
4CX300A CLAMPS 

0.75 

10.00 
5.00 

AA119 0.10 BYX36-150R 
BA115 0.13 0.20 
BA145 0.16 BYX38-600R 
BA148 0.17 0.60 
BA154 0.06 BYX55-60C 030 
BA156 0.15 BYX71-600 1.75 
8A157 030 BZX61 0.15 BA244 0.75 BZX88 0.10 
BA301 0.75 BZY95C30 035 
BA302 0.85 CS48 8.00 
BA313 0.75 CS10B 18.50 
BA318 2.95 MR510 0.65 
BA328 2.95 MR512 0.65 
BA521 1.75 OA47 0.15 
BAV21 0.30 OA90 0.10 
BAW62 0.19 0A91 0.15 
BAX13 0.04 OA95 0.10 
BAX16 0.12 OA202 0.4O 
8B105B 030 1N21DR 5.00 
BT15I 0.79 IN23B 2.95 
BY 126 0.10 IN23C 4.95 
8Y127 0.11 IN23ER 4.95 
BY 133 0.15 IN23WE 2.95 
BY 164 0.45 1N4001 0.04 
BY 176 1.20 iN4003 0.04 
BY 179 0.63 IN4004 0.05 
BT182 035 IN4007 0.06 
BY184 0.35 IN4148 0.02 
BY187 0.45 IN4448 0.10 
BY199 0.40 IN5401 0.12 
BY206 0.14 IN5402 0.14 
BY208-800 033 IN5403 0.12 
BY210-800 033 IN5406 0.13 
BY223 0.90 IN5407 0.16 
BY298-400 0.22 IN 5408 0.16 
BY299-800 0.22 ITT44 0.10 
8YX10 030 ITT923 0.15 BYX25-600 135 ITT2002 0.10 

BZX61 Series I B2Y88 Series 
0.15 I 0.20 

INDUSTRIAL AND Please add £3 1074H 45.00 D9.110GH 45.00 D14.200GM 75.00 F2I.130GR 75.00 M17.151GVR 175.00 M28.13LG 45.00 . M31.325GH 35.00 SPECIAL QUALITY additional carriage 3078Q 95.00 D10-21OGH 45.00 D16.100GH97 65.00 F31.12LD 75.00 M21.11W 55.00 M31.182GV 45.00 M38.100W 59.00 CATHODE RAY TUBES per tube. CME822W 7.00 D10-230GM 45.00 DH3.9I 55.00 LF708 75.00 M23.112GV 45.00 M31.184W 55.00 M40.120W 59.00 A small selection from ICP1 29.50 CME1523W 930 D13.611GH 59.00 ECR35 3930 M7.120W 1930 M24.121GH 55.00 M31.190GR 45.00 SE5FP31 45.00 12CSP4 35.00 CRE1400 29.50 D13,630GH 59.00 .F16-101GM 75.00 M14.100GM 35.00 M24.122WA 55.00 M31.191W 55.00 T975D 75.00 



FEB/MAR '89 
PRICE LIST 

P. M. COMPONENTS LTD 

SELECTRON HOUSE, SPRINGHEAD ENTERPRISE PARK 
iPRINGHEAD RD, GRAVESEND, KENT DA11 BHD 

FEB/MAR 
PRICE LIST 

A selection from our 
stock of brendec. jgl .es 
A1714 24J0 EA79 1.95 EF98 0.90 
A1834 7.50 EABC80 UO EF183 0.75 
A2087 11.50 EAC91 2.50 EF184 0.85 
A2134 14.95 EAF42 1.20 EF731 4 JO 
A2293 
A2426 

6.50 
33.50 

E834 
EB41 

UO 
3.95 

Ef732 
EF800 

4.50 
11.00 

A2599 37.50 EB91 0.85 EF804S 19 JO 
A2792 27.50 EBC33 2.50 EF805S 25.00 
A2900 11.50 fBC4l 1.95 EF806S 25.00 
A3283 24.00 E6C81 1.50 EF812 0.65 
A3343 35.95 E8C90 1.95 EF1200 UO 
ACSP3A 4.95 EBC91 1.95 EFP60 3.50 
AC/S2PEN SJO EBF80 0.95 EH90 0.72 
ACT22 59.75 EBF83 0.95 EK90 UO 
AH221 39.00 EBF89 0.95 EL32 0.95 
AH238 39.00 EBF93 0.95 Et33 5.00 
A160 6.00 EBL1 4J0 EL34 3.25 
AN! 14.00 EB121 4.50 EL34 MULLARD 
ARP12 2J0 EC 52 0.75 EL34 

6.50 
ARP34 US EC70 1.75 4.50 ARP35 2.00 EC81 7.95 SIEMENS 
AZIl 4.50 EC86 1.95 EL36 2J0 
BS894 250.00 EC88 1.95 EL36 

3.95 BT5B 55.00 EC90 1.95 MULLARD 
BT17 25.00 EC91 5.50 EL38 9.00 
BT113 35.00 EC93 UO E141 3.50 
C1X 27 JO EC95 7.00 EL42 2.00 
C3M 17.95 EC97 1.10 EL71 4.50 
C1134 32.00 EC8010 12.00 EL81 6.95 
C1149/1 195.00 ECC32 3.50 EL83 7 JO 
C1150/1 135.00 ECC33 3.50 EL84 0.95 
C1534 32.00 ECC35 3.50 E184 4J0 CCA 3.50 ECC81 UO MULLARD 
CD24 6.50 ECC81 SPECIAL EL84 
CK1006 3.50 QUALITY 2.25 SIEMENS 2J0 
CK5676 6.50 ECC82 0.85 EL85 4.50 
CVNos PRICES ECC82 EL86 1.75 
ON REQUEST PHILIPS 1.95 EL90 1.75 
03A 27.50 ECC83 0.95 E191 6.00 
D63 
DA41 

1.20 
22.50 

EL95 1.75 
NEW EL 152 15.00 

DA42 17.50 ECC83 SPECIAL EL360 6.75 
DA90 4J0 Low cross EL500 1.95 
DAF91 0.95 coupling E1504 1.95 
DAF96 0.95    EL506 5.95 
0C70 1.75 Low noise EL509 5.25 
DC 90 3.50 EL509 MULLARD 
OCX-4-5000 low microphony EL519 

7.50 
25.00 — 6.95 

0ET16 28.50 £3.50 E1802 3.65 
DET18 28.50 EL 821 6.95 
DET20 2.50 ECC83 EL822 12.95 
DET22 35.00 BRIMAR 2.15 ELL80 22.50 
DET23 35.00 ECC83 EM34 12.50 
DET24 27.50 PHILIPS 1.95 EM83 1.65 
OET25 22.00 ECC83 EM84 1.65 
0ET29 32.00 SIEMENS 2J0 EM85 3.95 
DF91 UO ECC85 UO EM87 2.50 
DF92 UO ECC86 2.75 EN32 15.00 
DF96 1.25 ECC88 1.35 EN91 2.25 
DF97 1.25 ECC89 UO EN92 4.50 
DG10A 8.50 ECC91 2.00 EY51 0.80 
DH63 UO ECC189 2.50 EY70 7 JO 
0H77 0.90 ECC801S ,6.95 EY81 2.35 
DK91 1.20 ECC803S 6.95 EY82 1.15 
0X92 UO ECC804 0.60 EY83 UO 
DL35 2.50 ECC2000 7.95 EY84 5.95 
DL63 1.00 ECFSO 1.15 EY86/87 0.65 
DL70 230 ECF82 UO EY88 0.95 
0L73 230 ECF86 1.70 EY91 SJO 
DL91 3.95 ECF200 1.85 EY500A 1.95 
DL92 UO ECF202 1.85 EY802 0.70 
DL93 1.50 ECF801 0.85 EZ35 1.00 
DLS10 13.50 ECF804 6.50 EZ40 3J0 
01S16 10.00 ECF805 2J0 EZ41 3.50 
DM70 5.25 ECF806 10.25 EZ80 0.75 
DM160 6.50 ECH3 4.50 EZ81 0.75 
DOD-006 79 JO ECH4 4.50 £290 UO 
0Y51 UO ECH35 3.50 FW4-800 4.50 
DY86/87 0.85 ECH42 UO 655/1K 9.00 
DY802 0.85 ECH81 1.75 G180/2M 6.95 
E551 49.50 ECH83 UO G240/20 9.00 
E80CC 19J0 ECH84 1.00 GC10B 17 JO 
E80CF 12.50 ECH200 UO GC100 17 JO 
E80F 18.50 EC 180 0.60 GC10/48 17J0 
E80L 29.50 EC182 1.00 GC10/4E 17 JO 
E81CC SJO ECL83 2.50 GC12/4B 17.50 
E811 12.00 ECL84 1.00 GD86W 6.00 
E82CC 4.50 ECL85 0.95 GDT120M 5.00 
E83CC 4.50 ECL86 UO GN4 6.00 
E83F 5.50 ECL805 0.95 GN10 15.00 
E86C 9.50 EF37A 2J0 GR10G 4.00 
E88C 7.95 EF22 3J0 GS10C 16.50 
E88CC 3J0 EF39 UO GS10H 12.00 
E88CC-01 6.95 EF40 4J0 GS120 12.00 
E88CC EF42 3 JO GT1C 14.00 
MULLARD 4.95 EF50 2.50 GU20 35.00 
E90CC ' 7.95 EF54 4J0 GU50 17.50 
E90f 7.95 EF55 4.95 GXUl 13.50 
E91H 4J0 EF70 1.20 GXU3 24.00 
E92CC 3.95 EF72 3.50 GXU50SS 14.50- 
E99F 6.95 EF73 3.50 GY501 UO 
E130L 18.50 Ef80 0.55 GY802 UO 
E180CC 10.50 EF83 3.95 GZ32 2.50 
E180F 6.50 EF85 0.8S GZ33 4.50 
E182CC 9.00 EF86 2J0 GZ34 2J0 
E186F SJO EF86 GZ37 4.50 
E188CC 7J0 MULLARD 4.50 HBC90 1.95 
E235L 12J0 EF86/CV4085 HL41 3.50 
t280f 19 JO 5.00 hl90 3.50 
E283CC 12.00 EF89 UO KT8C 7.00 
E288CC 17 JO EF91 195 KT33C 3J0 
E810F 25,00 EF92 2,15 KT36 2.95 
El 148 1.00 EF93 1.50 KT44 5.95 
EA50 1.00 EF94 UO KT45 5.95 
EA52 55.00 EF95 1.95 | KT61 5.00 
EA76 1.95 EF97 0.90 1 

KT63 2.00 
KT66 USA 11.95 
KT66 GEC 25.00 
KT66TE0NEX 

5.00 
KT67 9.00 
KT77GEC 11.95 
KT81 7.00 KT88 USA 12.95 
KT88 
Selectron 15.00 
KTW61 2J0 
KTW62 2.50 
KTW63 2.00 
KTZ63 2.50 
187-20 95.00 
LS9B 6.95 
M508 95.00 
M5143 55.00 
M5199 295.00 
M8079 6.00 
M8082 7.50 
M8083 3.25 
M8091 7.50 
M8096 3.00 
M8098 SJO 
M8099 5.00 
M8100 5.50 
M8136 7.00 
M8137 7.95 
M8161 6.50 
M8162 5.50 
M8163 5.50 
M8190 4.50 
M8195 6.50 
M8196 SJO 
M8204 5.50 
M8223 4.50 
M8224 2.00 
M8225 3.95 
ME 1400 3.50 
ME 1401 29.50 
ME 1402 29.50 
MHLD6 4.00 
MP25 195.00 
MS4B 5.50 
MUM 3J0 
N37 12 JO 
N78 9.85 
0A2 UO 
0A2WA 2J0 
0A3 2.50 
0B2 UO 
0B2WA 2J0 
0C3 2.50 
0D3 2J0 
0M4 2J0 
0M5B 3.00 
0M6 1.75 
0RP43 2.50 
0RP50 3.95 
P61 2.50 
P41 2.50 
PABC80 0.95 
PC86 0.75 
PC88 0.75 
PC97 1.10 
PC900 1.25 
PCC84 0.40 
PCC85 0.55 
PCC88 0.70 
PCC89 0.70 
PCC189 0.70 
PCC805 0.70 
PCC806 0.80 
PCE82 0.80 
PCF80 0.65 
PCF82 0.60 
PCF84 0.65 
PCF86 1.20 
PCF87 1.25 
PCF200 1.80 
PCF201 1.80 
PCF801 1.35 
PCF802 0.85 
PCF805 1.25 
PCF806 1.00 
PCF808 1.25 
PCH200 UO 
PCL82 0.85 
PCL83 2.50 
PCL84 0.75 
PCL85 0.80 
PCL86 0.85 
PCL805 0.90 
PD500 5.95 
PEMOO 69.00 
PEN25 2.00 
PEN40D 3.00 
PEN45 3.00 
PEN45D0 3.00 
PEN46 2.00 
PFL200 0.95 
PL36 1.75 
PL38 UO 
PL81 1.25 
PL82 0.60 
PL83 0J2 PL&4 0.78 
P1500 1.25 
PL504 US 
PL508 UO 
PL 509 4.85 
PL519 4.95 P1802 6.00 
PL802T 3.50 
PL820 2.95 
PY32 0.60 
PY33 OJO 
PY81 0.70 
PY82 0.70 
PY83 0.70 

0.65 
1.95 
0.85 
0.85 

PY88 
PY500A 
PY800 
PY801 
QB3-300 72.00 
QB3-1750 139.00 
Q85-3500 595.00 
OOE02-5 19.50 
QQE03-12 7.95 
QQE03-20 35.00 
QQE06-40 45.00 
QQV02-6 19.50 
QQV03-10 5.50 
QQV03-10 
MULLARD 15.00 
QQV03-20 25,00 
QQV06-40A 

27 JO 
QQV06-40A 
MULLARD 39.50 
QQV07-50 55.00 
QQZ03-20 42.50 
QQ^06-40 45.00 

1J0 
4.85 
4.00 
6.95 
1.15 
7.00 
3.95 
5.00 
9.50 
6.50 
2.50 

QS75/20 
QS95/10 
QS108/45 
QS150/15 
QS150/30 
OS 150/40 
QS1205 
QS1213 
QU37 
QV03-12 
QV05-25 
QV06-20 29.50 
QV08-100B 145.00 
QY3-125 85.00 
QY4-250 85.00 
QY4-400 95.00 
R10 4.00 
R)8 2.50 
RG1-240A 14.50 
RG3-250A 6.50 
RG3-1250A 35.00 
RR3-250 15.00 
RR3 1250 35.00 
SHE! 2 38.00 
S104-2K 10.00 
SCI/1300 6.00 
SP61 3.50 
STV280/40 11.95 TB2-5/300 95.00 
TB2-300 195.00 
TB3-750 115.00 
163-2000 450.00 
TB12-300 395.00 TBL2-500 495.00 
TD03-10/D/E/F 

35.00 
TT15 
TT21 
TT22 
TT100 

45.00 
45.00 
39.50 
69.00 

TY2-125A 85.00 
TY4.400 85.00 
TY7-6000A 

600.00 
TY8-600W 

365.00 
U19 
U26 
U35 
1)37 
U41 
U50 U82 
U191 
U192 
U193 
U251 
U801 
UABC80 
UAF42 
U8C41 
U3C81 
UBF80 U8F89 
UBL21 
UC92 UC:C84 
UCC85 
UCF80 UCH21 
UCH41 
UCH42 
UCH81 
UCL82 
UCL83 UF41 
UF42 
UF80 
UF85 
UF89 UL41 UL44 
UL84 
IIL85 
UU5 
UU6 
UU7 
UU8 
UY41 UY85 V235A/1K 250.00 
V238A/1K 

295.00 
V246A/1K 250.00 
V24M/2K 315.00 

9.50 
0.90 
3.50 
9.00 
6.95 
2.00 
3.00 
0.70 
1.00 
1.00 
2.50 
3J0 
1.00 
1.95 
3.95 
1.50 
0.95 
1.00 
1.75 
1.20 0.70 
0.60 
1.00 2J0 
2J0 
3.95 1.00 
1.75 2.50 
2.25 
2.25 
1.75 1.20 
2.00 

10.00 
3.50 1.50 0.85 
3 JO 
6.00 
8.00 
9.00 
3.50 0.70 

V241C/1K 195.00 
V453 12.00 
VLS631 10.95 
VP4B 9.50 VP41 4.95 
VRIOl 2J0 
VR105/30 2.50 
VR150/30 2.50 
VU39 2.50 
W21 4.50 
W61 4 JO 
W77 5.00 
W81M 4.50 
W739 1J0 
X24 4.50 
X41 4.50 
X66/X6S 4.95 X76M 1.95 
XC24 1J0 
XC25 0.50 XFW47 1.50 
XFW50 1J0 
XG1-2500 75.00 
XL628FT 7 JO 
XNP12 2J0 XR1/1600A 

49.50 
XR1/3200A 

79.50 
XR1-6400A 

149J0 
Y65 6.95 
YD1100 75.00 
YJ1060 265.00 
YL1020 42JO 
YL1060 195.00 
Y11070 195.00 
YLI071 195.00 
Y11290 65.00 
Z77 1.20 
2300T 6.00 
Z302C 12.00 
Z359 9.00 
Z520M 4.00 
Z700U 9 JO 
2759 19.85 
Z803U 18.95 
ZA1000 12.50 
ZA1001 1J0 
ZM1001 12.00 
ZM1005 8.00 
ZAA1020 6.00 ZM1021 8.00 
ZM1023 7.95 •2M1041 14.00 
ZM1082 9.00 ZM1084 10.00 
ZM1175 6.50 ZM1177 9.00 
2M1202 55.00 
2M1263 4.00 
1A3 4.50 
1AE4 3.50 
1AX2 3.50 
1822 10.00 
1B27 55.00 
1B3GT 1.95 1B35A 45.00 
1B63A 75.00 
1K3 2 JO 
1N5GT 2.50 
1P28 25.00 
1R5 1.50 
1S5 1.50 114 1.50 
1U4 1.75 
1U5 1.50 1X25 2JO 
2A3 16.50 
2AS15A 11.50 
287 4.50 
2B22 69.50 
2C36 70.00 
3C39A 32JO 
2C39BA 39.50 
2C40 37. ^0 
2C42 29.50 
2C43 60.00 
2C51 2 JO 
2CY5 1JO 
2D21 2.25 
2D21W 3.15 
2E22 49.00 
2E26 7.95 
2J55 295.00 
2K25 49.50 
2K26 95.00 
2X29 250.00 
2K48 140.00 
2K56 250.00 
2X2A 5.00 
3 A/1078 12.00 
3A/108A 9.00 
3A/109B 11.00 
3A/110B 12.00 
3A/141K 11.50 
3A/146J 7.50 3A/147J 7.50 
3A/167M 10.00 
3A3A 3.95 
3A4 1.50 
3A5 4 JO 
3AT2 3.35 
3B22 25.00 3B26 24.00 
3B28 15.00 
3BZ6 UO 3C45 39.50 
3CX3000A7 

650.00 
3CYS 1J0 3D21A 29 JO 

49J0 
39.50 

3EJ7 1.95 
3H 0.40 
3J.170E 1450.00 
3L 3Q4 
4-65A 
4-250A 
4-400C 

0.40 
2.50 

75.00 
85J0 
87.50 

4-1000A 425.00 
4B32 
4BQ7A 
4BZ6 
4C28 4C35 

35.00 
1.75 1.95 

25.00 
145.00 

4CS250R 285.00 
4XC125C 
EIMAC 150.00 
4CX250B 45.00 
4CX250BM 

65.00 
4CX250K 
EIMAC 115.00 
4CX250R 
AMPEREX 125.00 
4CX350A 100.00 
4CX1000A 

425.00 
4CX1500B 

475.00 
4CX5000A 

1000.00 4D21/4-125A 
85.00 

4D32 4E27A 
4GS7 4GV7 
4J6A 
4KT6 
4T85P 

125.00 
125.00 

2.25 
2.25 
2.95 
UO 

150.00 
4X150A 35.00 
4X1 SOD 55.00 
4X500A 350.00 
5A/102D 9.50 
5A152M 9.00 
5A163K 10.00 
5A170K 6.25 
5A-180M 9.00 
5A-206K 10.00 5B-110M 10.00 
5B-254M 14.50 5B-255AA 14.50 
5B-256M 15.00 
5B-257M 15.00 
5B258M 14 JO 
5C22 125.00 
5CL8A 2.50 
5JI80E 1950.00 
5JL8 2.95 
5R4GB 5.50 
5R4GY 
5R4WGY 
5T4 
5T8A 
5U4G 
5U4GB 
5V4G 5W4 
5X4 
5Y3GT 
5Z3 
5Z4G 6/3012 
6A/203K 6A7 
6A8 
6AB7 
6AC7WA 
6 AG 5 
6AG7 
6AH6 
6AJ4 
6AJ7 
6AK5 
6AK6 
6AL5 6AM4 
6AM5 6AM6 
6AN5 
6AN8A 
6AQ5 
6AQ8 
6AR5 
6AS5 
6AS6 
6AS7G 
6AT6 
6AT8 6AU4GT 
6AU5GT 
6AU6 6AV4 
6AW8A 
6AX4GT 
6AY3B 
6AZ8 
6B8G 
6810 
6BA6 68A7 6BA8A 6BC8 
6BR3 
6BE6 
6BG6G 
6BH6 
6BH8 
6BJ6 

4.95 
5.95 
5.95 
1.95 
4.50 
4.50 
2.50 
4.95 
4.95 
2.50 
4.50 
2.50 
0.70 
9.00 4.95 
2J0 
4.50 
2.00 
2J0 
2.50 
3 JO 
3.50 
2.00 
1.95 
2J0 
0.85 3.25 
6.00 1.95 4 JO 
4.50 
1.75 1J0 
8.95 
UO 
2 JO 
4.50 
1.95 
1.75 
2.95 4.50 
0.95 1.95 
3.50 
1.95 1.95 
4J0 
2J0 
1.95 
1.50 
4.50 3.50 UO 2.95 UO 
3.00 
1.95 
UO 
UO 

6BK4 6J0 
6B16 85.00 
6BL8 1.15 
6BM6 115.00 6BN6 1.65 
6BN8 3.95 
66Q5 1.35 
6BQ7A UO 
6BR7 4.95 
6BS7 5.50 
6BW6 5.35 
6BW7 UO 
6BZ6 2J0 
6BZ7 2.95 
6C4 1.95 
6C5 2J0 6C6 3.50 
6C8G 2.50 
6C9 4.95 
6CA4 4.95 
6CA7 3J0 
6CB5 3.95 
6BC6 2.35 
6CD66A 4J0 
6CF6 . 1.95 
6CG7 4J0 
6CH6 6.95 
6C16 3.25 
6C18A 2,95 
6CM7 2.95 
6CS6 0.75 
6CS7 0.95 
6CW4 8.00 
6CX8 3.95 
60C6 2J5 
60J8 U5 
6DJ8 SPECIAL 3.50 
60K6 UO 6DQ5 8.50 
6DQ6B 2 JO 
6DT6A 1.50 
6DW48 3.50 
6E5 3.95 
6EA7 2.50 
6EA8 2.50 
6EB8 3 JO 
6EJ7 0.85 
6EM5 2.50 
6EM7 2J0 
6EU8 1.75 
6EY7 2.95 6EW6 UO 
6fl 2.00 6F5 5.50 
6F7 5.50 
6F13 3.00 6F14 1.00 
6F17 2.75 
6F23 0.60 
6F24 1.25 
6F25 1.25 
6F28 1.25 
6F32 1.25 
6F33 10.50 
6FH5 8J0 
6FH8 15.00 
6FL2 4.50 
6FQ7 4.50 
6GE5 3.95 
6GH8A 2.50 
6GJ7 0.85 
6GK6 3.95 
6GM6 2.65 
6GS7 21J 
6GV8 0.95 
6GW8 2.50 
6GY5 4.95 
6GY6 2.50 
6H1 9.50 
6H6GT 2.50 6HB7 1.95 
6HF8 3.50 
6HM5 2.50 
6HQ5 3.50 
6HS6 4.95 
6HS8 2.95 
6HZ6 3.50 6J4 2.15 
6J5GT 2.50 
6J6 2.00 6J7 4.15 
6J7G 4.15 
6JB6A 9.50 
6JE6C 9.50 
6JM6 9.50 6JU8A 2.50 
6JS6C 9 JO 
6K7G 2.00 
6K8G 3.00 6KD6 9 JO 
6KG6A 6.95 
611 2 JO 
6L6GC 3J0 
6L6GC USA 9 JO 
6L6GT 3J0 
6L7 3J0 
61.15 3.15 
6119 3.95 
6LJ8 2.50 
61D20 1.15 
61F6 11 JO 
61Q6 9.50 
6P28 2.00 6Q7GT 6R7 3.15 
6RHH8 10.00 6S4A 1.95 
6SA7 1.95 
6SC7 1.95 
6SH7 1.95 
6SJ7GT 1.95 

6SK7 1.95 
6S17GT 1.95 
6SN7GT 1.95 
65Q7GT UO 
6SS7 1.95 
618 UO 6U6GT 3 JO 
6U7G 3.50 
6U8A UO 
6V6G US 
6V6GT 1.95 
6W4GT 1.95 
6Y6G 3.95 
6X2N 1.00 
6X4 UO 
6X5GT 1.00 
6X8A 2.25 
7A6 4.50 
7AU7 UO 
786 3J0 
7B7 2.50 
7D8 4J0 
7J7 5.50 
7X7 7 JO 
71 UO 
7Q7 4.50 7Y4 2J0 
888 2.50 
8B10 2J0 
88Q5 1.95 
8CW5 UO 
8E88B UO 
8FQ7 1.95 
10D2 1.25 
10DE7 2 JO 
10DX8 2 JO 
10EB8 1.95 
10EW7 2.95 
10F1 0.75 10GK6 1.95 101P4 2.50 
11E3 55.00 
11R3 5.50 
12A6 3.95 
12AD6 2 JO 
12AE6 SJO 
12AH7GT 4.95 
12A15 1.00 
12AT6 1.75 
12AT7 UO 
12 AT TWA 2.50 
12AU6 UO 12AU7 0.85 
12AV6 1-95 
12AV7 2.50 
12AX4GTB 2JO 
12AX7 0.95 
12AX7WA 2.50 
12AX7S 7.95 
12AY7 3.95 
12B4A 4 JO 
12BA6 2 JO 
12BE6 1.95 12BH7A 3.95 
12BL6 1.75 
12BR3 1.95 12BY7A 3.50 
12C8 2 JO 
12CA5 1.95 
12CX6 1.95 
12DQ6B 3.50 
12DW4A 3.50 
120Z6 3.95 
12E1 19.50 
12E14 38.00 
12FX5 1.95 
12GN7 3,95 
12GH7 3.95 
12J5GT 3.95 
12J7GT 3.50 
12JZ8 2.95 
12KGT UO 
12K8Y 1.95 
12KU7 1.95 
12S7GT UO 
12SA7GT 1.95 
12SG7 4.75 
12SX7 1.95 
12SJ7 UO 
12SN7GT 1.85 
12SW7 3.50 
12SY7 4.50 12X4 1.95 
13D7 3.20 
13DE7 2 JO 13DR7 2.95 
13E1 145.00 
13EM7 3.50 
1486 4JO 14R7 3.50 
15E 5.50 
16AQ3 1.95 
16GY5 2.95 
16H 0.40 
16L 0.40 
17A8 3.50 17AX4GTA 1.95 
17BE3 2.50 
17DW4A 2.95 17EW8 UO 
17JZ8 4 JO 
18D3 6.00 
18GB5 3.50 
19AQ5 SJO 19AU4GT 2^0 
19BG6 3 JO 
19G3 19.50 
19G6 9.00 
19H4 35.00 
19H5 33JO 
20CV 9 JO 20D1 UO 

201F6 
20L1 
20P1 
20P4 
20P5 
2UZ6 
21KQ6 
211U8 
24B1 
24B9 

7.95 
0.95 
0.55 
1.95 
1,15 
4.95 
4.95 
3.75 

39 JO 
39.50 

25BQ6 1.75 
25DQ6B 2.95 
2516GT 1.75 
29C1 19.50 
29KQ6 6.50 
30C15 OJO 
30C17 0.40 
30C18 1.48 
30FL2 1.35 
30F112 0.95 
30FL13 1.10 
30FLM US 
30L1 0.45 
30115 0.60 
30L17 0.60 
30P4MR 1.00 
30P12 1.00 
30P18 0.60 
30P19 1.00 
30P1 2.50 
30PL13 0.60 
30PLI4 1.75 
31JS6C SJO 
33A/158M 19.50 
35A3 3.95 
35A5 4J0 
35C5 4.50 
3516GT 2.00 
35Z3 1.95 
35Z5GT 3.50 
38HE7 5.95 
40KD6 5.50 
42 6.95 
47 6.00 
50A5 UO 
50B5 1.95 
50C5 0.95 
50C06G 1.95 
50EH5 1.50 
50JY6 2.95 
53KU 4.50 
75B1 3.50 
75C1 4J0 
80 4.50 
83 8.50 
83 A1 7.50 
85 A1 6J0 
85A2 2.95 
90AV 17.50 
90C1 3.50 
90CG 17.50 
90CV 17.50 
91 AG 9.00 
92AG 19.50 
92AV 19.50 
95A1 6.50 
100EI 10.00 
108C1 2.50 
150B2 6J0 
150C1K 9.00 
15002 2.50 
150C4 2.50 
185BT UO 
211 25.00 
230D 15.00 
231D 15.00 
250TH 150.00 
307 5.00 
328A 15.00 
5728 59.00 
705A 12 JO 
713A 25.00 
723A/8 75.00 
724A 275.00 
725A 275.00 
726A 75.00 
801A 15.00 
802 25.00 
803 14.95 
805 59.00 
807 3.50 
811 15.00 
812A 35.00 
813 Philips 35.00 
813 27.50 
829B 14.50 
833A 95.00 

845 59.50 
866 A SJO 
872A 20.00 
873 60.00 
954 1.00 
955 1,00 
1849 315.00 
1927 25.00 
2040 25.00 
2050A 5.95 
2050W 6J0 
4212H 250.00 
4471 35.00 
4687A 9J0 
5544 7 9 JO 
5559 55.00 
5636 5.50 
5642 9.50 
5643 9J0 
5651 2.50 
5654 1.95 
5670 3.25 
5672 4.50 
5675 28.00 
5678 7.50 
5687 4.50 
5696 4.50 
5702 3J0 
5704 3.50 
5718 6.15 
5725 2.50 
5726 2.50 
5727 2.50 
5749 2.50 
5750 1.85 
5751 2.95 
5763 6.50 
58 MA 3.25 
5823 9.50 
5829W4 , 6 JO 
5840 3.50 
5842 11.00 
5847 10.95 
5863 95.00 
5879 9J0 
5886 13.95 
5894 39.50 
5899 4.50 
5963 1.75 
5965 2.15 
6057 3.75 
6058 2.50 
6060 2.25 
6072 6.95 
6080 SJO 
6080WA 9.50 
6132 10.50 
6136 2.50 
6M6B 9.50 
6M6W 12.50 
6155 72.00 
6156 72.00 
6157 2J0 
6158 3.20 
6189 4.50 
6201 6.45 
6350 3.50 
6360 4 JO 
6386 14.50 
6442 75.00 
6463 7.50 
6550 8,95 
6550A GE 13.95 
6870 11.50 
6883B 9.95 
6973 7.95 
7025 2.50 
7025S 6.95 7027A 8.50 
7119 9.00 
7189 SJO 7199 7.50 
7247 4.95 
7475 5.00 

, 7486 155.00 
7527 95.00 

i 7551 8.50 
7581A 11.95 
7586 15.00 
7587 19.50 
7591A 8.95 
7815 59.50 
7868 SJO 7895 17.50 
8156 9.95 
8950 10.50 
18042 10JO 
9002 6.50 
9003 8.50 
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OPEN MON-THUR 9AM-5,30PM| 
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UK ORDERS P&P £1 
PLEASE ADD 15% VAT 

EXPORT ORDERS WELCOME | 
CARRIAGE AT COST 
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ENQUIRIES FOR SPECIAL 
QUOTATIONS OR LARGE | 

REQUIREMENTS 
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Shop By The Clock 
Paul Stott GOHEU is 

opening an amateur radio 
and electronics retail shop 
on April 3 (which should be 
well established by the time 
you read this) at Unit 1, 
Black Road, Hebburn, Tyne 
& Wear, 'near the Clock 
public house', says Paul, 
very sensibly providing an 

unequivocal landmark for 
his new business. Trading 
as Star Electronics, the 
shop will be stocking 'all the 
usual amateur radio pro- 
ducts, including Howes 
kits. Standard transceivers, 
Mutek and ERA', as well as 
acting as the authorised 
northeastern dealership for 
MET antennas. 

Smarter Than Gold 
Taps 
Gordon Crowhurst of 

G4ZPY Paddle Keys is now 
offering his New Supreme 
Grand Luxe twin paddle key 
and pump key, complete 
with gold plated keys. 
Gordon will be displaying 
his made-to-order keys at 
Elvaston Castle, Longleat 
and other major rallies, and 

hints that 'the depth of your 
pocket may not need to be 
as deep as we first thought'. 

He has also worked 
improvements on his MK4 
Single Paddle Key, contrary 
to his original beliefs. For a 
full colour brochure, send a 
41/2 x6%in SAE to G4ZPY 
Paddle Keys, 41 Mill Dam 
Lane, Burscough, Orms- 
kirk. Lanes L40 7TG. 

A 

Steam and Culture In Glasgow 

On May 13 1983 the last triple-expansion engine 
seagoing paddle steamer in the world, PS Waverly, will 
be celebrating the Centenary year of the Caledonian 
Steam Packet Co. by cruising down the Clyde, starting 
from the Waverly terminal at Glasgow at 9.30 and 
calling at Helensburgh, Gourock, Dunoon, Wemyss Bay, 
Rothesay, Brodick (Arran) and back again to Gourock. 

The West of Scotland ARS are manning the 
demonstration station GBOWAV/mm all day on HF (CW, 
7020MHz and excursions to other bands), 2m and 
70cm. This is a test run by kind permission of the 
Waverly Steam Navigation Co. Ltd. in association with 
the Paddle Steamer Preservation Society, and it is 
hoped that it will be repeated. A colour QSL will be sent 
to contacts. For direct QSL or sailing information, send 
an A5 (4x6in approx.) before the end of May to Allan 
Buchan GMOEFH/WAV, West of Scotland Amateur 
Radio Society, PO Box 599, Glasgow G1 1EW. 

Glasgow City has been designated Cultural Capital 
of Europe for 1990. The West of Scotland RAS is 
operating a number of special call signs during 1990. 
A fortunate amateur who logs all these stations could 
win a trip to Glasgow courtesy of the Scottish Tourist 
Board, from any DXCC country, visiting cultural events 
in and around Glasgow. 

For ongoing information about the 1992 plans, 
lodge 3 SAEs with GMOEFH, address above. 

ii P 
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The Maplin Co-ax crimp tool operates on 
connectors for RG58 and RG59 coaxial cable, and is 
made from 3mm steel plate with plastic handles. Price 
£24.95 inc. VAT (No. JK34K). A heavy duty version 
operates on red, yellow and blue insulated crimp 
terminals, and costs the same (No. JH19V). 

First Morse Convention 
The Arnold and Carlton College of Further 

Education (also known as Digby College, they tell us) 
ARS is holding a Morse Seminar on Saturday May 27, 
an unusual opportunity for CWers to get together, meet 
fellow key-pounders, have some amusement and learn 
something new. Planned activities include a serious 
key-trial stand, speed tests, including a test against 
computer-sent morse, a tuition clinic, syncopated 
morse, and a series of short talks. The afternoon 
speaker is Tony Smith G4FA1 on The Origins of Morse. 
The fee for the day is £1, and any profits will be donated 
to RAIBC. The day's events run from 10 to 4, with light 
refreshments available during most of the day, and local 
pubs for lunchtime, as well as the city of Nottingham 
and various attractions for non-radio-active members 
of the family close by. 

'As a first attempt we are shooting in the dark, but 
with the hope that we will be able to supply something 
of interest to all', says Ron Wilson G4NZU. 

The college is in Digby Avenue, parallel to Westdale 
Lane, off the B684 (Palins Road) Mapperley, 
Nottingham (NGR SK 602432), on the north side of 
Notts close of junction 26 of theMI. Talk-in on S22 from 
9.30 on. 

6 please mention HRT when replying to advertisements HAM RADIO TODAY JUNE 1989 



Hercules Gets The Tunes 
America's Ten-Tec have introduced the 

appropriately named Hercules II 'no-tune' 500W HF 
solid state amplifier Features include 12-14VDC 
operations, no-tune broadband final amp, 10ms TS/RX 
switching time, remote control and style matching to 
Ten-Tec's Paragon, Corsair tl and Omni V. Peak output 
is indicated by a 10-element LED bargraph, and the unit 
includes a front-panel speaker. The Hercules with its 
PSD is expected to retail at £1499.00. 

Other useful new items from Ten-Tec are the MFJ 
3kW 'Differential-T Tuner' roller inductor tuner, using a 
differential capacitor and designed to minimise 
retuning. SWR indication uses a crossed needle meter, 
switchable for peak or average power readings. The 
tuner incorporates a six position switch to select two 
co-axial lines, two wire aerials, a balanced feeder, and 
an external dummy load. The balanced output 
incorporates a current balun to minimise interference. 
The price is £235. 

The IV1FJ-1704 antenna switch has lighting and 
surge protection, replacable protector, centre ground 
position, covers l-BOOMHz for a 50 ohm system, auto- 
ground on unoccupied positions, and average isolation 
of better than 50dB. The price is £62. 

Ten-Tec and other USA import equipment is 
supplied by HRS Electronics, Garretts Green Lane, 
Birmingham 833 OUE. Tel. 021 789 7171. Detailed 
specification leaflets are available from HRDS. 

Electret Equipment 
Nevada are marketing 

two new electret base 
microphones with a tailored 
audio response specially 
suited to amateur trans- 
ceivers. With Kenwood 
equipment the micro- 
phones can be powered 
directly from the 
Transceiver's microphone 
socket. Where this is not 
the case, a 9V PP3 battery 
can be fitted. 

Of the two mics, the XL 

S 

Wave Guides 
Denys Hall GD40EL, communications adviser to 

the Isle of Man Scout Association, put on a Thinking 
Day On The Air in February at East Baldwin in the IOM. 
Guides attended from all over the island to pass 
greetings on the special event station GB4MGR (Manx 
Guide Radio) to guides in the UK, Canada, USA and the 
Falklands. 

The photograph shows Scott KewleyGD7BMF and 
guide Laura Critchley of the 1st Arbory Guides passing 
a greeting message to the UK. 

30 (£46.50) is the basic 
unit and the CM 40 
(£55.75) has volume and 
tone controls. Both mics 
give output between OV to 
1.5V, frequency response 
1-200-3000Hz, impedance 
Ik, 40dB gain, and have an 
isolated PTT switch. 

Enquiries to Mike 
Devereaux at Nevada, 189 
London Road, North End, 
Portsmouth, Hants P02 
9AE. Tel. 0705 660036. 

Yaesu 102 
Newsletter 

The Yaesu FT 102 User 
Group Newsletter has been 
taken over for the time 
being by Jim G4VBU, who 
hopes to bring out six 
issues for £3.50 (DX 
members £4.50). Sub- 
scriptions to Jim Brown 

Hybrid Filters 
Cirkit have added 

lowpass and bandpass ICs 
from Toko to their list. The 
THB127B and THB128A are 
hybrid ICs comprising a 
lowpass filter cut off at 
20kHz and an op amp. The 
THB111A and THB112A are 
hybrids consisting of a 
300Hz to 3kHz bandpass 

G4VBU, 10 Brinmead Walk, 
Withy wood, Bristol BS13 
8SF, UK. Technical helpline 
0272 781265. 

The group holds a 
weekly net for UK users on 
Sundays, 7.06MHz 11am. 
The Group would like to 
hear from any general 
Yaesu user groups operat- 
ing in the UK. 

filter and op amp. Both units 
were developed for use in 
cellphones and are ex- 
pected to find applications 
in other comms areas in- 
cluding amateur radio. 

More information and 
catalogues from Cirkit 
Distribution, Park Lane, 
Broxbourne, Herts EN10 
7NQ. 

m. 

North Wales Rally 
The Third North Wales Radio Rally will be held on 

the 4th and 5th November 1989 at the Aberconwy 
Conference Centre in Llandudno, North Wales. The rally 
opens at 11am on both days. Talk-in is on S22 and 
70cm, and the entrance fee is £1 (under 14s and OAPs 
free). 

The planned attractions will include all classes of 
radio including packet, computer hardware and 
software, CB, marine radio, aerials and towers and 
accessories, not forgetting the bar and refreshments. 

Trade and visitor information can be had from 
Edward Shipton GWODSJ, 34 Argoed, Chester Avenue, 
Kinmel Bay, Rhyl LL18 BAY Tel. Rhyl 336939, Siggy 
Ferguson GWODYH, 37 Station Road, Old Colwyn, 
Clwyd LL29 9EL Tel. 0492 517875 or Tony Wilkinson 
GW4PVU Tel. 0492 49121. 

]> 
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Grand Old Lady Gets New Rig 

The Fareham DARC will be operating a special 
event station GB4HMS on HMS Warrior 1860 during 
the and summer of this year, particularly at weekends 
on VHF and HF, with the emphasis on phone operation. 

HMS Warrior 1860 is a three masted square rigger 
with a twin cylinder steam engine. Warrior was Britain's 
first ironclad warship, launched in 1860 and {like many 
pioneer devices) obsolete within a few years. 

She was rescued from obscurity as a storage hulk 
eight years ago and after a £M 7 restoration scheme, is 
on display at Victory Gate in Portsmouth (Hants) 
Dockyard. Thanks are due to Portsmouth City Council 
and South Midlands Communications Ltd. for 
sponsorship in publicity and equipment. 

For information about the even station, contact 
Rodney Smith GOERS, 59 High St., Soutwick, Fareham, 
Hants P017 6EF. Tel. 0705 373572 after 6pm. 

Greenweld Electronics' spring catalogue 
supplement is out and about, with special offers 
including free headphones with orders over £10. Send 
an A4 SAE to Greenweld Electonics, 443J Millbrook 
Rd., Southampton SOI OHX. Tel. 0703 772501. 

Scoptics Delight 

Maplin Electronics are 
assisting electronics fana- 
tics in their universal ambi- 
tion to have an oscilloscope 
on the bench by introducing 
a 'professional quality, pre- 
cision' 20MHz three-trace 
scope for £287.49 includ- 
ing VAT (product number 
XJ61R). The scope features 
a ImmV/div vertical amp- 

lifier, 150mm CRT with 
percentage markers and 
internal graticule, TV sync 
separator and holdoff func- 
tion among others. 

A 40MHz triple trace 
scope is also available for 
£499.95 inc VAT (XJ60Q), 
featuring a 12kV tube and 
delayed sweep time base. 

Maplin Electronics, PO 
Box 3, Rayleigh, Essex SS6 
SLR. Tel. 0702 552911. 

750 Awards In One 
The International 

Awards Guide Book is now 
available. The guide feat- 
ures over 750 awards, most 
in colour on 422 pages on 
good quality glossy paper, 
format 8Vain x 11 Tain. 
Copies cost US$37 post 
paid surface mail. Regis- 
tered air mail costs an ad- 
ditional US$33.50 (Africa, 
both Americas), US$22 
(Europe) US$15.50 Japan, 
Australia, NZ, US$4.50 
(Asia). Payment by US$ 
notes/bank transfer/inter- 

national money order only 
to M.S. Lumbran gaol 
YBOWR, J1. Garuda 62, 
Jakarta 10620, Indonesia. 

Orbits Give More 
Bits 
The picture shows the 

MET-1 geostationary 
weather satellite receive 
system for use with the 
Meteostat satellite orbiting 
above West Africa. It gives 
noise-free visible and infra- 
red pictures of Europe every 
half hour. Software and 

interfaces are available for 
the Amiga, Archimedes, PC 
and Atari computers. The 
MET-1 costs £399.95, and 
£119.95 for the mathcing 
preamp, including VAT. 

ICS Electronics, Unit V, 
Rudford Industrial Estate, 
Ford, Arundel, W. Sussex 
BN18 OBD, Tel. 024 365 
655. 

The pic shows the RX-8 Multimode Receive system 
from Technical Software, as featured in HRT May Radio 
Today. Information from Technical software, Fron, 
Upper Llandwrog, Caernarfon, Gwynedd LL54 7RF Tel. 
0286 881886. 
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Cirkit n ews 

YOUR CHANCE 

TO WIN, llll 

m 

Once again, you'll need all your 
wits about you to identify the six 
items we've picked from the 
catalogue, and a Lodestar audio 
signal generator worth more than 
£180.00 is waiting for the sender 
of the first all-correct entry drawn 
in this season's competition. 

Second and third prizes are 
top-of-the range multimeters 
from Cirkit's outstanding new 
range, offering frequency and 
capacitance measurement and 
transistor test, and valued at 
£55.00 each. 

Fourth and fifth prize-winners 
will receive recently published 
books to the value of £30.00. 

d Cirkit t 

Cirkit Distribution Ltd 
Park Lane 
Broxbaurne 
Herts 
EN10 7NQ 
Telephone (0992) 444111 
Fax (0992) 669021 

Also at 

53 Burrfields Road 
Portsmouth 
Hants 
P03 5EB 
Telephone (0705) 669021 
Fax (0705) 695485 

NEW 

CATALOGUE 

OUT 25th MAY 

S 
H Over 3,000 product lines feature in the Summer 

1989 edition of the Cirkit Constructors' 
Catalogue, available from most larger 
newsagents or direct from the company priced 
at £1.50. The latest books, an RF frequency 
meter, two new PSU designs and a 3.5MHz converter are among the innovative 
new kits this issue, while our construction project - a 2 Watt stereo amplifier - is 
bound to prove an absorbing activity for dedicated constructors. In the test 
equipment section there's a whole new range of multimeters, a bench DVM and a 
triple output PSU. 

For eagle-eyed readers who enjoy a challenge of a different sort, there is the 
opportunity of winning an audio signal generator worth more than £180,00 In the 
latest fiendish competition. All prices now include VAT for quicker, easier 
ordering; and Cirkit's same-day despatch of all orders, combined with 
value-for-money discount vouchers, makes the line-up even more attractive. 

D-MM GOOD VALUE! 

-«■ 

I 

Cirkit's six new digital multimeters are 
packed with sophisticated extra 

facilities: capacitance measurement, 

frequency measurement up to 20MHz, 
temperature reading, transistor test and 
logic test in addition to the usual volts, 
current (DC and AC) and resistance 
measurement - and all unbeatable 
value with prices ranging from £20.00 
to £55.00! 

FEATURE PROJECT; 

2W STEREO AMP 

Our construction project this 
issue is for a straightforward but 
very effective 2 Watt stereo 
amplifier. Based on the LM1877, 
it is the perfect amplifier for a 
'Walkman' cassette deck and 
equally suitable for AM/FM radios 
or mixer desks. Featuring 2W per 
channel and 75dB channel 
separation, it operates from a 
10-26 volt supply, making it ideal 
for in-car applications. The 
catalogue includes full details of 
this economical kit. 

4-<j 
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DC-725 Budget HF 

Km H r 
■ o JU 

i er 

• General Coverage Receiver 

• 105dB Dynamic Range 

• 100W Output 

DDS System 

26 Memories 

Scanning 

• Cl-V Computer Control 

• Semi Break-in 

The new ICOM IC-725 budget H.F has been 
produced due to the demand for a simple, high 
specification transceiver. Despite the limited 
features, compared to more expensive equipment 
this set retains a superior level of technical 
performance necessary to operate on the H.F. 
bands today. 

Additional features include Noise Blanker, 
Pre-amp, Attenuator, AGC and RIT. The DDS 
Sytem (Direct Digital Synthesizer) ensures fast 
Tx/Rx switching times, ideal for Data 
Communications. An A.T.U. controller is built 

into the IC-725 for use with the AH-3 H.F. 
Automatic Antenna Tuner for mobile or base 
station operation. 

Accessory options available are the PS-55 
20A P.S.U., AH-3 Auto Antenna Tuner, UI-7 AM Tx. 
FM Tx/Rx Unit, FL-100500Hz CW Filter,FL-101 250Hz 
CW Narrow Filter and SP-7 External Loudspeaker. 

For more information on the IC-725 budget 
H.F. and other ICOM amateur equipment contact 
your nearest authorised ICOM dealer or phone us 
direct. 

icom (UK| Lta. 
Dept HRT, Sea Street, Herne Bay, Kent CT6 8LD, Tel: 0227 363859. 24 Hour 
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Count on us! 

"IS" Series Transcejvers 
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ICOM have a winning line-up for fixed, portable and mobile 
operations. The deluxe ' 75 series of transceivers offers a 
new standard of excellence from VHP to UHF communica- 
tions. Each compact all mode unit delivers maximum 
performance, reliability and ease of operation. 
The "75" series transceivers feature 99 tunable memories, 
twin VFO's, pass band tuning, I.F. notch, noise blanker and 
CW break-in. The scanning modes include memory scan, 
mode scan, programmable scan and frequency skip. 
These transceivers can be used in a varieiy of ways, for 
propagation experiments, satellite communications, 
moonbounce, D'xing or straight rag chewing contacts. 
When high speed digital systems such as PACKET or AMTOR 
data communications are used then the ICOM DDS system 
provides a lock-up time of just 5msec. 

2 Meters 
ICOM's 25 watt 1C-275E is a superb transceiver for contest 
operating and for general DX working. This prestige 

144Mffz multimode is also available as a 1C-275H 100 watt 
version, which requires an external AC supply. 

70cms 
Enjoy 430MHz operation with the 25 watt IC-475E, or go high 
power using the IC-475H. An optional CT-16 Satellite 
Interface Unit is available for combining ICOM "75" trans- 
ceivers for easy tuning. 

6 Meters/10 Meters 
The 10 watt 1C-575 covers 28-30MHz and 50-54MHz and 
includes the AC supply. Join in with the recent openings to 
the U S A with this superb transceiver. Also to be released 
soon is the IC-575H 50/100 watt high power version, which 
will operate with an external AC supply. 

With the introduction of the "75" series you now have all the 
technical quality you'll need to enjoy VHF and UHF communi- 
cations. For more detailed information on these transceivers 
contact your local ICOM dealer of ICOM (UK) Ltd. 

^ t nt rhpmpon080052l145 lvion-Fri09.00-13.00and14.00-r, 30.Thisserviceissirictlymi Dtainmgintormanon 
be used by deaiers or for repair enquiries and parts orders thank you 

-a" order dep' instant credit & interest-free H.R ^£3 
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Letter of the Month 
With the demise of the /A 

suffix to the amateur licence from 
the beginning of this year, I 
thought you might be interested in 
the following list of suffixes heard 
on 2m FM phone by me in 1988 

"G6 ... stroke portable static 
mobile" 
"G4 . . . stroke A stroke P" 
"G6 ... stroke static portable" 
"G6 ... stroke portable static 
marine" 
"G3 ... stroke at home" 
"G6 . . . stroke pedestrian mobile" 

"G3 . . . oblique mobile static" 
"G4 . . . stroke static mobile 
portable" 
"G1 . . . stroke car-park mobile" 

Enough to give one a stroke! So I 
hope that the will now only be 
used in CW and that the suffixes 
mobile, portable and mobile-marine 
will be used directly after the 
callsign without the stroke on 
phone. Hoping this may be of 
interest and best wishes to HRT. 

— C. J. Fairchild G3YY, Brighton, 
E. Sussex. 

Suffix it to say that 2YY you be, 
G3YY. A similar list for Brighton 
just after the Great Gales should 
make interesting reading — "G3 
. . . stroke marine static car- 
park"? Or "G6 . . . stroke 
pedestrian airborne"? Or let us 
suppose that the RSGB moves to 
propose a Household Pet licence to 
keep the numbers healthy . . . 
"GO . . . stroke cat"? The latter 
OTs and YQs would certainly have 
to stick to CW. Next door's 
candidate can do "anybody 
home?" at 60 wpm on our cat-flap 
already. 

Shall We JCB to 10m? 
I am writing to tell you about a 

radio amateur friend of mine 
whose radio operations may be of 
interest to you and your readers 
because of the unusual station set 
up he runs. 

Keith Russell G4RZQ lives on 
the Isle of Wight and drives a JCB 

Backhoe" for a living. He operates 
only on 10 metres and runs a 
converted CB radio with 15 watts 
output and a CB antenna as a 
mobile station from his JCB. Not 
only have I monitored his 
operations from my own station, 
but I have also operated with him 
in his vehicle and have seen his log 
book so can testify that the 
information that I am giving you is 
true. 

Somehow, his setup seems to 
produce very good signals and I 
have heard DX stations giving him 
5/7-9 reports while only giving me 
5/4-5 when working from my QTH 
just across the water from Keith, a 
distance of only 6 to 8 miles. 

Some of the stations he has 
worked and are entered in his log 
include JAs (Japan), VKs 
(Australia), HL3s (Korea), HKOs 
(Malpelo Is.), HHs (Haiti), YJ8s 
(New Hebrides), and the stations 
J6LQG (St. Lucia), CP6XE (Bolivia), 
BY5RT (China), YC30SE 

(Indonesia), and YJ8NJS (Port Villa, 
Vanuatu). 

In addition, Keith has worked a 
couple of airbourne amateurs, 
WD9BFW/Airbourne, on a flight 
between Heathrow and Texas, and 
KB2GJO/Airbourne, operator Sam, 
somewhere over the South China 
Sea. 

Another phenomenon is his 
ability to make his antenna 
directional and increase its gain. 

"How can a vertical dipole 
antenna have direction and gain?" I 
hear you say; Keith raises the 
mechanical bucket on the front of 
his JCB and turns the vehicle in the 
required direction. Raising the 
bucket on the JCB, the signal 
strength seems to go up a couple 
of "S" points. 

Keith's radio activities, carried 
out during lunch breaks, have so 
much interested his foreman, Ian 

5S 

m 
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Fleming, that Ian is a serious Short 
Wave Listener and is going to take 
the RAE himself in the near future. 

Enclosed is a photo, taken by 
myself, of the JCB with Keith 
G4RZQ on the left, and Ian, SWL 
on the right. 
— Brian W. Wells GOJEZ, Hayiing 
Island, Hants. 

I would say that Keith is having a 
lot of luck with his set-up . . . 
having several tons of ground plane 
(the JCB) and a freely rotatable 
resonator/reflector (the bucket) of 
the type that most of us can't fit in 
our back yards without the 
neighbours complaining. Has he 
tried Moonbounce with it? We're 
glad to hear that Ian is coming into 
the business. Perhaps, if he gets 
enthusiastic enough, he could set 
up as an amateur radio backhoe 
supplier! — G3Y2W 

Richer and Puzzled 
Regarding the informative 

article by Chris Lorek (the Tatung 
TMR 7602 review) in the February 
issue of HRT, I was contemplating 
purchasing (as a raw beginner) the 
Realistic World Band receiver from 
Tandy, price £149. I shopped 
around after reading the review 
and found the SW5000 (Dixons, 
Saisho) selling at £99.95. Thus my 
£1.40 purchase of HRT saved me 
fifty pounds. 

To improve reception I have 
installed a hundred and thirty-two 
foot wire. This has increased the 
signal level considerably but 
appears to have multiplied the 
interference enormously. Further to 
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this, the set operates better with 
the telescopic aerial fully extended 
and the external aerial plugged in 
(with the internal/external aerial 
switch at the InA position). Is this 
normal, or do I have a set with 
idosyncratic abnormalities? 
— F. Costelio, Scunthorpe. 

This is a reasonable thing to 
expect. The receiver simply cannot 
handle the signal from a long wire 
aerial, and it crossmodulates. Every 
strong signal beats with every 
other strong signal to produce sum 
and difference frequencies, and 
any which fall within the receivers 
range are heard. As far as I know, 
the best of the portables for strong 
signal performance is the Sony 
one, but none of them can beat a 
good "tabletop" model. 

Setting the switch to internal 
aerial on your set allows just a little 
signal from the long aerial to break 
through and improve reception, 
without overloading the set. An 
attenuator could achieve the same 
result more controllably. If you still 
end up short of signal on some 
bands, a narrow preselector could 
help, by rejecting signals far from 
the wanted frequency. — G3YZW 

Zepp Zapped 
I was interested to see Fred 

Simmons' comments regarding the 
"Bonzai" aerial published in your 
March issue. 

The aerials which he describes 
are very interesting but both are far 
larger than a typical "Bonzai" 
which is intended to give optimum 
results from a very small space. 

In any resonant aerial design, 
the high voltage section of the 
aerial contributes very little to the 
overall radiation, so that extending 
the section beyond the coil would 
be of little assistance in this 
aspect. 

The purpose of the multiwire 
section is to increase the overall 
capacitance, reducing the size of 
the loading coil and its losses, yet 
decreasing the Q of the system 
with consequent increase in 
bandwidth. 

The twin wire section of the 
"upside down zepp" has probably 
much the same effect, although I 
would estimate that it contributes 
very little to the radiation, the main 
vertical component being a result 
of the connection between the 
ATI) and the horizontal section. 
— Brian Kendal, G3GDU 

£10 FOR THE LETTER OF THE MONTH 

You've got a gripe about the bandplans, or your're sick of being 
wiped out by next door's microwave. Or maybe you've been bowled 
over by the excellent service from your local radio shop. 

Whatever you've got to say about amateur radio say it here in 
the letters column and you could win yourself £10 for writing the 
letter of the month. 

Sent your epistles to: Letters Column, Ham Radio Today, ASP Ltd, 
Argus House, Boundary Way, Hemel Hempstead, Herts HP2 7ST. 
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First of all, my thanks to all out there 
in HRT land for your kind messages 
received over the packet network. It 
appears this feature is going to be 
very popular. I have recently moved 
house, with the first priority of course 
to place the VHF and HF packet 
stations on air (my carpets and 
curtains are still not in . . . good job I 
have an understanding family who 
realise the meaning of priorities!). 
Moving from one side of the country 
to another has shown that different 
areas have different problems on 
packet, although all of them stem 
from packet's sheer popularity. 

Network Congestion 
In most areas of the UK, the 2m 

frequency of 144.650MHz is buzzing 
with activity day and night. For the 
sleepless amateur there is always a BBS 
(Bulletin Board Station) to 'connect' to in 
the early hours of the morning, or the 
TNCs of other amateurs. However, for real 
time one-to-one communication things 
can get very slow, and sometimes grind 
to a halt. Much of this is caused by BBS 
forwarding and listing activities, as well 
as 'DX Chasing' through network nodes 
currently linked on 144.650MHz. 

As we detailed in the recent Begin- 
ner's Guide to Packet Radio, there is 
certainly light at the end of the tunnel. 
Interlinking between nodes on 1296MHz 
using a high data speed of 9600 baud is 
planned for many areas; in the Midlands 
one port on a network node already exists 
on the national trunking system. Yours 
truly is also planning to run the net nodes 
on 2m, 70cm and 23cm to aid forwarding 
from my three local BBS stations. Once 
the bulk of traffic in busy areas is shifted 
away from 2m, much of the congestion 
should reduce. Remember, societies such 
as the RSGB do NOT pay for the TNCs, 
transceivers, site and electricity costs for 
these services, so you know what the 
moral is if your local group is trying to raise 
funds! 

Another service which is often pro- 
vided by the generosity of individuals is 
the BBS. I recently visited the sysop of my 
local BBS, with his computer, hard drive, 
twin TNCs linked to separate transceivers 
on 2m and 70cm, not forgetting the 
outdoor aerial system, all in permanent 
use for the service of local amateurs. 

Chris Lorek G4HCL 
reports on the latest 

Packet Radio scene 

Remember that a quick message of 
thanks never goes amiss! 

9600 Baud Modem 
Last month I revealed that the 

G3RUH modem is now available in chip 
form, allowing it to fit inside a standard 
TNC case. The latest is that the packet 
radio TNC manufacturers Pac-Comm 
have purchased the rights. The result is 
that a commercially produced unit is now 
available off the shelf for the packet radio 
addict as well as public spirited groups' 
who intend to set up links on 1296MHz. 
Remember that this system employs 
direct modulation of the transceiver's 
oscillator, and so does require you to go 
inside your rig! 

Portable Packet 
I recently had great pleasure in using 

what must be the world's smallest TNC, 
the Telereader TNC-u21. Measuring 
20mm x 60mm x 100mm, it has a built- 
in NiCad power pack, sockets and leads 
provided for direct connection of a 2m of 
70cm handheld, and a 25-way RS232 
connector that just about covers the rear 
panel! A built-in mailbox is provided, and 
the unit is TNC-2 compatible. This means 
that a complete packet station may be 
fitted into your pocket, linked to one of the 
many handheld terminals such as a Psion 
Organiser. I have used it successfully now 
for a couple of weeks linked to an FT411 
handheld and Z88 laptop computer. It is 
currently only available abroad; in the 
USA, for instance, it is marketed as the 
Heath HK-21 Pocket-Packet at $219.95, 
but could this be the next generation of 
TNCs in the UK? If demand warrants it, an 
exlusive HRT review will follow! 

TheNode 
As well as the numerous KA-Nodes 

in use, together with formal Network 
(NetROM and TheNet) nodes and several 
Digicom nodes using Commodore com- 
puters, yet another node has been un- 
veiled. The latest here is TheNode' a 

copyrighted program written by G8BPQ 
with a facility to link several RF ports as 
well as a BBS system. Regular users of 
NetRom and TheNet nodes will find it is 
broadly similar to these apart from the 
requirement of prefixing your ongoing 
'Connect' request with the desired Port 
number, in the form: 

C 'Port number' Call eg "C 1 G4HCL will 
send a Connect out on part 1." 

To check available ports, use the 
command 'P'. 

Once connected to TheNode, to 
connect onto the first free BBS port, 
simply type 'BBS'. 

Other commands are: 
USERS or 'U' - lists other users con- 

nected. 
INFO or T -gives a short informa- 

tion text. 
NODES or'N' - lists other known Nodes 

(no port no. required). 
ROUTES or 'R' - list of direct routes. 
LINKS or 'L' - gives current links to 

TheNode in use. 
STATS or'S' - list of Frames TX, RX, 

etc. 

Upgrades 
In view of the recent requirements for 

periodic CW indents and third party 
message inhibit on PBBSs, a note of 
caution to amateurs who are sending 
eproms in the post for re-programming 
upgrades would not go amiss. If you stick 
your old eprom in an envelope with the 
legs pushed into a piece of foam, the Post 
Office automatic sorting machine will 
flatten it nicely, perforating the envelope 
with the sharp IC pins, resulting in a lost 
IC and possible personal injury and sorting 
machine damage. If you do send ICs 
through the post, make sure you use a 
length of one of the plastic IC tubes or put 
the IC in a non-crushable box. One UK 
TNC retailer tells me he has a lovely pile 
of empty envelopes that once held 
eproms! 

On the hardware front, as well as the 
new TNC 325 (re-named from the TNC 
225) which I hope to review next month, 
the latest news is that the Kantronics 
KPC-4 has dropped substantially in price. 
This is a dual-port TNC with simultaneous 
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operation facility, which could be of 
interest if you re thinking of expanding 
your packet station by adding a further 

port on 70cm, 6m or whatever, or wishing 
to run a node, gateway and personal 
maildrop without tying up your computer. 

1989 Data Symposium 
This annual RSGB event has now 

been re-scheduled (due to a double- 
booking error) to a different date and 
venue. The latest information is that it will 
take place at the University of Surrey in 
Guildford, run jointly with the AMSAT-UK 
Satellite Colloquium over the 28-30 July. 
The first day will concentrate on Data, the 
second on combined Data/Satellite activi- 
ties (the two having much in common), 
and the third on satellite subjects. If any 
data whizz-kids out there would like to 
contribute a paper at the Symposium, I'm 
sure Mike Dennison G3XDV at the RSGB 
headquarters would like to hear from you. 

End of Message — CTRL-2 
I'm always pleased to hear from 

readers of this column, if you'd like a 
mention given to your group's activities, 
or want to air your news in the world of 
packet, I can be reached via the network 
with a message routed to G4HCL @ 
GB7XJZ, or via Prestel Mailbox 011138096. 
If you prefer pen and ink, then letters 
addressed to Chris Lorek, c/o HRT Maga- 
zine at the editorial address will also get 
to me, but please note that my callbook 
address is not correct. Till next month, 73 
de G4HCL. 

C.M.HOWES 

COMMUNICATIONS VISA 

Building your own receiver is one of the most satisfying aspects of amateur 
radio. Nothing quite beats the thrill of hearing stations from far away on a 
set you constructed yourself. The first contact on a homebrew transmitter 
comesaclose second though! Fortunately we offer kits for both butit'sthe 
receivers'turn to be featured this month:— ' l'uuul!'l[le 

Dc Rx DIRECT CONVERSION COMMUNICATIONS RECEIVER 
The HOWES DcRx series of receiver kits offer amazingly good performance 

lycoiulnl^ faSwy t°.build equiPnent. These receiver kits have made an excellent introduction to amateur radio for many newcomers, as well as 

araun^the WofiH STh 3 QRP Stati0,n f0r thousands of licenced operators .be Wor'd' These are single band receivers, and as such avoid 
anH r-\/w »eXp^?SeS' whl'st offerln9 very pleasing results for both SSB and CW reception. Versions are available to cover the 20,30,40,80 and 

' .plus a 5-4MHz HF airband variant. A case and a 
^an cMnr!i 19KiapaClt0r? are ,he only major Parts you need to add. We 
Tha n s .able caPacitors at £1.50 each for all but the 160M version. The DcRx receivers can form part of a transceiver in conjunction with one 

a?(
d there are many other inter|inking modules that can be added as you built up your station. 

DcRx Kit: £15.60 Assembled PCB: £21.50 

MBRX H.F. MARINE BAND COMMUNICATIONS RECEIVER 
MBRX lS. Imore soPhis<icated Direct Conversion receiver 

the 80 and 160M amateur bands, international distress frequency, coastal 
stations etc. Addi'ional features include a switched RF attenuator RF 
amplifier stage, two stage active filtering, fine tune control, and an AGC 
Wh h

k ! ^cFU kits' up t0 1W audi0 0utput is available for oudspeaker or headphones. Two 365pF (or 50CpF) t jning capacitors are 
required. This kit will enable you to build an SS3 and CW receiver with g od 
facilities and performance at a sensible pr ce 
MBRX kit: £29.90 Assembled PCB: £44.90 

Mail Order to: EYDON, DAVENTRY 

NORTHANTS NN11 6PT 
TEL: 0327 60178 

TRF3 SHORTWAVE BROADCAST RECEIVER 
This little set is designed principly for AM Broadcast reception, but SSB and 
CW signals can also be resolved with a little careful tuning. Frequency 
coverage is 5.7 to 12.8MHz in three switched bands. This gives reception 
of the busiest part of the shortwave broadcast spectrum, plus 30 and 40M 
amateur bands. The set features a switchable input stage that enables very 
short antennas to be used as well as full size ones. This kit is a very popular 
present for the 'junior op", and has good educational value as well as being 
great fun to build and use. A suitable 50pF tuning capacitor is available at 
t i.ou. 
TRF3 Kit: £14.80 Assembled PCB; £20.20 

NEW! — ACTIVE ANTENNA 
AA2 ACTIVE ANTENNA KIT 
Surprising as it may seem, there is no need for large receiving antennas 

new HOM/pl^l W»- GoPd reSultS can be obtained by using the 
Thcf k't and just a few feet of wire or metal rod 

hPPPP, Wlthasinglewireoraminiaturedipole,indoorsorout 
and covers 100kHz to 30MHzapplications. Direct or coax powering can be 
used, and there are two selectable gain settings. Ideal for use with a 'black 
box general coverage receiver or one of our kits! 
AA2 Kit: £7.50 Assembled PCB: £11.50 
If you would like more information on any item, or 
the rest of our range, simply drop us a line en- 
closing an SAE. We have an information sheet on 
each kit, plus a catalogue showing the full range. 
All HOWES KITS come w'th full clear instructions, 
good quality PCB, and all board mounted com- 
ponents. Delivery is normally within 7 days. 
Please add £1.00 P&P to your total order value. 
73 from Dave G4KQH, Technical Manager. 
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HRT's wandering ear catches some programme 

information from English language stations across 

the globe. 

In the February L/sfen/ng On . . . we 
gave the winter times and frequen- 
cies of many international broadcast 
stations' programmes in English. As 
this is being written the weather 
outside is still rather wintry, but we 
change our clocks to summer time on 
26th March and many broadcast 
stations take the opportunity of 
revising their programme and trans- 
mission schedules on the same date. 
This time, however, very few of them 
have sent me the required details in 
time forthe HRTdeadline, so instead 
we take a look at some of the 
programmes you can expect to hear 
on these stations that have sent out 
their information in good time. 

Until a year or two ago, anyone 
tuning in at random to a short-wave 
broadcast in English for the first time 
would probably not have stayed 
tuned for very long. Many of the 
programmes were exceedingly bor- 
ing. Some stations have hardly 
changed today from the dark days of 
the cold war, and Radio Tirana is 
perhaps the best example. This sta- 
tion now actually has a cult following, 
mainly among students and "trendy 
intellectuals", who find feature pro- 
grammes such as "The Marxist- 
Leninist Movement Throughout the 
World is Growing in Scope and 
Strength" almost surrealistic. How- 
ever, many other stations have 
improved their programmes dramati- 

cally in recent years, and one of the 
first to do so is Radio Beijing which, 
incidentally, used to be relayed by 
Radio Tirana for listeners in Europe 
and the Middle East in the old days. 

These days. Radio Beijing is 
relayed instead by Swiss Radio Inter- 
national and Radio France Inter- 
national from transmitters in both 
France and French Guiana, South 
America. More recently. Radio Mos- 
cow's programmes have undergone a 
subtle change. The old hard-sell 

propaganda is out, and a more 
"friendly" style of presentation and 
content is in. Radio Moscow's World 
Service in English, which has been 
broadcasting 24 hours a day for 
several years now, was joined on 1st 
January by a Radio Moscow World 
Service in Russian, intended mainly 
for the growing number of people 
learning Russian, but also for Russian 
emigres and seamen etc. 

In addition to the World Service 
in English, though. Radio Moscow 
still has its regional programmes, for 
listeners in Africa, North America and 
of course Great Britain and Ireland. 
The British service is one which shifts 
its timing depending on local summer 
or winter time, so in the winter 
months it is at 2000-2100 GMT, 
while in the summer it is broadcast 
one hour earlier. 
In addition, news in brief is broadcast 
daily at 1930 and In the News Today 
(an analysis of the latest news de- 
velopments) just before the close of 

i 

IBB 
m 

Su 
mm 

Pen and ink drawing of Radio Tirana's Broadcasting House. 
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Radio Moscow British Service — Some programmes 

News 1900 GMT daily 

Observer's Commentary (an analysis of some major 1910 G MT 
development at home or abroad) Mon Wed hu ^ri 

Glance at the British scene (developments in Britain 1910 GMT Sat 
as seen from Moscow) 

Commentator Answers Listeners' Questions (an 1910 GMT Sun 
answer to some thought-provoking questions 
from a listener) 

European Reporter (a discussion programme on 1910 GMT Tue 
issues of European importance) 

Vantage Point (Moscow viewpoint on major 1925 GMT Mon Fri 
developments, presented by political 
commentator Boris Belitsky) 

Soviet Panorama (the Soviet scene and Soviet- 1935 GMT Wed 
British exchanges) 

Moscow Mailbag (your questions answered, 1935 GMT Sat Sun 
whatever the subject) 

You Write to Moscow (ongoing correspondence 1935 GMT Mon 
with listeners) 

Request Concert 1935 GMT Thu 

Round About the Soviet Union (visits to various 1940 GMT Fri 
parts of the country) 

the broadcast at 2000 GMT. There 
are also occasional programmes spe- 
cifically for Irish listeners, folk music 
programmes, science and engineer- 
ing features and so on. Listen on 
1143, 7240, 7250, 9450, 9685 and 
9740 kHz. 

Radio Moscow's World Service 
has similar programmes to the British 
service, with a ten minute news 
bulletin on the hour, every hour, and 
a short news in brief on the half- 
hours. Programmes are rather more 
general, however, with features ex- 
plaining the thoughts behind Peres- 
troika, or "restructuring", and more 
music features, especially from the 
various Soviet Republics. 

Radio Australia's 24-hour a day 
English-language service is best 
heard in Britain at 0700-1030 GMT 
on 9655 kHz, although it is some- 
times also heard in the afternoons 
and evenings on 6035 and 7205 kHz 
(Radio Australia's schedule suggests 
these frequencies between 1530 and 
2030 GMT). Generally speaking, 
though, co-channel interference and 

splash from stronger European sta- 
tions only 5 kHz away makes listen- 
ing at those times difficult. 
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Radio Moscow World Service and 
British service can both be heard with 
English language programmes. This 
QSL shows the Council for Mutual 
Economic Assistance building in 
Moscow. 
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The Voice of Turkey's impressive new 
rotatable antenna system at the 
Cakirlar transmitter site near Ankara. 
The whole structure rotates and can 
complete a 180% turn in three minutes. 

We have dealt so far with two of the 
largest international broadcast sta- 
tions, albeit with very different styles 
of programming. One much smaller 
station which has an enthusiastic 
band of listeners is the Voice of 
Turkey. Despite being a comparatively 
small station it broadcasts in quite a 
few languages of neighbouring coun- 
tries, such as Greek, Albanian and 
even Azerbaijani, and has recently 
added broadcasts in Chinese to its 
schedule. The Voice of Turkey's 
English-language programmes are 
quite varied and interesting and can 
be heard between 2100-2200 GMT 
on 9825 kHz and again at 2300- 
2400 GMT on 7160, 7250, 9445 and 
9680 kHz. The broadcast opens with 
the news, followed by different 
features on different days of the 
week. 

Every year, the Voice of Turkey 
organises an essay contest, the prize 
being an all-expenses paid trip to 
Turkey. In 1988, there were only 156 
entries, and five prize-winners, so you 
would stand quite a good chance of 
winning if you entered. The topic is 
announced in the broadcasts, so you 
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have to listen to stand any chance df 
getting a free trip! Generally speak- 
ing, the Voice of Turkey is received at 
excellent signal strength, thanks to 
their two 250 kW and two 500 kW 
transmitters, 500 kW being just 
about the most powerful transmitters 
in use on short wave anywhere in the 
world at present. At the end of 1987 
they put into operation a new revolv- 
ing antenna system at their transmit- 
ter site at Cakirlar, Etimesgut, about 
17 km from Ankara. It is 46 metres 
high, 80 metres in diameter and 
weighs in at some 170 tons, and with 
500 kW going into the antenna, the 
erp is several Megawatts, so it is 
perhaps not surprising that such 
good signals are received from the 
station. 

Some DX Tips . . . 
With the improvement in propa- 

gation conditions caused by the up- 
turn in the sunspot cycle and, 
co-incidentally, the reduction in inter- 
ference problems thanks to the 
decision of the USSR and several 
other countries to cease jamming of 
Radio Free Europe, Radio Liberty and 
certain other Western broadcasters, 
reception of rare DX stations has 
become somewhat easier of late. 
Thanks to those sunspots, the 11 
metre band, long neglected by broad- 
casters, has once again sprung into 
life, with Radio France International, 
BBC World Service, Radio Denmark, 
Radio Norway International and 
others once again using this band. 
However, even higher frequencies are 
propagating right up to (and probably 
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The magnificent Blue Mosque in 
Istanbul, with the Bosphorus in the 
background. 

even beyond) 30MHz — my receiver 
will not tune any higher than this! 
Kazakh Radio's second programme, 
in Kazakh, is audible almost daily on 
29800 kHz, this being the fifth 
harmonic of 5960 kHz. 

When conditions allow, the upper 
part of the 10 metre amateur band 
has been quite full of harmonics of 

broadcast stations, mainly coming 
from Soviet Central Asia. At the other 
end of the frequency scale, though, 
one station which has been very 
difficult to hear for many years has 
recently made an appearance again. 
This is the regional station at Bukavu 
in Zaire, which broadcasts in Swahili 
and French on a frequency varying 
between 4843 and 4846 kHz. The 
station identifies itself in French as 
"Office de Radiodiffusion-Television 
Zairienne, station Bukavu" and has 
been heard around 0430 with a news 
broadcast in French, and also occa- 
sionally at sign-off around 1830 GMT. 
When looking forthis station, beware 
of the more powerful Nouakchott, 
Mauritania on 4845 kHz: this also 
broadcasts in French from time to 
time, but is mainly in Arabic and the 
music broadcast by the two stations 
is quite different. 

Kiaama 
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The gate of heavenly peace, as depicted on a Radio Beijing QSL card. 

Voice of Turkey — English Language broadcasts 

Saturday; "Outlook" followed by "DX Corner" alternating with 'From 
Turkey with Love". 

Sunday; Turkish-Greek relations in the past and today, followed by 
"Oldies but Goodies" 

Monday; "Turkey: A Secular Country" (about the influence of Islam in 
Turkey today) 

Tuesday: A feature about Ataturk (the "father of modern Turkey") 
followed by "Turkish Artists of International Fame" and "Turkish 
Album" 

Wednesday: Letter-box 

Thursday: "The Turkish Constitution and Constitutional Institutions" 
followed by "What Do You Know About Turkey?" 

Friday: "All About Turkey followed by "Turkish Cuisine" 

Also in the 60 metre "tropical" 
band, "RFO Guyane" from Cayenne, 
French Guiana, has been heard often 
recently in the early mornings around 
5055 kHz. When not carrying its own 
local programmes, this station relays 
a satellite feed of France Inter, so if 
you have two receivers you can check 
your catch against 62 kHz long wave 
— the Guianian station should be 
delayed by a fraction of a second. 
France Inter is also relayed for long 
periods by "RFO Tahiti" which can 
sometimes be logged in Europe on 
11826 kHz around 0700 or 0800 
GMT. 

Finally, another station which 
had disappeared for a long while has 
also recently made a re-appearance. 
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This is the "Voice of Free Sahara", a 
clandestine operation believed to oe 
coming from a transmitter in Algeria. 
It broadcasts in Arabic between 
2200and 2300GMTon 15215kHz, 
although apparently only irregularly. 
The "Sahara" that they are trying to 
liberate is the Western Sahara, that 
part of West Africa formerly belong- 
ing to Spain and now occupied by 
Morocco. 

Schedule changes 
I have received a schedule from 

Radio RSA in Johannesburg, which 
gives their transmission schedule for 
the summer months. Interestingly, 
they are again expanding their broad- 
casts and are now on the air daily 
between 1100-2100, except for a 
break between 1600 and 1800 GMT. 
Not all of this period is specifically 
beamed to Europe, but the frequen- 
cies used suggest that the broad- 
casts should be well heard here: 
1100-1200 on 21535 and 21590; 
1200-1300on 21590; 1300-1400on 
17755 and 21519; 1400-1600 on 
17755, 21590, 21670 and 25790; 
1800-1900 on 17795 and 21535 and 
1900-2100 GMT on 17795 and 
21590 kHz. Note the use of 25790 
kHz in the 11 metre band, which so 
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RADIO NEDERLAND 

Radio Netherlands' evening English 
transmission at 1830-1925 GMT is 
no longer broadcast from transmitters 
in Holland to listeners in Europe. 
It has proved easier to hear their relay 
stations on Bonaire and Madagascar! 

Radio Australia — morning reception 

World and Australian News 0700-0713 and 0900-0913 GMT daily 

Window on Australia (looking in on people and 
places all over Oz) 

AgriNews (agricultural programme) 

You Asked For It (answering listeners' questions 
about Oz) 

0713 GMT Mon-Fri 

0713 GMT Sat 

0713 GMT Sun 

and 

Feature programmes — a different feature 0730 GMT daily 
programme every day of the week broadcast 
between 0730-0800 and 0930-1000 GMT. 
Especially recommended are "Communicator" 
0730Sun and "Taim Bilong Masta" 0730Thu 
repeated 0930 Sun. The former reports on the 
latest developments in communications and 
DX news, the latter traces Australia's 
involvement in Papua New Guinea over more 
than 100 yrs. 0930 GMT daily 

International Report (background to, and 0800 GMT daily 
interpretation of, regional and global issues, and 
including correspondents' report) 1000 GMT daily 

Propagation report (latest news of sunspot groups, 0827 GMT daily 
"A" indices and propagation forecast for next except Sun 
24 hrs.) 

Sports Results 0830 GMT daily 

Music of Radio Australia ("live" presentation of 0845 GMT daily 
middle-of-the-road music, with weather reports and 
around the country) 0913 GMT Mon-Fri 

Boomerang (your enquiries about Radio Australia 0913 'GMT Sat 
answered 

Book Readings (serialised readings from popular 0913 GMY Sun 
books) 

far has proved to be an excellent 
frequency; I expect we will see more 
stations using this frequency band 
soon. 

Another small station which has 
been very difficult to hear in Europe 
until fairly recently is RAE, Radio- 
difusion Argentina al Exterior, in 
Buenos Aires. They have recently 
changed their schedule and now 
broadcast to Europe at 2200-2300 
on 15345. The programme is in 
English, except on Tuesdays and 
Thursdays, when it is in German for 
some reason. RAE also broadcasts on 
11710 and 9690 kHz, frequencies 
which have not been changed for 
more than 20 years, but due to 

transmitter problems they can only 
use one frequency at a time at 
present. On Wednesdays at about 
2235 there is an amusing mailbag- 
type programme, which sounds en- 
tirely unscripted, with the presenter 
ripping open envelopes and attempt- 
ing to read out the letters at first sight. 

Finally this time, fans of Radio 
Netherlands should note that they 
have given up the fight of attempting 
to put a good signal into Europe for 
the 1830 English-language broad- 
cast. They not longer use the Lopik 
site in Holland for this programme, 
but listeners in Europe could try on 
17605 or 21685 from Bonaire or 
15560'from Madagascar. 
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Chris Lorek G4HCL reviews a set of guides to the 

"other" bands. 

- 

UK LISTENERS 
CONFIDENTIAL 

FREQUENCY LIST 

Nowadays, many HF transceivers 
have general coverage receive as 
standard, but what goes on in the 
frequency ranges between the ama- 
teur bands? Some may say, "Some 
broadcast stations, and besides that 
not a lot", others could say "Lots of 
funny noises, and the odd fish-phone 
station". After spending a large 
amount of money on such a trans- 
ceiver, or a general coverage HF 
receiver, the novelty of tuning around 
the bands often wears off, and the set 
stays put on a few broadcast frequen- 
cies or the amateur bands. 

But have you ever wanted to 
know what Concord pilots talk about 
half-way across the Oceans, or what 
tomorrow's weather map is going to 
look like? Many amateurs already 
have the gear, all they need to know 
is what to do with it. Many all-mode 
terminal units, ie AMTOR/RTTY/ 
Packet/WEFAX decoders, used by 
forward-thinking amateurs of the 
future, are capable of receiving many 
other signals apart from those origin- 
ated by amateurs! 

Scanner Owners Start Here 
If you're an aircraft buff, some- 

times visiting observation platforms 
at airports or going to air shows, you'll 
undoubtedly either own, or be con- 
sidering the purchase of, an airband 
receiver. The scanner type is the 
more popular amongst serious en- 
thusiasts, and rather than search the 
entire frequency band for signals, 
storing these in memory channels as 
required with one of the many fre- 
quency listings available could save a 

lot of time. Alternatively, you may 
wish to find out which sections of 
each frequency range covered by 
your multi-band scanner are allocated 
to which types of users, such as 
Marine VHF, Airband Navigation and 
the like. Here we detail one or two 
books that may be of use. 

Don't End Up inside 
It must be remembered that it is 

often illegal to listen and/or make use 
of information from certain non- 
broadcast stations, the rules often 
depending on which country you live 
in. Our North American readers for 
example have different laws to those 
of our Eastern European readers. In 
the UK for example, one can obtain a 

letter of authority to receive off- 
screen Weather Fax pictures for your 
own personal use, and listening to 
aircraft communications is often 
tolerated without a fuss, however 
tuning into your local Embassy or 
Military frequency (and especially 
telling everyone about what you hear 
later on) could bring about an un- 
desired result! So please don't take 
comments expressed here as to the 
content of these books as an invita- 
tion to break your law; if in doubt 
check first. 

UK Listeners Confidential 
Frequency List 
This book, currently the most 

expensive of those detailed here at 
£6.95, is in my opinion worth every 
penny to the active HF listener. I've 
had a copy of this book from the very 
first issue many years ago. The latest 
issue covers the frequency spectrum 
of 2MHz-30MHz, with a comprehen- 
sive listing in frequency order of a 
large number of broadcast and non- 
broadcast stations to be found within 
this spectrum, with each fequency 
band detailed according to its use. For 
instance, 3500-3800kHz is shown as 
amateur, with spot non-amateur fre- 
quencies within this range detailed 
with the user and mode of operation. 
Taking the example of 3737kHz, this 
is shown as being used by Kalingrad 
on CW with the callsign UJY, to 
explain the strange reply to your CQ 
call on that frequency last week. 
Further up, in the band 3800- 
4000kHz we see that you can find 
the AM transmissions of the BBC on 
3955, 3970 and 3975, with adjacent 
transmissions from other users on 
modes such as SITOR FAX and so on 
being detailed as appropriate to 
explain what the weird noises we 
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sometimes hear on the bands really 
are. 

At the beginning of the book, 
several pages explain to the beginner 
what to look for in a receiver, such as 
an RF gain control, attenuator, slow 
motion tuning, slow/fast AGC and so 
on, and an explanation of what these 
do. A selection of commercial re- 
ceivers are described together with 
simple aerial construction details. 
Finally, modes of operation such as 
RTTY, facsimile and the like, together 
with users such as marine and aero- 
nautical services, and the many 
unusual transmissions such as 'Num- 
bers' stations are described. At the 
end of this 150 page A4 sized book 
are several personal log sheets to help 
you keep a record of your listening 
activities. 

Pocket Guide to RTTY and 
Fax Stations 
This A5 size guide lists details, in 

order of operating frequency, of data 
communication stations operating in 
the HF spectrum, with RTTY, SITOR, 
ARQ, and FAX stations in a similar 
manner to the previously detailed 
guide. Priced at £2.95 with 46 pages, 
it would provide a useful guide next 
to the receiver and terminal unit for 
those mainly interested in these 
forms of digital communication. 

HF Oceanic Airband 
Communications 
This 29 page guide is of particu- 

lar interest to the airband enthusiast 
who wishes to expand a little further 
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afield than line of sight VHF range, 
giving details of HF airband usage 
over the 2MHz-23MHz range. The 
frequency listings are very similar to 
those contained in the UK Listeners 
Confidential Frequency List, but with 
a very readable introduction section 
detailing HF airband communica- 
tions, search and rescue operations 
and so on. The inertial navigational, 
Selcall and Volmet Systems are de- 
scribed, with suggestions for plotting 
aircraft co-ordinates at home. Again, 
details on typical receivers to be 
found on the market, and simple 
aerials are given, but with special 
reference to their use and suitability 
for airband reception. This publica- 
tion is A4 and is priced at £3.95. 

VHF/UHF 

AIRBAND 
FREQUENCY 

GUIDE 
SECOND EDITION 

The Complete VHF/UHF 
Frequency Guide 
This 87 page book gives details 

of band use over the range 26MHz to 
above 47GHz, although it must be 
admitted that not too much is likely 
to be received at the upper end of this 
frequency range! The allocated UK 
use of each individual band segment 
is described, and in many instances 
channel-by-channel details are given, 
for example in the CB, amateur, 
terrestrial and satellite TV, marine and 
aircraft bands. Complete details are 
given of the amateur band UK re- 
peaters, and international amateur 
beacons likely to be received in the 
UK, making this a useful amateur 
radio guide as well. 

HF OCEANIC AIRBAND 

COMMUNICATIONS 

COM(»RCMe««'VE LI t'.HGS Of THE HE AIRAANQ KETWOAK 2.23 MHZ 

Again, a readable introduction 
section is included, with details of 
modes of transmission, channel 
spacings, typical commercial scan- 
ners and wideband aerials for the 
VHF/UHF spectrum. The book is A4 
size and is priced at £5.95.1 feel that 
as with its HF counterpart it would 
provide an invaluable companion to 
the active VHFAJHF amateur or list- 
ener, again I've had a copy of this 
book from the very first issue many 
years ago. 

VHF/UHF Airbnd 
Frequency Guide 
This publication could easily be 

described as a complete listening 
guide; as well as detailing the 
frequency bands channel by channel, 
just as the Complete VHF/UHF Guide 
contains in its aircraft band sections, 
it gives frequencies and their use for 
each individual control site location, 
hence simplifying what would other 
wise be a long search through many 
pages of listings when visiting a 
particular air show. Details on re- 
ceiving airband signals, receiver 
requirements, aerials and so on are 
given, with typical airband receivers 
detailed. A further chapter on airport 
control and information, radar, Vol- 
met, company frequencies, ground 
services, aircraft circuit patterns and 
the like follows, with such abbrevia- 
tions as VFR, VMC, IFR and IMC 
explained. This 101 page guide is 
again in A4 format, and is currently 
priced at £5.95. 

My thanks go to Waters and Stanton 
Electronics for the loan of the above 
publications. 
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A simple diplexer for 70cm broadcast use 

by G Packer, G3UUS 

80mm 

o ci O 
L3 

C2 
L2 

50mm 
Cx 

o o 

25mm 20mm Fig.l. The authors' component layout. 

Since the acquisition of a new car 
with FM radio, the 'BC output of my 
2m/10m/BC multiplexer has been of 
little use. 

This simple diplexer allows the 
use of a 5/8 over 5/8 70cm collinear 
(physically around 90cm long) for 
70cm and all the broadcast bands 
from long wave to VHF/FM. 

Construction 
Anybody building this is advised 

to follow up the UHF part of the 
diplexer construction closely, but any 
small suitable enclosure may be used, 
and the sockets changed for those 
that match the builder's other equip- 
ment. S0239/PL259 connectors are 
NOT advised at UHF (even though 

some 70cm rigs come with them 
fitted as standard — BNC and N-Type 
are always preferable. 

Installation and Testing 
Unlike the previous unit for 

2m/10m/BC, this diplexer requires no 
setting up and is easily reproduc- 
able by any amateur with the mini- 
mum of tools. After installation it may 
be advisable to check the VSWR if an 
accurate UHF VSWR meter is avail- 
able (most of the cheaper VSWR 
meters give up around 200MHz), but 
units built to date have shown no 
measurable degradation of the VSWR 
and less than O.ldB through loss to 
the transmitted signal. 

SOLDER ON TOP 
(ANT) 

10mm 5mm 

30mm 

SOLDER ON BOTTOM 
(Ll.Tx/RxSKT) 

5mm OF Cu REMOVED EITHER END, 
TOP AND BOTTOM 

25mm 
| 5mm 
h^J 

2 SLIPS OF SINGLE-SIDED 
PCB SUPER GLUED TOGETHER 

Fig.3. Methods of constructing Cx. 

Tx/Rx ANTENNA 
BROADCAST 

Rx 
(S)  

L3 C2 
lOOp 

47p 

LI = 6t 22SWG 6mm 
L2 = 3t 18SWG 10mm 
L3 = 6t 22SWG 6mrr 
Cx = SEE FIG.2 

F'g.2. "*"5© circuit, with specifications for wound components. 

Warning 
Cx is constructed by Super- 

gluing two slips of single sided PC 
board together. (Epoxy resin can also 
be used, if you can wait long enough 
for it to cure.) 

Superglue heated by a soldering 
iron produces extremely irritating 
fumes that affect the eyes and nose, 
so solder the PC boards at arms' 
length with a slight airflow away from 
you. 
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A WORLD OF OPPORTUNITY FOR 

RADIO OFFICERS 
We offer a secure and rewording shore-based career in the forefont ol modern 
telecommunications technology. Thirty weeks special training (plus 6 weeks for 
non-typists) will prepare you to undertake o wide range of specialist duties as 
a RADIO OFFICER covering the complete communication spectrum from 
DC to light. i-o qua|jfy you need to hold or hope to attain: 

an MRGC or BTECI INC in a Telecommunications 
subject with the ability to read morse at 20 wpm 
City and Guilds 7777 at advanced level, 

incorporating morse transcription skills, would 
be advantageous. 
Anyone without the above qualifications 
who has 2 years radio operating experience 

will also be considered. 
Age - preferably under 45 years 
We offer you: 
Comprehensive Training, Good Career 

Prospects; Opportunities for transfers 
within UK and Overseas; Generous 

leave Allowances and a Non- 
contributory Pension Scheme, Job 
Security Attractive Salaries - and 
much more. 
Salary (Reviewed Annually) - As a 
Radio Officer alter training: 
£11,568 rising to£l7,057 pa in 5 
annual increments, (includes shift 

and weekend working allowance) 
CIVIL SERVICE IS AN EQUAL 
OPPORTUNITY EMPLOYER. 
For more information and application 

form write or telephone; 

«> 

""■■■■■■■•I 

GAREX ELECTRONICS 

WEATHER SATELLITE SYSTEMS 
☆ ☆NEWYY ☆☆NEWYYYYYYNEWYYYV 

SPECTACULAR NEW ATARI ANIMATED 
SYSTEM 

Garex are proud to announce that they have been appointed sole UK 
dealer for this incredible new Timestep product. Following on 'rotn 
Timestep's phenomenal success in the education market a special low 
cost Atari ST version of their animation system is now available. Simply 
plug in your existing receiver to view amazing pictures. For the ultimate, 
add a Meteosal receiver for unbelievably smooth 15 frame animation that 
is completely automatic once set up. Just watch the clouds roll by! New 
pictures are added twice an hour if required, the oldest being discarded 
automatically. This sophisticated package will run on any Atari ST-1040 
and compatible colour monitor, comes complete with all software and 
colour-keyed Atari interface unit. £299.00 
Optional 16 grey scale adaptor for colour monitor £24.95 
For those who would like a one-stop-shop, we offer the complete package 
of a ready-to-run system: Meteostat dish and receiver, Atari interface unit, 
grey scale adaptor, 14in colour monitor, Atari ST-1040 computer, software 
(including demo disc) 

AND, OF COURSE, ALL PLUGS AND CABLES 
On your doorstep £1,695.00 

COMPACT FRAME STORE SYSTEM 
The basic MICROWAVE METEOSAT system, no complications, a 
complete plug in and go package requires no computer, no software, and 
can be up and running, including dish alignment within ten minutes. 
Nothing more to buy: dish, microwave receiver, frame store, 12in b/w 
monitor AND ALL PLUGS AND CABLES. Designed by Timestep, 
supplied by Garex £995.95 

137MHz VHF SATELLITE ACCESSORIES 
137MHz active antenna + 35m cable 74.75 
137MHz 10-channel receiver £155.25 
SAE for full details and prices of other 'separates' 

★ ★★★★★ ★ ★★★★★ ★ ★★★★★ ★★★★★★ 
GAREX VHF RECEIVERS 

The celebrated Timothy Edwards designs now owned and manufactured 
by GAREX, 
w A simple but versatile design capable of covering spot frequencies 

in the range 25-200MH2. 
A Excellent sensitivity (typically 0.4uV for 12dB SINAD). 
W Double superhet (10.7MHz and 455kHz IFs). 
☆ Choice of IF bandwidths from 'W-SAT to '12.5kHz' PMR standards, 
ir The basic receiver is single channel crystal controlled. 
w Multichannel option. 
☆ 2 watt audio output stage having a low quiescent current, 
ft Size; 153x33x13mm 
ft Requires 10-14v DC supply. 
PRICES: 
Stock Versions; (fully assembled, aligned and tested boards) 6m, 4m, 
2m and Weather Sat: £49.95 
Complete cased version and special options; details and prices on 
request. Crystals can be supplied if required; most popular 2-metre 
frequencies and the currently active weather satellites are readily 
available. Crystal prices on request. 

£15.50 

i 

THE RECRUITMENT OFFICE, CCHQ, ROOM A/1108 
PRIORS ROAD, CHELTENHAM, GLOS GL52 SAJ 

OR TELEPHONE (0242) 232912/3 

Mains power supply module: 
GAREX VHF PREAMPLIFIERS 

Compact size: 34x9x15m 
Up to 26dB gain 
Can be made for any frequency in the range 40-200MHz 
3dB bandwidth ±3MHz (at 145MHz) 
Uses BF981 (0.7dB NF at 200MHz) 
Input and output impedance 50 ohms 
IdB compression: +10dBm 
Saturated output: +15dBm 
Supply voltage 8-17v DC at 5-10mA 

ft 
ft 
ft 
ft 
ft ■£ 
☆ 
☆ 
Stock Versions: (fully assembled, aligned and tested boards) 6m, 4m, 
2m and Weather Sat: £11.45 
Other versions: prices and details on request. 

Y7 HIGH PERFORMANCE YV 
2 METRE PRE—AMPLIFIER 

ft 3 Band-pass stages for improved selectivity 
ft 16dB gain with IdB NF 
ft Switches 35 watts 
ft RF switched (fail-safe action): gas-filled relays 
Assembled, tested pcb £42.50 
Boxed version £49.95 
Gas-filled relays as used in pre-amp £4.95 

Main Distributors for 
REVCO ELECTRONICS LTD. 

Prices include UK P&P and 15% VAT 
Ask for details of our Interest Free Credit 

^ GAREX ELECTRONICS 
HARROW HOUSE, AKEMAN STREET, TRING HP23 6AA 

TEL; TRING (044282) 8580 
and CHEDDINGTON (0296) 668684 

Callers by appointment only 
Ho OOCOOOOOOOOOOOOOOBOOOOOOOOSOOOOOOOCOOOCr. 
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Richard Q. Marris G2BZQ rigs an "invisible" 

indoor/outdoor aerial — over the ceiling or out of the 

window. 

ttp1 

©-Tmr-p-, 

LJ1 

LOAD COIL 

n 

ISO METER OPTIONS 

Fig.3. The VRS on different loads. 

VRS stands for a Very Restricted 
Space antenna designed for use, 
indoors, in any room. It can, of course, 
be used elsewhere, such as outdoors 
under the eaves, in a postage stamp 
size backyard or garden; simply hang- 
ing out of a window. It should, there- 
fore, be of interest to that largely 
ignored ethnic majority of HF Tx-ers 
who have antenna space problems — 
or official restrictions. 

Though specifically required for 
80 meters CW, it can also be used on 
20, 40 and 160 meters (and no doubt 
on other HF bands) by simple match- 
ing/loading changes. Details (ater. 

Zig-zag on the Line 
The first configuration used was 

a zig-zag diagonally across the room, 
achieved by running two lengths of 

I 

24 

fishing line from opposite corners, 
with the antenna attached between 
these lines, to an overall physical 
length of about 10 feet (3.3 meters). 
This compacted antenna was easily 
loaded and worked quite well. It had 
a pronounced figure-8 radiation pat- 
tern. It would be useful in the UK in a 
very small room, where it could be 
run roughly north-south to give maxi- 
mum radiation east-west. 

Figure 2 shows the layout 
ultimately used. The antenna sweeps 
around in an approximate arc, with a 
drop down to the ATU at one end and 
a short drop down at the far end to 
facilitate adding 160M loading coils 
later. 

The antenna position relative to 
a compass bearing is shown, and it 
appears to be omni-directional apart 
from some signal falFoff ex NNW, 
which may be due to buildings. 

The antenna is fed through plas- 
tic curtain rings supported by lengths 
of nylon fishing line. These rings 
facilitate simple free running erection, 
without twists in the cable, which 
occur otherwise. 

It will be seen that, on 80M, the 

Fig.2. The layout used at the author's QTH. 

antenna is physically about § long, 
but it is, in fact, capacitive linear 
loaded by virtue of the core-to-core 
capacity of about 13.2 pf/meter (ie 
132 pf total). The far ends of the 
ribbon cable are shorted together and 
suitable plugs fitted to the twin core 
ends at the ATU. One core is con- 
nected to the ATU L-match, and 
returns to ground at the ATU — the 
antenna is folded back. 

Try Alternatives 
The L-match ATU consists of 

inductance L, a good quality BOOpf 
airspaced variable capacitor C1, a 
series high voltage 350pf ceramic 
capacitor 02, all in a metal screening 
box with suitable plug and sockets. 
01 could be 250/350 pf. LI is made 
from a 3m (7.5cm) length of | o/d 
ABS plastic waste pipe, onto which 
are wound 20 close turns of 
1 x0.6mm PVC covered wire (1.2mm 
o/d) 1 Kv, the winding being about 2m 
(5 cm) wide. A short length of RG58 
coaxial feedline connects the ATU to 
the Tx which has a pi-network output. 
15 feet of stout flex is connected 
from the ATU to a metal waterpipe. 

Bearing in mind that the antenna 
can be erected in a few minutes, it is 
a good idea to experiment with alter- 
native physical configurations, but at 
all times keeping the antenna as far as 
possible from walls, ceiling, wiring, 
metal pipes etc. Outdoors; keep it as 
clear and as straight as possible. 

High Tx power is not advisable 

16ft 6in 

FISHING LINE & PLASTIC 
CURTAIN RINGS 

DOWN LEAD 
UNDER 

!Tx/Rx/ATU 



 I 

2 x PLUG/SKTS 
1 

TOTx^-W^- 

X+Y = 33ft Sin (lOmetres) X = 35ft 6in (0.92metres) 
C1 = 500p AiR SPACED VARIABLE 
C2 = 360pHV CERAMIC 
L = 20 CLOSEWOUND TURNS OF 1 x0.6 PVC 
COVERED WIRE (1.2mm O/D) 1KV ON 7/8in 
DIAMETER PLASTIC (ABS) TUBING 

METAL BOX 
nrn 

Fig.l. The VRS antenna — 80 metre version. 

indoors, for safety reasons, but 10/15 
watts CW will be adequate to work 
some DX. By setting up the ATU/Tx at 
3550 kHz, it has been found that C1 
requires no further adjustment be- 
tween 3500 and 3650 kHz. A small 
adjustment is required 3650 (to 3800 
kHz). 

Other Bands 
Using the same flat twin antenna 

(see Figure 3) you can work 20 
metres. By shorting both ends of the 
300 ohm ribbon feeder, the- VRS 
works as an end-fed antenna with a 
suitable ATU. 40 Meters. On this band 
no ATU is required when using a 
transmitter with a pi-network output. 

The VRS works as a folded 4 and 
matches to the coaxial feedline. Top 
Band (160M) — Again using the same 
flat twin antenna, there are three 
alternatives, each of which has 
advantages and disadvantages. 

Figure 3 (160 A) is similar to the 
80 M version, with a load coil inserted 
at the ground end of the antenna. 
This with a suitable ATU, works well, 
but it was found that the large load 
coil was a nuisance near the trans- 
mitter. Figure 3 (160 B) has a far end 
loading coil. The coil can be wound on 
a large diameter former — or high 
grade ferrite rod. It is a convenient 
arrangement as the coil can be simply 
clipped on when required. The ar- 

rangement loads well. Figure 3 (160 
C) uses a fare end series loadrng coil 
Tuning can be facilitated by fitting a 
small VC across the coil. The great 
disadvantage of this is the necessity 
to proceed backwards and forwards 
to far end VC to make adjustments. It 
is easy to load the antenna, however. 

10/15 meters: On 10 meters both 
ends of the 300 ohm feeder antenna 
should be shorted together and 
treated as a full-wave antenna, 
whereas on 15 meters the 40 meter 
arrangement should work. Neither 
band has been tried, but this is how 
I would proceed, initially, making any 
minor loading adjustments. 

Conclusion 
It will be seen that the VRS has 

much potential for the many Tx-ers 
who either cannot, or are not per- 
mitted, to erect a large antenna. It can 
be zig-zagged or compacted into a 
small space in a small room, and give 
good results. Even better results will 
be achieved if it is constructed as 
Figure 2, or absolutely straight. No 
doubt it could be discreetly hidden 
under the eaves. 

ENTERPRISE 

E DADIO 

ra 

PPL/CATIONS 
I Tn 26 Clarendon Court 
L I U. winwick Quay Warrington WA2 8QP. 

Telephone (0925) 573118 

\0W UP 

PRICE £139.95 
includes VAT & Postage 

Full 12 months guarantee 

FEATURES 
1 SMALL & COMPACT, idea! for the small shack. The built in LCD display eliminates the need for TVs or 

monitors. 
2 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. 
3 EASY TO USE. No computers to set up or tapes to load. No filters, interfaces or special leads. Just 

connect to headphone socket or speaker and switch on. 
4 MORSE Decodes hand or machine sent morse between 5-50 WPM. Auto/man speed tracking. Built 

in bandpass and notch filters. Noise blanker. LED bargraph tuning and signal strength indicator. Built 
in text editor. 

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

6 TUTOR. The built in tutor contains all the featuresyou expect including auto repeat. Plus the ability to 
see what's being sent or what your sending! 

7 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. / 

TO ORDER OR FOR MORE INFORMATION ON THIS OR OTHER OF 
OUR PRODUCTS JUST RING OR DROP US A LINE 

Also available from:- RAS, Nottingham; STAR, Tyne & Wear; HOWES, 
Daveniry; CRT, Jersey  

KW COMMUNICATIONS LTD 

ARGOSY II 
NOW MADE BY KW IN THE UK 

■< 

ARGOSY II — 100 WATTS SSB/CW 
MOBILE, PORTABLE OR HOME STATION 

CENTURY 22 
NOW MADE BY KW IN THE UK 

50 WATT, 6 BAND CW TRANSCEIVER COMBINING 
EXCELLENT PERFORMANCE, RELIABILITY, 

OPERATIONAL SMIPLICITY, AND LOW COST 

ALSO FROM KW 
THE PARAGON 200W SYNTHESIZED TRANSCEIVER, 

THE CORSAIR II 200W TRANSCEIVER 
FRITZEL BALUNS. H.F. BEAMS & VERTICALS NOW 

IN STOCK — FROM CUSHCRAFT, BUTTERNUTT, 
HYGAIN 

MFJ PACKET RADIO UNITS AND ATU's etc. 
HYGAIN ROTATORS. VHF BEAMS & VERTICALS. 

KW COMMUNICATIONS LTD 
VANGUARD WORKS, JENKINS DALE, CHATHAM, KENT ME4 5RT 

Tel: (Medway) 0634-815173; Telex: 965834 
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We were promised the first UK review 
sample of the Paragon some time 
ago, but when a total consignment of 
no less than seven boxes arrived at 
the HRT review department, we were 

brief technical test. Future issues of 
HRT will feature other accessories 
that would be of interest to readers 
thinking of expanding their HF 
operating system. 

Not only is the new HF base station from Ten-Tec a 

Paragon, but it hath virtues too, says Chris Lore A, 

quite taken aback! Not only was the 
Paragon supplied, but a complete 
Ten-Tec lineup including the Hercules 
solid-state linear, aerial tuner, power 
supplies and even a desk microphone 
and CW keyer. The boxes were 
unpacked, the station assembled, 
and the ether rapidly excited with HF 
waves from equipment which this 
time did not come from the land of 
the rising sun! The 'Paragon' trans- 
ceiver, gives microprocessor con- 
trolled operation of virtually every- 
thing you could think of over the 
entire HF range. A complete review of 
the entire line-up would easily fill the 
magazine, so an overview and on-air 
operating review of the transceiver 
will be featured here together with a 

Features 
The transceiver offers transmit 

capability on all amateur bands from 
I.SMHz to SOMHz, with a HF general 
coverage receive capability over 
100kHz to 30MHz. LSB, USB, CW 
and FSK modes are provided for 
transceive operation, an AM recep- 
tion facility is fitted with FM trans- 
ceive as an option. Receiver IF filter 
widths of 2.4kHz and 6kHz are 
provided as standard, together with 
15kHz on FM when fitted; optional 
filters which are independently 
selectable may also be installed for 
1.8kHz, 500Hz and 250Hz band- 
widths. The transmitter has a power 
output of 100W with a variable 
reduction facility down to 10W for 

the low-power merchants, and claims 
to offer a fast changeover time of less 
than 30ms to provide for spectrum- 
efficient digital modes of 
communication. 

Tuning within a selected band 
is performed with the large tuning 
knob, stepping the synthesiser in 
10/20Hz increments on SSB/CW, and 
50/100Hz steps on AM and FM. This 
speeds up when the knob is rotated 
quickly. Front panel mounted up/ 
down buttons step in either 1MHz 
increments for general coverage 
reception or in amateur band seg- 
ments for operating range selection. 
Direct frequency entry is also possible 
by using the panel mounted numeric 
keys and 'enter'. The receive fre- 
quency is shown on a vacuum fluo- 
rescent blue-green display, with a 
resolution to the last 100Hz or 10Hz 
step as you prefer. The current time or 
date may be selected for log keeping 
purposes. 

Memories 
A total of 62 memory channels 

are provided, storing frequency, 
mode, receiver bandwidth, and an 

PAnAOON % 
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optional 7 digit alpha-numerical 
display flag in place of the time or 
date on the main display. This facility 
would for example allow you to store 
the names of broadcast stations, or 
an indication of net frequencies, such 
as 'WAB BOM', to remind you what 
the channel is used for. As well as 
recallling individual channels, you 
may step through the memory chan- 
nels manually or let the set scan 
them; any number of channels may 
be locked out of this scan as required. 
A 'scratch pad' memory is also fitted 
for quick storage and recall of a given 
channel. 

Two digital VFOs are fitted, with 
split frequency operation between 
the two possible. Both TX and RX 
offsets are fitted, each with a 
maximum offset range of 
+/-99.9kHz for RIT or DX split- 
frequency use. An optional speech 
synthesiser may be fitted which 
announces the current receive 
frequency at the press of a button. 

Controls 
Many of the rig's operating 

functions such as the mode and band 
selections use push buttons, the only 
rotary switch being the meter selec- 
tor between forward power, reverse 
power, PA collector current, and 
processor level on transmission. Con- 
centric rotary controls are however 
fitted for AF and RF gain, an all-mode 
squelch, audio and RF bandpass 
tuning, notch, tone, mic gain, and a 
'fade' control to vary the width of the 
receiver audio response. Further ro- 
tary controls vary the noise blanker 
pulse width and transmit speech 
processing level. 

Round the back of the set are 
fitted a number of further controls, 
such as the CW sidetone pitch and 
level, VOX gain, level and anti-vox, 
keypad beep level and the TX monitor 
level which allows you to listen to 
your transmitted audio from the set. 
A number of phono sockets are also 
provided, for transverter RF in/out, 
FSK keying, PTT and CW keying, and 
TX/RX audio in and out. An optional 
RS232 interface unit may also be 
fitted, to provide facilities for remote 
frequency selection and the like, 
useful for either computer control or 
remote radio control as now permit- 
ted under the UK licence. A useful 
provision is a 2A 13.8V DC output to 
power accessories such as a data 
terminal unit or CW keyer. 
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. . never been any good at small talk . . ." 

Lightweight 
The set is constructed on an alloy 

chassis which keeps the weight of 
the set down to 7.25kg. As the trans- 
ceiver operates from a 13.8V supply 
there is of course no mains trans- 
former to weigh it down, but this 
does mean that for base station 
operation a hefty 20A supply must be 
provided. A matching supply is 
available as an optional extra. The 
transceiver itself measures 273mm 
(W)x 146mm (H)x432mm (D), the 
optional matching DC supply adding 
185mm to this width. The transceiver 
comes with a DC supply lead, a selec- 
tion of connectors, and a bound 
manual giving complete operating 
and servicing details including board 
layouts and detailed schematics. 

On The Air 
After having a read of the manual 

1 started tuning around the amateur 
bands. The first thing that struck me 
was that the transceiver had an ex- 
tremely nice feel to it, the weighted 
VFO knob tuning through the sta- 
tions very smoothly. At first, I found 
the lack of a band change switch, or 
at least large band up/down buttons, 
a little difficult to get used to, but 
quickly learned to operate the keypad 

to change the frequency in large 
steps when needed. The review 
transceiver was generously fitted 
with the complete set of optional 
filters, which were a delight to use. 
The 1.8kHz SSB filter used in 
combination with the IF passband is 
very useful in crowded band con- 
ditions on 20m, albeit with a lack of 
received fidelity. I did however find 
this useful for data communication, 
where the narrow filter could be 
centred onto the required passband 
range to reduce SSB and CW QRM. 
The optional speech synthesiser 
which was also fitted gave a very 
clear indication from the internal 
speaker, though I found I rarely used 
this facility. 

The receiver appeared very good 
at rejecting adjacent signals, and I 
detected no trace of blocking effects 
even on 40m at night. I never needed 
to switch in the fitted receiver 
attenuator. I did however notice some 
degree of noise increase when tuning 
into strong signals, due to reciprocal 
mixing with internally generated syn- 
thesiser noise, although I must con- 
fess I was looking for this effect, and 
it did need a very strong signal to 
exhibit it. As I tuned the set, I also 
noticed large clicks every 50kHz 
which caused S9-I- deflections on 
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the meter, again caused by the trans- 
ceiver synthesiser. These effects, to 
be fair, were no worse than other 
transceivers I have tested in the past. 

On transmit, the SSB signal 
when using the supplied desk mic 
was reported as being of very good 
quality, the speech processor intro- 
ducing little distortion to the signal. 
Coupling my all-mode terminal unit to 
the set gave very good results on 
AMTOR, the set having sufficiently 
fast TX/RX switching speed required 
of modes such as this, CW addicts 
may also like to know that full break- 
in operation is available up to around 
40wpm. I did however find that the 
FSK facility used the odd American 
shift centred on 2125/2295Hz tones, 
rather than the standard of 1275/ 
1445Hz as used by the rest of the 
world. Luckily many terminal units 
can be switched to these tones if 
required, but users of homebrew 
RTTY/AMTOR demodulators would 
need to use AFSK or to set the 
receiver offset accordingly. On the 
20m packet radio section the setup 
operated very well, even as 1 write 
this the Paragon/Hercules combin- 
ation is being simultaneously used 
under automatic control by stations 
in Portugal, W. Germany, Italy and the 
UK through my packet node/gateway, 
with the set remaining very cool to 
the touch. Although not tested for 
long periods with continuous carrier 
power modes such as RTTY or SSTV, 
the set is rated for 20 minutes 
continuous transmit on full power 
which should prove adequate for 
most needs. 

When operating using the set 
into a 20m dipole in close proximity, 
I occasionally found the matching 
Paragon power supply to cut out 
when the set was placed on transmit. 
Testing with a dummy load showed 
this to be due to RF feedback into the 
power supply caused by a high RF 
field level in the shack. I eventually 
used the set powered from the 
external Hercules amplifier supply 
(100A at 14V!), which resolved the 
problem. 

As a final point, I must say that I 
found the fitted noise blanker most 
effective, especially in suppressing 
over-the-horizon radar. A quick ad- 
justment of the rotary width control 
was often all that was needed to 
restore perfect copy to signals that 
were otherwise drowned in QRM. 

Insides 

The internal construction of the 
set uses an alloy chassis with internal 
fibreglass plug-in printed circuit 
boards, multiple plug and socket 
arrangements connecting the 
individual units. The front panel of the 
set hinges to allow access to most 
parts of the internal circuitry for 
servicing needs. An internal 9V 
battery may be fitted if required for 
memory backup, although this is not 
necessary if 13.8V DC is .kept 
supplied to the set when it is 
switched off. 

The receiver RF amplifer uses no 
less than four paralleled J310 FETs to 
provide a bombproof front end, 
switched low pass and high pass 
filters are used priorto this wideband 
stage to provide a degree of RF 

bandpass selectivity. A single bal- 
anced mixer follows, using a pair of 
J310 FETs, giving upconversion to a 
first IF of 75MHz. A two pole crystal 
filter is used here, the second IF 
of 9MHz having 8 pole filters fitted 
with a bandwidth dependant upon 
whether AM (6kHz) or SSB (2.4kHz) 
has been selected. Further signal 
filtering occurs at the third IF of 
6.3MHz, with individually switched 
narrow filter widths as selected from 
the front panel of the set. On trans- 
mit, at the final RF frequency a two 
stage wideband amplifier operated in 
class AB is used, with a pair of MRF 
476 transistors being used in the 
driver and a pair of MRF 458 transis- 
tor in the output stage. Switched 
bandpass filters follow to reduce the 
level of unwanted harmonics and 
spurii. 
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Laboratory Tests 
The receiver measurements per- 

formed confirmed the excellent dyna- 
mic range found from the on-air tests, 
the performance of which even 

stretched the limits of the cavity 
tuned signal generators used for 
measurement. The blocking perform- 
ance at offsets of greater than 20kHz 
was extremely good, but within that 
range the effects of synthesiser 
reciprocal mixing were evident. The 
intermodulation rejection, where 
adjacent signals combine in the 
receiver to form unwanted mixing 
products on the tuned frequency, was 
likewise very good. The receiver 
sensitivity was reasonable on the 
amateur bands, but fell off at 
frequencies below 1.6MHz where the 
front end amplifier is not used. The 
squelch sensitivity was a little 
disappointing, limiting its use to 
reasonably stong signals rather than 
weak though perfectly readable 
signals. 

On transmit, the set gave just 
over the specified 100W carrier 
power, drawing 16.5A DC at 100W 
RF output. The transmit/receive 
switching time in QSK mode was 
measured at just over 35ms, this was 
done using a function generator 
driving a switching transistor across 
the PTT line, the recovered receiver 
audio monitored together with the 
keying signal on a fast triggered 
oscilloscope. This result is slightly 
longer than the specification of 
30ms, but should be ample for most 
purposes. 

Conclusions 

The Ten-Tec Paragon lives up to its 
flagship image, the receiver perform- 
ance being very good indeed which 
should enable the set to stand its 
ground in heavy QRM conditions. 
Only the synthesiser reciprocal 
mixing performance lets this down. 
The facility for optional extra filters 
offers the benefit of a lower initial 
equipment cost, and these may be 
added as required as one's interests 
and finances allow. The facility for 
transverter use as well as optional FM 
extends its use further to allow 

LABORATORY RESULTS 

RECEIVER 

Sensitivity 
Input level required to give 12dB SINAD, 
measured using SSB 2.4kHz BW 

Freq. MHz Signal Level 
1.2 2.32uV pd 
3.5 0.105uV pd 
7.0 0.11 5uV pd 
14.0 O.ISOuVpd 
28.5 0.140uV pd 

Blocking 
Measured as increase over 12dB SINAD 
level of an unmodulated carrier interfering 
signal spaced at +100kHz, causing 6dB 
degradation in 12dB SINAD on-channel 
signal 

S-Meter S9 Level 

Freq. MHz Sig. Level 
14.0 47uV pd 
28.5 62uV pd 

VHF/UHF coverage with other 
add-ons. 

In use the set was a pleasure to 
operate: its styling is different from 
the usual, and its light weight could 
prove useful in portable and tempo- 
rary station installations without the 
need to sacrifice RF performance. 
Remember that the set requires an 
external DC power supply to operate 
it, which of course must be borne in 
mind when doing your purchasing 
sums. 

My thanks go to HRS Electronics for 
the loan of the review equipment. 

Squelch Sensitivity 
Measured using SSB 2.4kHz BW at 
28.5MHz  

0.72uV pd 

Notch Filter Rejection 

42.0dB 

TRANSMITTER 

Max TX Power  

Freq MHz Power 
3.5 102W 
7.0 105W 

Current Required 
DC supply current needed at 13.8V to 
provide 100W TX carrier power, measured 
at 14.2MHz 

16.5A 

"Just one quick final over . . . then 
I'll be pushing the big switch!" 

10.7MHz; 
21.4MHz; 

>120dB 
> 1 20dB 

21.0 
28.5 

107W 
104W 

3rd Order Intermodulation 
Rejection 
Increase over 12dB SINAD level of two 
interfering signals at 14MHz spaced at 
50kHz intervals giving identical 12dB 
SINAD on-channel 3rd order inter- 
modulation product: 100.5dB 

TX/RX Switching Time 
Measured at 14.2MHz, time to recover 
80% RX audio, Fast AGC 

36.5mS 
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KENWOOD" When only the best will do 
<-*/"di/~\ nr^vrv^^rwf • amateur radio equipment 

TS-440S 

As many of you know, Kenwood have a current policy of running 
three HF lines; the T series which started with the TS-120, went 
on to the TS-130, and now crowned by the TS-140; the top of the 
range '9' series having the TS-930 and TS-940; and the '4' series 
which began with the TS-430 and is now completed with the 
TS-440S. 

The TS-440S is designed to be a compact version of the TS-940S, 
and in RF performance it proves to be so. Chris Lorek, when 
reviewing the TS-440S said "There was no suggestion of the 
dreaded reciprocal mixing. . .'and went on to say "Trio engineers 
have done well considering the standard TS-940S performance 
— the TS-440 actually outperforms it in this respect." What this 
means in down to earth listening terms is that the receiver presents 
you with a quiet background, with signals simply appearing and 
disappearing when you tune across them, with none of the 
"sharsh" noises as you approach a strong signal. Kenwood 
engineering at its best. 

Whilst on the subject of the receiver, Geoff Arnold said in his 
review in Practical Wireless, "The receiver in particular is a joy to 
use, with clever use of spare microprocessor power to give 
automatic bandwidth selection according to mode." Again this 
typifies the Kenwood belief that their equipment is designed to 
be used by a human being, and they want to make it as easy as 
possible for you to enjoy your hobby. 

The TS-440S is designed to be the all-purpose transceiver for the 
man on the move. Small enough to carry around, yet with all the 
performance of its big brother, the TS-940S, the TS-440S is 
perfect for todays fast moving methods of communication. 
Unseen advantages such as 100% duty cycle transmit, and fast 
receive/transmit changeover make the TS-440S the ideal packet 
radio transceiver, and of course with full BK it's equally at home 
in demanding CW contests. 

There are other excellent but unobtrusive design features to which 
your attention should be directed. Typical of these is the frequency 
readout and the way it behaves. Sounds silly? Then consider 
tuning to 3750kHzand chatting on lower sideband to Fred. The 

readout on the transceiver reads 3750 (of course). Then Fred says 
"Check me on the upper sideband", and you move the mode 
switch to USB. If you are using a Kenwood rig, the readout still 
shows 3750 and you are indeed listening and transmitting on 
3750 upper sideband. BUT — many other transceiver leap 
sideways by 3 kHz and you then have frantic retuning to find Fred. 
Small point you may say, but it is intensely irritating in use, and 
Kenwood make sure that it does not happen in their equipment, 
not HF, not VHF, not UHF. 

I absolutely guarantee that you will be impressed by the TS-440S 
when you sit down and use it; and that is best accomplished by 
going to one of our branches or your nearest Approved Kenwood 
Dealer, Don't bother with anyone who clearly doesn't have the 
background or connections to understand what the equipment 
is all about, because transceiver like the TS-440S are better 
explained by someone with genuine product knowledge and a 
willingness to do more than simply take your money. 

For full details of the TS-440S, Kenwood produce an 8 page 
brochure which is yours for the cost of postage and packing. For 
full details of all the Kenwood range, simply send £ 1 and we will 
fill an envelope with info, and send it right back. If it takes 8 pages 
to describe the TS-440S there is no way in which I can adequately 
cram it into this space — send for the brochure. 

73. John Wilson G3PCY/5N2AAC 

TS-440S T... £1138 

LOWE ELECTRONICS LTD. 

Chesterfield Road, Matlock, Derbyshire DE4 5LE Telephone 0629 580800 (4 lines); Fax 0629 580020 

Shops in GLASGOW Telephone 041-945 2626, DARLINGTON Telephone 0325 486121, CAMBRIDGE Telephone 0223 311230 i BARRY Ts 
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25 
YEARS IN AMATEUR RADIO 

TS-940S £1,995 
This is the most respected HF transceiver in the 
world, and has maintained its lead over all the 
competition. Check what the leading contest 
stations are using, and you will find the TS-940S at 
the top of the list. Uncompromising performance, 
unrivalled facilities, and uncanny ease of use make 
the TS-940S the HF transceiver which you will want 
to own one day. 

TS-790E £1,495 
Destined to be the new standard by which all 
VHF/UHF transceivers are judged, the TS-790E 
gives the dedicated operator everything he ever 
wanted in a multi mode, multi band home station. 
Covering 2 metres, 70 centimetres, and (optionally) 
23 centimetres, on all modes, whether DX chasing, 
contest operating or chatting cross town, the 
TS-790E can handle it all and give you complete 
satisfaction. See a brochure soon. 

TS-140S £862 
The TS440S was in effect designed by our 
customers, who demanded Kenwood performance 
and facilities at modest cost. The TS-140S has all 
mode, all band HF coverage, and of course a high 
performance genera! coverage receiver. 100W 
output and a first class receiver combine to make the 
TS-140S a really satisfying rig to own. It's also 
available in the form of the TS-680S which has all the 
bands and modes of operation of the TS-140S but 
with the 6 metre band as well. 

For all that's good in Amateur Radio — including advice! 
Although most folk think of us as the Emporium in Matlock and enjoy coming to see us, we do appreciate that travel can be difficult 
these days, particularly for those who have to drive (sorry, park) on the M25. That is why we have branches around the country. 
Each branch carries a full range of everything that we stock and sell, and is run by an experienced radio amateur who is ready with the 
same good advice and assistance which we try to offer at Matlock. Why not call in and have a word with Sim, GM3SAN in Glasgow; 
Hank, G3ASM in Darlington; Tony, G4NBS in Cambridge; Ceri, GWOCJB in Barry (our new branch transferred from Cardiff); 
Dave, G31KG in Eastcote, London; or Colin, G3XAS in Bournemouth. 
You could of course pop in and talk to our front line manager Richard, G4NAD here at Matlock, ably assisted by Bill, G8LXN. 
Lurking behind the scenes you might find Alan, G3MME or myself G3PCY, or even Bill, G3UBO on a flying visit. For 
technical queries you might find yourself talking to Barrie, GSOTY; or Rob, G8MPT; or Keith, G8YQX; or Bob who 
preceded Keith by getting G8YQL. In a technical world of his own we have John, who doesn't have an amateur 
licence, but with an M.A. from Cambridge he hardly needs one, does he? 
You may get the impression that I'm trying to tell you something — and that is the simple fact that we know what 
we are doing when it comes to radio communication, and you won't gel better advice anywhere in Europe. 
73. John Wilson. G3PCY/5N2AAC 
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ephone 0446 721304; LONDON Telephone 01-429 3256; BOURNEMOUTH Telephone 0202 577760 
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Construction 

□ 

□ n 

Test equipment is the backbone of amateur radio, 

says Roger Aiban. This LCR Bridge project has extra 

information for designers. 

GW3SPA R.l.C SRtDSe 

. ,, . 

1**3 m m* 

Rx (UNKNOWN) 

R3 R2 

Fig. 1. A basic Wheatstone Bridge 

RANGE RESISTORS 

Rx - RANGE x IRcqaRSE + 100' 

STEPPED COARSE BALANCE CONTROL 

Fig. 2. A practical resistance bridge 

Test equipment is a valuable aid in 
constructing amateur radio equipment. 
Some items, such as multimeters, are 
usually better bought than constructed, 

R _ [Rcoarse + (0 ^ 100)1 
nx 100 

If the range resistor is 0.1 ohms, the 
maximum measurable value of Rx will be: 

Rx = 0.1 x 1100 
100 = 1.1 ohms 

The next value of range resistor is 1 
ohm and this will give an operating range 
between 0 and 11 ohms, and so on. The 
accuracy of the bridge will be determined 
by the accuracy of the resistors which 
comprise the bridge. 

The LCR Bridge with a component on 
test 

but it can be worthwhile to construct an 
LCR bridge. Equipment to measure capa- 
citance and inductance is not particularly 
cheap. 

Balanced Dividers 
The circuit of the basic Wheatstone 

bridge is shown in Fig. 1. The two arms 
of this bridge are two potential dividers: 
R1/R2. When the ratio of R2 to R3 is 
adjusted to be the same as the ratio of Rx 
to R1 the voltage at point B is the same as 
at point D. In this condition the bridge is 
said to be balanced, and the value of Rx 
may be calculated from; Rx/RI = R2/R3 

Rx = R1x(R2/R3), by simple Ohm's 
Law. 

If the Values of Rx and R1 are very 
different then the available voltage to 
drive the meter is low, and the sensitivity 
of the bridge is reduced. To extend its 
useful range R1 could be replaced by a 
range of switched range setting resistors. 
This gives rise to the circuit of Fig. 2. 

If the coarse balance control is made 
adjustable from zero to 1000 ohms, in 
steps of 100 ohms, and the range resistor 
varies from 0.1 ohms up to 10 Mohms in 
multiples of ten, then the value of Rx can 
be accurately measured from zero to 
about 1 Mohm. 

The balance equation for Fig. 2 is: 

DET 

X 

© 
AC SOURCE 

Fig. 3. General AC bridge 

The AC Bridge 
The same principle can be used to 

measure capacitance and inductance if 
the bridge is driven with AC instead of DC, 
and an AC balance detector is used. The 
general form of this is shown in Fig. 3. 

The same criteria for balance hold 
true, but because Z1 to Z4 are complex 
impedances both amplitude and phase 
must balance. Balance occurs when the 
voltage across Z1 is the same in amplitude 
and phase as the voltage across Z4. If we 
designate the currents flowing in the two 
arms of the bridge II and 12, we have; 

1) I1.Z1 = I2.Z4 and 
2) 11.22 = 12.23' 
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Dividing Equation 1 by equation 2 to 
cancel the I terms: 

Z1/Z2 = Z4/Z3 = Z1.Z3 = Z2.Z4 

(remembering that the impedances are 
represented by complex numbers). 

This equation represents the balance 
conditions for the bridge. Normally one 
arm of the bridge will contain the un- 
known impedance while the other arm 
will contain known fixed or variable values 
of resistance and reactance. It is common 
for only two elements within the arms of 
the bridge to be varied to obtain a 
balanced condition. To obtain a balance 
condition the real and imaginary terms on 
each side of the equation must equate. 
Balance will obviously be achieved 
quickly if there is only one variable in the 
reference terms, and the other variable in 
the imaginary terms. 

Loss Adjustment 
You may ask why we need to design 

an AC bridge that will balance complex 
impedances instead of simple reactance 
when measuring the values of inductance 
or capacitance? The reason for this is that 
the inductor or capacitor you are trying to 
measure will have losses which may be 
represented by resistances. Therefore it 
will be necessary for the bridge to have 
two variable arms besides the range arm 
to balance for reactance and resistance 
losses. The loss balance control will 
enable the resistive losses of an induct- 
ance or capacitance under test to be 
balanced out so that the true reactance 
of the component may be measured 
accurately. 

 (f—A/W 

Fig. 4. Representation of an imperfect 
capacitor 

Capacitor Losses 
A perfect capacitor when discharged 

will give up all the electrical energy that 
was supplied to it in charging. Actual 
capacitors only deliver part of the energy 
delivered. Most of the loss in ordinary 
capacitors occurs in the dielectric, 
although at very high frequencies skin 
effect also causes appreciable loss. 

The dielectric loss of a capacitor can 
be expressed as the phase angle of the 
current in capacitor. The power factor is 
the sine of the phase angle. The tangent 
of the phase angle (tan 8) is termed the 

dissipation factor D. The reciprocal of the 
dissipation factor is called the capacitor 
Q and is the ratio of the capacitor 
reactance to the equivalent series resist- 
ance Fig. 4. A bridge to measure capaci- 
tance must balance out the series loss 
resistance Rs. 

Rr = RANGE RESISTOR 
Rb = BALANCE RESISTOR 
Rl= LOSS BALANCE RESISTOR 
C = STANDARD CAPACITOR 
Cx = UNKNOWN CAPACITOR 
Rx = LOSS IN UNKNOWN CAPACITOR 

22 Z1 

Rx 

Cx 
DET 

24 23 

AC SOURCE 

Fig. 5. Basic capacitance bridge 

Capacitance Bridge 
The basic capacitance bridge is 

shown in Fig. 5. The ammeter has been 
replaced by a sensitive detector capable 
of operating at the frequency of the AC 
source. 

The balance equation for the bridge 
is: 

Z1.Z3 = Z2.Z4 

which will be represented in complex 
form as follows: 

(Rx -j/caCx).Rb = Rr.(RI -j/oxC) 

Rb.Rx -j.Rb/caCx = Rr.RI -j.RrAuC 

For balance to occur the real and imagin- 
ary terms on each side of the equation 
must balance. 

Taking real terms: 

Rb.Rx = Rr.RI 

Therefore Rx = Rb 

Taking imaginary terms: 

Rb/Cx = Rr/C 

Therefore Cx = %Sb 
Rr 

The imaginary term gives the value of the 
unknown capacitance Cx. If the fixed 
capacitor is lOOn. The value of Cx in 
farads is: 

Cx = 0.1.i0-6.Rb 
Rr 

If we now use the values of Rr and Rb 
described earlier for the resistance bridge, 
and if the range resistor is O.l ohms, then 
the maximum value of capacitance for 
this range is when the balance resistor is 
1100 ohms. Then: 

Cx = 1100.0-TIP-6 

0.1 = 1100/iF 

If the range resistor is now increased to 
1.0 ohms, the maximum value for this 
next range will be 110 j^F. If the range 
resistor is increased to 10 M ohms, the 
maximum value of capacitance will be: 

Cx IIOO.IOOxlQ-9 

10.106 = 11 pF 

Capacitance values of between 0.5 pF up 
to 1100 ^F may be measured using an 
internal AC source operating on a fre- 
quency of 1kHz. Care must be taken when 
measuring capacitance values below 10 
pF. The bridge itself will contain internal 
capacitance and can be determined by 
balancing the bridge without the capaci- 
tor under test being connected to the test 
terminals. 

The required range for Rl depends on 
the range of values of Rx likely to be 
encountered. The value of this variable 
resistor will be chosen by experiment. 

Inductor Losses 
The bridge can also be adopted to 

measure inductance. Again, the losses 
must be balanced out if accurate in- 
ductance measurements are to be made. 
The principal cause of energy loss in air 
cored inductors are skin effect in the 
conductor, proximity effect resulting from 
the interaction between nearby turns, 
dielectric losses associated with the 
distributed capacitance of the coil, and 
eddy current losses shields and other 
neighbouring metallic objects. In the case 
of coils with magnetic cores, the principal 
cause of energy loss is usually core loss. 

The coil losses are commonly ex- 
pressed in terms of an equivalent resistor, 
which when placed in series with the coil 
inductance will account for all the power 
losses. The most convenient way to 
express the merit of the coil is in terms of 
the ratio of the reactance co.L of the coil to 
the equivalent series resistance Rs. This 
ratio approximates the reciprocal of the 
coil power factor and is designated Q. It 
is convenient to use Q because this value 
does not vary greatly with frequency. Q 
remains almost constant with frequency 

u 
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because as the frequency increases, all 
the losses also increase approximately 
proportionally to frequency. 

The loss in inductors is very depen- 
dent on the core loss. Normally air cored 
coils are measured on the bridge in terms 
of the series inductance Ls and series 
resistance Rs. High Q coils, such as ferrite 
cored coils are measured in terms of 
parallel inductance Lp and parallel loss 
resistance Rp. 

Z2 

DET 

Rb 

Z4 

Z3 

Q 
AC SOURCE 

Fig. 6. Basic inductance bridge 

Inductance Bridge 
The basic inductance bridge is 

shown in Fig. 6. Where Rr is the range 
resistor, Rb is the balance resistor, and Rl 
is the loss balance resistor. C is a fixed 
value standard capacitor. Lx represents 
the unknown inductor source. 

The balance equation for the bridge 
is: 

Z1.Z3 = Z2.Z4 

Z2 

Rx 
Rx 

Lx 
DET 

Rb 

Z4 

Z3 

Q 
AC SOURCE 

Fig. 7. Inductance bridge for RF coils 
and transformers 

which will be represented in complex 
number form. Let us assume that the 

losses associated with the inductor are 
such that they are best represented by 
series resistance. The loss balance 
resistor will therefore be in parallel with 
the reference capacitor C. 

Then balance will be achieved when 
Z1.Z3 = Z2.Z4 for Fig. 7. Then 

(Rx + j.u.Lx) =Rr.Rb    Lj.C 
(Rl -j/oxC) 

-i.RI.Rx + Lx.RI 
w.C = (Rl -j/nC).Rr.Rb 

-LRLEx = R| Rr Rb -LRnBb 
L oj.C CJ.L 

Equating real terms: 

Lx.RI = RI.Rr.Rb C 

Lx = C.Rr.Rb 

Equating imaginary terms: 

RI.Rx _ Rr.Rb 
co.C 

Rx = 

u.C 

Rr.Rb 
Rl 

Z2 

Lx 

Rx 

DET 

Rb 

Z3 Z4 

AC SOURCE 

Fig. 8. Inductance bridge for High 
Q coils 

To measure the inductance of high Q coils, 
we can represent the losses by a parallel 
resistance Rx. To obtain balance with the 
bridge network, it will be necessary to put 
the reference capacitor C in series with 
the loss balance resistor Rl, as show in 
Fig. 8. 

Balance is achieved when: 

Z1.Z3 = Z2.Z4 

(l.a-.Lx.RxMRI -iAo.C) = RrRb 
(Rx + j.w.Lx) 

= Rr.Rb.Rx + j.co.Lx.Rr.Rb 

Equating real terms: 

= Rr.Rb.Rx 

Lx = Rr.Rb.C 

Equating imaginary terms; 

oj.Lx.Rx.RI = w.Lx.Rr.Rb 

Rx = Rr.Rb 
RL 

It will be noted that the equation to 
determine the values of Lx and Rx are the 
same for both series and parallel induct- 
ance losses. 

We can now use the same set of 
variable values of range resistor Rr, 
balance resistor Rb, and standard capaci- 
tor C described earlier for the resistance 
and capacitance bridge. That is, the range 
resistor will vary between 0.1 ohms and 
10 Mohms in steps of 10. The balance 
resistor will vary between zero and 1100 
ohms, giving a minimum value of measur- 
able inductance of zero henry. The maxi- 
mum measurable inductance on the lower 
range will occur when Rr is 0.1 ohms, and 
Rb is 1100 ohms. 

Lx = Rr.Rb.C = 0 ■ 1.1100.0 • 1.10-6 = 11/iH 

The maximum value of measurable in- 
ductance on the highest range will occur 
when Rr is 10 Mohms and Rb is 1100 
ohms. 
Lx = Rr.Rb.C = 10.106.1100.0-1.10-6 = 1100H 

The 10 M range resistor will not be very 
useful on resistance and inductance 
measurements because the signal level at 
the detector will be too low to obtain a 
clear indication of balance. However, the 
10 M range resistor allows measurements 
of capacitance values between zero and 
11 pF. The practical lower limit of this 
range will be determined by stray capaci- 
tance. 

j.u.Lx.Rx.RI + Lx.Rx 

RVl 
10k 

cri o 
LI SW4c --A/W  

  
lOOn 

X 
2 SW4fa 

RV4 
470 R 
UN 

Fig. 9. Loss control arm circuitry 
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Variable Loss Resistance 
As yet we have not determined the 

value of the loss control, which will be 
determined both by the losses of the 
component under test and by the values 
of the range and balance resistors. It is 
logical to assume that the larger the value 
of inductance or capacitance, the larger 
will be the losses. 

For series inductance losses the 
value of Q is given by 

Xls 
Rs 

inductance and series loss resistances. 
From our earlier calculation we know that 
Rs is equal to Rx which is in turn equal to 

Rr.RI. 
Rb 

substituting the equation for Rx into the 
equation for Q, we obtain 

Q = co.Lx.RI 
Rr.Rb 

R1 = Rr.Rb.Qmax _ 106.n00.6 
2.7r.f.Lx 2.7r.103.110 

= 9.55 kohms 

For practical purposes make Rl a 10 k 
potentiometer. For inductances which 
has values of high Q, parallel resistance 
losses can be considered. Fig- 4 showed 
the representation of losses associated 
with an imperfect capacitor. The same is 
true for that of an imperfect inductor, 
where: 

Rs + j.co.Ls = l-cod-p.Rp ' Rp. + j.co.Lp 

Cross multiplying and collecting real and 
imaginary terms gives the following 
equations: 

,-5 _ to.Ls _ Rp 
Rs co.Lp 

As shown previously, Rp = Rx, which for 
inductance is given by: 

Rp = Rx = 0 Q = Snfik Rl oj.LX.RI 

where Q is now to Rl. Therefore minimum 
value of Q will be measured when Rl is 10 
kohms. Therefore: 

Qmin Rr.Rb 
2.7r.f.lx.RI(max) 

0.159 

106.1100 
2.ir.103.110.104 

coupled oscillator is used (Fig 10a). The 
primary of the transformer resonates with 
C3 to set the oscillation frequency, as 
shown in Fig. 10b. The secondary of the 
transformer is tapped to give extra signal 
on the two upper ranges where low 
sensitivity might otherwise be a problem. 

It can be seen that Q is proportional to the 
value of Rl. To choose a value for Rl, we 
must make some assumptions. First let us 
assume that the frequency of the AC 
source is a constant 1kHz. We will also 
assume that the maximum Q value to be 
measured in this mode is 6. If the range 
resistor is 1 M and the balance resistor is 
1100 ohms. Then the value of measured 
inductance Lx will be equal to Rr.Rb.C, 
where C is the lOOn standard capacitor. 
Therefore Lx will equal 110 H. The 
maximum value of: 

In most practical cases, where q is greater 
than about 6, a potentiometer can be 
used in place of Rl. Its value should be; 

Rl(max) = zJ^Qmin 

IQMIOO 
2.7r.103.110.6 = 265R 

To make loss balance easy, it would be 
convenient to have a low value pot on the 
same spindle as a high value one, with 
switching to select the appropriate one 
for a particular range. Becaue twin gang 
potentiometers with different values on 
the same spindle are not available as 
standard parts, it was necessary to piece 
one together. 

The rear track was removed from an 
Qmeg P20 twin gang 10k pot from 
Electrovalue, and was replaced by a 
spindle from a similar design of single 
gang 470R pot. The tracks are retained by 
four press over lugs, and care is needed 
to avoid snapping them off. If difficulty is 
anticipated, the instrument could be 
made using two separate single gang 
controls. 

AC Source 
The frequency of the AC excitation 

signal (1kHz) has been chosen to give 
practically measurable results with the 
range of components to be encountered. 

In the circuit configuration chosen 
the excitation signal must be floating 
relative to ground, so a transformer 

The audio oscillator, constructed on 
Veroboard 

lOOR 
luO 47 R +9VO—'VW 

1 2R2 

T luO 47Ou 
oc 

3k3 

B2R 470R 

Fig. 10a. The 1kHz audio oscillator 
circuit 

Fig. 10b. Winding details for the 
modified CB audio output transformer 

T1 was made from an old CB audio 
transformer, which had the conventional 
El core configuration. The metal clamp 
should first be removed from the lamina- 
tions, and then the lamination stacks 
should be separated to permit removal of 
the bobbin. The final stage of dismantling 
is to remove the old wire from the bobbin. 

To wind T1, first put on 200 turns of 
34 SWG (or thereabouts) enamelled 
copper wire, take out a loop to form the 
tap, and wind a further 100 turns. Cover 
this layer with insulating tape and wind 10 
turns, followed by another tap, followed 
by another 50 turns. Another layer of tape 
should be applied, and the wires should 
be connected to terminals formed from 
tinned copper wire (eg clipped compo- 
nent legs). 

The order of connection is shown in 
Fig. 10b. The transformer should then be 
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o 
ci 

0 
R3 

ul 

$ 
T1 
(g 

0 

Fig. 11. Component layout for the oscillator circuit 

+9V 
R1 

n H5 

J 00-* 
Re 

EARTH 

C1 R2 470n 4k7 
INPUT O—| [-VW— 

R9 220 R 
-•VvV O +ov 

Jics -p 2200u 
foon ^ lOOp R8 

\ll0 .. SkS 
ICIb 

lOOp 

ICla 
luO luO 

Rv l ikO VV\A-  vw- 
R7 R6 220k 

10k R4 LOG R3 220k 220k 220k 2u2 2u2 

rrm 

steps. The range switching circuit is 
shown in Fig. 14. The balance resistor, on 
the other hand, must be continuously 
variable from 0 to 110R, and the circuit to 
achieve this is shown in Fig. 15. 

All the parts have now been de- 
scribed. The overall circuit of the instru- 

-A/W- 

SWIa 
si?! 

il2 

^ / 
5 SWIb 

ww-1 

LJ: 
—wv— 

Fig. 14. The range resistors 

Fig. 12. The Detector circuit 

. cio 100u 

NOTE: 
IC1 = LM381 D1 = 1N4001 

SW1 POSITION RANGE VALUE . 
1 IRQ IOuH 1000U 
2 10R IOOuH lOOu 
3 100R ImH lOu 
4 IkO 10mH luO 
5 10k lOOmH lOOn 
6 100k 1H lOn 
7 1M0 10H InO 
8 10M 100H 100p 
9 100M 1000H lOp 

reassembled, and the clamp tightened 
using pliers. 

The oscillator was built on Veroboard 
to the layout shown in Fig. 11. 

The Detector 
The balance detector uses both parts 

of an LM381 preamplifier IC, as shown in 
Fig. 12. One half is used as an input 
preamplifier, with a gain of approximately 
5. The second half of the IC is used to 
drive a rectifier, and has a gain of 220. 
Note that C9 must be a non-electrolytic 
capacitor as drawn. The leakage current 
through an electrolytic capacitor could 
cause meter offset. 

Between the two amplifiers is the 
sensitivity control, VR1. Because the AC 
detector is not used on DC measure- 
ments, a second gang on the potentio- 
meter is used as the DC sensitivity 
control. As with the loss balance control, 
different values are used, in this case 10k 
and 2k2. The same technique can be used 
to make this potentiometer as with the 
loss balance one. 

As can be seen in Fig. 16, the overall 
circuit, the meter is protected from 
overload by a pair of diodes connected in 
antiparallel. The meter moves only in one 
directon on AC measurements, of course, 
but can deflect either way on DC 
measurements. 

The detector circuit was built on 
Veroboard using the layout in Fig. 13. An 

+9V 

C10 OUTPUT 
CI R2 

«<&)"""> •H 00 I-* < 

o oO P(* 
o 

=d 
•;c 

C6 
C Cb 

0 
C4 

EARTH 
RV1 

Fig. 13. Component layout of the 
detector circuit 

IC socket was used for the LM 381, so 
that the voltages on its pins could be 
checked before it was inserted. 

The detector is sensitive to 
interference, which would reduce the 
sensitivity of the bridge. To avoid such 
problems, the detector was mounted in a 
metal box and its input was connected 
using screened cable. 

Bridge Building 
As mentioned above, the range resis- 

tor must cover 0R1 or 10M in decade 

ment is shown in Fig. 16. To obtain good 
performance from what is, after all, a 
measuring instrument, close tolerance 
resistors should be used in the arms of the 

SW2 POSITION RANGE MULTIPLIER 
0.0 
0.1 
02 
0.3 
0.4 
0.5 
0.6 

0.8 
0.9 
1.0 
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▼ 

i 

i 

K 

The inside of the bridge, seen from rather an odd angle 

Fig. 15. Coarse and fine balance 
controls 

bridge. A suitable tolerance is 0.1%, and 
such resistors are available from HB 
Electronics Ltd, Lever Street, Bolton BL3 
6BJ (Tel. 0204 386361). The resistors 
used were Welwyn type RC55, at a cost 
of £0.76+VAT each. 

Construction 
The complete bridge was built in an 

aluminium box manufactured by Minfford 

small aluminium boxes containing the 
oscillator and detector PCBs were bolted 
to the floor of the case. 

When the interconnecting wiring has 
been completed, the 9 volt battery can be 
connected to check that the circuitry has 
been assembled correctly. When you are 
satisfied, all the components should be 
removed from the aluminium case with- 
out unsoldering any of the wires. All the 
holes in the box should be covered with 
masking tape, and it should be painted 
with several coats of car spray paint. The 
front panel, with the exception of the fine 
balance control, were labelled using rub 

SW4 POST ION FUNCTION 
1 LOW LOSS 
2 HIGH LOSS 
3 Q 

DETECTOR 
INPUT OUTPUT 

+9V —9V SW3E 

; 3, 
100R 

RED UNKNOWN VALUE \ COMPONENT 
SW: 

SW3a SW3e 
BATT 

tX BLACK SV3 

£ 
/; p SW3c 

ll 
SW4a 

LIN 
, lOfln 
SW4b 

1N400I 

1kHz OSCILLATOR RV1 RV4 470R +9VO 
□ OA 

SW 

100uA-0-100uA 

SW3 POSITION FUNCTION 
1 OFF 
2 C 
3 L 
4 RAC 
5 RDC 

Fig. 16. Full circuit diagram of the 
LCR bridge 
Engineering, Sun Street, Ffestiniog, 
Gwynedd LL41 4NE, Tel. (076676) 2572, 
also obtainable from Sandpiper Com- 
munications, Pentwyn House, Penyard, 
Llwdcoed, Aberdare, Mid Glamorgan, 
CF44 OTU, Tel. (0685) 870425. The case 
used was a type J45, 380mm by 153mm 
by 127mm, and cost £5.60 at the time. 
The close tolerance resistors were 
soldered to the coarse balance switch 
prior to installation. The function and 
range switches were also pre-wired be- 
fore mounting on the front panel. The two 

          

on lettering, then sprayed with clear 
lacquer. The front panel should be left to 
dry hard for a couple of days before the 
bridge components are re-installed into 
the case. Prior to fitting the fine balance 
potentiometer, fit a piece of cardboard to 
the front panel underneath the fine 
balance control to mark the calibration 
points. 

Calibration 
Reconnect the battery and switch to 

Resistance DC. With the range switch at 
1000 ohms, and the coarse balance 
control facing .0, short circuit the output 
test terminals and balance the bridge by 

rotating the fine balance control knob. 
Mark the piece of cardboard where 
balance was obtained, as this will repre- 
sent zero. Now change the range switch 
to 10 ohms and with the fine balance 
control pointing at zero, adjust the value 
of the 1 ohm range resistor to obtain 
balance. This exercise is necessary to take 
into account the resistance of the internal 
wiring. Follow the same procedure for the 
0.1 ohm resistor by switching to 1 ohm 
and adjusting the 0.1 ohm resistor value 
to obtain balance. Both the 0.1 and 1 ohm 
range resistors were made from an odd 
length of wire first approximately 
measured using an ohmmeter. 

The remaining calibration marks for 
the fine balance control can be obtained 
by connecting known values of resistance 
to the test terminals. 

When the piece of cardboard has all 
eleven calibration marks from 0 to 10, 
they can be transferred to the front panel 
of the bridge and the lettering completed. 

With the remainder of the front panel 
masked, the new lettering can be sprayed 
with lacquer. The accuracy of the bridge 
measuring resistance will be within one 
per cent, adequate for most amateur 
applications. You can check the accuracy 
of the capacitance and inductance ranges 
by using components of known value and 
tolerance. 

Note that for small values of 
capacitance, internal stray capacitance 
adds to the error. If the error on larger 
capacitance values exceeds 1%, the value 
of the reference capacitor should be 
adjusted. Small value parallel capacitors 
should be added to correct the overall 
capacitance. If the original value was too 
large, a smaller value capacitor should be 
substituted for the reference capacitor 
before parallel capacitors are added. 

When calibration is complete, attach 
the PP9 battery using a home made U 
shaped bracket. 

Balancing Act 
You may experience initial difficulty 

in balancing the bridge on capacitance 
and inductance, due to incorrect setting 
of the loss balance controls. To balance 
the bridge, first adjust the main balance, 
then the loss balance, and repeat this 
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procedure until there is little meter 
deflection even with the sensitivity set to 
maximum. Note that the meter will 
always deflect to the right on AC meas- 
urements, but on DC resistance it will 
swing either side of zero. 

Inadequate balance on AC resistance 
measurement will probably be caused by 
stray capacitance or inductance of the 
resistor under test. Ill defined balance on 
capacitance and inductance ranges may 
be because the loss of the component 
under test is too complex for the simple 
loss balance to compensate for. Another 
possible cause of problems is pick up of 
interference. 

When measuring air cored inductors, 
set the loss balance switch to the Q 
setting. 

Conclusions 
The LCR bridge has done sterling 

service over a period of twelve months so 
far, and its accuracy has proved valuable. 
It is worth emphasising once again that 
in order to produce a useful piece of test 
equipment, it is necessary to use good 
quality components. Otherwise the 
bridge may give misleading results. 

The only addition made to the 
original was to add a jack socket to apply 
a bias so as to measure the capacitance 

of varicap diodes. This modification is 
illustrated on the circuit diagram. 

PARTS LIST 

AUDIO OSCILLATOR 
Resistors 
R I  47R 
R2   470R 
R3  3k3 
R4   82R 
R5   2R2 
R6  100R 

Capacitors 
C1   470/rf electro 
C2   Ifrf electro 
C3  1Mf 

Semiconductors 
RT1  BFY 50 

Transformer 
T1   self wound 

— see text and fig 10b 

DETECTOR 
Resistors 
R1   68k 
R2  4k7 
R3,R4,R6,R7   220k 
R5   Ik 

R8  3k3 
R9   220R 

Capacitors 
C1   470n 
C2   2^2 electro 
C3,C4  1/4 electro 
C5   2/i2 electro 
C6,C7   lOOpf 
C8   2200/if 
C9  l/rf 
CIO   100/if 

Semiconductor 
TR1  LM381 

OTHER COMPONENTS 
D1,2   IN4001 
SW1 
SW2 
SW3 
SW4 
RV1   10k lin 
RV2   100R 
RV3  2k2 lin 
RV4   470R lin 
Meter 100/iA — 0 — 100/iA 

External resistors 0.1 R (1), 1R (1), 10R 
(1), Ik (1), 100R (4), 200R (1), 300R (1), 
600R (1), 100k (1), 10k (2), 470R (1), 1M 
(1), 10M (1) 

External capacitor 1/if (1) 

———HRT RGB SERVICE 

Ham Radio Today can supply ready-made, pre-drilled printed circuit boards for some of our 
published constructional projects. The first board to become available is the Morse Keyer, 
published in the January 1989 issue of HRT. The board reference number contains the essential 
information for identifying and ordering a board from our RGB Service. The first two digits give 
the year of publication, and second two the month. The extension number gives the number of 
projects available from that month's issue. 

Please send orders to: HRT RGB Service, ASP Readers Services, 9 Hall Road, Hemel 
Hempstead, Herts HP2 7BH. Please make cheques out to ASP Ltd. Payment can also be made 
through Access and Visa cards by telephone on (0422) 41221 during office hours. 

HRT 8901-1 Electronic Morse Memory  

Please send me: 

Number of boards Reference number Price code Price Total 

Post and packing £0.75 
Total enclosed £ 
Block capitals please 

lame  

Access and Visa credit card orders can be taken by telephone on (0442) 41221 during normal office hours. 
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HIGH QUALITY BRITISH MADE PRODUCTS 

TM 1000 2kw All Band ATU 

m 

m 

Our unique wide band roller 
coaster enables effortless 
matching of G5RV, LW, 

Vertical and Coax fed antennas 
with this unit 

Standard model £168 
jf For balanced feed £199 

Fitted with 2k:w Balun 
TM1000 Kit complete £138 
(Add £5 carnage for all versions) 

BUILD YOUR OWN HIGH POWER ATU 
WITH OUR RANGE OF ATU COMPONENETS 

Roller Coaster 2kw GOfiH . .£28 
Var. Cap 250pF Ikw £19.95 
Var. Cap 250 + 250pF Ikw .. £28 
Turns Counter (For R/Coaster) £14.95 
Empty ATU Case £26 
2kw Balun Assembly ..£28 

WE ARE THE UK SCANNER SPECIALISTS 

NEW MODELS - JUST ARRIVED! 
STANDARD AX700 - (50 - 904 MHz) 
With Panoramic Display  £595 
AOR 3000 (100 KHz -2.2 GHz) 
New Base Receiver £795 
HANDHELD SCANNERS 
Black Jaguar Mklll.. . £199 
Bearcat 200XLT (W/900 MHz) .£229 
Bearcat 100XLT. , ... . £199 
AOR 900 (W/9O0 MHz) £235 
BASE/MOBILE SCANNERS 
Bearcat 950 XLT (W/900 MHz. £249 
Bearcat 800 XLT (W/900 MHz) £229 
Bearcat 175 XLT £169" 
AOR 2002. £487 
Cobra SR925 Base RX .£149 

REMOTE 
ANTENNA SWITCH 

(Foi masthead mounting) 
Freq DC - 1.2 GHz 
Power: 300W P.E.P. 

Insertion Loss: 0.19 dB at 900 MHz 
Connectors: Green Par 'N' Type 

£49.95 
ALLOWS SELECTION OF 2 ANTENNAS FROM 1 COAX FEEDER 

DISCONE ANTENNAS - New British Made Antennas 
 I Nevada WB1300 (25-1300 MHz) 

- Wideband Top of the range 
stainless steel  £59.95 

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

\\ £24.00 
Nevada PA 15 
Base Antenna 100-960 MHz. 
A new Colinear Ant with over 
9dB gain at 900 MHz  £49.95 

(+£4.60 P&P) 

USE YOUR CREDIT CARD FOR IMMEDIATE DESPATCH 

HOTLINE (0705) 662145 

NEVADA COMMUNICATIONS 
189 London Road, North End, 

Portsmouth P02 9AE. Fax: (0705) 690626 

NEW 

For the serious listener and the BBC computer 

FAX 
Charts and photographs to screen and printer. 

All speeds and lOCs. Automatic operation. 

PACKET 
HF and VHF No-tune HF decoder eliminates 

tiresome fine-tuning. 

SSTV 
Line sequential and Robot colour and mono display. 

Printout, automatic operation, flywheel 
synchronisation for reliable HF operation and much 

more. 

RTTY 
All options and baud rates 45-300. 

AMTOR/SITOR 
Fast synchronisation of ARQ, FEC, N AVTEX 

MORSE 
All facilities for the best copy available. 

UoSAT 
Telemetry and satellite news from UoSAT 1 & 2 

ASCII 
Decodes all options 45-300 baud 

All modes have effective tuning indicators, on- 
screen status display and full printer support. Large 

text store with comprehensive review facilities. 

Multimode interface contains all necessary filtering 
demodulation, FAX scan rate generation and FAX & 
PACKET tuning indicators. In BBC cream and black. 

Unbeatable software on 16k ERROM, very easy to 
use. 

All this and much, much more can be yours with the 

RX-8 MULTIMODE 

RECEIVE SYSTEM 
Complete system (EPROM, interface, leads and full 

instructions) £259.00 inc VAT and p&p 

FREE!! 
The first 50 purchasers of RX-8 get a FREE copy of 

Klingenfuss 1989 Guide to Utility Stations, worth 
£20. 

DISCOUNT 
to existing RX-4 users. £15 for your tape/disc plus 

£20foryourTIF1 interface (not kit). 

Don't forget all our other programs for BBC, 
Spectrum, CBM64 and VIC20. See previous adverts 

or more info on everything from 

mmLi technical software 
Fron, Upper Llandwrog, Caernarfon LL54 7RF 

Telephone: 0286 881886 
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The idea of a DXpedition to Cocos Keeling 
first came to me in 1985, when I met 
Cress, VK9YC/VK6YX, at the NEC in 
Birmingham, having spoken to him several 
times when he used to live on the islands. 
Cress is married to the former Lissa 
Clunies-Ross, a direct descendent of 
Captian John Clunies-Ross, a British sailor 
who first landed on the islands in 1827. 
Cocos Keeling became a British territory 

the land from the family with the 
exception of their estate. Six generations 
after the first John, another John Clunies- 
Ross (VK9YC's brother-in-law), now in his 
early 30s, lives in Oceania House with his 
wife, Vicky and their three young children. 
Cress's well-equipped station, complete 
with antennas mounted on two separate 
towers, is still in situ, so it is an ideal 
location for a DXpedition, without having 

A holiday of a lifetime is also a DXpedition 

opportunity for Steve Telenius-Lowe, VK9YG. 

and later Queen Victoria granted owner- 
ship of all the islands to Clunies-Ross's 
grandson, George, a situation which 
remained unchanged until 1978, when 
the Australian government purchased all 

to lug heavy equipment half way around 
the world. 

Ways To Go 
There are only two ways to get to 

V:k 

I 

Traditional Barong dance on Bali. 

Cocos Keeling from Europe. The cheapest 
way would be to take a cheap "bucket 
shop" flight to Singapore, fly to Christmas 
Island (VK9X), spend a few days there, fly 
on to Cocos and then return the same 
way. But because of the timings of the 
flights it would have meant spending one 
or three weeks on Cocos Keeling — two 
weeks was impossible. It would also have 
meant spending several days in both 
directions on Christmas Island — fine for 
a DXer, but not much fun for my wife, Eva, 
for whom this was meant to be a holiday 
of a lifetime, as there is nothing on 
Christmas Island apart from guano and 
there are great difficulties in finding 
accommodation there unless you "know" 
somebody, which we didn't. So, it was 
decided to go the other way to Cocos: to 
fly to Perth in Western Australia and take 
the weekly Australian govenment charter 
flight from there. This had the added 
advantages of permitting a two week stay 
on Cocos and allowing us to see a part of 
VK in their bicentennial year. 

After phoning several bucket shops 
in London and elsewhere we eventually 
got a very good low-price return ticket to 
Perth, which turned out to be with 
Garuda, the Indonesian national airline. It 
permitted stop-overs at no extra expense 
in Jakarta and Bali, which we obviously 
took advantage of. In Jakarta we were 
met by YBOWR, Lumban gaol, who was 
extremely generous and took us sight- 
seeing around the city in his chauffeur- 
driven air-conditioned brand-new BMW. 
He owns the Garuda Metropolitan Press, 
producing six of Indonesia's most popular 
glossy magazines and has his Station at 
the GMP headquarters. It has the largest 
antenna system in Asia. Lumban gaol was 
putting the finishing touches to his first 
amateur radio publication. The Inter- 
national Awards Guide Book, which was 
literally hot off the press (the temperature 
was well over 100oF!). He hopes this will 
become the standard reference for ama- 
teur radio award hunters, as it lists over 
750 awards from more than 70 countries, 
of which 630 are illustrated in full colour. 
The book is professionally produced and 
printed, and is available for 37US dollars 
from M S Lumban gaol, J1 Garuda 62, 
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Oceania House on Home Island. John Clunies-Ross and Catherine presiding over the 
Coconut Barbie. 

Jakarta 10620, Indonesia. End of free 
plug. 

Bali is a beautiful green island with a 
lot of interesting sights, including batik 
factories, traditional dancing and semi- 
active volcanoes. It is also a very cheap 
place to live in luxury; the 5-star Sanur 
Beach Hotel cost only £16 per night for 
bed and breakfast. Bali has a thriving 
tourist industry (it has been called 
Australia's Benidorm as it is cheaper to fly 
to Bali from Perth than to fly to the Eastern 
states of Australia) yet it remains 
relatively unspoiled. 

From Bali we flew on to Perth, where 
we were met by Cress and Lissa, who 
spent a lot of their valuable time in 
showing us around and making us feel 
very welcome. Perth, on the Swan River, 
must be one of the most beautifully- 
located cities of around a million people 
in the world. Eventually the day came 
when we were at Perth airport again for 
the flight to Cocos. We arrived, as 
requested, VA hours before departure 
time to find the airport virtually deserted. 
I have never seen an international airport 
with so few people around. We thought 
the place must have been evacuated, but 
it transpired that the flight to Cocos was 
the only one in or out that morning and 
there were only a handful of passengers. 
Passengers were out-numbered by airline 
staff, security guards and duty-free shop 
staff by a factor of about 10:1. We were 
checked-in in minutes an spent 90 
minutes browsing through the duty-frees. 
(We needn't have bothered; Cocos is 
entirely tax and duty free and must be one 
of the cheapest places on earth). The 
islands are almost 3000 km north-west of 
Perth (almost back up to Indonesia) and 
the flight took about four hours. Although 
there were not many passengers, the 
Australian Airlines DC-10 was full of mail 
sacks, fresh food and other cargo, even in 
the passenger cabins. 

Savile Row Suit 
At Cocos airstrip ("Altitude 10 Feet") 

we were met by Peter, Maxine and 

Catherine, three of John and Vicky 
Clunies-Ross's staff, who again made us 
feel very welcome and bought us several 
cold beers (or "tinnies" — I never once 
heard them called "tubes") at the Cocos 
Club while we waited for the ferry that 
would take us from West Island, where 
the airport and Australian settlement is, 
across the lagoon to Home Island. West 
and Home are the only two inhabited 
islands in the group of 26, which form a 
horse-shoe shaped ring of palm-fringed 
coral around the calm central lagoon. 
Apart from the inhabitants of Oceania 
House, Home Island is also home to 350 
Cocos Malays, descendants of labourers 
brought to the islands in the last century 
to work the coconut plantations. 

Oceania House is now run as a 
private hotel, where informality is the 
name of the game, carrying on a tradition 
made famous by John's father (yet 
another John Clunies-Ross), who would 
walk around his island clad in a Savile Row 
suit, but always barefoot and with a 
traditional Malay daggerthrust in his belt. 
John senior entertained HM Queen Eliza- 
beth and the Duke of Edinburgh at 
Oceania House in 1956; these days 
guests are more likely to be young 
Australian honeymoon couples — or radio 

amateurs! These days too the Savile Row 
suits have gone and guests are greeted by 
John, looking like a cross between a Royal 
Marines officer and Tarzan, wearing just 
his swimming trunks, or are served their 
breakfasts by Vicky, wearing only a 
skimpy bikini. The children run around 
completely naked most of the time, at 
least within the confines of the estate, 
and have all-over tans that would be the 
envy of any Mediterranean holiday-maker. 
Since there are no restaurants, bars, 
discos or hotels on Home Island, the 
arrangement at Oceania House is very 
much full board, to the extent that guests 
can help themselves to whatever drinks 
they want, wheneverthey wantthem, at 
no extra cost. Refrigerators are kept well 
stocked with several varieties of Aussie 
beer, champagne and soft drinks,, and 
Scotch, gin and vodka are always to hand. 
John's maxim is "excess is not enough" 
and despite his British public school 
upbringing, he would come out with 
some choice Australian phraseology if he 
thought that you were not eating or 
drinking to excess. One German guest 
apparently put on almost 2 stone during 
his stay at Oceania House! 

The Oceania House shack is located 
in a separate building, a disused Malay 
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Procession of Cocos Malays on Mahammed's birthday. 
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G4JVG operating as VK9YG in the Contest. G4JVG outside the Cocos Keeling shack. The antenna in the 
foreground is the six-element LPY on the 60-foot lower. 

school block within the grounds. A new 
Kenwood TS-440S is provided, along 
with a rather old Yaesu FL-2100B linear. 
When we arrived, there were only two 
antennas working, an 8-element log 
periodic yagi for 10-15-20 metres (rotat- 
able) atop a 70 foot tower and, about 140 
feet away, a 6-ele LPY for 10 and 15m only 
on a 60 foot tower. The second beam was 
not rotatable, but was fixed on north, from 
where almost all signals come. The 
station had not been used for over six 
months and in the tropical conditions of 
high winds and high humidity corrosion 
is quite a problem (this is why log periodic 
beams, rather than trapped yagis, had 
been selected). None of the wire antennas. 
were in working order, so another of 
John's staff, Chris, and I spent a couple of 
days hacking through undergrowth with 
machettes to retrieve bits of co-ax and 
wire which had blown down or were 
hanging from the towers. Eventually we 
had a two-element delta loop for 40 
metres working after a fashion, along 
with a half-wave dipole for 80 metres 
strung between the two towers. I made 
a quarter-wave inverted-L for 160 metres, 
John climbed the 70 foot tower and finally 
we were in business on all bands. 

I had intended to be very active on 

40, 80 and 160 metres at around sunrise 
(2300 GMT) and sunset (1130 GMT) 
most days, but after the first few days 
gave it up as a bad job. I was never 
convinced that the 40 or 160 metre 
antennas were working as well as they 
should have done. It proved very difficult 
to make DX QSOs on 40m, even though 
I was hearing signals quite well, they 
could not hear me. It proved next to 
impossible to get a pile-up going on 40m, 
even working the JA's I would lose the 
frequency to a stronger station after just 
a short run. 160 metres was even worse: 
after skeds with VS6DO and VK6HD 
failed, I gave up. On 80 metres, I think the 
dipole was working as well as you would 
expect a dipole at 60 feet to work, but 
Cocos Keeling is so far from anywhere 
apart from Indonesia that QSOs were few 
and far between — even Western Aust- 
ralia was about 3000 km away. Being only 
12 degrees south of the equator, the 
favourable "grey-line" propagation paths 
at sunrise and sunset were over in a flash. 
One morning, I spent the whole of my 
sunrise period trying to break into a QSO 
between a Gl and an El station on 
3797kH2. They were nattering away, not 
listening for DX and blissfuly unaware 
that a VK9 station was calling them. 

Confirming Our OSO/Ur SWL Rprt 
To Radio Date Month 

October 
UTC 2 Way 

CW/SSB □ 59 
□ 

The Cocos (Keeling) Islands were settled in 1827 by a British sailor, Captain John Clunies-Ross. Fifty-nine years later Queen Victoria granted all land oh the islands to the Ctunies-Ross family and their heirs, a situation which remained largely unchanged until 1978. when the Australian government bought all the land with the exception of the family home, Oceania House, and its grounds. 
This single-operator expedition made about 5000 QSO s. of which just over 3000 were in the CO World Wide DX contest, resulting in a score of 3.67 Million points. For details about visiting these beautiful islands and operating from the historic Oceania House, write (enclosing return postage) to Cress Thursby-Pelham (VK6YX/VK9YC), 107 Metvista Avenue, Nedlands 6009, Western Australia. 
Thanks to John and Vicky Clunies-Ross and Peter, Maxine, Catherine. Chris and Abe on Cocos (Keeling); Cress and Lissa Thursby-Pelham and John and Daphne Clunies-Ross in Perth; and to the Northern California DX Foundation and M.S, Lumban gaol YE#WR for help with QSL's. 
RIG: KENWOOD TS440S YAESU FL2100B 300 WATTS pep 
PSE/TNX QSL VIA G4JVG 
Operator; STEVE TELEN1US-L0WE G4JVG Photo: G4JVG Printing: YB0WR. 

ANTENAS 8-ELE LOG PERIODIC YAGI 13-30MHz at 21 m 6-ELE LOG PERIODIC YAGI 18--30MHz at 18 m 20 m DIPOLE at 18 m High 40 m 2-ELE DELTA LOOP at 21 m High 80 m DIPOLE at 20 m High 160 m QUARTER-WAVE INVERTED-L at 21 m High 

If, having read this, you would like to visit Cocos Keeling and operate with a 
VK9 callsign, write (enclosing return postage) to Cress Thursby-Pelham 
VK9YC, 107 Meivista Avenue, Nedlands 6009, Western Australia, for full 
details. 

c 

Unfortunately the VK phone band is only 
3795-3800, so I could not even use 
another frequency as no-one in Europe 
would have heard me through the Irish 
QRM. After a lot of hard work I did vyork 
several of the better-equipped U.S. and 
Canadian stations on 80 metres, a hand- 
ful of USSR stations, and just one other 
Eruopean (OHOMM), during my two 
weeks of activity. 

Unfortunately the FL-2100B linear 
had an input matching problem, present- 
ing a high SWR to the TS440S, which 
therefore cut back on its output power. 
The problem was at its most severe on 
20m, when it was difficult to get more 
power out of the linear than when using 
the '440 barefoot. Even the built-in ATU 
in the '440 could not match the rig to the 
linear. However, for general operating on 
20m this did not matter too much as even 
with 100 watts the pile-ups were grati- 
fyingly large. Nevertheless, for 40 and 80 
metres I am convinced that a TL-922 or 
something similar would have made all 
the difference. 

QSO Rations 
1988 being Australian bicentennial 

year meant that I could use the rare AX9 
prefix, and so I used the call AX9YG 
between 18th-28th October. During this 
time I deliberately "rationed" the number 
of QSOs, as I intended operating seriously 
in the CQ World Wide DX contest on 29th 
and 30 October and didn't want to work 
everybody who was interested in con- 
tacting Cocos Keeling before the event. 
Far more time was spent in exploring the 
delights of the islands. With a total 
population of only around 600, it is easy 
to find an island all to yourself and often 
we would spend the day on Direction 
Island CDI" to the locals), a fifteen-minute 
ride away by dinghy. We land on D.I. and 
John goes off to the Indian Ocean side of 
the island to catch crayfish, while we 
explore "the rip" — a gap in the reef which 
produces a strong current flowing from 
the ocean into the lagoon. Wearing a face 
mask and snorkle it is necessary only to 
float'on the surface and be carried along 
at a startling pace by the rip while 
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underneath thousands of multi-coloured 
fish swim by. 

Meanwhile, John has started a "bar- 
bie" from dried coconut husks and after 
a while the aroma of grilling steaks and 
freshly-caught sea-water crayfish (larger 
than European lobsters) comes wafting 
across to us. We are joined for lunch by 
several "yachties" who are sailing around 
the world and have called in to Dl to wait 
for favourable winds. One yachty turns 
out to be Sam, an American amateur who 
last year operated as 3DX2DX/VK9 from 
Mellish Reef. His yacht, appropriately 
enough, is also called "DX". Following a 
most leisurely lunch, and after an hour or 
two of sunbathing the effects of a bottle 
of champagne gradually wear off and it is 
time to return to Home Island. 

The next morning I was woken at 
0500 by the muezzin's call to prayer, 
hideously amplified through loudspeakers 
on top of the mosque in the Cocos 
Malays' kampong or village. We had been 
told that it was the prophet Mohammed's 
birthday, so there would be an early 
morning procession from the Imam's 
house to the mosque. All the village 
children, dressed in red and white robes, 
were carrying banners and singing to the 
beat of tambourines and drums. This was 
not a performance for tourists — this was 
the Real Thing. 

The day before the CQ World Wide 
contest, I was checking out the perform- 
ance of the 8-ele beam on 20 metres, as 
I had intended doing a 20 metre single 
band entry, to try for the Oceania 14MHz 
record, which looked as if it could be 
beaten by a concerted effort. On a couple 
of occasions during the previous ten days, 
I had noticed that the SWR suddenly 
flicked up to infinity for a fraction of a 
second, or the signal strength of received 
signals dropped momentarily However, it 
happened so infrequently I ignored the 
problem. On that day, though, a strong 
wind had been blowing all day and the 
antenna packed up altogether. It still 
worked well on 10 and 15 metres, so I 
think the feed to the rear-most element 
(which had been hanging at an angle to 
the other elements all the time) must have 
become completely disconnected. 

This disaster put paid to the idea of 
doing a 20 metre single band entry, and 
I had to spend the next six hours making 
and putting up a 20 metre dipole in the 
dark so as to be able to use the band at 
all. (Why it took me six hours is another 
story, but after several disasters I was 
again QRV on all bands.) Since I could not 
do a 20 metre single band entry, I decided 
to operate on all bands. 

10m Pile-Up 
During the contest I used the call 

VK9YG, so as to prevent time-wasters 
asking what country AX9 was. It quickly 
became clear that 10 metres was in 
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excellent shape. With just a dipole and 
only 100 watts on 20 metres I could not 
make much impression on that band. 15 
metres was better, but whenever I went 
on 10 metres there was a huge pile-up and 
it was very easy to work 4 or 5 QSOs per 
minute for hour after hour. At times the 
band was open to Japan, Europe and the 
whole of the States simultaneously. Since 
I was doing a multi-band entry, though, I 
had to try to work as many multipliers as 
possible on the other bands and here I 
wasted a lot of time calling stations who 
could not hear me on the lower frequency 
bands. 

On 80 metres it was only possible to 
make 33 QSOs, whereas from Europe 
several hundred QSOs could be a 
achieved with ease. It was good to work 
the DXpedition to Vienna, 3W8DX, with 

ease on all five bands. On 10 metre I made 
of 2000 QSOs (including duplicate con- 
tacts) with just over 1000 QSOs on the 
other bands put together. Because of the 
difficulties of making QSOs at all on 20, 
40 and 80 metres, I feel sure that if I had 
operated 10 metres single band, I could 
have made well of 4000 QSOs, probably 
close to 5000, which could have given me 
a good chance of a 10 metre record. 

After hours of intense concentration 
of working 200-250 QSOs an hour, by the 
Sunday afternoon I was so tired that I 
went to sleep at 1700, with the intention 
of getting up again for the final two hours 
of the contest, but of course I slept 
through the alarm and so missed the last 
seven hours of the contest. However, it 
was good fun and I obviously made a lot 
of people happy by giving them the Cocos 
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Keeling multiplier and possibly a new- 
country. : 

Back in Perth 1 was entertained by 
George, VK6NKG (who had been on the 
previous DXped.tion to Cocos Keeling) 
and Nick, VG6PAT. Both are keen DXers 
on 10 and 15m and are planning a 
DXpedition this year to Willis Island and 
Mellish Reef in the Pacific. 

The 37 hour flight wth Garuda 
Indonesia from Perth to London, via Bali, 
Jakarta, Singapore, Bankok, Abu Dhabi, 
Rome and Amsterdam was uneventful 
but gave me plenty of time to consider 
where to go next. Now, it is a long time 
since anyone operated from Clipperton 
Island, and I have always wanted to see 
the Pacific... . • 
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MULTIMETERS 
HC1015 10k/V 
Miniature meter with fuse and diode 
protection. OHMS zero. Mirrored scale. 
Leads with 2mm'plugs. Battery and . 
Instruction Manual included. 

0-10-50-250-1000V+ - 5% 
0-2.5-50-250-1 OOOV+ -4% 

0-10-250mA+-4% 
0-10k-100kSi+-4% 

-20 to +60dB 
15V 'AA', 9V 'PPS' 
105x62x32mm' 

AC volts 
DC volts 
DC current 
Resistance 
Decibels 
Battery test 
Dimensions 
Price; £6.50 

POTENTIOMETERS 
20mm dia., Vi" Spindle, "Bush 
Solder Tag or PC Terminals 
Values: 1k,4k7,10k. 22k, 47k, 100k 
220k, 470k, 1M, 2M2, LIN or LOG 

ROTARY SWITCHES 
Single bank Rotary Wafer Switches 
Break BeforeMake, Non-Shorting 
PRESS TO MAKE PUSH SWITCH 
7mm Mounting hole Red .20p 

m 

Singletype: .43peach 
Switched type: £1.27 each 
2A 250v AC Double pole 
Dual type: £1.32 each 

1p12w, 2p6w, 3p4w, 4p3w 
PRICE: .95 each 
SMALL CROCODILE CUP 
with vinyl cover. 
Length: 25mm Red .08p 

Carriage and VAT to be added to all prices 
• ••••••• 

SATELLITE BOOKS 
WORLD SATELLITE ALMANAC 
Contains over 650 pages with full details on Satellites, Footprints, Charts, 
Tables, etc. Price £15 + carriage 
THE WORLD OF SATELLITE TV 
Over200 pageson all you needtoknow about Selecting, Installing, Operating 
and maintaining your Satellite Earth Station. Price; £9.95 + carriage 

H PRISON ELECTRONIC^ 

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

SMJ ELECTRONICS 
Specialists in Semiconductors 

Transistors 2N3055- 2N3773 2N3866 
  £0.47 2SC945 £0.08 2SC2028  £1.30 2SK30  ..£0.37 BD235 £0.28 C1.65 2SC1060 CO 59 2SC2029 CI.IS 2SK33 £0.40 B0241 £0 34 . £1.10 2SC1061 £0,49 2SC2078 £0.74 3N20I .E1.11B0243 . £0 30 

2SA564.. £0.10 2SC1213 2SA608 C0.11 2SC1306 £0.74 2SC2097,. £21.09 3SK88 £0.59 BD246. £0.75 2SA673 £0.13 2SC1312 £0.09 2SC2099.. £19.25 3SK97 £2.08 BO902 £0.51 2SA678 £0.38 2SC1318 2SA683 ..£0.20 2SC1359 .. 2SA684 2SA699  2SA733,.. £0.66 2SC1398 £0.13 2SC1674. £0.15 2SC2314. ,£0.30 BC141 £0.26 MRF237 £3.39 2SA966 £0.26 2SC1675 2SA999 £0.10 2SC1678  2SA1012 £0,68 2SC1815. 2SA1015 £0.11 2SCld09 2SB525 £0.25 2SC1945 2SC380   £0 09 2SC1946 2SC495 £0.35 2SC1947 2SC536, £0.10 2SC1957 2SC710 £0.11 2SC1969 . 2SC711 £0.09 2SC1970 

£0.14 2SC2320  £0.10 BC142.. .,£0.80 2SC2395 £16.20 80182 -E0.19 MRF238 ...£13.64 .£0.06 MRF450 £13.50 £0.10 MRF450A £13.80 £0.10 2SC2539 £10.82 6C1&4 £0.92 2SC3020 . £12-90 BC212. £0.06 MRF454 £22 94 £3.41 2SD234 £0,46 BC214L £0 08 MRF455. £23,65 £12.37 2SD235 . £0.41 BC238 £0.06 TIP29C £0.26 £4.29 2SD313 £0.56 BC639 £0.12 TIP30C, £0,66 2SD325 £0.43 BC640 £0.13 TIP31C .. £1.58 2SD330  £0.48 80131 £0.42 TIP32C £1.52 2SD380 £4.26 BD132 2SC730 ,£3.63 2SC1971 £2.95 2SD471 £0.29 B0135 2SC828. ..£0.09 2SC1972 £8.25 2SD837 £0.71 BD139.. 
...£0.41 BO140...  £0.23 BD201 

£0.29 £0.27 £0.33 £0.35 £0.36 £0.32 TIP41C.... £0.22 TIP42C .,£0.22 TIP120 .£0.38 ..£0.25 £0.33 
2SC900-, .£0.27 2SC1973. £0.51 2SD880 2SC930 £0.17 2SC2002 £0.25 2SK192 

BOOKS Screwdrivers Guide to CB £5.00 PLL Data Book £5.00 
Cybernet Service Manual Uniden Service Manual 
Crystal Fitter This is a 10.695MHz Ikohm lOKHz bandwidth xtal fiHer suitable for most FM CBs. The filler greatly reduces cross modulation (bleedover) and is extremely easy to fit. p,-^ J2J39 
Integrated Circuits 7805 L0 40 HA 1377 £1.90 LC7120 .£2.75 RC4558 £0.55 TDA1010 7808 £0-38 HA 1388 £3-81 LC7130 £3.26 S042 £2.50 TDA1011 7812. £0.39 HA 1392 £2.54 LC7131 £3.21 TA7061 £0.76 TDA1020 78'5 CO-37 HA1394 £2.72 LC7132 £2.89 TA7120 £0.48 TDA1510 78t8 £0.59 HA 1397 £2.55LC7137 £2.77 TA7130 E0.53TDA1512 £3 12 £2.68 LM324 £0.45 TA7204 £0.98 TDA2002 £0.74 £1.19 LW3a6 £1.15 TA7205 £0.91 TDA2004 £1.81 £0.84 M51102 £1.85 TA7217, £1.22 TOA2005 £1.65 £0.94 M515t3 £1.86 TA7222 £1.22 TDA2020 £181 

Active Filter Boards A 10.695MHz active fitter spedlicalty designed (or the HAM international and NATO 2000 type CBs. This board £3.00 significantly reduces image reception and cross modulation £3.00 without affecting sensitivity. Price £6.90 

.£1.15 £1.37 £2.28 £3.89 
£1.28 HA 1398 £0.73 LAI 230 £1.37 LA4102 £1.05 LA4112. £2.95 LA4140 £0.59 LA4201 

AN240.-... AN6551 AN7131. AN7140-. AN7178., BA402  BA521 . £1.55 LA4220 8A656 £1.19 LA4250 CO4001 £0.23 LA4400 004008 ,£0.89 LA4420 CD4011... £0.11 LA4422 ... CD4049. £0^5 LA4440 CD4066 £0.34 LA4445 .. CD4069,.  £0.18 LA4460 

£0.58 M51515 . £1.94 TA7227 £2.06 TDA2030 £130 ...E1.19 M5t517... £1.84 TA7240 £2.08 TDA2611 £079 £1.41 MB3712 £0.99 TA7241 £1.96 UPC 1028 £0.95 £2.23 MB3730 £2.06 TA7270 . £1.93 UPC 1032 £0 73 £1.93 UPCt 156 ..£2.05 £1.96 UPC 1181 £0.91 £0.66 UPC1182   £1.04 £0.99 UPC1185 ..£1.81 £1.38 UPC1186 £0.71 £0.49 UPC 1230 £1.80 

£2.59 MB3756 £1.94 TA7271 £1.32 MB8719 £4.12 TA7274 £1.13 MCI 723 £0.48 TA7310 £1.89 MC3357. £2.11 TA75902 £1.90 MC3359 £2.33 TBA800 ■ MM55108N £3.00 TBA810T. HA13001 £2.16 LA4461  £1.71 NE567 £0.52 TC9106 ...£6.60 UPD858 £1.65 HA1366W £1.33 LB 1405  .-.£0.97 .PLL02 £7.59 TC9109.... £4.38 UPD2816 ;..!£S.34 
We have listed only a small proportion of our stock". Please feel free to contact us with your requirements. All prices are Quoted are the one oil prices, discounts being available lov quanliUoc of ten or more of any ono devico Same day despatch on ad Hems in slock. Chequa'Postal order with order. Please add 75p postage and packaging on an 

orders under £10.00. AB prices are exclusive of VAT. All mail order to:- 55 Siateford Road. EDINBURGH, EH111PB. Callers Welcome. TEL: 031 337 6950A)31 337 2446. 
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Radio Propagation and 

Ham Radio Today brings you the last part of 

Propagation and the Sun — the MUF listings. 

These are the listings of the computer 
programs for calculating the maxi- 
mum usable frequency (MUF), and 
HF band conditions and auroral 
probability, described in Propagation 
and the Sun in the November issue of 

Ham Radio Today. The programs have 
been written in Microsoft Basic, and 
have been tested on the Dragon 32, 
BBC and Commodore 64. They 
should be easily translatable to nearly 
any other computer. 

Apologies to readers who were 
expecting them last month — we 
held them over so that we could 
catch up with some of our regular 
columns. Here they are; 

Ones. MUF Calculat er 

10 CLS 
20 GOSUB 1000 
30 GOSUB 2000 
40 GOSUB 3000 
50 GOSUB 4000 
60 GOSUB 5000 
70 END 
999 REM 
1000 REM opening screen 
1010 CLS 
1020 PRINT"This program will calculate the Maximum Usable Frequency (MUF) 
and the Frequency of Optimum Traffic (FOT) for single hop F-Layer 
propagation. " or/ 
1030 PRINT: PRINT"Follow the screen Instructions carefully." 
1040 PRINT,,Enter the Critical Frequency — EG 4 or 8•9" 
1050 INPUT CF 
1060 IF CF<1 OR CF>25 THEN GOTO 1050 
1070 FOR P=1 TO 1000: NEXT 
1080 RETURN 
1999 REM 
2000 REM height of F-Layer. (See magazine text) 
2010 LET H=0: CLS 

select the number of the wanted month. " 2020 PRINT'From the menu, 
2030 PRINT 
2040 PRINT" 
2050 PRINT" 
2060 PRINT" 
2070 PRINT" 
2080 PRINT" 
2090 PRINT" 

<1>-JAN 
<3>-MAR 
<5>-MAY 
<7>—JUL 
<9>-SEP 
<11>-N0V 

2100 PRINT"Enter Month - 
2110 INPUT M 
2120 IF M<1 OR M>12 THEN GOTO 2110 
2130 IF Ml THEN H-140 

<2>-FEB" 
<4>-APR" 
<6>-JUN" 
<8>-AUG" 
<10>-OCT" 
<12>-DEC" 

(1 to 12)";PRINT 

1[> 
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2140 IF M=2 THEN H=146 
2150 IF H=3 THEN H=163 
2160 IF M=4 THEN H=185 
2170 IF M=5 THEN H=200 
2180 IF M=6 THEN H=224 
2190 IF M=7 THEN H=230 
2200 IF M=8 THEN H=224 
2210 IF M=9 THEN H=208 
2220 IF M=10 THEM H^185 
2230 IF 14=11 THEN H=163 
2240 IF M=12 THEN H=146 
2250 FOR P=1 to 1000: NEXT 
2260 RETURN 
2999 REM 
3000 REM path distance 
3010 CLS; LET D=0 
3020 PRINT"From the menu, select the number corresponding to the distance 
of the target country. PRINT 
3030 PRINT" <1>-1000 miles <2>-2000 miles" 
3040 PRINT" <3>-3000 <4>-4000" 
3050 PRINT 
3060 INPUT Y 
3070 IF Y<1 OR Y>4 THEN GOTO 3090 
3080 LET D= <Y*1000) 
3090 PRINT"Distance selected is "; D;" miles" 
3100 FOR P=1 TO 2000: NEXT 
3110 RETURN 
3999 REM 
4000 REM number crunching and results 
4010 CLS; LET MUF=0: LET FOT=0 
4020 PRINT"Helght of the F-Layer for the M; " month is ";H;" miles" 
4030 PRINT"D1stance to target country is D;" miles" 
4040 PRINT"Critical Frequency is CF; "mHz" 
4050 LET MUF=CF*SQR<((D/(2*H))"2> +1) 
4055 LET MUF=MUF*10: MUF=INT<MUF); MUF=MUF/10 
4060 LET F0T=MUF*0. 85 
4070 PRINT"Calculated Maximum Usable Frequency is "; MUF; "mHz" 
4080 PRINT"0ptlmum Frequency is ";F0T;"mHz" 
4090 RETURN 
4999 REM 
5000 REM run again 
5010 PRINT"Run again??? CY/N>" 
5020 INPUT A$ 
5030 IF At<>"N" OR A$<>"n" THEN RUN 
5040 RETURN 

NOTE!f! Line 4050 symbol after the "(2*H)1is raise to the power 

program is standard Microsoft Basic, and should run on any computer without 
modifications. 

Test data 

Enter 5MHz as the Critical Frequency. Select height of 200 
miles-(Apr in the program). Select distance of 1000 miles. If everything is 
OK, then the MUF should be 13*4 MHz and the F0T should be 11-39 MHz. 
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Pj-ogmsim 'T wo. HF Band Conditions and Auroral Probability. 

10 CLS 
20 LET AS^'Band conditions are expected to be LET B$=,,Auroral 
probability is M: LET PROB=0: LET SFX=0: LET K>0 
22 PRINT"Predlcted HF band conditions and Auroral Probability Prog- 
ram": PRINT 
30 INPUT"Enter Solar Flux units. SFX 
40 INPUT"Enter *K1 Index Value. K 
50 IF SFX >= 70 AND SFX <= 130 AND K=1 THEN PROBES: GOSUB 1000: GOTO 20 
60 IF SFX >= 130 AND K=1 THEN PR0B=5: G0SUB 2000: GOTO 20 
70 IF SFX >= 70 AND SFX <= 120 AND K=2 THEN PR0B=5: G0SUB 1000: GOTO 20 
80 IF SFX 120 AND K=2 THEN PR0B=5: GOSUB 2000: GOTO 20 
90 IF SFX >= 70 AND SFX <= 130 AND K=3 THEN PR0B=20: GOSUB 2000; GOTO 20 
100 IF SFX >= 130 AND K=3 THEN PR0B=25; GOSUB 3000: GOTO 20 
110 IF SFX >= 70 AND SFX <=130 AND K=4 THEN PR0B=35: GOSUB 4000: GOTO 20 
120 IF SFX >= 130 AND K=4 THEN PROB=60: GOSUB 5000: GOTO 20 
130 IF SFX >= 70 AND SFX <=140 AND K=5 THEN PR0B=75: GOSUB 6000: GOTO 20 
140 IF SFX >= 140 AND SFX <= 180 AND K=5 THEN PR0B=85: GOSUB 6000: GOTO 
20 
150 IF SFX >= 180 AND K=5 THEN PR0B=96: GOSUB 7000: GOTO 20 
160 PRINTM + f+ DATA OUT OF RANGE +++,,; GOTO 20 
170 END 
999 REM SUBROUTINES 
1000 PRINT At; " EXCELLENT" 
1010 PRINT Bt; PROB; "X* 
1020 PRINT" •' 
1030 RETURN 
2000 PRINT At; " VERY GOOD" 
2010 PRINT Bt;PROB; 
2020 PRINT" " 
2030 RETURN 
3000 PRINT At; " AVERAGE" 
3010 PRINT Bt; PROB; 
3020 PRINT" " 
3030 RETURN4000 PRINT At; " POOR" 
4010 PRINT Bt; PROB; "X" 
4020 PRINT" " 
4030 RETURN 
5000 PRINT At; " VERY POOR" 
5010 PRINT Bt; PROB; 
5020 PRINT"   
5030 RETURN 
6000 PRINT At; " VERY DISTURBED IONOSPHERE" 
6010 PRINT Bt; PROB; "%" 
6020 PRINT"   
6030 RETURN 
7000 PRINT At; " SEVERE IONOSPHERIC STORM" 
7010 PRINT Bt; PROB; "X" 
7020 PRINT"   
7030 RETURN 

TEST DATA 

Enter Solar Flux of 100, and ' K* Index of 3. 

Program should show: - 
Band conditions are expected to be VERY GOOD 

Auroral probability is 20% 
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On these club contacts and forward diary pages, dates are shown approximately from the week of publication to the end of the cover 
month, and further into the year where dates have been supplied. If we get a yearly schedule, we will incorporate half-yearly slabs, 
to save space and admin and allow for alterations. We need dates at least three calendar months in advance to get them into the nearest 
issue. For example: the last possible issue for dates from mid-August to mid-September is the September issue. The September issue 
normally appears on the first Friday in August, and we need club dates by the second Friday in June. Club dates received well in advance 
will normally be run in more than one issue. Also, please write and let us know if your club has ceased, or changed its name or contact. 

SCOTLAND 
Aberdeen ARS. Contact: Don Tel. 04676 251. 
Ayr ARG. Contact: GIV14CUB Tel. Ayr 262496. 
Dunfermline RS. Contact; GMODYD Tel. 0383 413440. 
Galashiels DARS. Contact: GM3DAR Tel. 0896 56027. 
Glenrothes DARC. Contact: Sep 16 Scottish National AR 

Convention at Fife Institute of Physical Recreation, 
Glenrothes. Contact: John Hardwick GM4ALA Tel. 0592 
742763 (hm) 0506 410677 (wk). 

Inverness ARC. Contact: Brian Tel. 0463 242463. 
Lothian RS. Contact; P. J. Dick GM4DTH, 21 West Maitland St, 

Edinburgh EH12 SEA, Prestel mailbox (NOT phone) 
314471210. Meetings: 2 and 4 Thursday 7.30pm at the 
Orwell Lodge Hotel, Polworth Terrace, Edinburgh. May 10 
Construction competition and DF tuneup; May 24 DP hunt: 
Jun 14 AGM; Jun 28 Barbecue. 

Louth DARC. Contact: G1IZB Tel. 047286 595. 
Mid Lanark ARS. Contact: David Williams GM1SSA, Tel. 

Holytown 732403. Open Day 1989 Sunday June 11, 
Community Education Centre, Newarthill, by Motherwell 
A723, IVi miles south of Newhouse interchange M8/A73. 
Traders, bring and buy, packet radio demos, RTTY, QRP, 
lectures, EHI annual trophy award. Talk in on S22. 
Refreshments. Book Morse tests with RSGB Potters Bar in 
good time. 

Waterside SWC. Contact: Bernie Lyford Tel. 0703 893937. 
Westmoorland ARS, Contact: G. Chapman Tel. 0539 28491. 

Morecambe Bay ARS. Contact: G4ZJL Tel. 0524 52042. 
Pontefract DARS. Contact: Colin Mills GOAAO Tel. 0977 43101. 
Rotherham ARC. Contact: F. Moody Tel. Rotherham 552925. 
Rugby ATS. July 30 AR Car Boot Sale, Lodge Farm, Walcote, Nr. 

Lutterworth, Leics (near Ml) £5 pitch 10am. Contact: Kevin 
G8TWH Tel. 0203 441590 David G4DDW Tel. 0455 52599. 

Scarborough ARS G4BP. Contact: I. G. Hunter G4UQP, Station 
Road, Scalby, Scarborough, N. Yorks Y013 0QA. Tel. 0723 
376847. Scarborough ARS Rally 1989, 30 July at the Spa, 
Scarborough, on the south shore seafront. Open 11am. Talk-in 
on S22. Trade stands, bring and buy, refreshments and bar. 
Near the town entertainments. 

Sheffield ARC. Contact: Alan Pemberton. Tel. Sheffield 670866. 
Sheffield Packet Group. Contact: P. Green, 6 Yews Close, Worral. 
Spalding ARS. Contact: Terry G4TWR Tel. 0775 2940. 4 Jun 

Rally at Springfield Gardens, Spalding, Lines. 10am. 
Stockton DARS. Contact: G. Noble c/o Causeway Community 

Centre, Billingham, Stockton on Teees Meetings; Wednesdays 
Causeway Community Centre 7.30. RA and morse tuition 
regularly. 

Tyneside ARS. Contact: G. Lindsay G4KOT, 12 Augusta Court, 
Harrian Park, Wallsend, Tyne & Wear NE28 9QZ. 

Wakefield: North Wakefield RC. Contact: J. M. Hotchin, White 
Horse Inn, Fall Lane, East Ardsley, Wakefield. 

Wigston ARC. Contact: G6HAJ Tel. Leicester 403105. 
Worksop ARS. Contact: John Huggins GODZX Tel. 0909 

565856. Meetings: The Clubhouse, West St, Worksop. 

NORTH EAST ENGLAND 
Barnsley ARC. Contact: Ernie G4LUE, 8 Hild Av, Cudsworth. 
Bourne DARS. Contact: Vince G40DG Tel. 0778 422795. 
Denby Dale DARC. Contact: G3SDY Tel. 0484 602905. 
Derby DARC. Contact: Kevin Jones G4FPY Tel. 0332 669157. 

Meetings: 119 Green Lane, Derby. 7.30pm'. Most Wednesdays. 
May 17 Video show; May 17 Satellite TV by Paul G8JGF; May 
24 Visit by Birketts of Lincoln; May 31 Japanese morse by 
Norman Kendrick G3CSG; Jun 7 Junk sale; June 14 2m 
direction-finding in Allestree Park; Jun 21 Barbecue, Drum 
Hall, Little Easton; Jul 5 Junk sale. 

Doncaster ARC. Contact; K. McMahon Tel. Doncaster 852938. 
Gt. Lumley ARES. Contact: G4MSF Tel. 091 4693955. 
Halifax DARS. Contact: D. Moss Tel. 0422 202306. 
Hornsea RC. Contact: Richard Tel. 0401 62498. Meetings: The 

Mill, Atwick Rd, Hornsea. 8pm. 
Hoyland ARC. Contact; M. Wardle, 11 Sokwell Ave, Barnsley. 
Keighly ARS. Contact: K. A. Conlon G1IGH. Tel. Bradford 

496222. Meetings: Wednesdays, 8pm, The Clubroom, rear of 
Victoria Hall, Keighly, Yorkshire. May 16 Annual foxhunt; May 
30 Programmable devices by G3YEE Jun 27 Wildlife on the 
Falklands, slides by GOFRQ. 

Leeds DARS. Contact: G1EBS Tel. 0274 665355. 
Loughborough ARC. Contact: Philip Tel. 0509 412043. 
Mansfield ARS. Contact: J. M. Coates G4GYU Tel. 0623 27257. 

Meetings: Fridays. 

NORTH WEST ENGLAND 
Aire Valley RS. Contact: G6NPT Tel. 0532 44597. 
Bolton ARC. Jun 4 1989 Rally, CANCELLED DUE TO LACK OF 

TRADER RESPONSE. OH DEAR. 
Chester DRS. Contact: Dave Tel. 0244 336639. 
E. Lanes ARC. Contact: Stuart Tel. 0227 68913. 
Fylde ARS. Contact: Frank G4CSA Tel. St. Annes 720867. 

Meetings; South Shore Lawn Tennis Club, Midgeland Road, 
Blackpool. 2 and 4 Thursdays. NB new venue. May 11 
Equipment sale; May 25 Prep for field day. 

Isle of Man ARS. Contact: J. Wrigley, 20 Fairy Hill Close, 
Ballafesson, Port Erin, Isle of Man. Tel. 0624 834257. 

Kirby ARC. NEW CLUB. Contact: Meetings: Wednesdays Kirkby 
Sports Centre, 17 Valley Road, Westvale, Liverpool 7.30. 

Liverpool DARC. Contact; W. H. G. Metcalfe G6VS, 38 Kempton 
Road, Wavertree, Liverpool. Meetings: Tuesdays, Conservative 
Club, Church Road. May 9 Construction and club on air; May 
16 G3IQO DF Foxhunt Cup event; May 30 NFO preparations; 
Jun 6 Magnetic loop by George G6VS; Jun 13 Construction/ 
on-air; Jun 20 VHF NFD preparation; Jun 27 Surplus sale 

Morecambe Bay ARS. Contact: D. H. Wood G4ZJL Tel. 0524 
52042. Tuesdays 7.30. Trimpell Sports and Social Club, Out 
Moss Lane, Morecambe, Lanes. 

Preston ARS. Contact; George Tel. 0772 718175. 
Staffs ARS. Contact: Bill G4WPT Tel. 0782 514741. 
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Stockport RS. Contact: John Verity G4ECI Tel. 061 439 3831. 
Meetings: Dialstone Community Centre, Lisburne Lane off 
Uialstone Lane, Offerton, Stockport. 8pm. 2 and 4 
Wednesdays. 

Todmorden DARC. Contact: Esde Tyler GOAEC Tel. Halifax 
882038. Meetings: 1,3 Thursdays. May 15 Surplus/junk sale; 
Jun 5 Simple electronics for simple folk by G4HYY 

Warrington ARC. Contact; Paul GOCBN Tel. 0925 814005. 
Wirral ARS. Contact: A. Seed G3LCI Tel. 051 644 6094. 

WALES 
Abergavenny and NH ARC. Contact: GW4XQH Tel. 0873 4655. 
Aberporth ARC. Contact; GW0DPR Tel. 023987 274. 
Bridgend DARC. Contact: D. E. George GWIOUP Tel 0656 

723508. 
Conwy Valley ARS. Contact: R A Hinton Tel. 01 301 1864. 
Delyn RC. Contact: Stephen Studdart GW7 AAV Tel. 0244 

819618. Meetings; Daniel Owen Centre, Mold, Clwyd. Every 
other Tuesday. 

Newport ARS. Contact; GW7BSC Tel. 0633 62488. 2nd Grand 
Surplus Equipment/Junk Sale, Brynglas House, Newport. 11 
(10.30 disabled) to 4. Auction 12 to 3. Refreshments, talk-in. 
Proceeds to support Project YEAR. Details: NARS, P.O. Box 
33, Newport, Gwent. 

North Wales: Dragon Amateur Radio Club/Clwb Radio Amtatur Y 
DDraig GW4TTA. Contact: Tony Rees Tel. 0248 600963. 
Meetings: At the Four Crosses, Pentraeth Rd., Menai Bridge. 
7.30pm. 1 and 3 Mondays. May 15 Demonstration on 
metostat by Peter Higgs GW4IGF; Jun 5 Aerials for DX by Bert 
Hewit GW3YNM; Jun 19 Security in the home and shack by 
John Parry GW3VVC. 

THE MIDLANDS 
Birmingham: Midland ARS. Contact: Paul O'Connor G1ZCY Tel. 

021 443 5157. Meetings: Thursdays 7.30 at Unit 16, 60 
Regent Place, Jewellery Quarter, Birmingham. Drayton Mobile 
Rally at Drayton Manor Park and Zoo, 14 May 10am. Parking, 
talk-in. Diasbled parking not open till 11am. May 23 Raynet; 
May 29 BBC computer club, 19 Nov Mars Mini Rally at 
Stockland Green, Birmingham. Details to come. Regular morse 
tuition. 

Coventry ARS. Contact: Johnathan Ward G4HHT Tel. 0203 
610408. Meetings: Baden Powell House, 121 St. Nicholas St., 
Radford, Coventry. 8pm. Fridays. May 19 Indoor direction- 
finding contest (cup qualifier); Jun 2 on-air portable; Jun 16 
Canal trip; Jun 30 2m direction-finding contest. Regular on- 
air/morse tuition. 

Mid Warwickshire ARS. Contact: G4TIL Tel. Southam 4765. 
Stourbridge, West Midlands DY9 OYH. 

Rugby ATS. Contact; Kevin Marriott G8TWH, 77 Lloyd Crescent, 
Stoke Hill, Coventry CV2 5NY. Meetings; Cricket Pavilion, BTI 
Radio Station, B entrance, A5 Trunk Rd., Hillmorton, Rugby. 
Tuesdays 7.30. May 16 DXpedtion to Lundy by Lionel Parker 
G5LP; May 23 DF hunt under new rules; Jun 13 Prep for VHF 
NFD; Jun 20 DF Hunt under new rules; Jun 27 Top band 
DFing by Geoff Foster (provis). 

Stratford on Avon DRC. Contact; David GOHWZ. Tel. 0789 
750584. Meetings: 2 and 4 Mondays, 7.30pm, The Baptist 
Church, Payton St., Stratford on Avon. May 8 The heyday of 
Wireless; May 22 Technical topics; Jun 12 Foxhunt on 2m; 
Jun 26 Worked all Britain by Dr. Robert Nash G4NEE; Jul 10 
Amateur satellites; Jul 24 Constructors competition. 

Stourbridge DARS. Contact; C. Brunn G1WAI Tel. 0562 885602. 
Meetings: Robin Woods Centre, Beauty Bank, Stourbridge 
Worcs. 1 and 3 Mondays. 

Telford DARS. Contact: Tom Crosbie Tel. 0952 597506 
West Bromwich Central RC. Contact: Bill Oakes G1YQY Tel. 021 

556 3183. 
Wolverhampton ARS. Contact; Keith Tel. 0902 24870. 
Worcester DARC. Contact: D. Batchelor Tel. 0905 64173 
Wythall RC. Contact; Chris Pettitt GOEYD. Tel. 021 430 7267 

SOUTH WEST ENGLAND 
Bath DARC. Contact: G4UMN Tel. Frome 63939 
Bristol: North Bristol ARC. Contact; Alan Booth Tel 

690404. 0272 

Bristol; South Bristol ARC. Contact; Len Baker G4RZY Tel. 0272 
834282. Meetings: VVhitchurch Folk House, East Sundry Rd., 
Whitchurch, Bristol BS14 OLN. Most Wednesdays. May 17 
Construction evening; May 24 Club station; Jun 7 Lecture; 
Jur 14 Microwave activity on Dundry Hill; Jun 25 Longleat. 

Cornish RAC. Jul 15 Cornish RAC Rally, Richard Lander School, 
"ruro. Trade, bring and buy, computer display and demo, 

refreshment, parking. Family attractions. Contact: Rolf Little 
Tel. 0872 72554. 

Dorset: Aug 13 Hamfest '89, Flight Refuelling Sports Grounds, 
Wimbourne, Dorset. Trade, crafts and gifts, field displays. 
10am. Parking, camping. Contact: John GHOAPI 0202 
691649, Rob G6DUN 0202 479038. 

Evesham: Vale of Evesham DARS. Contact; John G3DEF Tel. 
Evesham 6407. Meetings: 1 Thursdays at 7.30pm at the MEB 
Club, Worcester Road, Evesham (B4084). 

Exeter ARS. Contact: Roger Tipper Tel. 0392 68065. 
Plymouth ARC. Contact: G4SCA Tel. 0752 337980 Plymouth RC 

Mobile Rally, Plymstock School, Church Road, Plymstock, 
Plymouth. May 28 from 10am. Large free car park, 
refreshment, raffles, usual trade stands, demonstrations and 
talk-in on S22. Contact: Joe G1RXR Tel. 0752 509855. 

Poole ARS. Contact: GOEQV Tel. 202 674802. 
Salisbury RES. Contact; Neil Tel. 0980 22809. 
Salop ARS. Contact: Fred Hall G3NSY Tel. 0743 790457. 

Meetings: 2, 4 Thursdays, The Olde Bucks Head, Frankwell 
Shrewsbury 8pm. May 11 Junk Sale at Beauchamp Hotel, The 
Mount, Shrewsbury; May 25 Fox hunt; Jun 8 Quiz vs Powys. 

Thornbury DARC. Contact: Tom Cromack GOFGI, Rose Cottage, 
The Naite, Oldbury on Severn, Bristol. 1 and 3 Wednesdays,' 
7.30 United Reform Church, Chapel St., Thornbury, Evesham, 
May 17 HF activity. 

Torbay ARS G3NJA, G8NJA. Contact: Bob McCreadie GOFGX 
Tel. 03646 233. Meetings: the ECC Club, Ringslade Rd., Nr. 
Highweek. Natter nights most Fridays. 7.30pm. 

Trowbridge DARC. Contact: Ian Carter GOGRA. Tel. 0380 
830383. Meetings: Usually 4 Wednesdays, 8pm, TA HQ 
Bythesea Road, Trowbridge. Jun 21 6.30am 2 metre fox 'hunf 
Jul 19 6.30am Picnic. 

Yeovil ARC. Contact; David Bailey G1MNM, QTHR. Meetings: The 
Recreation Centre, Chilton Grove, Yeovil. 7.30pm, every 
Thursday. May 11 enrolment for RAE class; May 18 Great 
circle propagation by G3MYM. 

SOUTH EAST ENGLAND 
Basingstoke ARC. Contact; D. Deane G3ZOI Tel. 0734 332777 

(hm) 0734 787930 (wk). Meetings: The Forest Ring 
Community Centre, Sycamore Way, Winklebury, Basingstoke. 
7.30pm. 1 Mondays. Club net Sunday evenings on 144MHz 

Bedford DARC. Contact: Ray GOEYM Tel. 0234 244506. Special 
Event Stations GB2WW and GB4B0B commemorating World 
War 2 during 1989. Locations include RAF and USAF bases in 
the Bedford area. 

Biggin Hill ARC. Contact: Geoff Milne G3UMI, 142 Hayes Lane, 
Hayes. Meetings 3 Tuesdays, Victory Social Club, Kechill 

HayeS' May 16 Quiz; Jun 20 G2 Ml souvenirs; Jul 18 PCBs. 
Braintree DARS. Contact: N. Willicombe Tel. 0376 45058. 

Meetings: Braintree Community Association Centre, Victoria 
St. 7.30pm. 1 and 3 Mondays. Club net C6BRH or G4JXG 
2m 2 and 4 Mondays, 8pm. 

Bredhurst RTS GOBRC, G7BRC. Contact: Kevin Fay Tel, 0634 
376991. 

Brighton DARS. Contact: Peter Tel. 0273 607737. Meetings: 1 
and 3 Wednesdays, Roast Beef Bar, Brighton Racecourse Elm 
orove, 8pm. 

Brom'ey, Kent: Tel. 01 462 2689 Meetings: The Victory Social 
Club, Kechill Gardens, Hayes, Kent. 7.30pm. 3rd Tuesdays 
Club net 145.350MHz FM 11am Sundays. 

Burnham Beeches RC. Contact: G6EIL Te' 0628 25720. July 23 
6th McMichael Rally with Maidenhead DARC at Haymill 
Centre Burnham (Slough). CAMRA bar, food, parking radio 
controlled cards, ATV group, packet and HF stations, £1 car 

rORTY^ £LfQ^moQoC
3o0 na15 disabled)- Contact Bob Hearn GOBTY Tel. 0494 29868. 

Cambridge DARC, Contact: D. Wiicox Tel. 0954 50597. 
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Chesham DARS. Contact: L. Cabban Tel. 09278 3911. Meetings: 
The Stable Loft, Bury Farm, Pednor Rd., Chesham. 8pm. 
Wednesdays. 

Cheshunt DARC. Contact: Roger Frisby G40AA Tel. 0992 
464795. Meetings: Thursdays 8pm Church Room, Church 
Lane, Wormley, Herts. 

Chichester DARC. Contact: C. Bryan G4ZTD Tel Chichester 
789587. Meetings: St. Pancras Hall, St. Pancras, Chichester. 
7.30. Cub net G8WSX on S11 Mondays 7.15pm. 1 and 3 
Tuesdays. Jul 16 Sussex Amateur Radio and Computer Fair, 
Brighton Racecourse. 

Clifton ARS. Contact: Martin Brown GODGC Tel. 01 691 2341. 
Coulsdon ATS. Contact: Alan Tel. 01 684 0610. 
Crawley ARC. Contact: Jack Tel. 0294 28612. 
Dover: South East Kent YMCA ARC. Contact: Des Edwards Tel 

0304 203073. Meetings: Dover YMCA, Godwynehurst, 
Leyburne Rd., Dover, Kent CT16 1SN. Wednesdays. Jun 24-25 
Waldershare Vintage Weekend special event station GB2 
WYV; Jul 19 Morse tests; Nov 15 Morse tests. 

Dunstable Downs RC. Contact: Tony Kelsey-Stead Tel. 0582 
508259. Meetings; Room 3, Chews House, 77 High St. 
South, Dunstable, Beds. Fridays. May 12 Interference on radio 
sites by Nick Fenner G1NMP; Jun4 Description by Phil Seaford 
G8XTW; Jun 18 DF/Treasure hunt; Aug 20 DF/Treasure hunt. 
Sep 10 6th National Amateur Radio Car Boot Sale at The 
Shuttleworth Collection, Old Warden Aerodrome, Nr. 
Biggleswade, Beds. 10am. Fly in is available — permission 
from Northill 288. 

Eastbourne EARC. Contact: G1BRC Tel. 0323 29913. 
East Kent ARS. Contact: Stuart Tel. 0227 68913. 13th Annual 

East Suffolk Wireless Revival 1989. Contact: Jack Tootill 
G4IFF Tel. 0473 464047. Stand space from Colin Ranson 
G8LBS Tel. 0473 688204. Sunday 28 May at the Civil 
Service Sportsground. Straight Rd., Bucklesham, Ipswich, 
Suffolk. Traders, bring and buy, RSGB book stall, car boot 
sale, aerial testing range, transceiver clinic, packet radio 
demo, cw pile-up, vintage radio display, other stalls, play area, 
model flying display, refreshments. £1 including car parking. 
Talk-in on S22, BG3PO and GB3IH, 

Edgeware DRS. Contact: Ian Cope G4IUZ, Tel. Hatfield 65707. 
Meetings: Watling Community Centre, 145 Orange Hill Rd., 
Burnt Oak, Edgware. 2 and 4 Thursdays. 

Felixstowe DARS. Contact: G4YQC Tel. 0473 642595. 
Grafton RS. Contact; Rod Harrigan GOJUZ Tel. 01 368 8154. 

Meetings: Holy Trinity Church Hall, Stapleton Hall Rd., London 
N4. 2 and 4 Fridays. 

Hastings ERC. Contact: Dave Shirley Tel. 0424 420608. 
Haverhill DARS. Contact: Rob Proctor Tel. 0787 281359. 
Hilderstone RS Mobile Rally and Convention, Hilderstone College, 

St. Peters Road, Broadstairs, Kent July 30. Traded, bring and 
buy, lectures, raffle, 10am on. Contact: Alan 0843 593072 or 
Ron 0304 812723. 

Horsham ARC. Contact: P. Godbold Tel. Steyning 814516. 
Meetings: Guide Hall, Denne Rd., Horsham, Sussex. 8pm. 
First Thursdays. 

Huntingdonshire ARC. Contact: G8lrs Tel. 0480 56772. Packet 
GB7HXA. Meetings; 1 and 3 Thursdays, The Medway Centre, 
Coneygeare Road, Huntingdon, Cambs 7.30am. Aug 28 
"Junk 88" sale and auction 10.30-5.00. Talk-in and 
refreshment. 

Itchen Valley RC. Contact: G1IPQ Tel. Southampton 736784. 
Loughton DARS; Contact: J D Ray G8DZH Tel. 01 508 3434 (ev); 

015083434 Micronet 800 mailbox, TeleGold 74:MIK1824; 
packet G8ZDH at GB7ESX. Meetings: Loughton Hall, Rectory 
Lane, Room 20, 7.45pm. Fridays. May 19 Planning night for 
Aylmers Farm; May 26-28 Aylmers Farm weekend G82LRS; 
June 2 Birth of the multi-band receiver by Jack Atkinson 
G30PA. 

Maidstone YMCA ARS. Contact: GOBUW Tel. 0622 30544. 
Meetings: YMCA Sports Centre, Melrose Close, Maidstone, 
Kent. Fridays 8pm. May 19 Rally planning meeting. May 28 
Radio Rally A229 Loose Village (indoors) ATV demo, beer 
tent, children's playroom, GB2YSC on air. 0622 50709 
details, 0622 890167 trade bookings. 

Mid Sussex ARS. Contact: GOGMC Tel. 07918 2937. 
Milton Keynes DARS. Contact: Mike GOERE Tel. 0234 750629. 
Norfolk ARC. Contact: Craig Joly GOBGD 0303 485784 QTHR. 

Meetings: The Norfolk Dumpling, the Livestock Market, Hall 
Road, Harford, Norwich. 7.30. May 10 Polar ski-trek 

expedition by Mike Mearman G0/PA3BHF' May 17, 31 NFD 
briefings; May 24 GB3NB repeater AGM; Jun 3/4 HF NFD; 
Jun 7 Inter-club quiz with Leiston ARC; June 14 Informal and 
committee; Jun 21 Domestic satellite television by Gordon 
Higgins G3PXT; Jun 28 Practical antennas by Ron Huntsman 
G3KBR. 

Reading DARC. Contact: M G Anthony G4THN 9 Paice Green, 
Wokingham. Berks RG11 1YN. 

Peterborough RES. Contact: Peter G4PNW QTHR. 
Petersfield — Royal Naval ARS. 29th Annual Mobile Rally, June 

11 HMS Mercury, Petersfield, Hants. Trade stands etc., 
amusements for children, non-radio stalls including toys, 
jewellery, plants, garden gnomes (eek), DIY archery, 
handicrafts, vintage engines, radio controlled models, 
marching bands, etc. Flypast by Faery Swordfish. Parking, 
refreshments, talk-in on 2m and 70cm. Adults £1, children 
free, 10am-5pm. Contact: Cliff Harper G4UJR QTHR. Tel. 
0703 557469. 

Reading ARC. Contact: Mike G4THN Tel. 7434 774042. 2 and 4 
Thursdays, Caversham Conservative Club, Caversham, 
Reading, Berks. 

St. Albans: Verulam ARC. Contact: George Christofi GOJKZ Tel. 
01 427 4800. Meetings; RAF Association HQ, New Kent Rd., 
off Marlborough Rd., St. Albans. 7.30pm. 2 and 4 Tuesdays. 
May 23 6m Equipment by Roger Ray G8CUB, 

Sevenoaks DARS. Contact: Barry Leggett Tel. 0732 741222 ext. 
245 office hours. Meetings: Emergency Control Centre, 
Sevenoaks District Council Offices, Sevenoaks, Kent. 8pm 3 
Mondays. 

Shefford DARS. Contact Tim Stellar G6RCT Tel. 0707 372211. 
Meetings: Church Hall, Ampthill Rd., Shefford, Beds. 8pm. 

Southend DRS. Contact: S. Blinkhorn G1XGP, 102 Lord Roberts 
Ave., Leigh-on-Sea, Essex SS9 1NE. May 7 Southend DARS 
rally and boot sale, Roachway Youth Centre, Roachway, 
Rochford, Essex. 10am. Contact: Ted G4TUO Tel. 0702 
202129. 

Southgate ARC: Contact: Brian Shelton Tel. 01 360 2453. 
Meetings: Holy Trinity Church Hall, Winchmore Hill, London 
N21. 7.45pm. 2 and 4 Thursdays. May 11 Marconi and 
Microwaves by Stan Woods; May 25 "Dr QSQ" CW computer 
program demonstrated by GOASA. 

South Kent (YMCA) ARC. Contact; Des Edwards Tel. 0304 
203073. Meetings; Dover YMCA, Godwynehurst, Leyburne 
Rd., Dover. Tuesdays. Jun 24-24 Waldershare Vintage 
Weekend GB2WVW: Jul 19 Morse tests; Nov 15 Morse tests. 

Stevenage DARS. Contact: G6EDA Tel. 0438 724991. Meetings: 
1, 3 Tuesdays Sitec Ltd., Ridgemond Park, Telford Ave., 
Stevenage 8pm (7.30 for tuition). 

Welwyn Hatfield ARC. Contact: Roger Curtis GOCYC Tel. 0707 
324958. Meetings: Lemsford Village Hall, Brocket Rd., 
Welwyn Garden City, 1 Mondays, 8pm. 9th WGC Scout HQ, 
Knightsfield, WGC 3 Mondays. Regular nets. May 15 HF field 
day prep; Jun 3.4 HF field day. Hill Farm, Ayot St. Lawrence; 
Jun 5 Summer Social Barbeque and model aircraft display; 
Jun 19 VHF FD prep; Jul 1.2 VHF field day. Hill Farm. 

West Kent ARS. Contact: B. Guinnessy Tel. 0892 32877. 
West Sussex ARS. Contact: M. Mundy, 142 Junction Road, 

Burgess Hill. 
Wimbledon DARS. Contact: Nick Lawlor G6AJY Tel. 01 330 

2703. Meetings: 2 and 4 Fridays. St. Andrews Church Hall, 
Herbert Rd., Wimbledon, London SW19. 7.30pm. May 26 Quiz 
with Coulsden Soc; Jun 9 Cellular Radio by Ian Lamb 
G8KKQW; Jun 30 HF antennas and feeder systems by Louis 
Varney G5RV. Hope the scanner appeal went well. Too late to 
publicise, sorry. 

IRELAND 
Armagh and Dungannon DARC. Contact: J. Murphy Tel. 0861 

522153. 
Donegal ARC. Contact: EI3B0B Tel. 074 57155. 
Mid Ulster ARC. Contact: Jim Lappin Tel. 0762 851179. 

Meetings: 2 Sundays (not July and Aug! 3pm Guide Hall, 
G:lford, Co. Down. May 21 Parkanaur Radio Rally, Silverwood 
Hotel, Lurgan, Co. Armagh from 12 noon. Trade stands, bring 
and buy, books, QSL bureau etc. Talk-in S22. £1. Proceeds to 
Stanley Eakins Memorial Fund. 
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FOR SALE 

MICROWAVE modules, 100W 
linear 2 metres 3W input, £115; 
Spectrum 48k, cassette recorder, 
printer and joystick, £75; Akai 
colour camera for ATV, £125. 
GODVZ QTHR. Tel 051-625 2271. 
SWAP, sell. Black Jaguar portable 
scanner, gwo, £130 or swap for 
BRL 500 amplifiers for conversion 
or will buy. Must be gwo, also swap 
TX-3 for RX-4, program C/64 disk 
only, also w/fax programs wanted, 
C/64. Paul, 130 Spashett Road, 
Lowestoft, Suffolk. 
FT290R, 2M, all mode transceiver 
with rubber duck and carry strap, 
good condition, £220 ono; micro- 
wave modules, 144MHz, 100W 
linear amplifier, 144/100LS, £115 
ono. Phone 091 5109385 (after 6 
pm). 
FOR SALE. Plessey PR 1553 HF 
communications receiver, solid 
state, digital, vgc, £350. Phone 
0684 73366 (after 2 pm|. 
FT102, HF transceiver, excellent 
condition, new relays fitted, hand- 
book and original packing, £500; 
matching SP102 speaker with 
audio filters, £50. GM3DPK QTHR. 
Tel 02612 5373. 
HEATHKIT R-C Bridge, G-3V, 
handbook, £25, plus carriage; 
Maplin keyboard, plus metal case, 
£20, carriage extra; Philips push 
button car radio, £10, carriage 
extra; aerial, boot mounts, £5, plus 
carriage; manuals, servicing, 
TR 2400, TR 5500, TR9000, 
TR2500, TR3500, TR3200, £8 
each plus postage. — 0359-26- 
5059. 
FOR SALE. Sony ICF 2001 plus 
mains PSU, little used, £110. Tel 
0594 23717 (evenings). 
TRIO TS930S HF transceiver and 
extension speaker, £1195; Trio 
TS711E2metretransceiver, £625; 
Capco ATU, £120; Bnos 100 watt 
2 metre amplifier, £110; Alinco 
25amps 13.8DC power supply, 
£110. All in mint condition and 
boxed, ono, Surrey. Phone 01-640 
0281. 
TRIO TR3200, 70cms, FM, 
portable, trans, nicads, boxed, 
mint, £120; Yaesu CPU 2500R 
2M, FM, mobile trans, keyboard, 
mic, £125, vgc. Tel Weymouth 
0305 773240. 
EX Govt equipment for disposal. 
Xtal calibrated wavemeter TE149, 
B38/R208, RX 10-60MHz, R1481, 
RX 66-86MHz. Condition of above 
not known. Xtal calibrator No. 10, 
modified to use FETs, offers. 
Redruth 0209 218926 (evenings). 
FOR SALE YAESU 7700 with ATU 
and 2metre converter. £350 also 

TAESU FRG7 £120. Doth uriifsin 
rery good condition. Tel: 0484 
S61101. 
SONY ICF-6700W world short 
wave receiver all bands. Excellent: 

■£160. Tel: 0245 (322082) 
evenings. Chelmsford, Essex. 
REDIFON GR439 AM, SSB, CW 
100W synthesized military 
transmitter receiver 1-12MHz 
compile and in excellent condition 
with manuals. £240 ono. Vic Tuff 
49 Solingen Estate, Blyth 
Northumberland, NE24 3ER 
Phone: 0670 355170. 
SOMMERKAMPFR-IOOB Amateur 
bands Receiver; 12 valves, XTAL & 
Mechanical filters, SSB, CW, AM 
Covers 80,40,30, 20,15, 10m VGC 
complete with circuit, handbook 
and spare valves. Has internal 
XTAL calibrator, S.Meter. Etc. £75, 
Tel: 061 736 3187 Tony G4DFP 
(Manchester). 
SWAP FOR Solid State QRP 
Transceiver or FT1012D my Trio 
TS700G all mode two metre riq 
and A drake TRL, CW, HF Rig the 
TRL, CW Needs an overhaul 
otherwise OK, In daily use on 
Eighty metres. 
SCANNERS Pro-32 hand held 200 
memories (Includes Airband) 
Pro-2004 Base or mobile, 300 
memories, both in mint condition 
Offers please. May consider 
FRV8800 VHF converter in part 
exchange for either unit. Tel: 0272 
861589 (Bristol). 
SONY ICF2001D as new boxed 
with instructions. £149. Sony 
ICF7600D excellent condition 
boxed with instructions. £79. Ex-' 
Admiralty B40 receiver good 
condition. £40. Also, loads of old 
test equipment for sale. Contact 
Dave Taylor, London 01-286 Olllf 
'PALM IV' 70cm hand held. £75 
TS5 10 HF transceiver, PS 510 PSU 
and speaker. £190. TR2300 2 
metre portable transceiver. New 
NiCads £90. FT708R 70cms 
hand held NC-8 base charger — 
PSU, speaker/microphone spare 
NiCad pack. £175. G8BEQ, 2 
Bexley Close, Glossop, Derbyshire: 
SK13 9BG. 
FOR SALE Icom IC505 Six Meter 
transceiver with IC-EX 248 FM 
unit fitted 10W output as new 
boxed with op-manual. £450 
ovno. FT290R plus 16 ele Jay- 
Beam as new. £250ovno. G10QG 
QTHR. Tel: Dave, Guildford 
0483-504761. 
YASEAU FRG 7700m. £310. Trio 
R1000. £225. Drake R-4B with all 
crystal. £225. Global ATU 1000. 
£30. All equipment as new 01-590 
9366 evening. 
FOR SALE little used Intellivision 

Mate! unit with full set of games 
from space to sports, including 
golf, football, etc. Some unopened. 
£80 ono. Phone: 0283 713727. 
FOR SALE Kenwood TS711E. 
£625. Pracal 9084 signal 
Generator, £500. Farnell SSG520 
signal generator. £600. Wanted 
Bird thurline elements Icom IC-551 
G4AJE 0354 741 168 (CAMBS). 
ICOM 1200E 23cms mobile/base 
23cms TXCVR latest model (mint). 
£385. YAESU SP767 extension 
speaker (new). £50. SSB (German) 
PA2310. 500MW in lOw out 
23cms linear. £85. Cue Dee 
17432 70cms antenna (mint). 
£31. Phone: Paul G4XHF (0293) 
515201 QTHR. 
YAESU FT102 AM/FM fitted 
repeater T/burst FV707DM digital 
VFO UD scan 12 memories 
FTV107R T/verter C/W 2m mod. 
SPf102 speaker, Kenwood MC35S 
fist mic, all manuals, will not split, 
£895. Nentone 12A. PSU VHF 
supp. £60 ono. Brian G1UWV 
QTHR. 0425 615860. 
BRONICA S2 camera with case 
and spare back, etc. Would 
exchange for suitable 6m/4m/2m 
£70cm transceiver camera is in A1 
condition tel Maurice. Chester 
371606 evenings, weekends. 
TRIO 2000 CWO with separate 
ATU price: £400. Phone 0225 
337143. 
EPSON PX8 lap-top computer with 
charger and manuals, ROMS for 
CPM basic Wordstar calc, cardbox 
with oval automation UD80A and 
DS8. £150. Phone: 0272 583603 
eve. Phone: 0272 363204 Day or 
QTHR G1PNF. 
H.R.O. 5T RX Octal valves. 
Reconditions as new. Two PSU's 
twelve coils, some B/S. Collectors 
RX. Exchange for B40 or B40 
spares + cash buyer collects. 
FOR SALE Alinco dual bander only 
used 4 times. Boxed as new. quick 
release mobile mount, see Water & 
Stanton ads! My price only £325, 
including mobile dual band ariel 
with mag mount. Phone: Tony 
01-635 8577 between 9am-5pm. 
FT 690R Mkll 6m transceiver, still 
under guarantee, mint condition, 
boxed, also 15W 6m linear 
amplifier. Family reasons force 
sale. £350. Or would exchange for 
a receiver (with cash adjustment). 
Tel: Bedenham (Hereford) 843 or 
write QTHR G1JWD. 
FOR SALE power supply 13.5volts 
5-7amp. 240V input. £17. Power 
speech clarifier. £25. TV Perido 
portable old frequency. £20. 0283 
221870. Wanted: good CB to 
convert to 10MHz. 0283 221870. 
TEN-TEC Paragon tranceiver 
absolute mint. Used only by SWL 

all filters fittetfre.O; 2.4,4.8, .'50, 
25. Offers over £1300. Also AFB 

2010 decoder, fully expanded. 
Also new video board. £700. Ring 
'0772) 704009. Evenings or 
week-ends. 
FOR SALE TS120V SP120 VF0120 
PS20 QRP equipment unmarked 
as new. £550. No offers. Ring 
G400K, Middlesborough 211685 
QTHR. 
FOR SALE IC 202S transceiver 
YAESU all mode transceivei 
(YAESU handie FT703R 
transceiver. Offers. Tel: Trowbridge 
768856. 
AR 2002 Scanner, mint condition 
genuine reason for sale. £310 ono. 
Also IC 02E hand held 5W as new. 
'£175 ono. Phone Brian Sheffield 
0742 887052 anytime. 
934MHz Nevada Delta 1 boxed 
Corona 23dB pre-amp, SSE Meter 
Nevada HPS 900 SWR/power 
meter, Nevada P7RE G/mount 
antenna. Crestbyte base. 
Colinear + Hloo cable. Patch leads. 
Extension speaker. All as new; 
£450. Dave, G6PJE Tel: 0945 
;880893 Anytime. 
FOR SALE Workshop manual for 
FT221; £5. Easyscript and Future 
Finance for Commodore 64; £5 
each. Commodore 1520 printer; 
£20. Books and other bits for C64 
SAE please. Crystals for 
converters, HC18U, 20, 74 and 
116Mhz; £2 each. Ring John on 
Colchester 860238, 6-9pm only 
please. 
LINEAR two SSB Rig. Output OK. 
£50. G1WOO Rex 34, Bishop Dale, 
Brookeside, Telford TF3 1SB. 
JAPAN Radio Co., (JRC), JST125 
Transceiver, NBD500 power 
supply unit, tested only. Brand 
new, boxed. Superior quality 
equipment at £975 ono. Tel: 0602 
609345. 
CREED teleprinter with case. £25 
AVO Test Bridge. £15. Tel: 01-647 
3758 (Wallington). 
SONY ICF PRO/80 SW/VHF 
receiver for sale. Boxed and in very 
good condition. £185 ono. (£350 
new). Tel: 02357 69347. Delivery 
free. 
FT101ZD Mkll immaculate, FM 
fan, narrow CW filter, WARC, plus 
"AESU YD148 base mic. Delivery 
may be possible. £530. phone 
Mike G0DM1 (not QTHR) 0737 
765550 (Redhill). 
YAESU FT727R 70cm/2m H/H 
oW o/P FNB4A charger. £310 one, 
G1BJN Dorchester 0305 65096 
after six. 
EX-WD R210 receiver 2-16MHz in 
"'SW bands. Film scale effective 
length 52in, Crystal calibrator, CW 
filter. 240V AC power supply. 
Speaker £75 ono. Phone OB"1 62'k 
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9006 buyer collects. Hand book 
inc. 
FT77 80-10M 100W VGC £400. 
Realistic DX302 RX digital read 
out, VGC. £120. PSU 25amp 
£100. AT250 auto ATU 160-10W1 
new. £300. AMECO RX R5A 
AM/CU VGC. £50. Buyer pays^ 
postage or collect. Bob GOGVZ 
0223 243581 after 6pm. 
FOR SALE TRIO 811E good 
condition. £750 ono. Wanted: 
934MHz radio. Tel; 0226 285450 
or 0836 672 385 after 6pm. 
SUPER STAR 2000, AM/FM 
SSB/CW 28-30 with crystals. Foi 
27IVIHZ. £130 DNT lOmts. FM 
£25. Wanted: TS 700S. Good 
condition. No Mods. Northwich, 
Cheshire 0606 44670. 
LOW BAND FM Westminster on 
70.260 70.425 70.450 70.475 
£85.00. Single channel AM West- 
minster on 70.260 £40.00. Both 
post paid by me. FDK 750XX, 
frequency display not working. 
Complete with 70cms transceiver, 
exchange for YAESU 107 or WHY; 
Cash adjust 0534 25983 
2 GEC Courier H.H. L.B. MA with 
spare batteries and charger. OK for 
4 meter? Exchange for Belcom 
scanner or RYE Westminster L.B, 
AM or WHY? Attention camera 
collectors! Virtually new Sankyo 
8mm micro zoom double 8 movie 
camera in case. Early 1960s? Best 
offer or WHY? Exchange 0534 
25983. 
COMPLETE HF base stations 
comprising YAESU FT101E 
CW/SSB/AM in excellent condition 
including key, table microphone 
and LP filter £210. Butternut HF 6 
vertually new £125. Complete 
station for £320 including coax 
plugs, etc. Contact G3HNP 
Winteron-on-sea. 560. 
FOR SALE 2 Pye Westminster W15 
AM transceivers £50.00 each or 
will swop for any Ham Radio or 
scanner. Please contact Mr David 
Brookes 21a Woodlane, Urmston 
M314HY. These Rigs can be; 
converted to 10m, 70m. Radio 
Ham 
CUSHCRAFT A3 tribander 
antenna, brand new. Planning 
permission refused. Offers around 
£230, please. Richard G4XLV 
Plymouth 0752 363416. 
FOR SALE Sangean ATS SOSA 
Highly praised (BBC wave guide) 
world receiver A,150-29999 
SSB/CW and FM including 9 vh 
regulated PSU., comprehensive 
instruction book, world wide wave 
guide manual, also detailed service 
instructions, accessories, original 
packing. All unmarked. As nev. 
€78. incl. Phone 0805 23311 
anytime. 
FOR SALE Sony 1CF7600D. A very 
nice little portable receiver ISOKhz 
co SOMHz, SSB and 76Mhz to 
108MHz FM in box as new with 
batteries and earphone. 6 volt 
mains adaptor missing, so_pnly- 

£85.00 or ONO aldershot 0252 
332035. 
YAESU FT1012D MK3 little used 
mic manual 120W out, £430.00. 
Drake MN7 ATU with manual 
BA/UM fitted £150.00. Atari 520 
STFM, SM125 monitor, STAR LC10 
printer. Phone for price. Phone 
before 3.00pm or I won't be in. 
George G143JQ QTHR. Phone 
(0762) 334648. 
2 CTE/600 hand portables, same 
as 1C2E, good condition. TX'RX 
140-150 MHZ, repeater shift, etc. 
Complete with 2 base fast 
chargers. Also spare battery pack 
£250 ono, the lot. 01-501 2807 
llford after 8.30pm. 
PYE low band F27 AM base 
station, £10. Buyer collects WG16 
waveguide high power load, £5. 
Variable attenuator WG16 square 
flanges 0-30db £5. Three short 
flexible WG16, £5. Phone Chris 
GOFJY Worthing (0903) 40072 
Evenings. 
ICOM IC201 2 metre multi mode 
for sale or to swap WHY. Phone 
0753 824847. Have Cobra 
148GTL late model as new. 
AM,FM,SSB and CW. £100 phone 
0753 824847. 
HAM CONCORDE II (Boxed G/C) 
freq 26.065 to 28.305, Sadelta 
Echo Master Plus G/C, PSU and % 
wave Hy-GainRod, £140ono. Also 
Uniden President Lincoln modified 
to 26.000 to 29.999 boxed 
excellent con. £230. nvno. Plus 
Bremi BRL 210 mains linear £60. 
Phone David (0290) 24859. 
FOR SALE NRD525 Comms Rec 
comes with NRD NVA 88 ext 
speaker £700. POCOM all mode 
RTTY. CW converter £500 ICS PK 
232 RTTY converter comes with 
IBM disc not used £200. Dressier 
ARA 30 active antenna £60 ERA 
BP 34 AV SSB Audio filter £60 
0306 712878. 
BURNDEPT BE470 Schan UHF 
hand held converted to 70cm 
Xtalled on 433.200 Simplex. 
Complete with NiCads, built-in mic 
and ant. £55 inc postage. Details 
available for Xtal freq's for other 
chans. Tel Andy 0904 414 988 
after 7pm please. 
FOR SALE new antenna rotator still 
boxed £30. Tel 0246-236496. 
YAESU FT767GX good condition 
E1200 ono. also Uniden 2830 
26-30MHz good condition, £240 
ono. Phone Darren (04191) 38462. 
Oxfordshire. 
REALISTIC PRO 2004. aluminium 
pole 16' + Discone. Mint boxed. 
£250: Uniden 2830 All mode rig 
26-30MHz mint £220: Cobra 
148GTL DX 5 bands £150 
excellent condition: Pro 
2004+Uniden. £450: PRO 2004 
+ Cobra £380. You won't be 
disapointed when you see the 
condition: Tel Grimsby 827717. 
MARCON! TF995A 13/S Signal 
generator. As new with all 
accessories. In case with full 

manual. 1.5 FM with internal meter 
to monitor RFrMOD/DEV. and 
XTAL calibrator £55.00. (0742) 
746550 (Sheffield). 
FOR SALE YAESU FRG7 bxd with 
active antenna. Also spectrum 48k 
computer, cassette player, printer, 
RTTY program. Some game 
software. All leads and manuals 
■ncluding sortwave frequency 
book. Excellent working order 
£150, the lot, ono. Telephone 
061-724 0269. 
MARCONI 'Atalanta' receiver with 
manual/spare valves 
15KHz-28MHz. 10 bands CW/AM 
built in 230V AC. PSU. Buyer must 
collect. Weight 78LBs. 20" x20' 
12.5" high. QTHR tele. 01-644 
3454 Peter G30RE after 7pm 
please. £100 ono. 
TANDY TRS-80 computer 
interface Cat.No. 26-3029 for sale. 
Offers ring Derek G4WLA 0626 
863217. 
FOR SALE realistic PR0-2021 6 
months old, complete with box, 
manual, bracket and discone. £150 
ono, or will swap for 2 metre hand 
held or what have you. Phone 
evenings 0604 415 650. Andy. 
FOR SALE FT2 90R Mk.1 
Sandpiper %x3 Colinear, 10m 
Pope 100 Coax, NiCads, £275 or 
PX 2M multimode capable of voice 
readout. GW1 XUK. Tel 
Penmaenmawr 623672. 
RECEIVER realistic DX400 
scanner 150kHz To. 28,999 kHz 
87.4MHz to 108MHz. As new 
£100. also Sommerkamp TS-788 
DX transceiver £200. Tel 0226 
299514 after 6.00pm. 
FOR SALE Debeg maritime unit: 
Main and Reserve MF transmitters 
4lO-512kHz A1/A2, auto-alarm 
Rx'er, 2 Telefunken HT PSU, 19" 
rack mounting cabinet. Also 
Redifon 'OMEGA' Navigator Rx'er 
Reasonable offers, buyer collects 
G1SWT 0827-54846. 
AMSTRAD CPC 464 computer 
with colour monitor, over 20 
magazines. More than £160 worth 
of original games. Full working 
order. Only £150. Ring after 
6.00pm on 0959-74275. 
2ETAGI B300P 400W 3-30MHZ 
amplifier: ICOM 1050B 10M.FM 
itIOOHz shift. Crystal filter- 
3x29MHz amplifiers 
100/50/30W; Antenna switch 
2way Kenwood TS430 FM 
module: Taylor model 65B signal 
generator: Marconi oscillator CO 
546 1-500KHz: Hy-Gain V multi- 
mode for 10m conversion 
Workshop manual YAESU 
FT107M: G40HJ QTHR Warks 
0789 773286. 
FT290R CW full mobile kit 10XY 
Jaybeam aeriel power source 
NiCads and soft case and linear 
amplifier £335-00 Chippenham 
Wilts. Telephone 0249 782829 
evenings. 
SCANNER Jill SX 200N 
;26-88MHz 108-180MHz 

380-514MHZ, AM + FM 16 
memories 12V-DC 240AC. £199 
ono. Tel: 0698 833903 (Holy 
Town) Motherwell. Ask for Davy. 
FT290R power supply, beam 
antenna, rotator, all VGC. Phone 
Steve after 7pm (0536) 745970 
(Northants). Ideal way to start. AR 
£350 ovno. Buyer collects. 
FOR SALE Commodore 128 
computer £120, ICS TNC unit 
Amtor, RTTY, CW, Can be used 
with C64 & 128 BBC computers. 
£180 ono. Ring Peter 223 9171 
after 7pm. 
AOR 2001 scanner, 25-550MHz, 
perfect condition with all 
accessories and original box. 
£240. Tel: Peter 01-643 5063. 
RACAL RA 17L communications 
receiver plus SSB adaptor £250 
Racal RA17W receiver £200 all 
excellent condition prefer buyer 
collects or carriage extra. Please 
telephone G. Millington, W.ton 
0902 333971. 
FT290 Mkl with Mutek pre-amp, 
NiCads, charger, soft carrying 
case, %ths. Mobile whip, gutter 
mount and cable. All in good 
condition and in original packing. 
£240. Carriage paid if necessary. 
Telephone Paul on 0246 475551 
after 6pm. 
PRO-2004 programmable 
scanner, general coverage AM/FM 
monitor receiver. 300 memory 
channels, (see Tandy catalogue). 1 
year old, only £210. Boxed with 
instructions. Phone Sheffield 0742 
326309 after 6pm. 
VC10 VHF converter for Trio 
R2000 118 to 174 MHz recent 
check by Lowe, with manual circuit 
Dia and whip ant. £110. WantFRG 
9600 lOOKHzto 950 or 60 to 950 
cash waiting all letters answered; 
sorry no phone. S.P. Martin 24 
Collingwood Close, Worle. W-S- 
Mare, Avon BS22 9PQ. 
YAESU MD-1B8 base station 
scanning microphone (absolutely 
new) £52. Also MH-1B8 hand 
microphone (new) £16. Daiwa 
CN650 SWR/PWR meter 
1.2-2.4GHz & timestep weather 
satellite frame store/ decoder 
mono/colour output perfect £360 
KR600 rotator excellent £145. 
G4XHF (QTHR) (0293) 515201. 
KENWOOD communications 
receiver model R1000 
200KHz-300MH2 in mint 
condition £225 ono. Allen 
Southampton 0703 869346. 
KW 2000E SSB transceiver 
including; instruction manual, 
circuit diagram, box of spare 
valves, low pass filter. £190 ono. 
Ring Vic (061) 477 0970 PSU and 
microphone included. 
BBC computer bits. Hard disc unit 
£160. Acorn IEEE interface, £50. 
NEC matrix printer serial interface 
£40. Rom board £15. Monitor £30. 
DS80 disc drive £5C, Rodime 
3>2 ", 10 meg drive £50. Adaptor 
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AC B4000 £65. 0423 872045 
(Harrogate) after 6prn. 
FOR SALE Uniden bearcat 100XL 
hand held scanner, complete with 
AC power supply/charger, carrying 
case, Ang, Etc, Boxed VGC. £150. 
Ring Ely (0353) 661323. 
POCOM RT-100 RTTY/data modem 
for decoding press and financial 
news in german laguage only on 
llOmgz and 140mgz bands. Fully 
self contained needs no computer 
assistance, but needs multi 
standard television £150. ono. 
Phone G1 TBO 0424 224549. 
DATONG D70 morse tutor 
(unwanted gift) £40. Hi-mound HK 
706 key £10. Tandy realistic 
PRO-38 VHF/UHF scanner (boxed) 
£65. All ono. Delivery free, 30 
miles Radius. Leeds. Peter 0532 
812573. 
W15FIVI £20 W10F RX 3CH 
16,0,67 £15 (this must be 
collected, heavy). .22 air rifle 
HW35 with case £100, Jacket 
shooting medium £20 prone mat 
(6'7") £15. Oric 48K micro 
software lots books (4) £25. 
contact Patrick. Tel: 0286 5468 
(GW15XN). 
REALISTIC PRO 2021 base/mobile 
scanner AM/FM. 68-88, 108-136, 
138-174 380-512MHz complete 
with oscar discone antenna £120. 
Matsui MR4099 World Band 
receiver 150kHz-30MHz 
87.5-108MHz 12.5W bands, etc. 
£55. Both boxed as new in mint 
condition. Tel Gosport (0705 
521756. 
FT290R YAESU multi mode case 
charger £230 30 watt linear £50 
headset adaptor £10. Lot £270 
JVC turntable new auto/man £50 
consider swap for VHF tuner or 
cassette deck. Phone anytime 
01-302 8858 (South London). 
FANS cooling 5" square by (X) 
1 Vj " 240V AC new cond. £5.00 
each. Phone G3GLN QTHR 061 
643 9014. 
STANDARD 7900 70cm 
transceiver 10MHz coverage 10 
watts original packing £125. 
Amstrad 464 computer green 
screen joystick games. As new. 
£120. 40ft tower, two sections, 
wall mount. £60. 20ft tower, one 
section £30. Tel; Bill 0724 
846441. 
FOR SALE Zetagi B550 mobile 
linear BOOW+output. £165 or 
exchange W.H.Y. Also Vic 20 
Datasette joystick 32K switchable 
ram, games, etc. £60 or exchange 
W.H.Y. 11 metre transceiver in 
example. Phone John, please. 
0734 411501 weekends. Thanks. 
J.I.L. SX200N scanner one of the 
best. 26-514 MHz. Current price 
£325, excellent condition, £145. 
Ring Chris 0634 49112 (Kent). 
FOR SALE old radio and electronics 
books S.A.E. list. Wanted, AC 
power units Codar type 250/5 AS 
used wdh ATS TX. Prince and 
condition to Marris, 35 Kingswood 

House, Farnham Road, Slough 
Berks SL2 IDA, 
PHILIPS D2999 computer 
controlled synthesiser world 
receiver as new. £215. Grurdig 
3000 satelite degitale, works OK. 
But, BFO needs attention. £65. 
Realistic 100XL BFO small good 
condition. £25. Philips very old 
radio 12 band double conversion, 
powerful. £15. 01-571 5759. 
TEKTRONIX 547B 50MHz dual 
trance oscilloscope. £150. 
Tektronix spectrum analyzer 1L5 
plug-in unit. £100. Tektronix type 
M four trance pre-amp plug-in unit. 
£35. 
MMT 28/144 transceiver, 2M in, 
10M out, with 7dB attenuator. 
Ideal for FT290. New unused, in 
box. £75. Cirkit 2M pre-amp £3. 
Tel: 0926 498388. 
CHINON CP 7M SLR camera 
25mm with 35-70mm zoom lens 
complete with carrying strap and 
holdall. Worth £300 sell £200 or 
swap for HF transceiver. 46 Greta 
Ave, Carlisle, Cumbria CA2 5RH. 
All letters will be answered. 
GREEN screen monitor. 9 inch 
screen. Requires 15 VDC and 
composite video to get it working. 
Good condition. £10+postage, etc. 
Telephone 0782 516213 after 
7pm. 
NUMEROUS items of amateur 
equipment and electronic test gear 
for sale individually, or swap for 
good condition, running Vauxhall 
Chevette, Ford Fiesta, or Escort. 
Send SAE for equipment list to Mr. 
CTBamber, Rozel, Maespica Road, 
Louier, Cwmtwrch, Swansea SA9 
2PP. 
SALE FAX-1 Fax weather system. 
Power pack, CP80 printer. BGC. 
Manuals, paper, etc. £250. Brother 
HR5 printer never used. Uses 
ordinary paper. Mains unit, also 
batteries, paper, etc. Also interface 
for spectrum computer. £65. Ring 
Richard on 0244 816435 Clwyd. 

WANTED 

WANTED Circuit for NationalRX 
100A. Loan or photostat. All 
expenses paid. 
HELP! Storno CQM-713-P3 service 
manual? Circuit diagram? any help 
appreciated. Costs refunded. 
Please phone Mark G7ARM. 
01-554 8312 QTHR. 
WANTED Taxi radio mobils. Please 
phone 051-260-5665. 
WANTED any infor please for 
fitting a YAESU power reducer to 
a FT DX401 properly. Not via mike 
gain carrier, also any other mods 
on this fine rig. All costs will be 
repaid. 
WANTED details Ex-army tank TX- 
RX model with YL1130 and 
QQV06-40A. Output and PNP 
transistorised receiver for sale. 
ICOM 1050 lOmtr. Also Sirtel 25 
watt linear. Offers or WHY. Six 

metres. Critchley G6NUK QTHR. 
16 Finch Mill Avenue, Appley 
Bridge, Wigan WN6 9DF. 
WANTED two metre element for 
Bird Wattmeter, 50 or 100 watt 
rating. Please contact Tom 
Valentine, 38 Grampian View, 
Montrose, Angus DD10 95X. Tel: 
0674-76503, 
WANTED VHF UHF Burndept hand 
helds. Phone 0785 812344. 
WANTED B40/41 service data 
miniature valve type. 2-CX150B's. 
offers. Valves reasonably priced Ex 
Equipment. QQV03,T0's. 6BH6's, 
etc. 6 volt and 12 volt HTR. Metal 
valves. KT88's, EL34's, EL27's, 
EF86's, ECC83's, E83CC's. Plenty 
of others. G8BSK 290 priority RD 
St. Denys, Southampton S02 1LS. 
WANTED YAESU FT2 transceiver, 
working order. Cheap. G2DHV. 
QTHR. Tel: 01-300 1649. 
WANTED multi-mode RX/TX 
TriStar 77/747 or similar 
LSB/USB)FM)SSB must be in good 
condition. Tel: 0723-363825. 
WANTED 934MHz Delta One 
transceiver. Tel: 0702 512814. 
WANTED Trio R600 must be in 
GWO cash waiting urgent. Tel: 091 
2585289. 
WANTED by pensioner. Trio R600 
or R1000 GWO with manual. 
Lowest possible price. Cardiff 
0222 709456. 
WANTED ATU YAESU 902, Drake 
MN2700, or CAPCO SPC300; also 
HF band SWR. Must be in good 
condition. George G3VGC. Tel: 
01-659 0845. 
WANTED 2 eight-pin Jones plugs 
and 2 eight-pin Jones sockets. Tel: 
0652/635310. QTHR. 
WANTED March 1969 issue of 
Practical Wireless, or copy of one. 
Sixty Superverter project, ie Top 
Band Converter for use with car 
raido please. I will gladly refund 
costs. Roy GO-BZT, 2 Elmdale 
Road, Sedgley, Bilston, West 
Midlands (09073) 78792. 
WANTED Hallicrafters SX24 
receiver, or similar. Also wanted, 
AVQ 8 and AVO valve tester. Would 
exchange Marconi CR 150 RX for 
any of above. Also required, 
workshop manual for Taylor valve 
tester. Type 45A. Tel: (0526) 
20520 anytime. 
WANTED AF unit for FT707 or 
Sommerkamp FT767 DX. No 
naughty crystals thank you. Or, 
have you an old tired 707 
collecting dust that you would like 
to sell for spares or repair. If so, 
phone Cliff G7CHL on 0296 
658115 Aylesbury, anytime. 
WANTED Kenwood AT230 ATU or 
AT250 automatic ATU, Tel; Dave 
021-558-3522. B'Ham. 
WANTED Sony ICF 6.800W. Tel: 
0754. 74341. 
MOTOROLA Walkie talkies. 
Wanted for cash working or not. 
Also wanted Baird mechanical 
television or autographs. Call 
01-747 0069. 

WANTED complete novice seeks 
information on all aspects of radio. 
The RAE, How to Build Simple 
Receiver, etc. Absolutely anything. 
Please pass on your knowledge. R. 
Dillon 70 Highfern Gardens, 
Belfast BT,133RE. 
WANTED none working PCs, ATs, 
XTs and Sirius computers and 
boards for sale. 16-bit computer 
with CCPM 20meg hardisk. Virtual 
disk 720K, floppy Imeg sotre. 
Colour screen, software. Six ports, 
single or mult: user. £375 or swap 
allband RX. Tel: 0767 80253. 
WANTED QSL cards pre 1940 
(postally used), also any post cards 
related to radio wireless's or nipper 
HMV. (No comics) please contact 
with details and prices to Tom 
Valentine, 38 Grampian View, 
Montrose, Angus. DD10 95X. Tel: 
0674-76503. 
WANTED Microphone for my Trio 
2300 FM radio. I have tried invaine 
to obtain one, but they are no 
longer available Tel: Mike G 5 MNX, 
York 0904 422773 anytime with 
price and details. 

EXCHANGE 

EXCHANGE Lowe HF-125 receiver, 
FM, PSU manual for FT-707 or 
YO-901 scope. Also Belcom 
LS-102L IOM multimode, plus 10M 
to 2M transverter for 934MHz. 
Delta 1 Rig plus Colinear. Tel: 0692 
82075, Daytime. 
EXCHANGE Hornby OQ gauge 
layout 7x4 feet, (two piece) base 
board. Six electric points, thirty 
feet of track. Two Diesel locos, 
goods rolling stock, two 
controllers, demountable support 
frame. For 2M and/or 70cm 
transceiver. Tel: Cheltenham 
(0242) 518508. 
EXCHANGE Nikon 24mm f2.8AI 
lens, brand new, still in box. 
Original cost £240. For hand held 
scanner in similar condition pref. 
Bearcat or BJ200. Tel: Richard 
(0685) 6491. Anytime. 
EXCHANGE for keyboard at least 
four octaves: Transformers, 
amplifiers. Relays, tape recorder 
meter FM-AM. Chassis, resistors, 
condensors, speakers, etc. 
EXCHANGE Shimizu 1055 HF, 
transceiver 80-10 meters SSB/CW 
10 watts. Excellent condition for 
KW2000: Transceiver will collect. 
Phone Immingham 75604, 
anytime. Ask for Bob. GODOB. 
SWAP YAESU FT480R multimode 
two-meter transceiver plus 14eley 
Yargey and mobile antenna for HF 
rig, or sell for £300. All in very 
good condition. Tel: John on 
Telford 0952 595380 any time. 
EXCHANGE Eddystone 940 RX in 
mint condition with speaker plinth 
for Trio R1000. Must also be in mint 
condition. Cash adjustment if 
necessary. Rogers Tadley, Hants. 
07356 2476. 

HAM RADIO TODAY JUNE 1989 please mention HRT when replying to advertisements 53 



Breclhurst /h 

electronics \ v 

BREDHURST ELECTRONICS LTD. 

High St, Handcross, W. Sx. RH17 6BW 

(0444) 400786 % 

SITUATED AT SOUTHERN END OF M23 — EASY ACCESS TO M25 AND SOUTH LONDON 

HF225 £395 
ICR71 £865 
R2000 £595 
VC10V.H.R Converter £161 
FRG8800 £649 
FRV8800 V.H.F. Con £100 
R5000 £875 

IS940s £1995 
TS440S £1138 
TSl40s £862 
TS680s £985 
FT980 £1795 
FT767GX £1599 
FT757GX2 £969 
FT747GX £659 
IC761 £2459 
IC751A £1500 
IC35 £979 
IC725 £759 

TH25E £258 
TH205E £215 
TH215E £252 
TS711E £838 
TR751E £599 
TM221ES £317 
FT23R £209 
FT411 £225 
FT290R H £429 
FT211RH £309 
FT212RH £349 
IC2GE £265 
IC Micro 2 £249 
IC02E £279 
IC290D £559 
tC228H £385 
IC275E Inc PSU £1069 

briiWiiMl'WiW* 
TS811E £998 
TS851E £699 
TM421ES £352 
TH405E £273 
TH415E £238 
FT 73R £229 
FT 790RII £499 
FT711RH £349 
FT 712RH £375 
IC4GE £299 
IC MICR04 £299 
IC 04E £318 
IC 448E £429 

AD370 Active Antenna £ 63.00 3.00 
FL3 Multimode filter £129.00 2.00 
D70 Morse Tutor £ 56.35 2.00 
ASP Speech processor £ 82.80 2.00 

Coaxial Switches 
SA450 2way S02S9 £19.49 1.50 
SA450N 2way N £26.99 1.50 
Drae Sway S0239 £18.69 1.50 
Drae 3way N £26.99 1.50 
C54 4way BNC £30.39 1.50 
MFJ-1701 6way S0239 £30.72 1.50 

Antennan Range 
J Beam 'Mintmax' £361.00 J Beam TB3 MK3 £348.00 Butternut HF6VX £159.00 Butternut HF2v £142.00 Cushcraft A3 Beam £263.00 Cushcraft 2M 215WB £ 86.25 Tonna 20505 5ele SOmhz £50.75 Tonna 20809 9ele UOmhz £33.12 G Whip tribander £ 41.00 

Dual Band Transceivers 
TM 72IE £699 
TS 790E £1495 
FT727R £425 
FT 736R £1359 
FT 4700 RH £675 
IC 32E £399 
IC 3210E £499 

Scanning Receivers 
IC R7000 £989 
FRG 9600M £509 
RZ1 £465 
AR 2002 £487 
R 535 Airband £249 

G 250 S £ 78.00 2.50 
G 400 S £139.00 3.00 
G 400 RC £169.00 3.00 
G 600 RC £219.00 3.00 

Power Supplies 
BNOS 12/5E £ 57.00 3.00 
BNOS 12/20E £132.25 3.00 
DRAE 6amp £ 78.72 3.00 
DRAE 12amp £104.71 3.00 
DRAE 24am p £137.34 3.00 

Morse Keys P&P 
Kent Morse key kits £29.50 2.50 Kent Twin-paddle kits £38.50 2.50 Hi Mound MK704 £20.00 2.00 Hi Mound HK706 £22.00 2.00 Vibroplex original std £70.54 2.50 Vibroplex iambic std £66.33 2.50 Bencher BY2 Chrome Base £76.97 2.50 

Filters AKD HPF1 £ 6.75 1.00 AKD Braid Breaker £ 6.75 1.00 AKD Notch Filter £ 7.75 1.00 BNOS Low pass fitter 6m £29.95 1.50 LF30A Low pass fitter £32.25 2.00 

Antenna Tuner Units 
FRT 7700 £59 
FC 757AT £349 
AT 230 £208 
AT 250 £366 
!C ATI 00 £379 
MFJ 941D £106 
MFJ 949C £158 

Hand Held Receivers 
R537S Airband £ 69.00 2.00 
Sony Air 7 £249.00 2.00 
Winl08 Air band £175.00 2.00 
AOR AR900 £235.00 2.00 

Antenna Bits 
Hl-Q Balun 1:1 5kW PEP. £13.95 1.00 Bricomm Balun 4:1 IkW £13.80 1.00 Bricomm 7-lMHz Epoxy Traps (pair) Self Amalgamating Tape 10M x 25MM T-piece potyprop Dipole centre 

£10.96 1.50 £4.25 £1.60 0.75 0.25 Small ceramic egg insulators £0.65 0.20 Large ceramic egg insulators £0.85 0.20 

Goods normally despatched within 24 hrs. - Prices correct at 
time of going to press E&OE 

MAIL ORDER & RETAIL 

URM67 low loss coax 50 ohm per metre £0.95 UR76 50 ohm coax <Jia. 5mm per metre £0.35 UR7(J 70 ohm coax dia. 2.3mm per metre £0.40 UR95 50 ohm coax dia. 2.3mm per metre £0.40 4mm Potyester Guy Rope (400kg) per metre £0.25 50mtrs. 16 swg hard drawn copper wire £6.95 75 ohm Twin Feeder Light Duty per metre £0.20 300 ohm Slotted Ribbon Cable per metre £0.32 

0.25 0.10 0.10 0.10 0.10 2.00 0.10 0.10 

BREDHURST ELECTRONICS LTD HIGH ST, HANDCROSS, W. SX. RH17 6BW 
 Open Mon-Fri 9am-5pm except Wed 9am-12.30pm. Sat 10am-4pm 

(0444) 400786 

j 

Name  

Address   

ENTER YOUR ADVERTISEMENT HERE: 

Signature  

Send this form to: Free Readers Ads, Ham Radio Today, 
I Golden Square, London, W1 R SAB 
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ARROW ELECTRONICS LTD- THE BEST DEAL IN AMATEUR RADIO 

HEAD OFFICE 5 The Street, Hatfield Peverel 
(Nr Chelmsford) Essex 
Tel: 0245 381626 
0245381673 
0836739577 
FAX: 0245 381436 

GLASGOW SHOWROOMS 
Unit 17, Six Harmony Row, Govan, 

Glasgow G51 38A Tel: 041 4453060 
8.30-5.30 Mon-Fri, Late nile Thurs 8pm 

Hours: 9-5 n/lon-Sat. Closed Thursday 

NEW RANGE 
of Scanners & Airband Radios now on show 

at CHELMSFORD & GLASGOW 
SAE for our "AIR-SHOP" list! 

A^L MA. OR BRANDS AT DISCOUNT PRICES 
AVAILABLE NATIONWIDE -CALL ANY'lU,,BER FOR FAS' EFFICIENT SERVICE 

(Arrow are AUTHORISED dealers for Kenwood, fcom, Yaesu and all we sell) 

NORTH WALES WIGAN LEICESTER 
John Lewis Jim Cook Dave Foster 

Tec Anglesey Tel; Tel: 
0248 714657 0942214969 0533 608189 
  Latest Calls 8.30 Please! 

Send SAE for our 'COMPUTARIG' listings 
of used equipment available nationwide. 

We will sell your unwanted rig 
10% commission! 

ACCESS • VISA ■ CREDIT SALES (HP) • PROMPT MAIL ORDER 
rr: 

G6XBH G1RAS G8UUS 

Visit your Local Emporium 
Large selection of New/Used Equipment on Show 

AGENTSFOR: 
F.D.K. • AZDEN • ICOM • YAESU • ALINCO 

ACCESSORIES: 
Welz Range, Microwave Modules, Adonis Mies, Mutek Pre-Amps 
Barcnco Mast Supports, DRAE iVmiucts. BNOS Linears & PSU's 

ERA Microreader & BP 34 Filter, SEM Products 
AERIALS. Tonna. New Diamond Range o f Mobile Whips. Javbeam 

BRING YOUR S/H EQUIPMENT IN FOR SALE 
JUST GIVE US A RING 

-Radio Amateur Supplies 
3 Farndon Green, Wollaton Park, Nottingham NG8 XOU 
Off Ring Rd., between A52 (Derby Road) & A(i09 (Ilkeston Road) 

Monday: CLOSED Tuesday-Saturday; 10.00 a.m. to 5.00 p.m. 

Tel; 0602 280267 

'V 1- 
w 

Books for 
radio amateurs 

1 S 
V 

accessor5 

ELLIOTT 

ELECTRONICS 

THE 
HAM SHACK 

UNO MOSiTS 

M 

QSV OLD MAN TO 

"fM y ^ 
.r-J 

LI- 

APPOINTED DISTRIBUTOR 
JAYBEAM 
AMATEUR 

ANTENNAS 
RIGS, ANTENNAS, SWR BRIDGES, 

POWER SUPPLIES, TEST GEAR, 
COMPONENTS, MORSE KEYS, COAXIAL 

CABLES, ROTATORS, MICS, PLUGS 
AND SOCKETS, SWITCHES 

Call us on (0533) 553293 
OR COME AND LOOK AROUND AT 

26/28 Braunstone Gate, Leicester 

CR. 'W. cElectronicS 
Professionally Designed Equipment for Amateurs 

TRANSVERTERS 
• 144/50MHz 25w p.e.p. £189 + £4 p&p. Use with FT290 or similar 2m 
transceiver, for the opportunity to work USA, Africa, Japan, Australia, etc. 
in fact almost anywhere in the world. 
• 28/50fylHz 25w p.e.p. £199 + £4 p&p 
• 145/70MHZ 25w p.e.p. £239 + £4 p&p 
• 145/70MHz lOw p.e.p, £199 + £4 p&p 
• 28/70MHZ lOw p.e.p. £199 + £4 p&p 
• 7dB switched attenuator £22 + £2 p&p 

POWER AMPLIFIERS 
• RN690 PA 25W 6 metre Power A mplifier£75 + £4 p&p 
RECEIVE CONVERTERS 
10m receive, 2m IF, with thru switching on transmit, use with 6m 
transverter and work 10m/6m crossband £45 + £2 p&p 
RECEIVE ONLY CONVERTERS 
2m IF for 4m, 6m or 10m receiveE39 + £2 p&p each 
10m IF for 2m, 4m or 6m receive £39 + £2 p&p 

PRE-AMPLIFIERS 
Low noise (<1dB) GaAs Fet Pre-amplifiers for 6m, 4m and 2 metres. RF or 
DC through switching (max lOOw p.e.p.) 
• Indoor boxed unit £36 + £2 p&p 
• Masthead (line powered) with indoor DC feed £69 + £4 p&p 
MET ANTENNAS 
SOMhz 3 el £42.95, 5 el £64.40, 70Mhz 3el £37.20 £4.50 p&p 
NAVICO 2 metre FM mobile 
AMR1000 5/25w 12.5/25KHz 2 METRE FM MOBILE £247.25 + £4 p&p 
AMR1000S 10 memory, full scanning £299 + £4 p&p 
Top mount bracket for above £6.85 + £1 p&p 
SEMI CONDUCTORS + 25p p&p 
JO20 15A (70W 2.8V) £27.00 
TP2335 (35w 10dB+gain) £18.95 

All prices include VAT 

37 Long Ridings Ave, Hutton, Brentwood, 
Essex CM13 1EE. Tel: 0277 214406 

E3 QRP KITS at QRP PRICES! 
BUILD THIS 80m QRP 
TRANSCEIVER 
for only £76.25! carr. paid 
Or Ready Built, AirTested—£126.50 
★ Complete in every detail! 
★ IncludesVFO, AFFilter, Sidetone,! 

RIT etc. 
★ Fullydetailed Instructions—Easy 

to set up 
NEW! TU2 (Mk2) matching HFATU with sensitive built-in SWR 

Meter — VzW FSD — only £45 (Kit), £65Built 
For full details of the above and the rest of our range, SAE please, to 

LAKE ELECTRONICS, 7 MIDDLETON CLOSE 
NUTHALL, NOTTINGHAM NG16 1BX 

Or ring Alan G4DVW on (0602) 382509 (callers by appointment only) 
vrsA 

BINDERS 
FOR YOUR VALUABLE COLLECTION 
OF HAM RADIO TODAY . 
MAGAZINES / 
• SMART • EASY TO USE • TOP QUALITY t 
To ASP Readers Services, PO Bo* 35, \ p p * 
Wolsey House, Wolsey Road, Kernel V * 
Hempetead, Herts HP2 4SS (0V2-41221) 

£5.95 \ 
inc. I 

..Ham Radio Today Binders Please supply  
@ £5.95 inc. P&P 

Tof^'E (Please make cheques payable to ASP Ltd.) 
Years Required — 198 198 198 198  

Name  
Address  
Pteaso allow 21 days for delivery 
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RETAIL NETWORK 

ACCESSORIES 

WHOLESALE 
CB radios, aerials & accessories 
delivered to your shop. Contact 
for price list. 
Parma House, 433 Wilmslow Road, 

Manchester M20 9AF. 
only 3 min. from M56 OPEN EVERY DAY, 

NATIONWIDE DELIVERY 
DEALERS contact us today for 
very fast. Friendly Service, 
Competitive Prices, Widest Range & 
Latest CB Products. 

Order Line: 0800 262 963 
Tel: 061-445-8918 061-434-5701 061-446-2437 

SUNDAY 10-2. Fax:061-445-0978 Tlx: 666762 PAMACO G 

BIRMINGHAM 

REWARD'S HOME 
STORES LTD. 

(Est. 1963) 
822/4 longstanding Rd., Birmingham B44 9RT. 

Tel: 021-354 2083 
G4RJM with over 40 years in The Radio Trade 

Ham Equipment urgently wanted! 
Open: Mon-Sat 9-6 

ADVERTISERS 

COPY DEADLINE 

FOR THE JULY 

ISSUE IS 

24th APRIL 

LONDON 

LOWE ELECTRONICS 
LONDON 

Sole U.K. Distributor for KENWOOD 
223/225 Field End Road, 

Eastcote, Middlesex HAS 1QZ 
Tel: 01 429 3256 

BIRMINGHAM 

RAYC0M COMMUNICATION 
SYSTEMS 

International House, 963 Wolverhampton Road, Oldbury. 
Warley, West Midlands B69 4RT. Tel: 021 544 6767 

Opening hours 9-5.30pm Late nights Thurs.-Fri. 
Send just £1.00 (refundable against purchase) 

for latest catalogue + our exclusive products & used list. 

DURHAM 

LOWE ELECTRONICS 
DARLINGTON 

Sole U.K. Distributor for KENWOOD 
56 North Road, Darlington, 
County Durham DL1 2EQ 

Tel; 0325 486121 

WEST SUSSEX 

BREDHURST ELECTRONICS LTD 
HIGH ST., HANDCROSS, 

PH WEST SUSSEX. —. 
TEL: (0444) 400786 — 

Situated at the Southern end ol M23- Easy access to M25 
and South London. Open Mon-Fri 9am-5pm except Wed 
?COM 9am-12.30pm. Sat 10am-4pm. YAESU 

MAILORDER KENWOOD RETAIL 

CHESHIRE 

FLIGHTDECK 
THE 

AIRBAND 
SHOP 

SPECIALISTS IN SCANNING RECEIVERS 
Main Agents for Signal, A-O-R, Uniden-Bearcat, 
Revco, Sony, Win. 50p for Illustrated Catalogue 

From Dept HRT, 58-62 LOWER HILLGATE, 
STOCKPORT, CHES. SKI 3AN Closed Thurs 

Tel: 061-480-8080. Fax: 061-480-3797. 

KENT 

fcom (UK) Ltd. 
Unit 8, Sea Street, Herne Bay, Kent CT6 8LD. 

Tel: 0227369464 Telex: 965179ICOM G. 
Fax: 0227 360155 

Open: Mon-Sat. 9-5.30pm. 
Lunch 1-2 dp 

SURREY 

GUILDFORD COMMUNICATIONS 
34Aldershot Rd., Guildford 

Open Mon-Fri 8am-6.30pm Sat 8am-5.30pm Secondhand wanted 

W 0 

W ICOM 
IfrTifniSJ Lj ,. _J 
0483 505756 

DEVON 

AGRIMOTORS 
Merton CB & Radio Centre 

Merton Garage & Post Office, Merton. 
Nr. Oakhampton EX20 3DZ. Tel: (08053) 200 

Open 6 days 9-6. Lunch 1 -2.15. Closed Thurs. 1 pm. 
(Sundays by appointment) 

Specialists in 934WH2 
Supplies of all 27MHz and 934MHz equipment 

Amateur Radio Stocked. 

LANCASHIRE 

AMATEUR ELECTRONICS/HOLDINGS G3LLL. YAESU, JAYBEAM. DRAE, DAT0NG. BLACK STAR COUNTERS ETC, FT 101 EXPERTS. - 6JS6C 6KD6 128Y7A Original type approved 
<2 valves & our own Double Balanced Mixer and new band WARC Kits for original FT 101 MK1-E. 

jpF^TI P SKlI S.A.E List. Full Yaesu range 15 mins Junction j ^ YSSj 31 M6. Free parking. Call and consult G3LLL | - W j3J without obligation. Holidays? Phone, check Twe are open'before calling ' 
HLjiK JOHNSTON STREET. BLACKBURN BB2 1EF. 

LLL 10254) 59595. CLOSED THURSDAY. 

TYNE & WEAR 

LY'HKffb IH I C S 
For all amateur communications equipment and 

accessories authorised dealers for 
?COM \^7 

v 129 Chiiiingham Road. Heaton, Newcastle Upon Tyne, NE6 5XL. Tel: 091 276 1002. 
Open 10am-6pm Tues-Fri. 10am-5pm Sat. Access & Visa accepted 

DISCUSS THE 

ADVERTISING 
RIGHT FOR YOU 

with MARION BROWN 
on 0442 6650 

LEICESTERSHIRE 

ELLIOTT ELECTRONICS 
for the Radio Enthusiast 

26-28 BRAUNSTONE GATE, 
LEICESTER. 
TEL: 553293 
Open. Mon-Sat 9.00am to 5.30pm 

Telephone 

0442 66650 

TO ADVERTISE YOUR 
SHOP HERE IN 1989 
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RETAIL NETWORK 

WORCESTERSHIRE SOUTH WALES N.WALES 

ALAN KELLY 
COMMUNICATIONS LTD. 
Manufacturers of M.E.T. Antennas 
New & used amateur radio equipment 

Tel: (0527) 79556 and (0527) 71165 
Open: Tues-Fri 9-5.30pni; Sat 9-3pm 

ELECTROMART 
2,000 square feet of Electronic 

Equipment & Components 
Taillwyd Rd, Off Main Rd, 

Neath Abbey, Neath, S. Wales 
Tel: (0639) 644111 

NORTH WALES AM/- TEUP 
RADIO MART 

AMATEUR RADIO —CB RADIO — MARINE 
RADIO — P.M.R, 

25 ABBEY STREET 
RHYL 

Open Monday-Saturday- 1am-5.30pm 
All repairs and accessories available ex 

*=■ .stock. Mall order welcome. 
 Tel: 0745-51579 mStm 

WEST YORKSHIRE SOUTH WALES SCOTLAND 

AMATEUR RADIO SHOP 
G4MH G3WAH 

G4MH Mini Beam, Kenwood, 
Yaesu and used equipment. 

0 4 CROSS CHURCH STREET 
. HUDDERSFIELDHD13PT 

Neyland Marine 
Electronics 

BRUNEI QUAY, NEYLAND, MILFORD HAVEN, 
PEMBROKESHIRE, S. WALES 

Tel: 0646 600462 
Appoinied Agent in S. Wales for Navico Amateur Radio Equipment 

JAYCEE ELECTRONICS LTD 
OIZJP 20 Woodside Way Glenrothes 
W Fife KY7 5DF 
j 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 

YORKSHIRE 

ALAN HOOKER 
ELECTRONICS 
42 Nethernall Road, 

vitt/ Doncaster O 
V Tel - 0302 25690 IC O M 

Large stocks of electronic 
 components. 

USE THE 
COUPON BELOW 

TO ADVERTISE IN 

HAM RADO TODAY 

MAGAZINE 

SCOTLAND 

LOWE ELECTRONICS 
GLASGOW 

Sole U.K. Distributor for KENWOOD 
4/5 Queen Margaret Road, 
Glasgow, Scotland G20 6DP 

Tel: 041 945 2626 

1 TM AQCICIpn 1 r> K 1 Rates: Lineage 54P per word (VAT inclusive) minimum £8.10 semi-display 
^ 1 1 1 t Ly wLywr vyIM Ea35 + VATPer sing!® column min. size 2cm X I column. No reimburse- 1 

j HAM RADIO TODAY, CLASSIFIED ADVERTISEMENT DEPARTMENT, Name ^ CanCe,lations- AI1 adVertisements must be Pre-Paid- 
| ARGUS HOUSE, BOUNDARY WAY, HEMELHEMPSTEADHP2 7ST Ari'drp-  
. PLEASE DEBIT MY ACCESS/BARCLAYCAnn NO fX'?! EYJ   
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CLASSIFIED V 

Lineage: 54p per word VAT inclusive (minimum 15 words) Semi Display: 
(minimum 2cms) £8.35 + VAT per single column centimetre. Ring for information 
on series bookings/discounts. All advertisements in this section must be prepaid. 
Advertisements are accepted subject to the terms and conditions printed on the 
advertisement rate card (available on request). 

0442 66650 
Send your requirements to: 
Ham Radio Today, 
Classified Department, 
Argus House; Boundary Way, 
Hemel Hempstead HP2 7ST 

ACCESSORIES 

Tel; 061-445-8918 061-434-5701 061-446-2437 
Fax: 061-445-0978 Tlx: 666762 PAMAC0 G 

WHOLESALE 

DISTRIBUTORS 

OF CB 
WE DELIVER NATIONWIDE 
Rama House, 433 Wilmslow Road, Manchester M20 9AF 

Giant range of.CBs and accessories, 
contact us today for very fast, 
friendly service, competitive prices, 
widest range and latest CB 

products. 
- OPEN EVERY DAY, SUNDAY 10-2. Order Line; 

0800 262 963 

SCANNING 
RECEIVERS 

HEMBRO 
DISCONE 

SCANNING 
RECEIVER 

WIDEBAND 
ANTENNA 

£22 (+ £2 P&P) 
RECEIVE  70-700 MHz 
TRANSMIT  70-500 MHz 
MAX POWER 500 W 
GAIN 3.5dB 

Hembro International Ud 
61 South Road, Spark Brook, 

Birmingham Bit 1EX 
Tel 021-771-2645 (17SS) 

FOR SALE 

1 
Aerials & Lashing Equipment 

m 

TAR COMMUNICATIONS tUnf William Street, Stourbridge, W. Midlsndi DY0 4EY 
& 0384 390944 

CRYSTALS 

QUARTZ CRYSTALS and FILTERS Large numbers of standard frequencies in stock tor amateur. CB, professional and industrial applications. Stock crystals £5.50 each (inc. VAT and UK post). Any frequency or type made-to-order from £6.50. Phone or SAE for lists. GOLLEDGE ELECTRONICS Merriott, Somerset. TA16 5NS. Tel: (0460) 73718 

C.B. CIRCUITS MANUAL 
Giant Coliection of C.B. Circuits covers over 
100 makes/models. Only £5.50 post free. 
Plus FREE catalogue Unique Repair and 
Data Guides. Most Service Manuals supplied. 

MAURITRON (HRT), 
8 Cherry Tree Road, Chinnor, Oxon OX9 4QY. 

Tel: (0844) 51694 

WIRE 

THE SCIENTIFIC WIRE COMPANY 
811 ForestRoad, London E17 Telephone 01-531 1568 Fax 01-531 6166 
ENAMELLED COPPER WIRE SWG lib 8oz 4oz 2oz 8 to 34 3.63 2.09 1.10 0.88 35 to 39 3.82 2.31 1.27 0.93 40 to 43 6.00 3.20 2.25 1.61 44 to 47 8.67 5.80 3.49 2.75 48 15.96 9.58 6.30 3.69 

SILVER PLATED COPPER WIRE 14 to 30 9.09 5.20 2.93 1.97 
TINNED COPPER WIRE 14 to 30 3.97 2.41 1.39 0.94 Fluxcore 

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

TO ADVERTISE IN 

HAM RADIO 

TODAY MAGAZINE 

Telephone 

0442 66650 

and ask for 

MARION BROWN 

or write to her at 
Argus House 

Boundary Way 
Hemel Hempstead HP2 7ST 

PERSONALISED 
LEISUREWEAR 

SERVICE MANUALS 
Tmm irmrra 

MINIMUM ORDER-ONLY 12 
FREE DESIGN SERVICE A 
FREE CARRIAGE £ 
Other Top Quality 
Personalised Products 
Sports Shms, Ties Hats Ughters, Bags Suckers Badges. Aprons. Tea towels. Write for free colour brochure to: 
INTERPRINT Dept.HAM CRAVEN ARMS, 1H SHROPSHIRE SY7 9NY. \V 
FAX 0588 676188 11 

g 

TEL: (0588/ 673444 

COURSES 

RADIO AMATEUR LICENCE 
Start training now forthe following courses. Send for 

our brochure — without obligation 
or Telephone us on 0626 779398 

Name 
□ Telecomms 

Tech C&G 271 
□ Radio Amateur 

Licence C&G 
□ Micro- 

processor 
□ Introduction to 

Television 

Radio & Telecommunications Correspondence School, 
12, Moor View Drive, Teignmouth, Devon TQ14 SUN 

KANGA PRODUCTS KITS FOR THE AMATEUR BUDDING AMATEUR OR THE LISTENER 100 WATT DUMMY LOAD   £895 MORSE CODE PRACTICE OSCILLATOR £995 TX/RX CONTROL BOARD £995 CRYSTAL MARKER KlT £1095 THE VFO KIT  £1095 PSU REGULATOR KIT 8 SCR KIT £1100 IAMBIC KEVER KIT .. £1235 FREQUENCY COUNTER/DIAL £2195 SINGLE BAND SUPERHET RECEIVER £2195 DUAL BAND SUPERHET RECEIVER £3695 DUAL BAND TRANSMITTER TO MATCH. C289S TOP BAND FOR THE FTTO? 8 fT77 £2995 (Some k'fs aro supp'-ed semhcompleie) Please add £1 P&P. Send a large SASE for free catalogue 
Kanga Products, 3 Limes Road, 

[ Folkestone, Kent CT19 4AU 
Tel; 0303 276171 

MISCELLANEOUS 
Heathkit U.K. spares and service 
centre. Cedar Electronics (HR), Unit 
12, Station Drive, Bredon, 
Tewkesbury, Glos. Tel: 068473127. 

TERMS & CONDITIONS 

COPY DEADLINE 

FOR THE JULY 

ISSUE IS 

24th APRIL 

AERIALS 

ANTI-TVI, Anti-Interference, 
Aerials, DIY Parts. Datasheets 28p 
SAE. Aerial Guide £1. — G2DYi71, 
Uplowman, Devon EX16 7HP. Tel; 
(03986) 215. 

CLASSIFIED ADVERTISING 
TERMS & CONDITIONS Our terms for new advertisers (semi-display 

and lineage) are strictly proforma payments 
until satisfactory reference can be taken up 
(excluding recognised advertising agencies) 
Cheques and P.O.'s should be crossed and 
made payable to ARGUS SPECIALIST 
PUBLICATIONS and sent together with the 
advertisements to: The Classified Dept., 

Argus House, Boundary Way, Hemel Hempstead HP2 7ST 
There are no reimbursements for cancellations. 
Advertisements arriving too late for a particular issue will be inserted in the following issue 
unless accompanied by instructions to the contrary. It is the responsibility of the advertiser 
to ensure that the first insertion of every series 
is published correctly, and corrections must be 
notified in time for the second insertion, 
otherwise the publishers will not accept liability 

or offer any reduction in charges. 
All advertising sales are subject to Government 
Regulations concerning VAT. Advertisers are 
responsible for complying with the various legal requirements in force eg. The Trade Description Act, Sex Discrimination Act & the Business 

Advertisements (Disclosure) Order 1977. Full Terms & Conditions of Advertising 
available on request. 
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HRS Electronics—Now Importing... 

THEEESmOMTHE US. 

TEN-TEC The NewParagon lOOw 3.11 b3nd9 BlTmodle H.F. tr3nsceiver. 
Here's the very latest hi-tech North American state-of-the-art transceiver to reach the U.K.'s HAM Shops. The new 
Paragon or should we say Paragon of virtue! Ten-Tec's unique combination of in-house' processes ensures their abiiitv 
to produce equipment of highest quality, reliability and value for money. 

« 

.05» 

i 

■iuw 
'wmgtm 

PARAGON HF TRANSCEIVER, 
Model 585 

All mode versatility and a transmitted signal 
you will be proud of. A receiver that has set new 
standards for sensitivity and quietness. Receives 
from 100 kHz to 29.999.99 MHz. Transmits on 
all bands from 1.8 MHz to 29.999.99 MHz with 
100 watts output. SSB, CW. real FSK and 
optional FM. Standard equipment includes 
speech processor, noise blanker, dual VFOs, TX 
split, RX split and QSK with a changeover time 
of 30 ms or less. Five l-F filter positions with the 
6 kHz AM filter and 2.4 kHz SSB filter, standard. 
Optional 1.8 kHz, 500 Hz and 250 Hz filters are 
selectable independent of mode. Two selectable 
tuning rates. Passband tuning, notch filter, audio 
bandpass filter, tone control, squelch and more! 

Sixty-two programmable memories that 
store frequency, mode, filter selected, channel 
number and a 7 character alpha-numeric "tag" 
for entering channel I.D., tuner or amplifier 
settings, etc. Scan rate is selectable and as each 
memory is scanned all of the stored information 
is displayed (what a light show!). Alternately, the 
memories can be tuned with the main tuning 
knob. 

Frequency selection is with the main tuning 
knob, direct keypad entry or up/down buttons 
that will shift in one kHz or one MHz increments 
or to the next ham band. DISPlay button selects 
24.hour clock or date or tag. VOICE button 
causes a voice frequency announcement with 
optional synthesized voice board installed. 

Rear panel controls are provided to adjust 
the VOX, CW monitor level and tone, and SSB 
sidetone monitor level. Sv/itching is provided to 
control conventional linear amplifiers and of 
course, high speed switching for uSK linears, 
such as the Titan. Other rear panel inputs and 
outputs for transverters, FSK (170 Hz shift), 
fixed level audio out, audio in, external speaker, 
aux dc jack'and provision for the optional 
RS-232 control interface. An absolute delight for 
the all mode operator. 

The Paragon is the result of a three year 
engineering effort. We are proud of the Paragon 
and we think it has set new standards of 
excellence in synthesized rigs. Check it out 
yourself. We think that you will share our pride 
in the Paragon 

Paragon Options 
Mode! 256, FM Board. 
This easily installed module adds FM transmit 
and receive capability. System bandwidth is 
5 kHz. 
Model 257, Voice Synthesizer Board. 
This plug-in board announces the frequency 
displayed when the VOICE button is pressed. 
Model 258, RS-232 Interface Board. 
Provides remote computer control of frequency, 
mode, filter selection, VFO selection, all memory 
and scan features including memory 
programming and the other functions controlled 
from the push-button panel on the face of the 
Paragon. Supplied with command data for 
writing the program. Program discs are available 
from Ten-Tec for some of the more popular 
computers. 
Model 259, Universal ALC Annunciator. 
This is great for the vision impaired operators 
and can be installed in any transceiver with ALC. 
When the mic gain is advanced to the proper 
level, a beep sounds. 

HRS Electronics pic 

GARRETTS GREEN LANE, BIRMINGHAM B33 ODE 

Telephone: 021 789 7171 (Fred Rendell) 



KW COMMUNICATIONS FOR TEN-TEC 

SIX GOOD REASONS 

WHY IT PAYS TO 

BUY FROM KW 

I# 

--- 

' 
W, 

Utoand 

★ KW is Britain's longest established Ten-Tec 
Specialist 

★ KW has experienced engineers dealing with 
Ten-Tec products 

★ KW provides a Test Report with every major 
Ten-Tec product 

★ KW's reputation for the best after Sales 
Service (since 1955) 

★ KW Staff/rnoiv the products 
we sell; also we 
manufacture the Argosy II 
& Century 22. 

★ KW No delivery charge policy 
on all major Ten-Tec 
products. 

■ Rotators 

_ -\00w a 
para9on 

£1839.00 

Microphones, 

Antenna Tuners 
MFJ989B 3KW Roller Inductor built-in dummy 

load- Cross needle SWR/PWR, 6 way 
antenna switch and built-in balun 368.16 

MFJ962B 1.5KW Versatuner MK III. Cross needle 
SWR/PWR Meter. Built-in balun 241.95 

MFJ949C 300W Deluxe Versatuner built-in dummy 
load, cross needle SWR/PWR meter. 
6-wayswitch and balun. 157.75 

I- 00 
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UJ 
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Multiband Beams 
A3S 3 Element 20-15-10M 299 
A3SK Stainless Steel Hardware Kit for A335.51 
A4 4 Element 20-15-10M 353.35 
A4SK Stainless Steel Hardware Kit for A4 

42.64 
A743 Add-on Kit for A3 giving 40M or 30M 

90.39 
A744 Add-on Kit for A4 giving 40M or 30M 

90.39 

Verticals 
HF6V 6 Band 26ft high 159.00 
HF2V 80/40M 32ft high 142.00 
A18-24 HF6V17/12M addon Kit 30.99 
STR11 HF6V Sub Tuned Radial Kit 33,49 
MRS HF6V Mounting Post Sleeve 5.99 
20MRK HF2V20Madd on Kit 33.49 
30MRK HF2V30MaddonKit 33.49 
TLK HF2V Top-Loading Kit 13.84 
RMK-11 HF2/6V Roof Mounting Kit 51.49 

(includes radials and tripod tower) 

Monoband Beams 
105BAS 5 Element 10M 
155BAS 5 Element 15M 
205BAS 5 Element 20M 
204BAS 4 Element 20M 
BN86 Balun 
18AVT 5 Band Vertical 

187.00 
288,00 
524.17 
357.00 
30.05 

146.00 

MFJ941D 300W Built-in SWR/PWR Meter, 6-way 
switch and balun 105-13 

MFJ901B 200W Versatuner 53.07 
MFJ16010 Random Wire Tuner 42.02 
MFJ1701 6-way Antenna Switch 2KWSSB 30.72 
MFJ910 Mobile Antenna Matcher 20.42 
Accessories 
MFJ250 1KW Dummy Load (Less Oil) 50.66 
MFJ250 300KW Dummy Load 28.35 
MFJ1040 All Band Receiver Preselector 99.40 

Monoband Beams 
10-3CD 3el 10M 
10-4CD 
15-3CD 
15-4CD 
20-3CD 
20-4CD 
40-2CD 
Verticals 
APS 
AV3 
AV4 

4el10M 
3el 15M 
4el 15M 
3el 20M 
4el 20M 
2el 40M 
8 Band 25ft high 
3 Band 14,21,28 MHz 
4 Band 7,14,21,28 MHz 

115.04 
131.48 
139.70 
147.92 
238.31 
328.71 
349.95 
164.35 
56.02 

104.58 

T2 Tripod Tower 2ft Roof Mounting 14.79 
TBR-160SHF2/6V160M add-on Kit 53.99 
SC3000 30-512-MH2 Scanner Ant 63.99 
2MCV 2MColinear 9.8ft 3dB gain 53.99 
2MCV-5 2MColinear15.7fl5dBgain 63.99 
Compact HFBeam 
HF5B 10-12-15-20M Butterfly 235.00 

(wingspan 12'6" Boom 6') 

TH7DX 7 Element 20-15-10M 669.00 
TH5Mk2 5 Element 20-15-10M 575.00 
EXP14 4 Element 20-15-10M 449.00 
QK710 Add on Kit for EXP14, 

giving 40M or 30M 115.00 
TH2 Mk3 2 Element 20-15-10M 249.00 
DISC 7-2 2 Element 40M 486.62 
DISC 7-3 Yagi Director Element 40M 305.70 

NEW! NEW! NEW! 
KW 3-BAND TRAP DIPOLE 

FOR 10,18 & 24.9 MHz Bands 
Ready made, complete with 20 metres of co-ax Feeder Cable £66.70 

TEN-TEC — Model 2293—2kw Antenna Tuner 
TEN-TEC —Ikw Solid State Linear 

Amplifier. Model 420. 

CORSAIR II— IQOwHF TRANSCEIVER £1200.00 
• AII9Bands—1.8-30MHzSSB/CW • PermeabilityTunedoscillatorfor 
improvedRXperformance(uniquetoCorsair) • Low noise floor even with 
strong adjacent signals • 50+ dBnotch • Passband tuning with 16 pole 
XTAL ladder filtering • QSK changeover <30m/s • Integral speech 
processor • Iambic keyer adjusts 8-50wpm • Forthe Ham Radio purist 

TEN-TEC ARGOSY II 
MADE BY KW IN THE UK 

50 Watt SSB/CW Mobile, Portable, or Home Station 

TEN-TEC CENTURY 22 
MADE BY KW IN THE UK 

20 Watt 6 Band CW Transceiver combining excellent 
performance, reliability, operational simplicity, 

and low cost 

£389.00 

£399.00 

For further details 
write of phone KW COMMUNICATIONS LTD 

VANGUARD WORKS, JENKINS DALE, CHATHAM, KENT ME4 5RT 
Tel (Medway) 0634-815173; Telex: 965834 

KW — FOR PROFESSIONAL, COMMERCIAL & AMATEUR EQUIPMENT 

All prices includ VAT 


