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For Tomorrow's Radio Technology! 

TODAY 

BASE STATIONS 

ICOM IC735 

Good News for FT767 owners. Kenwood users take note! 
IMPROVED YAESU FT767 RWC/MK2 HF-UHF BASE STATION We are pleased to announce that we have now improved the synthesizer (see reviews) leading to better 
dynamic range by up to 20dB which now puts this transceiver in a class of its own! This modification is only available from RWC and is fitted FREE to all New units sold by us. or we will modify any existing unit for £59.50 inc. return carriage. FT767 MK2/RWC COMPLETE TOP CLASS BASE STATION (EX. VHF-UHF) 
FT767 MK2/RWC COMPLETE TOP CLASS BASE STATION (EX. VHF-UHF) WITH 2M FITTED FT757 MK2 NEW IMPROVED HF TRANSCEIVER FT726R MULT1MODE BASE STATION WITH 2MTRS. (SPECIAL PRICE) ICOM IC735 SUPER MINI HF ALL BAND TRANSCEIVER 
ICOM IC275E 2MTR 25W BASE STATION, CM AC PSU NEW ICOM IC575 6M 10W BASE STATION, 26-56 MHZ RECEIVER TX10 AND 6M 
Many more Makes and Models in stock. Please enquire. 

FT767GX MK2/RWC 

£1449 00 £1610.00 
£895.00 £799.00 
£892.50 £949.00 £949.00 

- HANDHELDS 

* = Extended RX coverage available, call for details. 
VAESU FT727R 2.5W (5W) DUAL BANDER CW CHRGR 
•YAESU FT23R/FNB10 2.5W (5W) 2MTRS CM CHRGR •YAESU FT73FI/FNB10 2.5W (5W) 70CM CHRGR ICOM IC02E QUALITY 2.5W (5W) BP3 CM CHRGR 'ICOM MICRO 2E MINI 2.5W 2MTR CM CHRGR 
CTE1600 (VY SIM. IC2E) 2.5W 2MTR CM CHRGR KENPRO KT400EE 2.5W 70CM CM CHRGR 'KENPRO KT220EE 2.5W (5W) 2MTR LCD CM CHRGR 
KENWOOD/TRIO TH21E 2W 2MTRS. (WHILE STOCKS LAST) 
PORTABLES FT690R/MK2 2.5W MULTIMODE, JOIN IN THE FUN! FT690R/MK2 AS ABOVE CM NICADS AND CHARGER FT290R/MK2 2.5W MULTIMODE, IMPROVED RECEIVER FT290FVMK2 AS ABOVE CM NICADS AND CHARGER FT290R/MK1 2MTR MULTIMODE SPECIAL PRICE 
MOBILES 'YAESU FT21 IE 45W 2MTR NEW SUPER MOBILE FREE SUN 5/8 MOBILE ANTENNA CM S0239 G/MOUNT •ICOM tC28E 25W SUPER MINI MOBILE FREE SUN 5« S0239 GUTTERMOND ASSY+EXT LOUDSPEAKER 
NEW UCENCEES CALL FOR SPECIAL DEALS 

NEW PRODUCTS- 

INTERNATIONAL MODEL 877R AIR-BAND RECEIVERS 
This new tuneable receiver covers 52-174 Mhz as well as CB in three bands and is a cost-effective 
alternative to handheld scanners. The recerver is fitted with a Helical antenna and has, good performance for a radio with this coverage. It is ideal for monitoring Air Band, the two-metre and PMR/Marine bands as well as Band 2 FM Broad- cast. A squelch control is also provided. Two versions are currently available; 

£195.00 
£165.00 

£329.00 

INSURED P&P £10 

* 

SCANNERS- 

YAESU FRG9600/RWC 

FRG 9600 We supply the Yaesu FRG 9600 modified receiver to Government departments and 
professional users. We offer more options and facilities than any other company. We transform the basic unit by improving sensitivity and adding extra bands. No other scanner has this many options and modes available. Call now for much more information. 
Overseas dealer required for our kit. 
Modified Yaesu receivers, NOBODY can tune "em like WE can! YAESU FRG9600 RWC/MK1 60-905MHZ IMPROVED RECEIVER 
YAESU FRG9600 RWC/MK2 60-950MHZ N CONNECTOR YAESU FRG9600 RWC/MK3 100KHZ-950MHZ MULTIMODE 

NEW YAESU FRG9600 RWC/MK5 100KHZ-950MHZ ACTIVE F/END YAESU FRG9600 MK3/AH7000/G5RV/PA4C AC PSU, COMPLETE 100KHZ-950MHZ ALL BAND. ALL MODE RECEIVING STATION ICOM ICR7000 25-2GHZ ALL MODE SUPER RECEIVER ICOM ICR700a'AH7000 ABOVE WITH MATCHING DISCONE UNIDEN-BEARCAT UBC100XL SUPER H/HELDCM NCOS PSU UN I DEN-BEARCAT UBCl 75XL SUPER DESK-TOP CM PSU REGENCY HX850 HANDHELD AM/FM MINI LB/AIRA/HF/UHF REGENCY MX7000, SAME COVERAGE. SAME MAKE AS AOR2002 FDK AIR BAND HANDHELD THUMBWHEEL MINI CM NCOS PSU FDK AS ABOVE COVERAGE 140-173,00MHZ FM BANDS MANY MORE MAKES AND MODELS IN STOCK. PLEASE CALL FOR INSURED P&P £10 ON SCANNERS. 
SHORT WAVE RECEIVERS YAESU FRG8800 SHORT WAVE ALL MODE 100KHZ-30MHZ YAESU FRG8800/FRV8800 AS ABOVE WITH VHF CONVERTER ICOM ICR71 100KHZ-30MHZ A TOP CLASS RECEIVER 

£465.00 
£495.00 £595.00 
£625.00 NEW 
£699.00 £857.00 £945.00 £219.00 £199.00 £24500 £399.00 £139.00 £139,00 DETAILS. 

£572,50 £659.00 £738.00 

Model 877R. lor use with Dry cells. Model 877R, c/w nicads and charger. £39.50 £49.50 
DEALERS CALL FOR TRADE PRICES P&P £2.50 mm 

RWC NOW APPOINTED SONY DEALERS. CALL FOR LATEST STOCK AVAILABILITY ON RECEIVERS AND ACCESSORIES 

^ANTENNAS & ACCESSORIES—> 
ICOM AH7000 SUPER DISCONE 25-1300MH2 INC POST £7Q nn NEW RAYCOM AIR BAND DISCONE 118-170 MHZ 6 ELEMENTS £12"50 RAYCOM DISCONE 60-600 MHZ 8 ELEMENTS S0239 SOCKET £2750 SUN MOBILE 5/8 S0239 C/W S0239 MOULDED LEAD/G/MOUNT £22 50 G5RV 1/2 SIZE HF MULTiBAND HF ANTENNA (INC POST) £15 00 GRSRV FULL SIZE MULTIBAND HE ANTENNA (INC POST) £17 50 G5KW/W3DZZ 7.1 MHZ TRAP DIPOLE ASSY. S0239/C0AX FED £23 50 G5KW/W3DZZ 7.1 MHZ MULTIBAND AS ABOVE. BALANCED FED £22 50 G5KW/W3DZZ 7.1 MHZ 2X TRAPS. FOR SELF ASSY. ANT £995 Hundreds of other types of base and mobile antennas in stock JAYBEAM, TONNA. MET. SUN, HOXIN. POPULAR MODELS IN STOCK- 
NEW RWC are now appointed dealers for the West Midlands for Butternut Cushcraft1 

and MFJ products. Please ask for details of the range currently available. 

■RAYCOM PRODUCTS- 

NEW ICOM TYPE COMPATIBLE NICAD PACKS, 
EMPTY CELL CASES AND DESK TOP CHARGER 
A new range of professional Heavy Duty long life nicad packs, imported from the USA. available exclush/ety at RWC. 10AF10V 800 mAH LONG LIFE, ICOM EQUIVBP5/8 £55.00 12AF 12V 600 mAH LONG LIFE, ICOM EQUIVALENT BP7 £52.50 (Both above units for use in ICOM BC30/60 OR RAYCOM NC580) MT1 EMPTY Cell case tor self assembly of up top lOx Nicads for a cost effective replacement for packs such as BP3 etc. there is ample room (or a 
DC jack, c/w insiruclions £850. AA NICADS tagged 1.2V 500mA Nicad cells for above £1.60 NC580 Desk-Top charger for all Icom type Nicads above 400mA, two charging positions 50mA & 80mA 14hr charge £39.50 
Trade and Dealer enquiries welcome. Call for more details. 
P&P £2.50 per order 
Business radio users call now! 

fp- 

MOD KITS- 
RWC MOD KITS, ANNOUNCEMENT We apologize to customers waiting for various mod kits, supplies of crystals and components are inconsistent and demand for kits varies, so there is occasionaliy a delay before we can send your kit of parts, please be patient, Rome was NOT built in a DAY! Kits still available. 
SANYO LC7137 SYNTHESIZER CB-10MTRS, LCL/DNT CB-10MTRS, FT757GX MK1 FAST TUNING MOD, STORNO CQM713 PMR-2MTR KIT, PYE A200 E-BAND 50MHZ KIT. call for technical details, prices and delivery. 

jWANTEDDEADORALIVEt 
Your used equipment. We also offer a 
very comprehensive range of guaran- 
teed used equipment, e.g. Amateur 
band transceivers, SW receivers, scan- 
ning receivers, PMR and accessories. 
As far as we are aware we are the only 
company in the UK to offer a bi-weekfy 
computerized used equipment list and 
special offers list 

Send a large SAE for copies. 
ALL USED EQUIPMENT CARRIES 

3 MONTH WARRANTY , 

lY withers COMMUNICATIONS LTD 
Manufacturers, Importers and Suppliers of World Famous Communications Products 
584 HAGLEY ROAD WEST,OLDBURY, WEST MIDLANDS B68 0BS 
021-421 8201/2/3. VODAFONE 0836 504587. PRESTEL MBX 214218216 FAX 021 421 2468 
Amateur Radio. Business Radio. Radio Telephones. Sales. Service Accessories and Antenna Systems. 
Ordering Information: For fast delivery please order by Telephone. Telex or Fax. or send cash/cheques/drafts by post. Ail 
Credit/Charge cards accepted. £1000.00 I nstant Credit available subject to status, we also offer our RWC Chargecard. Please call for 
further details and information. We do NOT advertise products that are not normal stock items. All prices correfl at time of going to 
press. However, prices subject to change without prior notice. E&OE. ctvtd dqccc Dvun . -h u m • k    ^ i . STOP F^ESS ... RWC will be moving shortly to new and larger premises. Most other products advertised in this magazine are available at RWC. Please keep in touch for further details. 

£ 
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VHF/UHF FM Handportables 
If you want a handheld with exceptional features quality 
built to last and a wide variety of interchangeable access- 
ories, take a look at the ICOM range of FM tranceivers, 
all ICOM handportables come with a mead battery pack, 
AC wall charger, flexible antenna and wrist strap. 

Micro 2E/4E 
These new micro-sized 2 metre and 70 centimetre hand- 
portables give the performance and reliability you've 
come to expect from ICOM. 
Measuring only 148 x 50 x 30 the Micro fits in your pocket 
as easily as a cassette tape. The Micro 2E/4E features an 
up/down tuning system for quick frequency adjustments, 
10 programmable memories, a top panel LCD readout, 
up to 2.5 watts of output (optional). 

IC-2E 2 metre Thumbwheel Handportable 
This popular handheld from ICOM is still available. 
For those amateurs who require a straightforward and 
effective FM transceiver the IC-2E takes some beating. 
Frequency selection is by means of thumbwheel 
switches (with SKhz up switch) simplex or duplex facility. 
Power output is 1.5 watts or low 150 milliwatts (2.5 watts 
possible with BP5A battery pack). 

IC-02E/04E 2 metre and 70cm Keypad Handportable 
These direct entry CPU controlled handhelds utilise a 
16 button keypad allowing easy access to frequencies, 
memories and scan functions. Ten memories store 
frequency and offset, these handhelds have an LCD 
readout and power output is 2.5 watts or low 0.5 watt. 
5 watts is possible with the IC-BP7 battery pack or 
external 13.8v DC. 

IC-12E 23cm Handportable 
Similar in design and style to the 02E/04E this 1296Mhz 
handheld utilises ICOM's experience in GHZ technology, 
gained by the excellent 1C-1271E base station. Power 
output is 1 watt from the standard BPS nicad pack, 
external 13.8v DC powering is available to the top panel 
jack. With the growing number of repeaters on 23cm- 
The IC-12E makes it an ideal band for rag chew contacts. 

ALSO AVAILABLE FOR ICOM HANDPORTABLES ARE 
A LARGE RANGE OF OPTIONAL EXTRAS INCLUDING 
A VARIETY OF RECHARGEABLE NICAD POWER 
PACKS, DRY CELL BATTERY PACKS, DESK CHARGERS, 
HEADSET AND BOOM MIC, LEATHERETTE CASES 
AND MOBILE MOUNTING BRACKETS. 

You can get what you want just by picking 
up the telephone. Our mail order department 
offers you free same day despatch whenever 
possible, instant credit, interest free H P 
Barclaycard and Access facility 24 hour 
answerphone service, r-n-T-. . 

,JL _  - JL " ^ 
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IC-28E, 2m FM Mini-mobile. 

This 2 metre band transceiver 
is just 140mm (W) x SOmm (H) x 133mm (D) 
and wih fit nearly anywhere in your vehicle 
or shack. Power output is 25 watts or 5 
watts low power and is supplied complete 
with an internal loudspeaker 

The large front panel LCD readout is 
designed for wide angle viewing with an 
automatic dimmer circuit to control the 
back lighting of the display for day or night 
operation. 

The front layout is very simple, all 
the controls are easy to select making 
mobile operation safe. The IC-28E contains 
21 memory channels with duplex and 
memory skip functions. All memories and 
frequencies can be scanned by using the HM-15 microphone provided. Also 
available is the IC-28H with the same features but with a 45 watt output power. 

Options include IC-PS45 13.8v 8A power supply, SP8 and SP10 external 
speakers, HS15 flexible mobile microphone and PTT switchbox. 

IC-3200E, Dual-band transceiver. 

If you are a newly licensed 
or just undecided about which band 
to first operate, then the ICOM 
IC-3200E is just the answer. This is a 
dual-band (144-146/430-440MHz) 
F.M. transceiver ideally suited for 
the mobile operator. The IC-3200E 
has a built in duplexer and can 
operate on one antenna for both 
VHF and UHF, and with 25 watts of 

output power on both bands (the low power can be adjusted from 1 to 10 watts) you can never be far from a 
contact whether simplex or 2m/70cm repeater. 

The IC-3200E employs a function key for low priority operations to simplify the front panel and a new 
LCD display which is easy to read in bright sunlight, 10 memory channels will show operating frequencies 
simplex or duplex, and four scanning systems memory, band, program and priority scan. 

IC-48E, 70cm. 

FM Mini-mobile. 

This 70cm. band transceiver is so 
small that it will fit almost anywhere in your 
vehicle or shack. Power output is 25 watts or 
5 watts low, the IC-48E is supplied complete 
with an internal loud-speaker. The large front 
panel LCD readout is designed for wide-angle 
viewing with an automatic dimmer circuit to control the back lighting of the display for day or night operating. 
The front panel of the IC-48E is straightforward to make mobile operation safe and easy. The IC-48E contains 
21 memory channels with duplex and memory skip functions. All memories and frequencies can be scanned 
by using the HM15 hand mic provided. ,, , 

IC-48E options include the PS45 13.8V. 8 amp power supply, SP8 and SP10 external loudspeakers, 
HS15/SB mobile flexible microphone and PTT switchbox. 

Why not try 70 cms as a serious alternative to the 2 metre band, you might be amazed at what can be 
achieved. For more information contact us or your local ICOM dealer. 

n VFO 

SET VDSQl 

OOWH UP 

Telephone us free-of-charge on; 

HELPLINE 0800-521145. 
- Mon-Fn 09.00-13.00 and 1400-17.30 

>/ o o oz o LT OT O' U O/ U 
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ICOM (UK) LIMITED 
Dept HRT, Sea Street, 

Heme Bay, Kent CT6 8LD. 

Tel: 0227 363859. 
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THE VERY LATEST IN VHF/UHF BASE STATIONS FROM YAESU. 2m & 
70cms AS STANDARD (25W O/P) 6m & 23cms OPTIONAL(1OW O/P). 100 

MEMORIES & FULL DUPLEX AS STANDARD. 
EXPECTED PRICE AROUND £1 500 C/W 2m & 70cms. 

A SELECTION FROM OUR CATALOGUE 

SPECIAL OFFERS 

ONLY AVAILABLE 
WH/LST STOCKS LAST 

FT203R(3,4) 2m Thumbwheel Handheld c/w Nicad £000.00 N 
FT209R(3) 2m Keyboard Handheld c/w Nicad £000.00 N 
rr209RH(3( 4) 2m Keyboard 5.0w Handheld c/w Nicad £000.00 N 
FT709R (4) 70cms Keyboard handheld c/w FNB4 £199.00 N 
FT703R (4) 70cms Thumbwheel handheld c/w FNB4 £189.00 N 
FT270R* 2m FM Mobile 25w output  £229.00 E/D 
FT270RH* 2m FM Mobile 45w output   £249.00 E/D 
FT770RH 70cms FM Mobile £279.00 N 
FT290R MK1 2m Multimode 2.5w output £349.00 N 
FT790RMK1 70cms Multimode 1 w output £349.00 N 
FL2010 lOw linear for FT290R1 £39.00 N 
YD844 Yaesu desk mic 600/50K  £19.95 N 
430TV 70cms Transverter module FTV series . £199.00 N 
KDKFM240* 2m FM Mobile 25w output £199.00 N 
KDKFM740* 70cms FM Mobile 10w output  £199.00 N 
788 7/8 Wave Ball Mount mobile antenna £15.00 N 
GP23 Mechanically improved 3x5/8 colinear £49.00 N 
'All these items have a 3 month warranty. All other items have a 12 month 
warranty. N = New; E/D = Ex Demo. 
Please add £2.65 postage & packing for non radio items. 

/VEW/VEWA/El/l/ 

FT747GX 

160-1OMHF 

ALL MODE 

LOW COST 

TRANSCEIVER 

MORE DETAILS 

A VAILABLE SOON 

NEW PSU'S 

SS-12-25-35 

S«» mbrii C?»*«««!«» IwsttJ 

A range of 12V DC power supplies to 
suit all needs. Specially manufac- 
tured to the highest quality using only 
the best in components and 
materials. With a choice of either 4, 8 
or 25A continuous output (6, 10 & 
35A surge handling) these P.S.U.'s 
are built to stand the rigours of 
everyday operation. Both the 8 and 
25A univers are fitted with over 
voltage protection. 
All the above power supplied are 
keenly priced and are available from 
all leading retail outlets. 

3A only £19.95 inc. VAT 
8A only £59.95 inc. VAT 
25A only £1 75.00 inc. VAT 

LEEDS 
SMC (Northern) 
Nowell Lane 
Industrial Estate 
Leeds LS9 BJE 
Leeds(0532) 350606 9-5.30 Mon.-Sai. 

CHESTERFIELD 
SMC (Midlands) 102 High Street 
New Whittington 
Chesterfield 
ChessL (0246) 453340 9.30-5.30 Tues.-Sat. 

BUCKLEY JERSEY 
SMC (TMP) SMC (Jersey) 
Unit 27. Pinfold Lane 1 Belmont Gardens 
Buckley, Clwyd St. Helier, Jersey 
Buckley (0244) 549563 Jersey (0534) 77067 10-5 lues. Weds. Fri. 9-5 pm Mon.-Sat 10-4 Sat Closed Wed. 

N. IRELAND 
SMC N. Ireland 10 Ward Avenue 
Bangor 
County Down (0247) 271875 

Southampton Showroom open 9.00-5.00 Monday to Friday, 9.00-1.00 Saturday. Service Dept. open Mon.-Fri. 9.00-5.00. 
AGENTS: JOHN DOYLE, TRANSWORLD COMMS, NEATH (0639) 52374 DAY (0639) 2942 EVE 
BOOTH HOLDINGS. SALTFORD, BRISTOI 02217 24u2 JACK 

BIRU'-IGHAU 
SMC (Birmingham) 
504 Alum Rock Road 
Alum Rock 
Birmingham B8 3HX 
(021-327) 1497/6313 3-5 Tues.-Fri. 9-4 Sat 

AXM1NSTER 
Req. Ward & Co. Ltd. 
1 Western Parade 
West Sussex 
Axminster Devon EX13 5NY 
Axminster (0237) 34918 
3-5.30 Tues.-SaL VISA 

DAVID STENNING, G4JA. LOUTH 0507 604967 
McVICAR, SCOTCOMMS, EDINBURGH 031 657 2430 
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HANTS. SOS 3BY TEL: 0703 255111 FAX: 0703 263507 TLX: 477351 

* UNREPEATABLE SPECIAL OFFER * 

FT726R(2) 

£699 inc. VAT 

1 

430/726 70cms UNIT   £199 
50/726 6m UNIT   £249 

SAT/726 SAT UNIT  £59 
21/24/28 HF UNIT £269 

COMPARE THE COMPETITION 
The FT726R 2m base station, at only £699, is £240 cheaper than its nearest rival. Add 70cms at £199, you now have 

2m & 70cms capability for less than the oppositions 2m bases. 

WITH 12 MONTH WARRANTY AND FREE FINANCE AVAILABLE 

BEST VALUE ON 2m, 70cms & 23cms 

the FT211 RH * 45(35)*(10)$/5(4)*(1 or 5)$ WRF OUTPUT 
★ Easy 'one touch' push button operation 

* Reversible sloped front panel 
★ Large green easy to read LCD 

★ Ten memories (independent Tx & Rx) 
★ Switchable 1 2.5/25kHz steps 
★ Priority channel monitoring 
★ CCC/w Hand mic and mobile mounting bracket 

OPTIONAL ACCESSORIES 
SP55 External Speaker  £19.55 
YH1 Headset (C/W Mic)  £19.99 
SB10 PTT Switch Unit   £22.00 
MH 10F8 Speaker/Mic £25.00 
MH 14A8 Speaker/Mic (C/W Tone Burst) £23.00 
MF1A3B Boom Mic (Via SB10)   £25.00 

the FT711 RH 

and the NEW FT2311R 
tvH-- 

*FT711 RH $FT2311R 

SMALL ON SIZE - LARGE ON FEATURES 

FT23R & FT73R 

★ 144-146 or 430-440MHz 
★ Diecast solid chassis 
★ 5W O/P (With Opt. FN11) 
★ 10 Memory channels 
★ 6 Digit LCD display 
★ One touch operation 

FT727R 

144-146 & 430-440MHz 
5W O/P on 2m & 70cms 
10 Memory channels 
Large clear LCD display 
One touch operation 
Computer capability 

CT23R From £249 FT73R From £269 512711 £425 
Prices subject to fluctuation. 
FREE FINANCE . . . 

On many regular priced items SMC others. 
Free finance (on invoice balances over £120) 20% down and the 

balance over 6 months or 50% down and the balance over a year. 
You pay no more than the cash price! 

Details of eligible items available on request. 

FREE S.M.C. SERVICE 
INTERLINK DELIVERY. . . 

Free Interlink delivery on major equipment. 
Small items, Plugs, Sockets, etc. by post £1.75. Antennas, 

Cables, Wire & larger items. Roadiine up to £5.00. 
Interlink delivery available, upon request, for items other 

than radios, from £7.30 depending on weight. 
Same day despatch whenever possible  

GUARANTEE 
Importer warranty on Yaesu Musen products. 

Ably staffed and equipped Service Department. 
Daily contact with the Yaesu Musen factory. 

Twenty-five years of professional experience. 
• 2 years warranty on regular prices Yaesu products. 
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YOUR ONE SOURCE FOR RADIO 
ELECTRONICS 

LIMITED 
5, The Street, 

Hattield Peverel, 
Chelmsford, Essex 

THE NAME YOU CAN TRUST FOR PRICE fr AFTER SALES SERVICE 

ARROW 

FOR IMMEDIATE DESPATCH 
phone with your Access, Eurocard, 
Mastercharge or Visa number to 

0245 I Chelmsford) 381673 or 38T626 
Telex 995801 (re* A5) 

ALL THE 
TOP BRANDS 

AT 
UNBEATABLE 

PRICES 

YAESU SPECIALS! 
FT767GX 
NOW AVAILABLE 
WITH PLL 
MODIFICATION 
(FILTER) 
AT £1449.00 

SPECIAL PACKAGE 
DEAL BARGAIN - 
FT23R + NICAD FNB10 + 
CHARGER + CASE + 
BELT CLIP ONLY 
£249.00 

NEW MODEL FT736R 2 METRE 
BASE STATION WITH 70CMS & 23CMS 
OPTIONS SEND SAE FOR DETAILS - 

DELIVERY DECEMBER 
All discounted prices are cash & carry only - 

phone for credit/HP quote. 
CASH PRICES?? This Advert, is prepared two months before you read it. If anybody else is selling cheaper — just give ARROW a 

ring (any branch) for our LATEST price!!! 

ICOM SUPER DEALS! 

R7000 THE WORLDS FINEST SCANNER - 
£849.00 - AVAILABLE ALSO COMPLETE 

RANGE OF ACTIVE ANTENNAS & 
DISCONES. 

IC-3200 ICOM DUAL BANDERS FOR 2M & 
70CM BUILT IN DUPLEXER COMPLETE 

PACKAGE DEAL WITH MMB & DUAL BAND 
AERIAL £515.00. 

iir & 
if 

ICOM'S FAMOUS MIN H.F. TRANSCEIVER 
PACKAGE DEAL WITH BUTTERNUT HF6V 6 

BAND VERTICAL REC. RETAIL VALUE 
£1108.95 - FOR ONLY £999.00!!!! 

BARGAIN 
KENWOODS!! 

*0*2° 

NEW MINI H.F. TRANSCEIVER - 
DETAILS ON 
REQUEST SEND 
S.A.E. PLEASE 

SB 

TM221ES NEW 45 WATT 2M MOBILE "A really 
lovely radio" WILL ACCEPT NEW HANDSET 
RC10 (now in stock) £307.00 (RC10 EXTRA). 

"NEW" EASY-USE KENWOODS ■ 
TH205 £215.26 
TH215 £252.13 

With free extended range mod. 
if required -140 -150MHz 

COMPLETE RANGES STOCKED OF ALL MAJOR BRANDS 
PLEASE SEND S.A.E. 

COMET ANTENNAS 
CA-1243E Base Ant. Dual Band 70cm + 23cm £39.83 
CA-2X4FX Fibreglass Base Ant. 2M + 70cm £52.50 CA-2X4SUP Dual Band Base 2M + 70 Hi gain £69.00 CA-2X4WX Dual Band Extra High gain 2M + 70 £74.00 CA-2X4Z 2M + 70 Ultra Hi gain fibreglass Base Ant. £91.90 CA412NN Diplexer 23cm/70 £31.74 CA-ABC21 2M 5/8 Mobile Ant. £24.50 CAA-ABC22A Base Ant, 2M 2 x 5/8 Colinear £36.00 CA-ABC23 Base Ant. 2M 3 x 5/8 Colinear £59.50 CA-ABC72 Base Antenna 70cms 2x5/8 Colinear £33.00 AC-MS58 Magnetic Mount £18.20 CA-SUS22 Stainless Steel Colin. 2M 2 x 5/8 Base £52.50- 

SATELLITE TELEVISION We are one of the U.K.'s most experienced suppliers & installers. Systems from £459.00 to £3000 or more. We can deliver & install throughout UK or Continent (Other countries subject to special arrangement) SRECIAL EXPORT PRICES. MONTHLY DELIVERIESTO E.E.C. 

CA-2X4MINt Miniature Mobile Dual Bander 2+ 70 £15.89 CA-CRD58M Book Mount S/S £14.79 CA-RS2 De-Luxe Gutter Mount £10.65 Full Comet range available, send SAE for price list/Cat. 
DAIWA RANGE 
MR750E Multitorque Rotator £245.00 MR750PE ditto + preset cont. £278.00 MR300E High Speed VHF rotator £243.00 LMC Lower Mast Clamps £18.00 MR750U Motor unit £75.00 MR300U Fast motor unit £75.00 KS065 Mast Bearing £35.00 (Meters are Crossed needle type) CN410M 3.5-150MHz SWR/PWR £58.00 CN460M 140-450MHz SWR/PWR £62,00 NS448 900-1300MHz SWR/PWR £86.00 MS660PA 1.8-150MHz SWR/PEP + RMS & Averaging meter £115.00 30/300/3 kW U66VN 140-525MHZ (NS660P) £55.00 CNW727 Dual Band Aerial Tuner & SWR/PWR Meter £110.00 PS310M 30 Amp PSU Var. Volts £199.00 
PS120XM 3.15v Var. 12 Amp. PSU £99.00 CL680 Antenna Tuner £99.95 CS401 4 way Antenna Switch £59.50 CS201 2 way Antenna Switch £21.90 CS201G 2 Way Antenna "N" Switch £35.00 CS4 4 Way Ant. Sw. BNC £30.00 
BUTTERNUT (USA) 
ANTENNAS 
HF2V 80M+40M Vertical HF6V 6 Band Vertical TBR160 Top Band Coil STR2 Radial Kit 

INTEREST FREE FINANCE 
Many major items at Recommended Retail 
Price + carriage, are available on our FREE credit scheme: 

20% down Balance over 6 months 
1/3rd down Balance over 9 months 
50% down Balance over 12 months 

Competitive Finance available with 10% 
deposit/Part exchange as deposit - 
balance over up to four years. Written 

details on request. 

EXPORT?? WHY PAY FULL PRICE IN LONDON? 
Special prices AND Tax-free for foreign visitors with free delivery to your London Hotel by our Courier service. (Also Harwich/Felixstowe). Please Telephone 0245 381673 (or 0836 294230 after hours) 

£139.95 £154.65 £55.24 £45.00 

SAGANT 
SA450 2 way Antenna Switch SO-239 £21.05 
Super Rod 2 for 2M BNC £12.95 
Super Rod for FT290R £12.95 
Super Rod 7 70cms BNC £12.95 
BL40X HF Balun £19.50 

WELZ - DIAMOND 
SP225 HF + 6M + 2M PWR/SWR Meter PEP + Avg. £99.95 
SP425 2M + 70cm ditto £119.95 
SP620 HF + 6M + 2M + 70cm ditto £109.95 
SP825 HF to 1200MHZ with Auto SWR 

£169.95 
RS3050 30 Amp PS 3-15v £159.00 
CPS 10-80M vertical with radial kit £195.00 
D130N Discone 26-1.3Ghz "N" socket + lead 

£82.25 
ADONIS 
AM303G Desk Mic £53.00 
AM503G Super directional w.s.p. proc. £69.00 
FX8 Super directional mobile mic £69.00 
ALINCO 
ELH230D(II) 2M Linear 3 in 30 outw. pre-amp 

£89.95 
ELH260D 1-5w in up to 60W out with 
pre-amp £109.00 
KENPRO 
KR250 VHF Rotator £78.00 
KR400 Meter cont. +/-180 deg. £139.00 
KR400RC Round Meter 360 deg. £169.00 
KR500 Elevation rotator £149.95. 
KR600RC360deg. HD rot. £219-00 KP100 Electronic Keyer £109.00 

ROTATOR SPECIAL 
OFFER KENPRO 
BARGAIN 

KR500 Elevation £136.00 KR5400 Combined Elv & Azimuth£249.00 KR5600 Azimuth £332.00 

CUT PRICE TONNAS 
Complete range is over 125 antennas & 
accessories. Price list + new Catalogue 
(Send SAE please) 
2 Metre Beams 
"N" sockets 
9 El. Yagi £29.75 
9 El. Crossed £54.25 
17 El. Yagi £58.00 
70cms Beams 
"N" Sockets 
9 El. Yagi £27.00 
19 E1. Yagi £32.00 
19 E1. Crossed - not "N" 
Socket £38.00 
21 El. Yagi £42.00 
21 El. (ATV) £42.50 
2M + 70cm £38.00 
Combi Yagi 
27/28 MHz 
3 El. Beam £90.00 
934 MHz Beam 
13 Element "N" £20.00 
Splitters, Couplers. Multi-stacking 
frames available to order. 

ALL MAILORDERSTO CHELMSFORD OFFICE 

Our normal despatch is one or two days (as thousands of satisfied customers will tell you). Subject to manufacturers supplies being available. CARRIAGE FREE on all orders of £300 value and over (UK Mainland only) Access and Barclaycard accepted. Save time-phone over your order with your Access or 
Barclaycard number. 

Only a few showrooms in the U.K. can offer ALL MAJOR BRANDS as FRANCH1SED DEALERS. Our main showrooms are only 10 minutes from the M25 Outer London Motorway (Take the A12 dual carriageway — just past Chelmsford) (British Rail HatfieldPeverel 3mins.) Free car parking. Monday to Saturdays — 5pm. Closed all day Thursday. 

SCOTTISH CUSTOMERS PLEASE NOTE OUR 
GLASGOW BRANCH IS MOVING -YOU WILL BE 

A D VISED NEW A DDRESS ASSOONAS 
POSSIBLE, MEANWHILE CONTACT 

CHELMSFORD OFFICE. 

North West Agent — Jim Cook (Wigan) 0942 214969 
Leicester Agent Alan Faint (Market Harborough) 0858 62827 
North Wales Agent John Lewis (Anglesey) 0248 714657 
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Enterprise 

m%adio 

K^p PLICA TIONS 

iL TD. 

The BP20 is a high quality 
■ professional audio filter with an 

amatuer price tag. Operation is a 
I piece of cake so why not cut the QRM 
f and get yourself a piece of the action! 

No other state-of-the-art filter comes 
close to the outstanding 

performance of the BP20. Twenty 
orders of filtering gives an incredible 
80dB of stopband attenuation that 

really cleans up the signal while the 
extremely flat passband & freedom 
ringing is a sheer delight for CW & 
RTTY. Unlike others, a night school 

course is not required to operate the BP20. 
. Just select the mode & trim the bandwidth. Whats 
. more, it connects in seconds to any equipment with 
/ the lead provided. Hearing though is believing as we 

. found when using with a professional receiver costing 
' several thousands of pounds. The results were fantastic 

so think what the BP20 could do for you. The BP20 uses 
very little current & will work on any dc supply from 12to 
26 volts. Only one other product can give as much 
enjoyment & that of course is our Microreader, a self 
contained CW/RTTY decode & display system forthe HP 

bands. 
Prices BP20 £94.50 Microreader std £119.95 

Microreader inc. tutor £134.95 
All prices include V4 T/P&P all units with full 12 month guarantee. 

CA- >jj\ Methyi?' 
Spirt ^0 

80 

To order or for more information contact 
Bill Green G8 HLZ ^,,1 mm 

E.R.A. Ltd., 
_ Unit 26, Clarendon Court, Winwick Quay, *-4—■ 
^Varrington WA2 8QP Tel:(0925) 573118 

Ulul^i-Mode Audio 

Filters 

FL2 or FL3 improve even the best of 
communication receivers by allowing 
optimum removal of noise from 
the signal you want to copy, 
whether SSB, CW, or RTTY. 
Extremely versatile yet easy to 
use and install 
Price: FL2 £89.70 FL3 £129.37 
Inc. VAT Cas FL2 plus auto notch). 

To order simply dial 

0532 744822 
or write with cheque or postal 
orderto 

mi 

fUUT 

PHONES 

Jept HRT Datong Electronics Ltd., Clayton Wood Close. West Park, Leeds LS166QE 

gg as Access/Barclaycard welcome - Fast delivery service _0_ -,--009 
Catalogue and oata sheets on any product available free on request. Ptal 
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(GRP. CP) 

CAP CO ELECTRONICS LTD 
63 Hallcroft, Birch Green 

Skelmersdale, Lanes 
WNS 6QB 

Tel:0695 27948 

Stay Tuned Forever with a CAP.Co ATU- 
Once Bought - Never Replaced 

asiaawaMini^ 

iil¥^ 

ANTENNA TUNING UNITS, 
SPC-300D IKwp.e.p  £225.00 
SPC-3000D 3Kw p.e.p   £325.00 
NEW PRODUCT - VHP A.T.U. 
SPC-100 IKw p.e.p £59.95 + £2 p&p 

CAPACITQRS 
CAP-25S S.GANG 250 pfd £15.50 
CAP-25T T.GANG 250 pfd £18.95 
CAP-10S S.GANG 500 pfd £21.95 
CAP-25D DIFF 500 pfd  £18.95 

8Kv 2.5mm plate spacing + 2.00 p&p CAP-31S S.GANG 250 pfd  ...  £17.95 
CAP-31T T.GANG 250 pfd £22.95c 
CAP-12S S.GANG 1200 pfd £25.95 

12kv 4.5mm plate spacing + 2.50 p&p 
ROLLER COASTER + 2.00 p&p  £22.95 
28 micro henries 
BALUNS 4:1, 1:1 + 2 00 p&p £16.50 Fully encapsulated 
AERIAL KIT + 1.00 p&p £5.30 
Clip-on Spreaders 
TURNS COUNTER + 1 00 p&p £22.50 Digital 

CAP CO. are proud to announce 
THE GENUINE MAGNETIC LOOP ANTENNA 
- A RARE TECHNOLOGICAL BREAKTHROUGH 
The Magnetic Loop Aerial is totally different from any 
other aerial. It relies solely on the magnetic portion of 
the electromagnetic wave to operate. It filters out all 
unwanted noise via 180° phase shift between the 
magnetic and electrical wave, exactly what is required 
from 1 to 14MHz where the electrical noise is virtually 
unbearable. 
Depending on the model used and within the bounds of 
the frequency designated for that model the Control 
Box enables the user to operate the antenna from the 
lowest to the highest part of the frequency with no 
gaps. 
There are various models of loops - typically 2 antennas and 1 Control Box 
is required to cover the whole HF frequency range from 1 to 30 mcs. A 
reduction of £100.00 is allowed for two aerials. Prices range from £79.95 for 
the receiving Loop to £456.00. Power ratings for these versions are from 
100-200watts. 
The Commercial versions, power rating 500 and 1000 watts come com- 
plete with Automatic Controller which selects frequency required. 
PLEASE WRITE INCLUDING SAE FOR FURTHER DETAILED INFORMATION. 

Transcelvlng 
Loop 

Receiving only 
Loop - ideal 
for S.W.L. 

• It has a very high Q 
• A radiation resistance of 0.003 of an ohm, never 

more than 800 milli ohms. 
• Has a bandwidth from 3KHz to SOKHz 
• It has an SWR of 1.4 to 1 at the very least, 1.1 to 1 

on most bands 
• Will operate at virtually ground level 
• The loop has a vertically polarised radiation pattern 

containing both very high and very low angle 
radiation (ideal as a DX antenna) 

• Does not require an Antenna Tuning Unit 
• Depending on the model used, it only occupies 

from 80cm to 4mt of space 
• It is ultra compact, light and waterproof ""Great0""611 

• Planning permission is not necessary Britain 

Our equipment is guaranteed, unique and as such protected by registered designs and 
copyright. Our policy is one of continual research and improvement therefore current specifications are subject to change without notice. 
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Are you receiving it? 

jSSSrM® 
9TtB.»coii« 

_THtFACTS 
ub^youheeo 

EACH MONTH WITH 

Easy to understand 

♦ 
Full programme details 

♦ 
In-depth reviews 

Interesting features 

Questions answered 
♦ 

and more*^ 
Each month this magazine contains all you need to know 
about Satellite TV-the latest news, hardware and 
programme reviews, answers to often-asked readers' 
questions, interesting features and a comprehensive 
programme listing for the next month's viewing. 

VOU CAN'T AFFORD TO MISS IT! 

OUT NOW AT YOUR LOCAL NEWSAGENT 
Argus Specialist Publications Ltd., No 1 Golden Square, London W1R 3AB 
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K W TEN — TEC 

ARGOSY n 

A TOP OF THE RANGE WINNER 
A 100 watt, 6 - Band SSB/CW Transceiver 

that comb'nes excellent performance, Reliability 
Simplicity of operation, and low cost. 

HOME STATION ^MOBILE - PORTABLE 

* Full Break-in (QSK) * Automatic Sideband Selection 
* Full Band coverage - 3,5,7,10.1,14,21,28.0 MHz 
* Seperate PSU. (if required) * Linear Crystal Mixer VFO 
* Sidetone, adjustable tor volume and pitch 
* 100 watts input, QRP switch. Receiver sensitivity 0.3 uV, typical. 
* Offset Receiver Tuning and 'Notch' * Operates on 12VDC. 
* Improved Dynamic Range 
K W TRAPS, K W TRAP DIPOLES, BALUNS, ANTENNA SWITCH, 

PRECISION MORSE KEYS 
LATEST NEWS FROM K W 

FRITZEL BALUNS, H.F. BEAMS & VERTICALS NOW IN STOCK. 
(EXCELLENT GERMAN ENGINEERING) 

A NEW TRANSCEIVER — IN ADDITION TO THE CORSAIR II, & 
CENTURY 22, THE "PARAGON" IS EXPECTED SHORTLY, THIS IS A200 
WATT INPUT TRANSCEIVER WITH GENERAL COVERAGE RX 
CW/SSB/FSK/AM/FM (OPTIONAL) AND MANY ADDITIONAL 

FEATURES. 
Write or 'phone for Price List and/or brochures— 

K W TEN-TEC LTD 
Vanguard Works, Jenkins Dale, Chatham, Kent ME4 5RT. 

Tel: (Medway) 0634-815173; Telex: 965834 

GAREX ELECTRO WIGS 
WEATHER SATELLITE SYSTEM 

This is the genuine MICROWAVE METEOSAT system, 24 hour geostationary 
{prediction charts not required). 
Not to be confused with cheaper, computer add-on devices that normally utilise 
the VHF Satellites which are only usable for a few minutes at a time. 
Our complete plug in and go package requires no computer, no software, and can 
be up and running, including dish alignment within 10 minutes. 
Nothing more to buy: Dish, Microwave Receiver, Frame Store, 12" B/W Monitor 
AND ALL PLUGS & CABLES £995.95 
Expandable to include VHF Satellites and colour. Designed by Timestep 
Electronics, now supplied by Garex. 
MAIN DISTRIBUTORS FOR REVCO ELECTRONICS LTD. 
Ask for details of the latest REVCO "Whippet" & "Kwikfit" antennas and 
solderless co-axial connectors. 

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

(313 GAREX ELECTRONICS H 
HARROW HOUSE, AKEMAN STREET. TRINT HP23 6AA. 

TEL: TRING (044282) 8580 & CHEDDINGTON (0296) 668684 
Callers by appointment only. 

G6XBH 
G1RAS 
G8UUS 

R.A.S. (NOTTINGHAM) 

Radio Amateur Supplies 
Tel: 0602 280267 YAESU 

V 

DRAE products 
BNOS Lin ears and 
PSUs" 

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

AGENTS FOR: ACCESSORIES: 
F.D.K. Well Bange 
SZDEN Microwave Modules 
ICOM fouls Mies 
YAESO Mulek Pro-Amps ST.mm Barenco Mast Supports 
EENPRO Agents for VODAPHONE & CELLNET 

AFRImLS: Tonna, Ha/bar, Jaybeam, New Diamond Range of Mobile Whips 
Bring in your secondhand equiprr ent for sale 

JUST GIVE US A RING 
Wonday: CLOSED Tuesday-Saturday 10am to 5pm 

3 " jndor "rein. Wollaton Par";. Nottingham NGSTDU 
Off ling Rd, between A52 (Derby Road) & £ •" 3.ijlk ton Rood) 

TX-3 RTTY/CW/ASCII TRANSCEIVE 

The high performance, low cost system 
Split-screen, type-ahead operation, receive screen 
unwrap, 24 large memories, clock, review store, 
callsign capture, RTTY auto CR/LF, CW software 
filtering and much more. Needs interface or 
T.U.BBC-B/Master and CBM64 tape £20, disc £22. 
Spectrum tape £35 inc. adapter board. 
For VIC20 we have our RTTY/CW transceive 
program. Tape £20. 

RX-4 RTTY/CW/SSTV/AMTOR 
RECEIVE 

This is still a best-selling program and it's easy to see 
why. Superb performance on 4 modes, switch 
modes at a keypress to catch all the action. Text and 
picture store with dump to screen, printer or 
tape/disc. An essential piece of software for trawling 
the bands. Needs interface. BBC-B/Master, CBM64 
tape £25. disc £27. VIC20 tape £25. SPECTRUM tape 
£40 inc. adaptor board. The SPECTRUM software- 
only version (input to EAR socket) is still available 
£25. 

TIF1 INTERFACE Perfect for TX3 and RX4, it has 2- 
stage RTTY and CW filters and computer noise 
reduction for excellent reception. Transmit outputs 
for MIC, PTT and KEY. Kit £15 (assembled RGB + 
Cables, Connectors) or ready-made £25, boxed with 
all connections. Extra MIC leads for extra rigs £3 
each. State rig(s). 

WORLD AND UK/EUROPE MAP LOCATOR Maps, 
great circles, distances, bearings, contest scores. 
Lat/Long, locators, NCR, hundreds of placenames. 
BBC-B/Master, ELECTRON ONLY. Tape £10. 

LOCATOR Distances, bearings, contest scores. 
Lat/Long, locators. SPECTRUM, CBM64, VIC20 
tape £7. 

And for the BBC-B/Master, SPECTRUM. 
ELECTRON, CBM64, VIC20. 

MORSE TUTOR 1-40 wpm. Learn by ear, practise 
using random letters, figures, punctuation, words. 
40 plain language texts supplied or type your own. 
With learning guide, tape £6. 

LOGBOOK Date, band, mode, call and remarks. 
Instant callsearch. log printout. Tape £8. 

RAE MATHS Unlimited practice and testing for the 
exam calculations. Tape £9. 

All BBC and CBM64 programs are available on DISC 
at £2 extra. 

Prices include VAT and P&P, 1st Class inland, 
airmail overseas, normally by return. Eire, C.I, BFPO 
deduct 13%. 

technical software (HRT) 

Fron, Upper Llandwrog, Caernarfon LL54 7RF. 
Tel: 0286 881886 

O  B5 
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PROFESSIONALS AND DISCERNING 
RADIO AMATEURS ALWAYS CHOOSE 

THE TOWER 
PEOPLE 

COMPACT LATTICE TOWERS—SLIMLINE TUBULAR MASTS 
Telescopic—Tiltover, Fixed—Mobile from 3M to 60M. 

Over 50 Models, suitable for a wide range 
of civil and military applications such as: 

• Radio Communications 
• Amateur Radio 
• CCTV and Surveillance 
• Meteorological Monitoring 
• Aero & Marine Nav Aids 
• Flood Lighting etc. 

Purpose designed using 4-5m and 3m section modules 
for low retracted heights and cost effective shipping. 
Engineered to B.S.I, standards and hot dip galvanised to 
BS729 for protection. Wind loads are based on BS CPS 
CHAP V PT 2 1972 tor wind speeds up to 100mph/160kph 

RELIABILITY—QUALITY—KNOW HOW. 
SEND S.A.E. FOR FULL DETAILS. 

WE DESIGN—WE MAKE—WE SELL—DIRECT. No Middle Man 
At manufacturers prices—you get best value. 

ALSO SPACE SAVER 3ele 4 BAND AQ6-20 BEAM 
169.00 + 11.50 CARR. UK MAINLAND ONLY. 

HP TERMS AVAILABLE 

ALLWELD 

ENGINEERING 
Factory 6, 232 Selsdon Road, 

South Croydon, Surrey, CR2 6PL 
Tel: 01-680 2995 (24 hr) 01-681 6734 " 

\ 

(f SPECTRUM COMMUNICATIONS 
MANUFACTURERS OF RADIO EQUIPMENT AND KITS 

CB to 10m 
CB TO 10 FM CONVERSION BOARD — The first available and still very popular. 
Converts all mobile CB's with LC7136 or LC7137 or TC9119P PLL IC's to give 29.31- 
29.70MHz. Board type SC29. Also for rigs with MM55108 IC use board type SC29F. 
State rig type when ordering, £15. Or send your rig and we'll fit it £28 inc P&P. Base rigs 
phone for details. 

iT. 

MULTIMODE CB CONVERSIONS, send your 120 channel rig and we'll convert it to 
give 28.01-29.70MHz in sequence without gaps. Colt 1200DX Hy gain 5, Muttimode 2. 
Major M360, Tristar 747 & 777, Concorde, Cobra 148, etc, £62 inc return P&P. Jumbo & 
Excalibur 1200, £65. 80 Channel rigs Stalker 9F DX & Major M588 are modified to give 
28.41-29.70MHz in sequence without gaps, £55 inclusive. 200 channel rigs are converted to give 28.00-30.00MHz or 28.00-29.70MHz as required, super Hy gain 5. Lafayette 1800. Super Star 2000, £45.50 inclusive, Noto 2000, £52.50, Super Star 2000- 
5x40CH £70, Colt 1600, £65.50. 

2,4 and 6m EQUIPMENT 

TRANSCEIVE CONVERTERS, simple board 500mW RF output. 25mW to 50mW 10m 
drive. Linear all mode operation. Low noise receive section on all versions. Types TRC 
2-10. TRC 4-10, & TRC 6-10. PCB kit £39. PCB built £54. Boxed kit £54, Boxed built 
£83.25. 
TRANSCEIVE CONVERTERS, two board version 2.5w RF output, has generous internal bandpass and harmonic filtering. Multimode. and low noise on receive Types 
TRX 2-1 OH, TRX 4-10H. TRX 6-10H. PCB kits £44.75, PCB's built £62.25, Boxed kit £60, 
Boxed built £99.50. 

VAT & P&P INC PRICES Delivery within 14 days subject to availability. 24 hr answering. 

UNIT B6, MARABOUT INDUSTRIAL ESTATE, 22E23 
DORCHESTER, DORSET. TEL: 0305 62250 

Books for 
radio amateurs 

YAESU 
V 

ELLIOTT 

ELECTRONICS 

THE 
'HAM SHACK' 

AND 
tflAS>Ts 

+UM ov ^ 
m-1 

Ll- 

mm 

QSY OLD MAN TO 

JAYBEAM 
appointed AMATEUR DISTRIBUTOR 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 

BINDERS 
FOR YOUR VALUABLE COLLECTION 
OF HAM RADIO TODAY 

f £5.95 % 
■ inc. I 
\ P&P # 
V_^i 

MAGAZINES 
• SMART • EASY TO USE • TOP QUALITY 
To ASP Readers Services, PO Box 35, 
Woisey House, Wolsey Road, Hemel 
Hempstead, Herts HP2 4SS (0442-41221) 
Please supply Ham Radio Today Binders 
@ £5.95 inc. P&P 

Total £ (Please make cheques payable to ASP Ltd.) 

Years Required — 198 198 198 198  

Name...  
Address  
Please allow 21 days for delivery 
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SUBSCRIPTIONS 

SENSATIONS! 

AT COVER PRICE ONLY! 
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An Open Reply from 
RAYNET 

Dear HRT. I was interested to read the 
'Open Letter to RAYNET' from G1LXP 
in your November column, but have to 
admit to being surprised by both the 
tone content of his remarks 

Around seven per cent of all 
licensed amateurs in the UK are 
members of RAYNET, the Radio 
Amateurs' Emergency Network, and in 
1986 its members gave over 66,000 
man hours in voluntary service to the 
community by providing 
communication services for St John, 
Red Cross, the Police and the County 
Emergency Planning Service. During 
this time, their efforts have resulted on 
many occasions in the saving of life. 
They have given of their own time and 
expertise (and moneyl) during 
emergencies such as the winter snows 
in Scotland, where many communities 
were cut off, and during disasters such 
as the Zeebrugge Ferry tragedy. 

I would ask all radio amateurs to 
help volunteers by bearing in mind just 
a few simple do's and don'ts. Please try 
to stay clear of the frequencies 
identified in the band plan as being 
used by RAYNET, particularly at 
weekends. You might not hear any 
local activity, but your signal might well 
mask the power portable operator in 
the next county who desperatefy needs 
to contact other members of his team. 

RAYNET members of course do not 
have an exclusive right to the 
designated frequencies to the 
exclusion of everyone else, but t believe 
that they do deserve the cou rtesy of 
being left the frequency clear for the 
needs of their volunteer service and 

training. This give and take normally 
happens in a spirit of cooperation with 
most reasonable amateurs, but it is all 
too easy to get a moyed when Someone 
takes over 'your'frequency. Bear in 
mind too that some of the equipment 
being used is provided out of public 
funds and can only be crystalled on the 
recognised RAYNET frequencies 
Above all, don't criticise from the 
outside Make contact with your local 
group, and go along and meet them 
You will find that they are quite 
reasonable human beings after all! 

And finally, just a brief comment 
on the part of the tetter which refers to 
'self-opinionated neo-fascists' (who) 
'play tin-pot soldiers and futile war 
games.' Hmmm. I do wonder about Mr 
Foliet's motivation! 
Geoff Griffiths G3STG 
RSGB RAYNET Committee 
We don't think that anyone would 
doubt that sterling work is often done 
by RA YNET and its members on behalf 
of a variety of organisations. Having 
said that however, it is important that 
everyone associated with RA YNET 
should bear in mind that they are. in 
effect, ambassadors for the 
organisation as a whole and should act 
accordingly. 

As you rightly say in your letter, 
RA YNET members do not have 
exclusive rights to any frequency - they 
are able to operate only because of the 
courtesy shown to them by other 
operators. The tragedy is that when 
incidents such as those mentioned by 
James Follet occur, they undermine 
both the good name of RA YNET and the 
goodwill which ensures its continuing 
existence. 

Raynet — a reply 
Dear HRT, It is unfortunate that your 
correspondent James Follett has had 
two very bad experiences of the Raynet 
organisation. 

When realising that Raynet exists 
to help the local council to set up 
communications under emergency 
conditions, such as major floods, 
factory explosions and the similar, 
there are few amateurs who would not 
spring into action if help was 
requested, Raynet or not. In order to 
coordinate such an activity, it is 
necessary to form teams of those who 
are prepared to learn the techniques 
and procedures required to handle the 
radio traffic throughout. This requires 

team leaders, and unfortunately, as in 
all walks of life, there are those who 
take these responsibilities over 
seriously. When they do so, they seem 
to take an authority which is not called 
for. It is perhaps challenging to realise 
that the only authority that a member of 
Raynet has is that of a radio operator — 
and no more. 

The frequencies which are 
allocated to Raynet should not be seen 
to be closed to all but Raynet. On the 
contrary, it is important that no interest 
group, regardless of enthusiasm, 
should consider any frequency to be 
their own preserve. However, if there is 
an emergency or an organised 
exercise, a specific frequency needs to 

be used, so that others may congregate 
there. No one in his right mind would 
broadcast over beacons or satellite 
downlinks — at least not knowingly! 
Certainly in South-West Herts, we (and 
I am no more than an ordinary prole) 
attend to the normal courtesies before 
opening up on any frequency. 

There are problems engendured by 
some members of Raynet which have 
caused discomfort to those who are not 
part of the team. To judge all by their 
activities is akin to condeming all 
football supporters by the actions of a 
few hooligans. 
Keith Hamlyn, G4WQB 

Editorial hypocrisy? 
Dear HRT, In your November Editorial 
you criticised amateur radio equipment 
manufacturers for their high priced 
equipment accusing them of slowly 
strangling the hobby by presenting 
unacceptable financial barriers to 
prospective newcomers. Surely this is 
half truth and a hyprocritical stance for 
a magazine that now devotes a large 
proportion of its content to reviewing 
the very equipment you're blaming for 
the demise of the hobby! 

I'm sure that many newcomers to 
the hobby look towards magazines 
such as HRT for direction and to 
develop their knowledge and skills in 
such a diverse and fascinating subject 
such as radio. It's hardly then 
surprising that many are misled into 
believing that in amateur radio 
proficiency and fulfilment are qualities 
that are directly proportioned to the 
capital outlay on commercially 
manufactured equipment. 

By contrast how refreshing it is to 
note that in various club publications, 
such as SPRAT, inventiveness and 
ingenuity are still very much alive as 
indeed they were in the earlier issues 
of HRT (remember the Omega, DSB2, 
Minisynth, etc, etc). 

What a pity that HRT can't blow its 
content back towards the 
constructional and experimental aspect 
of the hobby which after all was the 
original purpose of the amateur 
licence. 
Ron Taylor, G4GX0 (ex G8GJJ, 
DA2TM) 

When that editorial was written, we 
wondered how long it would be before 
somebody made exactly these points. 
Well, we look at all the gear we can, 
and we're always very keen to review 
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cheap gear, when we can find it! We 
still do publish as many good 
constructional articles as we can (if you 
saw the amount of work that goes in to 
editing them, you'd be surprised!). 
We're always interested in looking at 
prospective projects, so if you or your 
dub have anything you think we might 
be interested in, don't be shy, get in 
touch with us - and remember that 
unlike dub publications, we can pay 
you for your trouble. 

CW and class B 
Dear HRT, I feel compelled to attempt 
an answer to Mr M Allen's (G4XMH) 
question of 'what is happening in 
British amateur radio/1' printed in the 
recent October issue of HRT. 

Firstly to answer his point 
concerning 50MHz; I was under the 
impression that it was opened to class 
B licensees due to initial lack of activity 
and interest by class A operators. I 
would suggest that any DX contacts 
made by Class B operators on the 
50MHz band would in fact give a taste 
of the real DX menu available on the HF 
bands and subsequently encourage the 
class B operator practising CW to take 
the test, not give him an easy option as 
M Allen suggests. 

Secondly, Mr M Allen appears to 
question the use of CW by class B 
licences on any band. I feel this point is 
a case of 'sour grapes,' as with his 
1984 callsign he missed the 
opportunity of being able to practice 
and use CW 'live on the air' as a class B 
licensee. 

Mr M Allen surely fails to see the 
advantages of practising and using CW 
'live on the air,' such advantages as 
confidence building and expenses of 
practices and procedures surrounding 
a good CW QSO with fellow class B 
operators and the many friendly and 
helpful class As. Would Mr Allen 
suggest learning to drive a car by 
playing on slot machines and computer 
race games? 

Mr M Allen then goes on to 
suggest that the standard of some 
examiners carrying out the RSGB 

morse tests leaves much to be desired, 
I find this a slur on those tested and 
subsequently licensed under the 
present RSGB system. No matter how 
we learn CW, Mr Allen we all have to 
reach the same standards in order to 
pass the test. 

To conclude, it is people like 
M Allen who are encouraging an 'us 
the them' attitude and quite frankly 
ruining the hobby. I suggest Mr Allen 
could 'cross the pond' on his ego alone, 
never mind the DX bands. 
John Livesley, G1ARI 

11 metre magic? 
Dear HRT, My first ever radio contact 
was by CB (as many other hams I'm 
sure!). After a few months 1 realised the 
'wallyism' and decided to buy a 
shortwave receiver. As I tuned around 
the bands I came across 11 metres 
SSB. After listening for some time I 
realised that this was nothing like legal 
CB FM. 

On the band I heard nets, very 
decent QSOs and remarkable DX, so off 
I went to the shops. After asking about, 
I found these radios were illegal. I 
wrote to the RSGB to see if it was able 
to obtain a licence for this band and I 
was told this was impossible. 

So I still have to listen to this very 
good band — far better than some of 
the ham bands! Please could someone 
tell me why these radios are illegal and 
have a listen to 11 metre USB — you 
will find it interesting! 
Neil Flaulker, G??? (exam in 
December) 

AH property is theft, especially 
frequency allocations - you're always 
depriving someone else. But the 
bandspace has to be allocated to 
someone to prevent chaos, though they 
may not make that much use of it. 
Illegal CB on 11 metres exists by 
treading on other people's toes, 
whatever its other merits. 

5A in '49 
Dear HRT, Stan Crabtree's article 
'Operating in 5A Land' in the October 
issue evoked memories of an era 
slightly earlier than that described. 

In 1949 I was serving in the Army 
at Barce in Cyrenaica and was 
operating with a colleague (Len Early) 
under the call sign MD1 A. There were 
few amateurs in Libya at that time, I 
recall MD1 B and MD1 C in Benghazi or 
El Adem and MT2E in Tripoli. 

The main event that comes to mind 
during that time was the receipt of a 
letter from the licensing authority (then 
based in Egypt) stating that the country 
prefix had been changed and we were 
henceforth to operate under the call 
sign M01 A. So we printed new QSL 
cards and carried on only to receive 
another letter a month or so later 
stating that it had all been a mistake 
and we should revert to our original call 
MD1 A. 

So, scattered around the world 
amongst the older ham fraternity are a 
number of QSL cards bearing the call 
M01 A, a call sign which owed its 
existence only to an administrative 
blunder! 
Victor Brown, Cirencester 

£10 FOR THE LETTER OF THE MONTH 
You've got a gripe about the bandpians, or you'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. 

Send your epistles to: Letters Column, Ham Radio Today, ASP 
Ltd, 1 Golden Square, London W1 R SAB. 
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Winter schedules are upon us on the broadcast bands - 

so it's time to settle down and get DXing. There's plenty 

there if you know where to look! 

One of the reasons for taking up 
short wave broadcast listening, as 
opposed to listening to amateurs, is 
to find out a lot more about distant 
countries. With this in mind, the 
SWL is often disappointed, as he or 
she is bombarded with propaganda 
broadcasts and not learning a lot 
about the big wide world except 
which countries have the most 
money to spend on high power 
transmitters. 

Most of these propaganda 
broadcasters emanate from Europe, 
and eastern Europe in particular, so 
in thisZ./ste/7/>7(7 On we take a look at 
those broadcasters outside Europe 
which have programmes in English 
and which can be heard with some 
degree of reliability here in Britain. 
Most DXers will also get more of a 
thrill listening to stations from the 
other side of the world, rather than 
one from across the backyard in 
Europe, but it is a happy coincidence 
that many of these have far more 
interesting programmes as well. 

At the time of writing (mid- 
October) broadcast stations are 
about to change to their winter 
frequencies, so the frequency list- 
ings will be accurate, in most cases, 
for several months. As always, it is 
not a fully exhaustive list. There are 
some countries, such as Uganda, 
that have a defunct overseas 
broadcasting service, but which can 
nevertheless still be heard in 
English on short wave fairly 
regularly, since they utilise the 
tropical bands for their home 

services, and there are other 
countries (eg Malaysia) that have 
external services which are only 
rarely heard in Europe. 

Afghanistan 
Whatever you may think of the 

Soviet occupation of this country, it 
has certainly made the programmes 
of Radio Afghanistan, Kabul easier 

to hear, as transmitters in the USSR 
— now relay those within the 
country itself. Lots of news about 
how the 'bandits' are being 
defeated, and the advantages of 
socialism for the populace. 

Australia 
Radio Australia, based in 

Melbourne, is one of the favourite 
stations of most SWLs. A friendly 
live presentation style with lots of 
music and one of the best news 
services in the world, with much 
emphasis on happenings in the 
Pacific area. Radio Australia also 
broadcasts Ta//r6ac/r/a programme 
of interest to SWLs and DXers on 
Sundays at 0710, 0910 and 1710 
GMT, which always ends with an 
up-to-date propagation forecast. On 
every other day propagation reports 
are broadcast at 0825, 1625 and 
2025. 
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Bangladesh 
Radio Bangladesh has a small 

overseas service, mainly intended 
for Bengalis abroad, especially in 
Britain. Most programmes are 
therefore in Bengali, but with some 
news broadcasts in English, and a 
lot of music. 

Brazil 
Radio Nacional do Brasil (it calls 

itself that even in English) features 
a lot of Latin American samba and 
rumba music, rarely heard else- 
where (except on the tropical bands) 
as well as the usual fare of news, 
economic talks and so on. 

evening programme for Europe too. 
Like Radio Afghanistan, some 
broadcasts are relayed by trans- 
mitters in the USSR. A lot of recent 
history programmes, comparing life 
now with that prior to the 
revolution. 

Canada 
Another favourite with most 

SWLs, Radio Canada International 
has programmes covering every 
possible facet of life in Canada. 
News, politics, sport (lots about 
Canadian ice hockey), features 
about the Arctic and the Eskimos, 
cookery, a programme called 'DX 
Digest,' which includes loggings 
made in North America are just 
some of the topics covered. An un- 
necessarily complicated trans- 
mission schedule, with different 
transmissions at weekends, some- 
times makes it hard to keep track of, 
though. 

China 
Radio Beijing has toned down 

the political content of their 
broadcasts considerably since the 
days when all broadcasts started 
with quotations from Mao's Little 
Red Book. Now programmes con- 
centrate more on China's growing 
development and contacts with the 
rest of the world, Chinese history 
and culture, and lots of Chinese 
music. 

Cuba 
Radio Havana Cuba broadcasts 

mainly for the USA, but has an 

Ecuador 
Radio Station HCJB in Quito 

(aka 'The Voice of the Andes') is 
basically a religious broadcaster, 
but does also have news pro- 
grammes, and broadcasts features 
about life in the remote villages of 
Ecuador, illustrated with plenty of 
Andean pipe music. 

Egypt 
Radio Cairo is perhaps not the 

most lively of international broad- 
casters, though the occasional 
feature on ancient Egypt can be 
interesting for budding amateur 
Egyptologists. A good objective 
news service. 

India 
All India Radio broadcasts 

mainly Indian film score music — 
incredibly popular in India itself and 
with ex-patriates alike. Their news 
service is good, up to date and 
covers events in all of South Asia — 
especially Sri Lanka — as well as 
India itself. 

Iran 
The Voice of the Islamic 

Republic of Iran devotes most of its 
daily hour-long programme in 
English to predictable matters: 
vitriolic attacks on Iraq and Saddam 
Hussein in particular, and the USA 
doesn't escape unscathed either. 
You can also hear extracts from the 
Koran and their translation in 
English. 

Israel 
Kol-Yisrael, or The Voice of 

Israel, devotes a lot of air time to 
news of the Middle East situation, 
as may be expected, with plenty of 
interviews with politicians. Their 

programmes are not as 'dry' as this 
may suggest though, their style of 
presentation is lively and feature 
programmes following the news 
can be on almost any subject. Some 
are even lightly humourous. 

Japan 
Radio Japan, the Overseas 

Broadcasting Service of NHK, is 
notoriously difficult to hear in 
Europe, except when relayed by 
their station in Gabon, West Africa. 
Japan's tremendous industrial 
development features largely in 
their programmes, but the more 
traditional Japanese culture is not 
forgotten either. Radio Japan also 
has some of the best and most 
colourful QSL cards in the world. 

North Korea 
Radio Pyongyang today sounds 

rather like Radio Peking at the 
height of the cultural revolution. 
Most of its output is dedicated to the 
glorification of The Great Leader, 
Comrade Kim II Sung, but there are 
occasional interesting features on, 
for example, the Korean traditional 
fishing industry. 

South Korea 
Radio Korea, in Seoul, will be a 

good station to listen tofor'from the 
horse's mouth' reports from the 
Olympic Games later this year. Until 
then, programmes are mainly about 
industry, technology and high 
finance. 

Kuwait 
Radio Kuwait is slightly 

]> 

HAM RADIO TODAY JANUARY 1988 please mention HRT when replying to advertisements. 17 



different from most of the others 
listed here inasmuch as their 
English programmes are really 
short wave relays of a transmission 
intended mainly for foreigners 
working in Kuwait. There is there- 
fore a surprisingly large amount of 
western pop music, but with a good 
news service reporting in consider- 
able detail what has been happen- 
ing in Kuwait. 

Nigeria 
The Voice of Nigeria is some- 

times difficult to hear for weeks or 
months at a time due to transmitter 
problems, but when it is working 
properly, reception is often excel- 
lent. Apart from news, commen- 
taries and reviews of Nigerian 
newspapers, much of the Voice of 
Nigeria's output is given over to 
'highlife' and 'ju-ju' music, rarely 
heard other than on short wave. 
Well worth a listen. 

Pakistan 
Like Radio Bangladesh, Radio 

Pakistan broadcasts mainly to ex- 
patriates living in Britain. Thus 
much of their output is of Pakistani 
music and in Urdu, but with news 
bulletins, comment and an unusual 
dictation-speed news service (pre- 
sumably intended for newspaper 
editors) in English. 

Seychelles 
Often quite difficult to hear, as 

they use quite low power trans- 
mitters and do not beam specifically 
at Europe, FEBA Radio (standing for 
Far East Broadcasting Association) 
is basically a religious broadcaster. 
Most programmes are pre-recorded 
in the USA or Britain, and most of 
their output is in Asian and African 
languages; but they do have their 
own production studios both in the 
UK and in the Seychelles, and there 
is an English news bulletin at 1600- 

Radio RSA (standing for 
Republic of South Africa) broad- 

casts for several hours a day in 
English, and reception is generally 
excellent. Their 'Africa Today' pro- 
gramme covers politics, entertain- 
ment, sport, the arts etc and often 
deals with, for example, the apar- 
theid question with considerable 
frankness. Their letterbox pro- 
gramme, 'PO Box4559'soundsasif 
it is entirely unscripted and is pre- 
sented in a very light-hearted, even 
humourous nature. 

Syria 
Radio Damascus is very well 

received thanks to some new 
500kW transmitters commissioned 
a few years ago. Good news of the 
Middle East area, and plenty of 

Taiwan 
The Voice of Free China broad- 

casts not only from Taipei but also 
from the transmitters of WYFR in 
Florida and thus can now be quite 
well received, whereas in the past it 
was a most difficult station to hear. 
Lots of popular Chinese commercial 
music, quite unlike that heard on 
Radio Beijing, and news and 
comment on how The Taiwanese 
government sees the China 
question. 

Turkey 
Broadcasting from Ankara, the 

Voice of Turkey has an informal, 
friendly style of presentation. They 
feature a lot of pop and disco sounds 
as well as popular Turkish music 
(quite different from Arabic music). 
Their news and commentaries 
focus mainly on relations with 
Greece over the Aegean, and the 
Cyprus question. 

United Arab Emirates 
United Arab Emirates Radio 

from Dubai is the Radio 3 of the 
short wave broadcasters. Apart 
from the news and the weekly mail- 
bag programme, their programmes 
are almost exclusively high-brow, 
consisting of discourses from 
learned professors of theology on 

comparative religion, interpre- 
tations of the Holy Koran, ancient 
Arabic literature and so on. Having 
said this, their production is 
extremely professional, and for 
anyone with a serious interest in 
the Arab world this station is a 
must. For the average SWL — 15 
minutes is about the largest recom- 
mended single dose! 

USA 
A number of different stations 

broadcasting from the USA can be 
heard on short wave, from the inter- 
minable ball game commentaries of 
the American Forces Radio & TV 
Service (AFRTS), to the inter- 
minable Bible-thumping of WINB or 
WYFR. The Voice of America is the 
official mouthpiece of the USA, and 
thus reflects official US Govern- 
ment thinking in their news and 
commentaries. In their music pro- 
grammes, they feature a lot of good 
American jazz music. There is a 
separate service called VOA- 
Europe which caters for a younger 
audience, with Madonna replacing 
Duke Ellington. WCSN, The World 
Service of the Christian Science 
Monitor is still less than a year old, 
and has built up a good reputation 
for their impartial, unbiased inter- 
national news coverage, with their 
'moral majority' viewpoint only 
rarely being overtly obvious. One of 
the other new shortwave stations 
from the USA is WHRt, World 
Harvest Radio International. This is 
basically another religious station, 

I'M 
^ 

but prefers the soft-sell approach, 
with good gospel, R&B, and light 
music, with short devotional talks 
sandwiched between. Finally, 
WRNO (the Rock of New Orleans) 
broadcasts rock music with relays of 
ABC network news, and a 
programme called The World of 
Radio presented by veteran 
American DXer Glenn Hauser. 
WRNO claims to be the USA's only 
privately-owned, non-religious, 
commercial shortwave radio 
station. 

1610. 

, 

South Africa 

Arabic music 
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Vietnam 
The Voice of Vietnam devotes 

much of its programming to the 
situation in Kampuchea, as well as 
reporting on the development of 
their own country since re- 
unification. About ten minutes of 
Vietnamese music often rounds up 
their daily English programme. 

The following is a chronological 

listing of the above stations pro- 
grammes in English. Several 
stations also have programmes 
beamed to other parts of the world, 
but in most cases these are merely 
repeats of the same programme, or 
are not at all well received in 
Europe. Although frequencies of 
some stations may be subject to 
change, the times of the pro- 

grammes should remain the same 
until the change to local summer 
time. Usually when stations make 
frequency changes for propagation 
reasons or to avoid persistent inter- 
ference, they keep at least one 
frequency unchanged, so it should 
not prove too difficult to hear any of 
these stations, even on fairly simple 
receivers. 

The 'Listening On' guide to English Language DX broadcasts 
Time (GMT) Station Frequency (kHz) 
0300-0400 Voice of America 6040 7200 
0400-0430 Voice of America 5995 6040 7170 7200 9670 9770 
0430-0500 Voice of America 1197 3980 5995 6040 7170 7200 9670 9770 
0500-0600 Voice of America 5995 6040 7170 7200 9670 
0500-0600 Voice of America 7255 15120 
0600-0630 Voice of America 5995 6040 6060 7170 7200 7325 9635 9670 
0630-0700 Voice of America 3980 5995 6040 6060 7170 7200 7235 9635 9670 
0630-0700 Radio RSA 15125 17790 17825 
0700-0800 Radio Japan 17775 21695 (via Moyabi, Gabon relay) 
0700-1300 VOA-Europe 1197 (Monday-Saturday) 
0715-1100 Radio Pakistan 15605 17660 (service in Urdu, with English news at 0800, 1005 

and 1105) 
0700-0800 Voice of Nigeria 15120 
0700-0830 HCJB, Quito, Ecuador 6130 9845 9860 11835 
0700-1030 Radio Australia (long path) 9655 
0800-0900 Radio Korea 7550 13670 
0830-1000 Voice of Nigeria 15120 
0900-1030 Radio Afghanistan 17655 
1030-1100 United Arab Emirates Radio, Dubai 15435 17865 21605 
1100-1200 Radio RSA 21590 
1230-1300 Radio Bangladesh 12030 15525 
1300-1600 Radio RSA 15125 17825 21590 
1300-1700 VOA-Europe 1197 
1330-1400 United Arab Emirates Radio, Dubai 15435 17865 21605 
1430-1530 Radio Austria (short path) 7205 
1500-1600 Radio Japan 21700* (via Moyabi. Gabon relay) 
1500-1700 WHRI, South Bend, Indiana 21700* 
1500-1630 FEBA Radio, Seychelles 1 5325 (includes news at 1600-1 610) 
1530-2000 Radio Australia (short path) 6035 7205 
1545-1600 Radio Canada International 9555 11915 11935 15315 15325 17820 
1600-1630 Radio Pakistani 9465 11615 11625 15605 
1600-1800 WCSN, Boston, Mass. 15270 
1600-2100 WRNO, New Orleans, La. 15420 
1630-1700 United Arab Emirates Radio, Dubai 11730 15300 17865 
1700-1730 Voice of America 1197 3980 6040 9760 11760 
1700-1800 Radio Havana Cuba 15295 
1715-1800 Radio Pakistan 7100 11570 
1730-2200 Voice of America 6040 9760 11760 
1800-1830 Voice of Vietnam 15010 
1800-1850 Radio Nacional do Brasil 15265 
1800-1900 Radio Korea 15575 
1800-2100 Radio Kuwait 11665 (News at 1830-1845) 
1815-1915 Radio Bangladesh 6240 7505 
1900-1930 Voice of Vietnam 15010 
1900-1930 Radio Afghanistan 7175 9635 9665 
1900-2000 Radio Beijing, China 9850 11500 
1900-2000 HCJB, Quito, Ecuador 1527017790 
1930-2030 Voice of the Islamic Republic of Iran 3779 9022 
2000-2030 Voice of Israel 7465 9010 9435 9815 11610 11655 
2000-2030 Radio Canada International 5995 7235 11945 15325 17875 (Monday-Friday) 
2000-2040 Radio Australia (short path) 6035 7205 9620 
2000-2050 Radio Pyongyang 6576 9345 9940 9977 
2000-2200 WCSN, Boston, Mass. 11695 
2005-2105 Radio Damascus 1162512085 
2015-2145 Radio Cairo 9670 
2030-2100 Voice of Vietnam 15010 
2030-2130 Radio Korea 6480 7550 15575 
2040-2130 Radio Australia (short path) 9620 
2100-2130 Radio Canada International 5995 7130 11945 15325 
2100-2200 Radio RSA 958011900 
2100-2200 Radio Beijing, China 9850 11500 
2130-2200 HCJB, Quito, Ecuador 15270 17790 
2200-2250 Voice of Turkey 7135 9505 9560 
2200-2300 Radio Havana Cuba 9590 
2200-2300 Voice of Free China (Taiwan) 9455 9955 11900 15370 (some relayed via WYFR, Florida) 
2200-2300 Radio Canada International 9760 11945 (relay of CBC home service news programmes 'World 

at 6' & 'As It Happens') 
2230-2300 Voice of Israel 7465 9010 9435 9815 11610 11655 
2300-2400 Radio Japan 1 1 800 (via Moyabi, Gabon relay) 
*The station audible depends on propagation conditions. 
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Leicester Show 1987 
Held at what is now its traditional site, the Granby 

Halls, this year's show gave everyone here at HRT an 
opportunity to meet with some of our readers, discuss 
interests and get to know people generally. The show was 
perhaps a little quieter than last year's, but nevertheless 
packed with stands catering for virtually every aspect of 
amateur radio from mains plug to antenna — and a lot in 
between! 

Ik 
In addition to the main hall the Leicester Repeater 

Group, BARTG, Wigston ARC, RAFARS and and the talk- 
in station could all be found in a special 'Club Room' 
featuring photo displays and information covering the 
various activities. 

Meanwhile back in the main hall the eagle eyed were 
able to sneak a glance of things to come in the shape of new 
radios which had just been, or were about to be, introduced 
to the UK. The fact that three out of the five new sets carried 
the Yaesu label would tend to suggest that Leicester is being 
seen by some as the penultimate amateur radio exhibition in 
this country and the ideal venue for new product launches. 
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JST-125 
First among these was the JST-125 HF transceiver, 

seen earlier this year at the Friedrichshafen show in 
southern Germany and recently arrived in this country. We 
won't go into further details here as this particular rig is 
featured elsewhere in the magazine, the HRT heavy mob 
having wrested a unit from the grasp of the importers! 

FT-736 
The first of the Yaesu rigs is the FT736, a modular base 

station designed to work on 50, 144, 430 and 1296MHz 
offers multimode capability, memories, two VFOs, VOX 
and a built-in keyer. Cosmetically identical to the FT767 
(its HF bands brother) the new FT736 will give 25W output 
on all bands except 23cms where only 10 W will be available. 
The set will initially be on sale for around £1,500 with just 
the 2m and 70cm modules fitted — not cheap perhaps but 
also offering a built-in duplex facility for the price. 
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FT-747 
There has been much concern voiced both in HRT and 

elsewhere that the prices of modern amateur radio gear 
these days is serving to make the hobby too expensive for the 
newcomer, leading to a contraction of the hobby. It was 
interesting to see therefore, that the new FT-747 appears to 
be Yaesu's reaction to this problem. Essentially this is a 
'bare-bones' synthesised HF 100W transceiver incorporat- 
ing a general coverage receiver, twin VFOs, SSB/CW 
operation, noise blanker and attenuator all for a selling 
price in Japan of £400. This would suggest that the eventual 
UK retail price would be in the region of £600 — which puts 
it very much in the economy band of equipment prices. 

Seiji Yokoi, Yaesu's PR representative who was visiting 
the show said that there were no plans at present to produce 
more 'economy' gear but judging by past experience when 
one of the big three produces a new model, the others will 
surely follow. At the very least it would be nice to see equip- 
ment prices getting back into three figures rather than four 
for base station gear. 

L/ 
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FT-712 
The last offering from the Yaesu stable is hardly out of 

the door at the moment, in fact, the unit shown here was only 
on display for a few hours before being whisked off to Japan 
by Masanobu Hasegawa, Yaesu's engineering manager. By 
itself the idea of a 70cm 25W FM mobile transceiver may 
not set the world alight, but the really novel design feature of 
this rig is its ability to digitise and store a message recorded 
by the operator via the microphone. This may then be 
'played back' to other stations using selective calling tech- 
niques incorporated in the AQS system. 
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Tokyo HF Monobanders 
Although the Tokyo HT-180 80m version is shown in 

the photo, there are other models available for the 40,20,15 
and 10m bands. Each set is a 20W PEP SSB/CW single 
band transceiver principally designed for mobile use. All 
versions are tunable over a 500kHz range, except for the 
10m version which covers 28 through to 29MHz. 

The design is based on a 9MHz single conversion super- 
het receiver in a small 180(W) X 60(H) X 250(D)mm box, 
using four green seven segment displays for frequency 
readout. Tuning is by an optical rotary encoder giving a 
5kHz per knob revolution in slow mode and 50kHz per rev 
for fast tuning. Frequency resolution is set at 100Hz steps 
but there is an RIT facility for receiver fine tuning. With 
mobile use in mind, there is also a dial lock which doubles as 
a simple memory function — retaining the last used 
frequency even when power is disconnected from the rig. A 
CW side-tone is provided as standard and an optional noise 
blanker and CW filter can both be added if required. The 
HT-100 series of mon-banders currently retail at £299 inc 
VAT. 

Licensing limitations in the UK may cause a few 
problems with this sort of unattended operation but it will be 
interesting to see how the set fares when launched. No prices 
yet on this box of tricks, even the one in the photograph is a 
pre-production model, but we couldn't resist whetting your 
appetite! 
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Oldham Amateur 
Radio Rally 
Oldham ARC will be 

holding its third annual rally 
at the Queen Elizabeth Hall 
Civic Centre on 24th of 
January. Doors open at 
11am (10.30 for disabled 
visitors) and the admission 
will be 50p. Hot and cold 
snacks will be available, 

including licensed (Class A 
or B! - Ed) bars, and a new 
idea in the shape of a rig 
minding service to ensure a 
miserable day for rig thieves. 
Ample car parking will be 
available and morse tests 
can be booked (via the 
RSGB) for this venue. 
Further details can be 
obtained from Cath G4ZEP 
on 061 624 7354. 

USA gives Region 
12 Examiners 
the chop 
There have always been 

plenty of jokes about 'how 
much did your ham licence 
cost you?' but the FCC in the 
United States has recently 
decided that, due to what it 
calls 'widespread irregu- 
larities' occurring in the 

volunteer examiner system 
in Puerto Rico, the FCC will 
no longer accept the services 
of any currently accredited 
volunteer examiner in that 
area. 

Although the results of 
exams already processed will 
be unaffected, the volunteer 
examiners may be reinstated 
following a review of past 
exam records. 

New Look CAT 
From Cirkit 
The Winter 1987/88 

Cirkit catalogue has just 
been released, featuring not 
only a completely re-styled 
design and discount 
vouchers but also a com- 
petition with a 600MHz fre- 
quency counter as first prize. 
Costing £1.20 the catalogue 
is divided up into clearly 
marked sections which 
feature a wide variety of test 
gear, components, kits and 
accessories of interest to the 
radio amateur. Copies of the 
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catalogue can be obtained 
from Cirkit, Park Lane, 
Broxbourne, Herts EN 10 
7NQ. 

Stamp Collection 
Wanted 

In fact your stamps to be 
precise. John Allsop 
G4YDM is collecting stamps 
be they new or old, with or 
without envelopes so as to 
help buy an amateur trans- 
ceiver for a disabled ham. So 
if you're one of those people 

who hang on to old law suits, 
final demands and poison 
pen letters, why not put them 
to good use by sending them 
on to John — in a stamped 
addressed envelope of 
course! Send them to: Mr J 
Allsop, 30 Manor Park, Con- 
cord Village, District 11, 
Washington, Tyne & Wear 
NEB 2BT. 

KwikKaik from Knorway 
Methodia Design of Norway have just released KwikKaik, 
the latest software in their Technical Series. 

This very comprehensive program is designed to take 
the hard work out of radio calculations. You just enter 
the circuit valves you already have and it instantly provides 
the component value that you need. The current value of 
all components is held in the program so that you don't 
have to keep entering them every time when performing 
a series of related calculations. 

The program is menu-driven, very easy to use and 
contains useful explanations and hits for its operation. 

There are versions for Spectrum, CBM64 and BBC- 
B/Master computers at £12 on tape or £14 on CBM or BBC 
disc or Spectrum microdrive cartridge. BBC disc users 
should state if they want 40 or 80 tracks. Available from 
Technical Software, Fron, Upper Llandwrog Caernarfon, 
LL54 7RF. Tel: (0286) 881886. 
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Virtually all modem Amateur rigs use 
frequency synthesis to determine 
their operating frequency. This is 
more or less taken for granted these 
days, but a few years ago it was 

VFO, but in discrete, equal steps, the 
step size being equal to the reference 
frequency. 

To illustrate this, consider what 
happens if we wish to generate a 

Frequency synthesisers are one of the most 

important building blocks in modern radio gear. 

Richard Davis, G3TDL, gives us an insight into the 

basic types. 

something very new to Amateur 
technology. What exactly is fre- 
quency synthesis, and what advant- 
ages and disadvantages does it have 
compared to other techniques? This 
article aims to reveal all! 

What is Frequency 
Synthesis? 

Fig.i shows a block diagram of 
a simple frequency synthesiser. The 
function of the circuit is to phase 
lock a voltage controlled oscillator 
(VCO), which produces the output 
signal, to a crystal reference, so that 
the output signal has the same order 
of stability as a crystal oscillator. To 
achieve this, the VCO output is divi- 
ded down in frequency and com- 
pared to a reference signal obtained 
by dividing down the crystal 
frequency. 

If the frequencies of these two 
signals are not the same, an error 
voltage is produced which is applied 
to the VCO control line in order to 
alter the VCO frequency to the 
correct value. By altering the ratio by 
which the VCO signal is divided, the 
output frequency can be set to 
various different values, and thus the 
output signal can be tuned across a 
band of frequencies. However, it 
does not tune continuously like a 

signal on S20 (145.500IVIHz). Since 
this is an FM channel, we will prob- 
ably want a step size of 25kHz (ie. 
one channel), and we thus want a 
25kHz reference. A convenient way 
to produce this is to use a 12.8MHz 
crystal and divide it by 512, which is 
28. The reason we use a high fre- 
quency crystal and divide is that it 
is easier to make crystals in the 
1-20IVIHz region than at very low 
frequencies. 

Now we want our VCO on 
145.500MHz, so we need to divide 
this down to 25kHz in our program- 
mable divider; the required division 
ratio is 5820. Thus we enter 5820 
on the control line of the program- 
mable divider, and out pops a signal 
at 145.500, the accuracy of which 
is determined purely by that of the 
crystal. 

How to QSY 
What happens if we now reduce 

the programmable divider's division 
ratio by 1, ie. to 5819? If we 
divide 145.500 by 5819 we get 
25.0043kHz. As this is no longer 
exactly 25kHz, the phase detector 
will produce a small error voltage, the 
polarity of which will be such as to 
move the VCO lower in frequency. As 
the VCO moves LF, the divided down 
VCO signal moves closer to exactly 

25kHz, reducing the value of the 
error voltage. 

When the VCO frequency 
reaches 145.475MHz, the divided 
down VCO signal arrives at exactly 
25kHz and the error voltage is thus 
zero; hence the VCO stops moving 
down in frequency and remains on 
145.475. We can see that by reduc- 
ing the number fed to the program- 
mable divider by one, we have 
moved the VCO frequency lower by 
one 25kHz step, and we can thus 
tune the band in 25kHz increments 
simply by altering the number we 
program in. 

Practical Problems 
Of course, in practice, it's not as 

simple as that! To start off with, the 
output from the phase detector, 
which is just another form of mixer, 
will not be purely a DC error voltage 
but will also contain a waveform 
whose frequency corresponds to the 
frequency difference between the 
divided down VCO signal and the 
reference. If nothing is done about 
this, the VCO will sweep rapidly 
backwards and forwards across the 
band following the instantaneous 
value of this control signal, which 
will itself follow the VCO frequency. 
What we need to do is to remove this 
AC component whilst leaving the DC 
component alone, and we can do 
this by inserting a low-pass filter in 
the control loop. 

However, the behaviour of this 
filter has a critical effect on the per- 
formance of the synthesiser. If the 
cut off frequency of the filter is made 
too low, the control voltage will only 
be able to change slowly, and thus 
when the channel is changed it will 
take the VCO a long time to move to 
the new frequency; in fact it may not 
get there at all! On the other hand, 
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Fig. 1. Block diagram of a simple synthesiser. 

if the cut off frequency is set too 
high, the VCO may overshoot the 
correct frequency, and then oscillate 
to and fro about it, only settling to 
the correct value after a long time. 

What we want ideally is that the 
control voltage should change 
rapidly at first, slowing down as it 
approaches the correct value. A 
great many erudite articles, involving 
fiendish mathematics, have been 
written on the subject of loop filter 
design, and I don't propose to go into 
detail here! Whatever else happens, 
the loop bandwidth must be less 
than the reference frequency, since 
the phase detector will always 
produce an output at this frequency. 
Thus the maximum allowable loop 
bandwidth becomes less as the step 
size is reduced. 

Oscillator sideband noise 
Another problem is that of oscil- 

lator sideband noise. Since our 
oscillator frequency is voltage con- 
trolled, any small noise voltage 
getting into the system will fre- 
quency modulate the VCO signal, 
producing noise sidebands which 
can extend a considerable distance 
on either side of the carrier. It will be 
obvious that, as the VCO tuning 
range is increased, the amount of 
noise modulation will also increase 
since the sensitivity of the VCO in 
terms of frequency change per volt 
will be increased. 

Sideband noise can cause two 
problems. On transmit, it causes 
noise to be radiated for many kilo- 

hertz on either side of the signal, 
causing interference to other local 
stations working on adjacent chan- 
nels. On receive, it causes an effect 
known as 'reciprocal mixing', 
whereby a strong signal on a channel 
near to the one on which you are 
receiving can degrade your receive 
signal to noise ratio. What happens 
can be explained as follows; — 

Suppose that you are listening to 
a weak signal on 145.250MHz, and 
the local high-power merchant 
G4QR0 is operating on 145.275. 
Your receiver is probably sufficiently 
selective for you not to hear his 
transmission as such, but your 
receiver local oscillator is producing 
noise sidebands which extend for, 
say 50kHz on either side of its 
nominal frequency. 

To receive 145.250, your oscil- 
lator will be set to 145.250-10.7 = 
134.550. However, it will be produc- 
ing sideband noise at 134.575MHz, 
and when this mixes with G4QR0's 
transmission we get 145.275- 
134.575 = 10.7MHz. In other words, 
a strong unwanted signal mixing 
with the noise sidebands of your 
oscillator has produced an output at 
IF. You won't actually hear G4QR0, 
of course — what you will hear is an 
increase in the noise level whenever 
he transmits! However, this in- 
creased noise may well blot out the 
weak signal you are trying to receive. 

If you read transceiver reviews in 
HRT and elsewhere, you will see 
reference to oscillator sideband noise 
and its effect on ultimate receiver 

selectivity. Normal free running oscil- 
lators are much better in this respect 
than VCOs. It has been found that 
the use of junction field effect tran- 
sistors in VCOs minimises the prob- 
lem, since the noise they produce is 
mostly at very low frequencies. 

In practice, the control loop will 
cancel out any noise within its band- 
width, and if the bandwidth is fairly 
wide, the noise sidebands near the 
carrier will be cancelled, leaving only 
the noise further out which is of 
lower level. However, as pointed out 
above, the loop bandwidth will need 
to be fairly narrow for other reasons, 
and in any case must be less than 
the reference frequency. 

This means, of course, that noise 
on the adjacent channel, which was 
the case we were considering above, 
will not be cancelled. Since the 
reference frequency is equal to the 
step size, it follows that the sideband 
noise will become worse as the step 
size is reduced. 

HF Problems and 
Prescalers 
There is one further practical 

problem which can influence the 
cost effectiveness of using a fre- 
quency synthesiser for any given 
application. As can be seen from 
Fig.1, the VCO output signal is divi- 
died down to a much lower fre- 
quency for comparison with the 
crystal-derived reference. At low fre- 
quencies this creates no problems, 
but the cost of suitable program- 
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Fig. 2. Diagram of the mixer type of synthesiser. 

mable divider ICs rises very rapidly 
with frequency, and by the time we 
reach 144MHz the situation is that 
suitable devices, whilst they are still 
available, are prohibitively expensive 
for use in amateur equipment. 

There are various ways of 
getting round this problem. To start 
off with, it turns out that fixed divi- 
ders which will work at VHF are 
much cheaper than programmable 
dividers, and thus we can use a fixed 
divider to divide the VCO output 
signal down to a frequency where it 
can be handled by a cheap program- 
mable divider. The fixed divider here 
is known as a prescaler. There is 
however a side effect to doing this 
which may or may not be important. 

To illustrate this, consider again 
our 144IVlHz synthesiser, and 
assume that we are using a prescaler 
to divide our VCO signal down to 
36MHz, ie. by 4, so that we can use 
a cheap CB-type programmable divi- 
der. Again we want 25kHz channel 
spacing, so we are using a 25kHz 
reference. Our required division ratio 
for an output frequency of 
145.500MHz is, as before, 5820, but 
the signal has already been divided 
by 4 by the time it reaches the out- 
put of the prescaler, so our program- 
mable divider must be set to 
5820/4 = 1455. 

Now assume that, as before, we 
want to QSY one channel LF, so we 
reduce the division ratio by 1. Our 

VCO frequency will now be .025 x 
1454 x 4 = 145.400MHz. Thus in- 
stead of moving one channel lower, 
we have moved four channels lower! 
In fact, whenever we use a prescaler 
the step size is multiplied by the pre- 
scaler's division ratio. 

To get back to 25kHz steps we 
need to reduce the reference fre- 
quency to 25/4=6.25kHz. In the 
case we are considering this pre- 
sents no problems (except that the 
sideband noise will be made some- 
what worse), but if we are using very 
small steps, as for instance on SSB, 
it could be difficult. 

Mixed Synthesis 
There is a simple way we can get 

round the problem of the cost of high 
frequency programmable dividers 
without prescaling. In order to use a 
cheap, low frequency device we 
need to reduce the output frequency 
of our VCO to one which the divider 
can handle. Instead of dividing it 
down using a prescaler, we can mix 
the VCO signal with one from a high 
frequency crystal oscillator to pro- 
duce a low frequency output; the 
block diagram for this system is 
shown in Fig. 2. 

Consider again our example of a 
synthesiser used to generate 
145.500MHz; we can use a crystal 
at 115MHz to mix the VCO fre- 
quency down to 30.5MHz where a 

cheap programmable divider can be 
used. With this type of synthesiser 
the step size remains the same as 
the reference frequency, so we can 
again use a reference of 25kHz. The 
only real disadvantage of this system 
is that the frequency stability is mar- 
ginally worse, since it is now depen- 
dent on two crystals rather than one. 
However, this is only really a problem 
for commercial users. 

A useful property of this system 
for amateur use is that, by changing 
the frequency of the heterodyning 
crystal, we can move the frequency 
of the VCO without having to alter 
the setting of the programmable divi- 
der. This is very useful, for example, 
for introducing repeater shift; we 
simply arrange to switch in a crystal 
600kHz higher in frequency when 
we go to receive, using the normal 
crystal for transmit. 

The only other way of perform- 
ing repeater shift is to alter the 
setting of the programmable divider 
between receive and transmit, which 
is fairly easy in a microprocessor 
controlled rig, but difficult in the 
simpler rigs such as the 1C2E. In fact, 
this is the type of synthesiser which, 
until very recently, was used in 
nearly all amateur VHF transceivers. 

Next month we will look at the 
problems associated with mixed 
synthesis and introduce alternative 
synthesis systems. 
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syndrome 

Kare, LA2GV, after several sleepless nights on the air — and without any 
hot water to shave with (photo courtesy LAI EE) 

A mysterious epidemic hit the world 
in late January. Its strangest feature 
was that it affected only amateur 
radio operators with a commitment 
to DXing. The period of sickness and 
time off work varied from one to 

ance of an entirely new disease — 
Peter First Islanditis — triggered by 
the presence of two amateurs on a 
remote spot in the Antarctic. 

The evolution of the sickness 
can be traced back several years to 

Martin Atherton, G3ZAY, reports how a Russian 

Tsar briefly assumed overwhelming importance in 

many ham's lives. 

ten days and was inversely related to 
the size of the sufferers' antennas 
and linear amplifiers! 

Symptoms included sleepless 
nights tuning across 40 or 80 
meters, loss of concentration on any- 
thing except a receiver dial, obses- 
sive retuning of antennas and rigs, 
and frequent verbal outbursts of a 
single phrase "Where the * * * * is he 
listening?" 

Communiques from the LA DX 
Group and the Northern California 
DX Foundation have confirmed that 
the outbreak was the first appear- 

a decision by the American Radio 
Relay League that DXCC country 
status would be given to Peter The 
First Island as soon as an operation 
took place from there. The ruling was 
based on the fact that Peter First is 
more than the required distance from 
the Antarctic mainland. The ruling 
was made in advance of an oper- 
ation taking place; despite the 
League's usual practice being to 
defer consideration until after a place 
has been activated, ah exception 
was made because of the great diffi- 
culty and expense of getting there. 

Clearly no-one would go to all the 
trouble of mounting an expedition 
unless they could be 100% certain 
it would count for DXCC. 

The DX world greeted the 
League's announcement with mixed 
feelings. Everyone wanted a new 
country to chase but they were terri- 
fied that there would just be a brief 
operation to put it on the list, 
working perhaps only a few hundred 
people, and then nothing for many 
years. Their fears were heightened 
by everything that appeared in the 
amateur press about the remoteness 
and climatic horrors of the place. 

The Island Itself 
The Peter First is an ice-covered 

wilderness of some 80 square miles, 
discovered in 1821 by the Russian 
explorer Bellinghausen and named 
(very astutely in view of the ex- 
pedition's finances) after the Tsar. Its 
highest point, Lars Christensen Peak, 
is 1220 meters above sea level. The 
only exposed rock is where the cliffs 
are too steep for ice or snow to cling. 

Approach to the island is diffi- 
cult. Even in mid-summer it is 
surrounded by up to 100 miles of 
pack ice. Visitors this century have 
been few and far between: just a 
handful of tourists from the 
Antarctic cruise ship Lindblad Ex- 
plorer, and occasional passing scien- 
tists. Norway claimed the island 
earlier this century but until this year 
had done little in the way of explor- 
ation or surveying to justify its 
potential ownership. 

The first mention of a possible 
radio operation came in the early 
'80s from the Belgian solo navigator, 
Willy de Roos, VK9XR, who was 
then in the vicinity of Adelaide Island 
off the Antarctic Peninsula. He made 
a couple of attempts to get close in 
his yacht 'Williwaw' but was foiled 
by pack ice on one occasion and by 
the failure of navigation equipment 
on another. 
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Helicopter delivery to the camp on Peter The First Island (photo courtesy LA2GV) 

The next possibility was in late 
December 1986 when Bob Winter, 
KD7P, announced that he would be 
on board a research vessel 
scheduled to sail past the island en- 
route to the US base at McMurdo 
Sound. The DX world prepared itself 
for what was expected to be less 
than a twenty-four hour operation, 
but, perhaps fortunately, the visit 
was cancelled when the ship was 
turned back by ice about 70 miles 
from the island. The pile-ups and 
panic as people scrambled to avoid 
sliding down (or even off) the DXCC 
Honour Roll would have been terrible 
to hear. 

While the KD7P excitement was 
building, the LA DX Group in Oslo 
was quietly making its own plans for 
a much grander expedition. An ice- 
strengthened vessel equipped with 
helicopters was available for charter 
in New Zealand, having taken a 
private expedition to the Antarctic 
mainland, and the Norwegian Polar 
Institute had engaged it for a 
mapping expedition to Peter First. 
Two spare places were available for 
radio amateurs providing they could 
raise the necessary total costs of 
around $50,000. 

The Northern California DX 
Foundation agreed to find the 
majority of this sum and donations 
were solicited from DX clubs and 
national societies around the world. 
In mid-December a decision was 
taken to go and a major effort was 
under way to get the two operators, 
LA1EE (3Y1EE) and LA2GV (3Y2GV), 
and their equipment to New Zealand 
in time for a mid-January departure. 

The operation was followed with 
intense interest in the UK and regular 
skeds with the boat were monitored 
as it neared the island in order to get 
an idea of the best times for propa- 
gation. The pundits reckoned that 
four of the main bands would pro- 
vide good openings: 80 metres from 
0600 to 0700, 40 metres from 0000 
to 0800, 20 metres from 0800 to 
1000 and 1600 to 2300, and 15 
metres from 1500 to 1700. They 
were actually too pessimistic as the 
expedition proved to be audible on 
20 metres almost around the clock, 
and would come through in bursts on 
15 metres from 1130 to 2330. 

The First From First 
The first day of activity was 

every bit as hectic as expected. 

Europe's first opening was on 20m 
CW and the 3Y's transmit frequency 
was clogged with the usual lids 
calling co-channel and the policemen 
sending "UP", "QSY UP", "5 UP" 
etc. The listening frequencies were 
a little hard to determine because the 
size of the pile-up made it very hard 
to adopt the usual technique of look- 
ing for the stations being worked. 
They were buried under the QRM. 

The two metre DX discussion 
channel (144.525MHz) was very 
busy throughout the country as 
people divided the task of pinning 
down the listening pattern. It was 
quickly noticed that a disproportion- 
ate number of Norwegian stations 
were being worked and within 30 
minutes a spot frequency of 14.065 
had been discovered; several Gs who 
copied this information on 2m then 
got through straight away. There 
was no intention by the 3Y ops to 
favour Norway, indeed a condition of 
the North California DX Foundation 
grant had been that no country, club, 
or interest group should receive 
special treatment; 14.065 was 
simply the expedition's talkback 
frequency for admin purposes, but 
the secret got out. 
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The story that eventually emer- 
ged for both CW & SSB was that the 
operators had two main techniques. 
They would either adopt the tradi- 
tional approach of listening between 
two specified frequencies (e.g. 
14200-14210), or would program a 
number of spot frequencies into their 
receivers (14210, 14220, 230, 240, 
etc.) and hop at random from one to 
another. With the latter technique 
they would usually continue on one 
frequency for 3 or 4 QSOs until the 
pile-up became too big and would 
then move to another. 

The difficulty in the early days 
was that in order to make the pile- 
ups manageable they would an- 
nounce the details very infrequently, 
usually when a 'policeman' was jam- 
ming the channel telling someone 
else to keep quiet. A technique 
which they developed for working 
Europe was to announce a spot 
listening frequency in a foreign 
language; Spanish, German and 
French seemed quite effective at 
keeping the pile-up to a manageable 
size. 

The spot frequency technique 
has triggered a debate in the DX 
world on whether it represents an 
improvement over traditional split 
frequency working. It certainly gives 
an advantage to the owners of digital 
synthesised rigs as they can locate 
the active channel more quickly than 
the op. with a separate VFO who has 
to tune manually all the way up the 
band. Three or four rubber stamp 
QSOs only take 60 seconds and the 
operator has to find the right spot 
after the first or second QSO if he's 
to have a chance of getting through; 
that's no more than 30 seconds to 
check 10 different frequencies! 

Sheer Stamina 

The stamina of the 3Y operators 
had to be admired as they kept 
notching up the QSOs day after day 
from their 'igloo' tent on a glacier at 
Cape Eva (the north-west tip of the 
island). The physical and electrical 
'ground' was just the glacier ice and 
this inevitably caused problems with 
any antennas which had to be fed 
against earth. It also made life un- 
pleasant for the operators as their 
tent began to sink into a puddle of 
water! Despite these hazards they 
made nearly 20,000 QSOs. 

The logistic side of the operation 
contributed enormously to its 

success. Two separate stations with 
beams and linears were established 
on the glacier even though every- 
thing had to be flown in by heli- 
copter. 

One of the most significant 
effects of the DXpedition was the 
stimulus it gave to DXing. Calls 
which had seldom been heard for 
years were back in the pile-ups. 
Strategy and tactics were again 
being discussed the length and 
breadth of the HF bands. 

Off the air the amateur spirit was 
also rekindled as phone lines buzzed 
with people telling their friends that 
the 3Y was coming through again. 
Everyone has their story to tell but 
perhaps the greatest melodrama 
was staged by one of the UK's DXCC 
Honour Roll members. Jury service 
tied him up for most of the DXpedi- 
tion period and with only 48 hours 
to go he left a message on the DX 

Einar, LA1EE, makes a local QSO (with 
a penguin? — Ed) (photo courtesy 
LA2GV) 

Voicebank asking people to phone 
him at any time of the day or night 
if they heard the 3Y working Europe. 
His voice gave clear signs of relief 
and triumph when he reported a 
QSO on the last day of the operation. 

The families should not be for- 
gotten in this story. They had to 
tolerate complete disruption to 
household routine as everything was 
focussed on getting a QSO in the 
log. Frances, the wife of G3UJE, 
penned the following poem to give 
vent to her feelings. 

I wish that I were gifted with the 
patience of a saint, 

To show encouragement, compas- 
sion, good humour and restraint. 

To deliver endless sandwiches, cakes 
and cups of tea, 

In order that HE can stay tuned to 
3Y1EE. 

He creeps in bed at half past two 
and out again at four. 

What used to be my husband's now 
a shadow through the door. 

Impatient and frustrated, very tired 
and getting hoarse. 

He'd be pleased with any contact, 
SSB or even morse. 

Then joy and jubilation, OM's air 
waves have got through. 

He's had his QSO confirmed — on 
80 metres too! 

So if any other XYLs want OMs with 
a smile, 

Make sure you help them get 
through to that wretched Peter 
Isle! 

What more can be said? See you 
in the next pile-up. 

s "St*-, 

m... 

The beautiful (but cold!) disposition of the tent (photo courtesy LA2VG) 
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generators, as well as joining in the 
fun on the local 70cm repeaters. 

The FT-73R 
The FT-73R portable is tiny, and 

that means tiny, the set itself being 
around the same size as the 
600mAh battery. The combination 

Jack sockets are provided for con- 
nection of an external speaker/mic 
with PTT facility allowing bodyworn 
or mobile use, with other functions 
being operated by the set-mounted 
controls. 

The set is supplied with the 
helical aerial, a wrist strap and a 

Can't make up your mind whether to go /M or /P on 

70cms? We take a look at the latest Yaesu rigs to 

help you decide.   

measures 150mm(H) x 62mm(W) x 
42mm(D) including the knobs, but 
excluding the PTT bar extrusion and 
weighs in at 430g. The battery pack 
supplied was the 7.2V FNB-10 
which gives 2W on transmit, other 
packs are available such as the 
200mAh 7.2V FNB-9 giving 1.5W, 
and the 600mAh 12V FNB-11 
giving 5W; dry cell cases also avail- 
able giving 1W and 1.5W outputs. 

Top Panel 
A top-panel mounted BNC 

connector mates with the supplied 
rubber helical whip, this also allow- 
ing connection of an external aerial 
when required. A side-mounted PTT 
panel is used for transmit keying, 
immediately above which is a 
smaller panel giving a 1750Hz tone 
for repeater access. Small top-panel 
mounted rotary controls are used 
for on/off/voluume and squelch, a 
slightly larger knob for controlling 
the frequency or memory channel 
and adjacent to this is a high/low 
transmit power selection button. 

manual giving user operating 
instructions but no circuit or adjust- 
ment information. A small fold-out 
operator's reference card is also 
provided for portable use. Other 
options include a range of Ni-Cad 
chargers, cases for the different 
battery sizes, a DTMF keypad 
encoder, sub-tone unit, a mobile 
hanger bracket and a technical 
service supplement. 

The FT-711 H 
The FT-711RH mobile offers 

35W transmitter power from a 
standard 13.8V supply, the set 
drawing around 8.5A in high power 
transmit mode. For mobile use, it 
has the novel facility of a reversible 
tilting fascia paneltoallowthesetto 
be mounted either below the dash, 
or above the windscreen for pro- 
fessional drivers. The fascia has the 
usual rotary on/off/volume and 
squelch controls, together with the 
keypad array and the LCD — all of 
which are backlit for night-time 

At the 1986 Leicester show, Yaesu 
first showed the FT23R portable and 
this was shortly followed by the 
FT-211RH, a high power 2m mobile 
that was virtually identical in its 
operation. The matching 70cm 
counterparts reviewed here have 
followed hot on the trail and at first 
glance look virtually identical, in 
fact the only way you can tell them 
apart is by the front label Do they 
follow on with the same perfor- 
mance as their 2m versions? HRT 
gave them a good going-over with 
the analysers and signal 

V 

m 
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Top panel detail of the FT-73. 
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operation Further buttons control 
high/low transmitter power and 
1750Hz tone for repeater access, a 
large rotary knob to the left of the 
fascia giving frequency and channel 
control. 

The manual gives wiring details 
for bringing the receive squelch 
state output to the microphone 
socket if required, allowing the set 
to be interfaced with a terminal unit 
for RTTY or Packet Radio use (there 
are several 70cm RTTY/Data FM 
repeaters in the UK). However, this 
modification disables the mic- 
mounted 1750Hz toneburst button 
so the set-mounted T Call' button 
must be used instead. The rear 
panel sports the large finned heat- 
sink for the transmitter power 
amplifier, together with a N-type 
aerial socket, DC flying leads with 
bullet connectors and a 3.5mm jack 
socket for an external speaker, this 
disabling the internal speaker when 
in use. 

The set measures 160m(W) x 
50mm(H) * 175mm(D) and weighs 
just under 1.5kg, and comes 
supplied with a fist mic with 
Up/Down and 1750Hz toneburst 
buttons, mobile mounting bracket 
and fixing hardware, DC lead and 

AMI 

BUSY/ON A lit 

Front panel of the FT-211, showing the 

spare fuses, rubber feet for base 
station use, a 3.5mm jack plug for 
connection of an extension speaker, 
an operating manual complete with 
block and circuit diagrams, and an 
operators quick reference chart. 
Optional extras include a sub-tone 
unit, an external speaker, a mobile 
boom microphone, and a headset 
with built-in microphone. 

Operating Features 
Both sets cover 430MHz to 

440MHz in selectable 25kHz or 
12.5kHz steps, controlled by the 
main rotary knob or by Up/Down 

* 

Inside top view showing the low component density. 

large well-lit LCD. 
buttons on the fascia, these buttons 
being duplicated on the FT-711RH 
fist mic. 1MHz steps may be 
selected by first pressing the 'Func- 
tion' button followed by the Up/ 
Down buttons. A standard ±1.6MHz 
repeater shift is selectable, and full 
reverse repeater operation is 
possible by a single button push. 
Ten memories are available, each 
storing frequency and offset, 
together with sub-tone frequency 
and encode/decode mode if fitted. 
Memories 1 to 6 may store any 
TX/RX split by first programming 
the receive frequency, then the 
transmit frequency whilst pressing 
the TX PTT. One-touch access to 
memory channel 0 is available by a 
single button push. 

Scanning of the entire band is 
initiated by pressing the Up or Down 
buttons for over half a second, the 
scan halting on a busy channel and 
then continuing two seconds after 
the squelch closes. Likewise, 
scanning of memory channels is 
possible, again initiated by a long 
press of the Up or Down button. 
However, in scan mode memories 
may be skipped as required by 
suitable pre-programming, yet still 
allowing their manual selection. 

Priority channel monitoring is 
another facility, where a pre-set 
frequency is briefly checked for 
activity every few seconds whilst 
monitoring another channel, the set 
locking onto the priority channel 
when occupied. A keypad lock 
facility is available by a two-button 
push to prevent accidental 
frequency shifts, but still allowing 
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Internal view of the portable rig's circuitry. 

control via the rotary knobs or the 
FT71 1 RH fist mic Up/Down 
buttons. Further protection is pro- 
vided by a small slider switch dis- 
abling the mic-mounted Up/Down 
buttons if required. 

The T Set' button is used where 
the optional sub-audible tone 
encoder/decoder has been fitted, 
allowing the operator to select from 
a standard range of 37 sub-tones for 
quiet monitoring of a busy channel. 
For the uninitiated, this transmits a 
low deviation, low frequency tone 
superimposed with the operator's 
transmission. Suitable receivers 
may be programmed to open their 
squelch only when receiving trans- 
missions with the correct sub-tone 
frequency. There are already 
several groups of UK amateurs 
using this system, together with 
current and planned use on some 
UK repeaters. 

A liquid crystal display panel is 
used to indicate the operating 
functions of the sets, this showing 
the operating frequency, memory 
channel if selected, + or - TX offset 
(displaying - and + if an odd split has 
been programmed), tone squelch 
encode and decode mode, keypad 
locked, and a bargraph indication of 
relative receive signal strength and 
transmitter power output. If you 
accidentally try to transmit out of 
band, for instance with a positive 
repeater shift at the top of the 
frequency range, the transmitter is 
disabled and 'Err' is shown on the 
LCD. The two sets have identical 

displays, apart from the mobile 
display being larger. Both also have 
a fascia mounted dual colour LED 
which glows green when the 
channel is busy and red on transmit. 

A further facility, possibly only 
of interest to users of several 
identical sets, is that of memory 
'cloning'. By connecting the 
speaker/mic leads on a pair of 
FT-73Rs, or the microphone con- 
nectors on a pair of FT-711 RHs and 
operating an internal switch, it is 
possible to download the memory 
information from one radio to the 
other. Maybe one day we'll be able 

to auto-load from off-air signals, the 
AQS facility on some Yaesu sets 
already allowing off-air auto QSY on 
demand. 

On The Air 
As with their 2m counterparts 

(reviewed \r\HRTFeb87andAug87 
issues) I found the sets extremely 
easy to use due to Yaesu's sensible 
choice of operation modes. Many 
mobile and portable sets nowadays 
are fairly complex to operate and I 
have often witnessed radio users 
almost walking into someone or 
something when tapping numbers 
into a keypad-entry portable. 

I feel the designers are to be 
commended on this point, as after 
familiarising myself with the 
controls I could easily operate the 
sets in memory mode simply by 
touch alone. The microphone 
mounted 1750Hz tone button was 
also a great asset in this respect, 
being the most sensible position for 
it in my opinion and saving the 
operator having to fumble around 
under the dash whilst driving. This 
preferred tone button position was 
first mentioned in my FT2700RH 
review in HRT Ju! 85 as the only 
other thing I would have liked, it 
appears that someone out there 
may have been listening! 

FT-711RH Mobile 
The set was placed in the 

enclosed glove compartment of my 

ftm-ER BOARD LMJT 

-m- ... c» ,5 rtTtR UNIT F2S38103 

t>m. LNIT F2838105 

- o-KX/om. 

Fig. 1. Block diagram of the FT-73 
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the mic itself being fairly directional 
and hence picking up little back- 
ground noise. On receive, 1 found 
the audio a little on the muffled side, 
mainly due to the downward facing 
speaker. When used as a base 
station with the four rubber feet 
(supplied), the speaker would only 
be a few millimetres above the table 
top, hence providing a muffled 
response. When used with an 
external speaker, excellent read- 
ability was produced. I found the 
receiver sensitivity nicely matched 
the high transmit power, in driving 
around it was surprising to hear the 
number of distant 70cm signals 
opening the receiver squelch. 

The special tilt-up/tilt down design of the FT-211, although you have to 
dismantle the case to alter the tilt 
car to see how the high power set 
would stand up to use in such a 
'worst case' position. After several 
hundred miles of driving (I normally 
travel over 300 miles each week), I 
found no problems in its operation, 
the set becoming warm but never 
hot to the touch. Normal use with 
the set placed beneath the dash- 
board should hence prove reliable 
even on the hottest of days, when 
many sets start to 'power slump' on 
transmit. The mobile mounting 
bracket is of the 'bolt the set in and 
leave it' type, so if you prefer to 
remove your set each day for 
security purposes I would recom- 
mend obtaining some large knurled 
nuts to allow this to be done without 
a screwdriver. Alternatively, the set 
should securely fit into a standard 
car radio aperture, I personally tend 
to rely on my proven car anti-theft 
system. 

Using the set both in bright 
sunlight and at night confirmed that 
the display was easily read and the 
backlit controls made operation at 
night easy. Most of my channel and 
frequency changes were made 
using the mic mounted Up/Down 
buttons as I did find the main tuning 
knob occasionally a little erratic — 
switching channel before I felt the 
indent, similar to the effect noted on 
the FT-211 RH This meant that one 
cannot always rely on 'counting the 
clicks' when QSYing whilst driving 
along, so be warned! 

Audio reports on transmit were 
good as long as I held the mic 
around 10cm from my mouth and 
spoke into it rather than across it. 

Operating in the vicinity of other 
radio users, such as when driving 
past transmitter sites showed few 
problems in blocking effects, which 
is very good. 

FT-73R 
Using the portable was a 

delight, the set fitted comfortably 
into my hand, and the small size 
certainly didn't cause a bulge in my 
jacket inside pocket. Frequency 
control of the set by use of the rotary 
knob was very handy, and one- 
handed operation of this and the 
keypad was easily possible. The two 
blanked off screw holes on the rear 
of the case can be used to attach the 
optional metal belt clip if preferred 
to the standard wrist strap. 

One thing I must mention 
though is the total omission of any 
form of backlighting for the display, 
making night-time operation of the 
set extremely difficult. Oh dear . . . 
I'd be diving in there with a wire- 
ended bulb coupled to the tone 
button myself, but then Yaesu don't 
provide any circuit information with 
the set do they ... Tut, tut. 

Having had my little moan, I'll go 
on to say that I was literally amazed 
with the sensitivity of the receiver, it 
is certainly the most sensitive 70cm 
portable I have yet come across. 
Even a 35km distant repeater in 
Cambridge was fully quieting on the 
helical whip inside my bungalow. A 
comparative test with my usual 
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Fig. 2. Block diagram of the FT-711 
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70cm portable, which I normally 
have to move around to get such a 
good signal, confirmed this. On 
transmit I found the battery life 
excellent, several hours of monitor- 
ing as well as a continuous hour or 
so of QSO was certainly possible 
before recharging and during the 
review period the nicad pack never 
went flat! 

When operating the set within 
100m of an active 70cm repeater, 
listening for distant signals showed 
a slight increase in noise when 
operating close to the stronger 
signal, but this really was a severe 
test. I found by tuning 12.5kHz off 
frequency, distant signals disap- 
peared quite nicely, showing good 
selectivity was in hand for getting 
rid of those 12.5kHz spaced signals 
from the widely publicised primary 
band users that we're not supposed 
to listen to. 

Reports received on my trans- 
mitted modulation were very 
pleasing, on receive I found the 
audio certainly wasn't the usual 
'tinny' quality one expects from 
such tiny speakers, but instead was 
very full and readable; however, I 
found the available volume was 
only just sufficient for use in noisy 
surroundings. Placing the set in an 

inside pocket in such conditions 
could mean the odd lost call if an 
earphone was not used. 

Innards 
Both sets employ a main 

motherboard with fitted daughter 
boards housing the RF and 
analogue circuits, with the digital 
control circuitry fitted to a separate 
front-panel board in each case. Chip 
components are liberally used to 
give good reliability coupled with 
compact size, the FT-73R is especi- 
ally full inside but I can't help 
thinking that the FT-711RH could 
have been made smaller, albeit at 
the expense of a more cluttered 
front panel. 

The FT-73R uses a two-piece 
zinc and aluminium die-cast alloy 
case, with rubber-sealed controls 
and a polycarbonate battery case, 
giving a good degree of protection 
against accidental drops and the 
ravages of the weather. The FT- 
711RH uses a pressed metal case 
and lids, together with a large die- 
cast rear panel and heatsink to 
which the high-power TX PA 
module is directly bolted The trans- 
mitter amplifier is completely 
screened, and thick earth straps to 

this screen are in evidence on the 
receiver front end and VCO to 
provide the good earthing that is so 
essential at UHF. 

From the accompanying block 
diagrams, it can be seen that only a 
broadly similar arrangement is 
used, even though the two sets are 
almost identical in their operation. 
Small tunable helical front-end 
bandpass stages are used in each 
receiver, three in the FT-73R and 
four in the FT-711 RH, followed by a 
mixer and monolithic dual crystal 
filtering at the first IF of 17.2MHz. 
On transmit a directly modulated 
final frequency VCO is usedandthis 
is amplified and fed to a block PA 
module in each case. Different syn- 
thesisers are used between the 
equipment, but each is driven by a 
variant of a battery-backed 
HD613901A CPU. No mention is 
made of this backup battery in the 
manual, even in the sections 
entitled In case of problems', 
maybe they somehow don't go flat! 

Laboratory Tests 
The measured receive sensi- 

tivity on both sets confirmed the 
good results obtained in practice, 
the FT-73R particularly so. Likewise 
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with the intermodulation rejection, 
especially taking the sensitivity into 
account and the adjacent channel 
rejection at ±12.5kHz was also very 
good. 

The close-in blocking rejection 
on the FT-73R was a bit poor, this 
probably being caused by syn- 
thesiser noise reciprocal mixing 
from the on-air effect already noted, 
this improved greatly further out 
where both sets were excellent. The 
maximum available audio output 
from the FT-73R (measured using 
the 7.2V nicad supplied) was a little 
disappointing, but I believe a higher 
output might drive the small 
internal speaker into distortion and I 
would recommend a headset or 
earphone for use in high ambient 
noise surroundings. 

On transmit, the FT-711RH 
gave an ample amount of RF power 
output, which would certainly be 
used to good effect infringe areas or 

for long distance simplex work on 
70cm with its higher path loss over 
2m. The FT-73R gave just under 2W 
measured with a 7.2V supply and a 
potent 7.5W at 12V. as would be 
gained when using the larger 
battery pack. The resultant ef- 
ficiency in both cases was very 
good, again confirming the long 
battery life of the FT-73R and cool 
operation of the FT-711RH. The 
harmonics were very well suppres- 
sed, but I noted spurii on the FT- 
711RH at -69dBc separated by 
around +38MHz from the carrier 
frequency. These fall just belowthe 
TV band yet just above the UHF two- 
way frequencies hence they 
shouldn't cause too many problems 
in use, and are reasonably well 
suppressed in any case. The trans- 
mit deviation of the FT-73R was a bit 
over the top, but this shouldn't 
cause too many problems with 
25kHz channel spacing. 

Conclusions 
Both sets are certainly good 

performers and coupled with the 
extremely easy-to-use operating 
system they would appeal to the 
user who would like a no-frills 
mobile or portable for everyday use. 
The high power mobile is especially 
useful for fringe area use, aided by 
the good receiver sensitivity in both 
cases. I was delighted with the 
FT-73R concept especially for local 
use, and the simple operation of the 
FT-711RH was very handy when 
mobile, but bear in mind the number 
of memory channels provided. 
Being less than the number of 
repeater channels currently in use 
this could possibly be limiting if you 
never want to miss a signal. Mind 
you, if they had more memories 
they'd be more complicated... 

My thanks go to South Midlands 
Communications for the loan of the 
review equipment. 

Laboratory Results — FT-73R & FT-711RH 
Receiver 

Sensitivity; Input level to give 1 2dB SINAD 
Freq. FT-73R FT-711 RH 

430MHz 435MHz 
440MHz 

0-139pV pd 
0.1 28pV pd 0.142mV pd 

0.141pV 
0.139pV 
0.1 57pV 

Squelch Sensitivity 
Level FT-73R FT-711R 

Threshold 0.087pV pd 
3.5dB SINAD 

0.051 pV pd 
I.BdB SINAD 

Maximum 0.211 
>20dB SINAD 

0.239 
>20dB SINAD 

Adjacent Channel Selectivity: Measured as increase in level of interfering 
signal, modulated with 400Hz at 30% system deviation, above 12dB SINAD ref. level to cause 6dB degradation in 12dB SINAD on-channel signal 

Spacing FT-73R FT-711 R 
+12.5kHz 
-12.5kHz +25kHz 
—25kHz 

52.0dB 
39.0dB 63.0dB 
62.5dB 

48.5dB 
35.5dB 
73.0dB 

72.0dB 

FT-73R FT-711RH 
Peak Deviation 6.06kHz 4.65kHz 

Toneburst Deviation 4.10kHz 4.25kHz 
Frequency Accuracy —500Hz -800Hz 

Harmonics/Spurii 
Harmonic FT-73R FT-711RH 

-73dBc -87dBc 
-94dBc >-100dBc 

4th Harmonic >-1OOdBc >-1OOdBc 
Spurii -92dBc -69dBc 

at ±12.8MHz at ±38MHz 

Image rejection: Increase in level of signal at -34.MHz to give identical 
1 2dB SINAD signal 

FT-73R FT-711R 
0.117mV pd 59.2dB 

0.1 98mV pd 63.2dB 

S-Meter Linearity 
Lit segments FT-73R FT-711 RH 

2 0.34pV pd OdB ref 0.42pV pd OdB ref 
4 0.52pV +3.7dB 0.61 pV +3.2dB 
6 0.75pV +6.9dB 0.93pV +6.9dB 
8 1.07pV +10.OdB 1 .34J.IV +1 0.1 dB 

10 1.41pV +12.4dB 1 .69M V +12.1 dB 
12 1.96pV +15.2dB 2.05pV + 1 3.8dB 
14 5.12pV +23.6dB 2.95pV + 16.9dB 

Blocking: Increase over 1 2dB SINAD level of interfering signal modulated with 400Hz 
at 1.5kHz deviation to cause 6dB degradation in 12dB SINAD on-channel signal 

Spacing FT-73R FT-711R 
+100kHz 76.OdB 87.OdB 
-100kHz 78.OdB 86.5dB 

+ 1 MHz 93.OdB 98.OdB 
-1MHz 93.OdB 95.5dB 

+10MHz 99.OdB 110.OdB 
-10MHz 100.OdB 112.OdB 

Intermodulation Rejection; Increase in level over 12dB SINAD of two interfering 
signals giving identical 12dB SINAD on-channel 3rd order intermodulation product 

Spacing FT-73R FT-711R 
25/50kHz 

50/100kHz 
66.5dB 
67.5dB 

70.5dB 
70.OdB 

Maximum Audio Output; Measured at 1kHz on the onset of clipping 
Load F7-73R FT-711RH 

3ohm load 
8ohm load 1 5ohm load 

195mW RMS 
190mW RMS 1 SOmW RMS 

2.20W RMS 
1.25W RMS 820mW RMS 

Transmitter 

TX Power and Current Consumption — FT-711 RH 
Freq. Power 10.8V Supply 13.8V Supply 15.6V Supply 

430MHz High Low 
26.2W/5.86A 5.9W/2.98A 44.9W/7.58A 5.9W/3.06W 

44.9W/7.62A 5.9W/3.08A 
435MHz High 

Low 
25.1 W/5.43A 5.7W/2.78A 

44.9W/7.12A 5.7W/2.88A 
44.9W/7.09A 
5.7W/2.90W 

440MH2 High Low 
23.5W/4.99A 
5.6W/2.58A 

42.4W/6.75A 5.6W/2.66A 
43.3W/6.04A 
5.6A/2.68A 

TX Power and Current Consumption — FT-73R 
Freq. Power 7.2V Supply 12.0V Supply 

430MHz High 
Low 

1.94W/800mA 0.22W/376mA 
7.81W/1.68A 
0.75W/530mA 

435MHz High 
Low 

1.76W/762mA 
0.13W/335mA 

7.5W/1.64A 
0.61 W/495mA 

440MHz High Low 1.72W/748mA 0.09W/31 3mA 
8.26W/1.63A 0.35W/428mA 
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LOWE SHOPS. 

In Glasgow, 
the shop manager is Sim, GMSE^IT, 
the address, 4/5 Queen Margaret Boad, 
off Queen Margaret Drive, Glasgow, 
telephone 041-945 2626, 

In the North East, 
the shop manager is Hank, G3ASM, 
the address, 56 North Road, Darlington, 
telephone 0325 486121. 

In Cambridge, 
the shop manager is Tony, G4irBS, 
the address is, 162 High Street, Chesterton, Camhridge 
telephone 0223 311230. 

In Cardiff, 
the shop manager is Carl, GWOCAB, 
the address, c/o South Wales Carpets, Clifton Street, Cardiff, 
telephone 0222 464154. 

In London, 
the shop manager is Paul, G4PTI 
the address, 223/225 Field End Road, Eastcote, Middlesex, 
telephone 01-429 3256. 

In Bournemouth, 
the shop manager is Colin, G3XAS, 
the address, 27 GlUam Road, Northbourne, Bournemouth, 
telephone 0202 577760. 

Lowe Electronic Shops are open from 9.00am to 5.30pm 
Tuesday" to Friday and from 9.00 am on Saturday. Shop lunch 
hours vary and are timed to suit local needs. For exact details 
please telephone the shop manager. 

packet radio 

from 

Kantronics. 

EPCa.-.This KANTRONICS designed AX25 version 2 TNC features a built-in 
VHF and HE modem, full duplex operation and multiple connect facilities. 
The serial ES 232 port, combined with the enhanced generic command 
structure allows operation with any computer. 
KPCS     £165.00 inc vat, carriage £8.00 
KPC4... A KPC4 is your gateway into packet flexibility. Having two packet 
ports, dlgipeating on each port and gateway between ports, the KPC4 lets 
you bridge two frequencies on one band or operate cross band. The KPC4 
also includes the PERSONAL PACKET MAILBOX feature. 
KPC4 A310.00 inc vat, carriage £8.00 

..Combine VHF packet, HE packet, CW, RTTY, ASCII and AMTOR in 
one unit 
KAM   £289.00 inc vat, carriage £8.00 

KPC 

««i « 

1300HC 

frequency counter. 
Small enough to fit Into a shirt pocket, the 1300HG frequency counter brings easy and accurate frequency measurement well within everyones reach 
The I300HC uses a full 8 digit display, and measures to 1300 MHz, thus being ideal for 

dio" bands Including ceHular. 
r can also be powered from any 9 to 12 volt dc supply, 

amateur as well as all mobile radio" 
The unit contains its own rechargeable KiCad battery pack which is charged from an external supply. The frequency counter car ' " which charges the batteries as well 
The 1300HC has excellent sensitivity, and when used with the optional telescope whip, easily measures transmitter frequencies of mobile or handheld transceivers, even low powered "bug" devices. When used in conjunction with a simple "dip oscillator", the 1300HC makes checking tuned circuit or aerial resonance an easy task. 
The high performance of the 1300HC frequency counter makes 
it an indispensable tool for every amateur, engineer or technician. Its small size makes it suitable for either shack or "on the move" use. 
SPECUTGATIOlff Range   1-1300 MHz Resolution 100Hz at 23 sec. gate 1 kHz at 260 mS. gate Display 8 digit 03" LED 

MHz decimal point Leading zero blanking Gate times Fast. 250 mS 
Slow. 2.5 S Sensitivity 

(typical) . 1-10 Mhz 10 -150 mV rms 10-1000 Mhz 3 - 60 mV rms 1-1.3 GHz. 10 - 150 mV rms Accuracy (typical) +/- Ippm, +/-1 count I8D Aging 0.1 ppm/month (typical) 
Gate indication Red LED during sampling Input connector   BH.C. Input power 9-12 Vdc at 150 mA Power connector Concentric. Centre pos. Case Brushed anodised alumlnimum Size 3.9H * 33W * ID (inches) Weight  255 g Power supply Internal NiCad pack. ( supplied) or external dc source ( option) 9 1300HC Handheld frequency counter  A138.00 Inc vat, carriage £2.00 OPTIONS PS 18 AC mains power supply 
 £830 inc vat, carriage £2.00 BSD 6 Telescopic whip 

m 

4 
Suiv'. 

£7.46 inc vat, carriage £0.50 Padded carrying case .. £9.90 inc vat, carriage £1.00 

HOKUSHIN 

aerials. 
BASE STATION AERIAIS 
HSVKS...60 to 10 metres vertical, includes radials£218.00 Inc. 
vat, carnage £8.00   
HF5R..Radial Mt for use "with HTS when mounted on cnunney or 
gable end £54.81 inc vat, carnage £8.00 
GFVS...Two metre base station colinear, 6.5 dB gain, 3.1 metres 
high £54.92 
inc vat, carriage £8.00 
GPV23...as above but 3 section colinear, 7.8 dB gain, 4.45 metres 
high £81.97 
inc vat, carriage £8.00 
GFV7...Seventy centimetre tnple 5/8 base station colinear, 6.8 dB 
gain   £45.59 inc vat, carriage £8.00 
GFW20...Diial band (144/430 MHz) base station aerial. £45.68 
inc vat, carriage £8.00 
MOBILE AERIALS 
8E...Two metres 5/8 whip, 3.4 dB gain, foldover base £14.55 inc 
vat, carriage £2.00. 
SHE...Two metres 7/8 whip, 4.5 dB gain, foldover base£24.23 inc 
vat, carriage £2.00. 
0SCAIl430...Seventy centimetre triple 5/8 whip, 6.3 dB 
gain  £27.72 inc vat, 
carriage £2.00. 
0SCAK720...Dual band (144/430 MHz) whip ... £24.59 inc vat, 
carriage £2.00. 
HS770...144 430 MHz dlplexer for use with 0SCAR,720 .£18.02 
Inc vat, carriage £1.50. 
GSS...Gutter mount (requires RG4M cable assembly) . £6.26 inc 
vat, carriage £1.25. 
EG4M...Cable assembly for GSS base, complete with S0239 and 
PL259 plug £6.26 inc vat, carriage £1.00. 
12B...Car wing mount with S0239 top and bottom£S.73 inc vat, 
carriage £1.00. 
HSTMB .Gar boot mount Including cable and PL259 £15.42 inc 
vat, carriage £1.50. 
MJUJOOS-High quality mag mount with cable and strong 
protective cover to prevent paintwork damage.. £22.90 inc vat, 
carriage £2.00. 

X.O BUSC-TROHICR 

Chesterfield Road, Matlock, Derbyshire DE4 5LE 
Telephone 0629 580800 (4 lines) 
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45 watts on 2 metres, the TM2S1E. 

35 watts on 70 centimetres, the TM421E. 

*5.8 

The new KENWOOD and TM421E two metre and seventy 
centimetre ITS mobile transceivers have been speoifloahy designed 
tc condense maximum performance and operating convenience into 
a compact package. Output power Is 45 watts on two metres 
(TM221E) and 35 watts on 70 centimetres (TM421E). Receiver 
sensitivity matches the output power of the set and measures an 
amazing 0.141uV for 12dB SINAD (across 144-146). The figures are 
those given ty Chris Lorek in his recent TM221E review published in 
the July edition of HAM RADIO TODAY. 
Much discussion has taken place recently regarding 12.5 and 25 kHz 
spaced frequency channels on the two metre band With the new 
mobiles channel spacing is not a problem. KENWOOD with their usual 
attention to detail have made the frequency step user selectable. The 
steps available are 5,10,12.5,15,20 and 25 kHz. Once programmed 
either microphone up/down button or the transceivers front panel 
knob can he used to step the transceiver across the band Of course 
should it be necessary the selected step can easily be changed 
A new orange backllt liquid crystal display gives the transceiver 
an amazingly clear frequency readout that can be read In the 
brightest of sunlight. 
The transceiver has all essential operating aids. There are 14 
memory channels, each of which holds frequency, whether simplex 
or repeater operation Is required and whether or not the tone burst is 
on or off. Scanning can either be memory with the abllily to lock out 
unwanted charmels or band with the scan limits set by the operator. 
The usual priority channel facility is also Included to make sure that 

no call is missed As well as showing the operating frequency the 
display also Indicates which of the facilities are being used. 
Occasionally a piece of equipment comes along which catches the 
imagination; the HC1C remote controller/handset for the TM221E 
and TM421E does just that. Designed to operate with either 
transceiver s or link both together, the RC10 looks more like a cellular 
radio oar phone than a piece of amateur radio equipment. 
In fact the RC10 not only looks like a oar phone, but as a speaker and 
microphone are hullt-ln, operates as would a telephone handset 
Easily mounted In any car, dashboard or transmission tunnel, the 
RCIO controls all transceiver front panel functions with the 
exception of on/off and high/low power selection. The functions 
controlledty the RC10 are volume, squelch on/off, frequency readout, 
keypad frequency entry, memory selection and frequency or memory 
scanning. Full duplex operation Is possible when both transceivers 
are fitted 
From a security point of view it may even possible to mount the 
transceivers out of sight and only have the controller on view. Since 
most thieves now know that a cellular phone is not a saleable Item, 
owning an RCIO may he a wise Investment! 
Alt houghl have not seen the RClO.Iam of the opinion that it will do 
much more than I have already described I suspect that it will be 
possible for the RCIO, when used in coruunctlon with both 2 metre 
and 70 centimetre transceivers, to operate as a personal repeater. 
Parked at the top of a multi-storey car park and left unattended I 
would not be surprised If you could not talk-in to the Installation from 
another small handheld on 70 centimetres (say aTH41E) and have 
your transmission re-broadcast at a higher power from the good 
location on 2 metres. Any reply would be re-transmltted to you on 70 
centimetres. Useful and ideal for staying in contact when wandering 
around town. Helpful also for RAYHET use. 
Of course I' may be wrong! 
TM221E  £312.30 ine VAT Carriage £8.00 
TM421E  £352.84 inc VAT Carriage £8.00 

A HfiUK 

Send only £1 to cover postage and pacfcing and we will send you, ty return, a FKEE 
copy of the new full colour KENWOOD catalogue whlcU lists thie features and speci- 
fication- of every model and accessory currently avaaahle. We will also incaude, 
FEES OF CHARGE, a copy of our general catalogue which, along with items to 
enhance your operating contains muohuseM tnformAtloh. Finally, wewlll addthe 
litest edition, of our price list 

the TS711E and TS811E 

PERFECT BASE STATIONS! 

The KENWOOD TS711E two metre base station is perfection 
epitomised; receiver sensitivity and the ability to reject unwanted 
adjacent signals Is outstanding. For the serious operator, any other 
transceiver Is unacceptable. 
Similar in specification and appearance to the TS711E hut 
operating on seventy centimetres is the KENWOOD TS811E. When 
used along side the TS711E, the TS811E completes the ideal 
equipment line-up and provides the best possible access to the 
satellites for the VHP/DHE enthusiast. 
The TS71IE (TS811E) covers the two metre (seventy centimetre) 
band from 144 to 146 MHz (430 to 440 MHz). Operating modes are 
USB, LSB, CW and EM. When switched to the "auto" position the 
transceiver correctly selects mode according to frequency a great, 
advantage for the blind operator. Simple up/down frequency shift is 
provided on the front panels and also on the microphones. 
Pen -er output on ah modes Is 25 watts. For QRP operation the output 
can be reduced using a front panel control. 
The TS7113 (TS811E) has TF shi t, an essen.ial feature when the 
hand is crowded during a contest. To help work DX, speech proc osslng 
is also availahle. 

The transceiver has two seperate VTO's and forty memory 
channels. Each memory stores frequency, operating mode, whether 
simplex or repeater shift and if the 1750 Hz tone hurst is on or off. The 
VFO can he either free running as for SSB or CW operation or 
electrically switched to a "click" stop for FM where It changes 
frequency in 12.5 or 5 kHz steps. Frequencies stored In memory can 
he readily transferred to either VFO A or B. Depending on how VFO 
was set when the Information was put Into memory le. click stop or 
free running VFO, the rig is set the same when memory Information is 
transferee!. It Is therefore possible to have SSB frequencies 
transferred with a free running VFO and FM channels with click stop. 
A great aid to operating! The second VFO can also he quickly put on the 
same frequency as the one currently being used. Ideal when checking 
the position of a strong adjacent signal whilst remaining on your 
operating frequency. 
Frequency scan on VFO can either be between or outside user set 
limits. On memory the transceiver can either scan the entire memory 
content or be instructed to look at those frequencies of a particular 

/mode. The TS711E(TS811E) has a timed hold on an occupied channel. 
Both priority channel and immediate recall of your local net 
frequency are possible with the TS711E (TS811E). 
For those with falling sight or a blind operator the TS711E 
(TSSllEi is a dream come true; not only is the operating mode 
Identified by the appropriate CW letter sent In tone (F for FM U for 
USB etc.) but when fitted with the VBI optional hoard a digitally 
encoded girl's voice will announce both frequency and, where 
applicable, whether the rig Is switched to repeater shift. 
DCS Cdigital code squelch") is also fitted to the TS71 IE 'TS61 IE). 
TS711E £940.00 inc VAT Carriage £8.00 
iSSHE  £1094.00 inc VAT Carriage £8.00 
VSI   £32.62 inc VAT Carriage £8.00 
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Attracting a lot of attention at the 
Leicester Show this year was the 
JST-125 from the Japan Radio Co, 
displayed in full 'lids-off condition 
as well as complete and opera- 
tional. Selling for £1,395, could this 
be a worthy contender against the 
'Big Three? The HRT exhibition 

itself measures 300mm(W) x 
130mm(H) x 273mm(D) excluding 
projections, and weighs around 
10kg. The review model came 
supplied with the 18MHz and 
24MHz amateur bands inhibited on 
transmit but an internal link can 
alter this. 

Ready for that once in a lifetime splurge on an HF rig? 

Chris Lorek, G4HCL, investigates the new JST-125. 

Could this be the answer to your prayers? 

team performed a rapid transfer of 
the demo unit, immediately subject- 
ing the set to over 40 hours of on-air 
testing as well as to the evils of 
G4HCL's spectrum analyser and 
signal generators. 

Offerings 
The set is an extremely smart 

and professional looking piece of 
equipment, with hardly a hint of 
chrome plating to be seen. It offers 
transmit operation on all HF 
amateur bands with a 100W output, 
together with a general coverage 
receiver from 100kHz to 30MHz. 
The transceiver operates from a 
13.8V supply, requiring a current 
capability of about 20A for 100W 
output, a matching power supply 
being available if required. The set 

Modus Operand! 
Modes of operation are CW, 

LSB, USB, RTTY, AM (Receive only), 
and FAX (facsimile). A 2.3kHz wide 
mechanical filter is fitted for all 
modes apart from AM, where a 
6kHz ceramic filter is fitted — two 
optional narrower filters may be 
installed for CW use with indepen- 
dently selectable 0.7kHz and 
0.32kHz bandwidths. A Passband 
Tuning control allows the operator 
to narrow the filter width on either 
the HF or LF side as desired and this 
facility operates on all modes apart 
from AM. Further interference 
rejection capability is given by a 
tunable IF notch filter and a switch- 
able noise blanker with variable 
threshhold level, claimed to get rid 
of 'Woodpecker' type over-the- 

horizon radar, as well as ignition 
interference. Switchable 10dB and 
20dB receiver attenuators are fitted 
for monster aerial users and an RF 
gain control is complemented by 
selectable (slow, fast, or off) AGC. 

With specialised digital modes 
of operation becoming more 
popular each day, it is not surprising 
to find a designated RTTY position 
(allowing true FSKaswellasAFSK), 
but the addition of a FAX position 
could certainly be welcomed by the 
increasing number of remote image 
enthusiasts. The transceiver is 
claimed to withstand high duty- 
cycle transmit at full power, with 
continuous transmission capability 
at BOW output. A front panel 
mounted power output control gives 
continuously variable transmit 
power from 10W to 100W, and an 
internal RF speech processor with 
front-panel variable compression 
level is fitted for SSB DX chasing, 
together with VOX with front panel 
variable sensitivity and delay forthe 
ragchewers or for simple AFSK 
TX/RX switching. Rear panel 
sockets are provided for a multi- 
plicity of accessory functions such 
as external linear keying and 
positive/negative ALC, RTTY mark/ 
space keying, patch in, sidetone out, 
as well as phono sockets for IF 
output, audio line level output. 
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external speaker and accessory 
receiver aerial output, together with 
the usual CW key jack and S0239 
main aerial socket. 

VFOs and Memories 
The large main tuning knob 

controls both the operating fre- 
quency and RIT (Receiver In- 
cremental Tuning) in 10Hz steps, 
with 10kHz per rotation. Front panel 
mounted Up/Down buttons allow 

rapid QSY from a selected fre- 
quency to aid general coverage 
reception and these buttons are 
duplicated on an optional micro- 
phone. Two digital VFOs are fitted, 
each storing frequency and mode 
with independent or split frequency 
operation possible and a 'lock' 
button prevents accidental fre- 
quency shifts. A blue-green 
flourescent display shows the fre- 
quency (or RIT offset) whilst above 

4 

/ 
mu 

mm.: 

i 
mi 

/ 
*km. 

Modular construction is used throughout. 

this is a string of LEDs indicating the 
operation mode, transmit mode, 
memory recall, and TX audio level 
overmodulation. An adjacent 
analogue meter shows the received 
signal level, together with switch- 
able DC supply voltage, PA current, 
relative power output, compression, 
and reflected power on transmit. All 
displays together with the meter 
backlighting may be dimmed to save 
your eyes during all-night contest 
sessions or for the night-owl 
ragchewers. 

Six memory banks designated 
A-F are fitted, each storing 12 
channels; any bank may be selected 
by a cycling action with a further 
rotary knob selecting the individual 
memory channel. Every channel 
may store frequency and mode data 
and once selected, the operator may 
QSY from the memory simply by 
using the main tuning knob or Up/ 
Down buttons. A scan function 
cycles through the memory groups, 
giving a short reception time on the 
selected memory channel of each 
group, and a priority check facility 
gives a short reception period on 
channel 1 every few seconds when 
operating in VFO mode. Both 
Priority and Scan modes may be 
combined if required, to give for 

]> 
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Modules pull out using the extractor tool provided. 

example a check of Channel 1 Awith 
each alternate frequency change. 

A comprehensive manual is 
supplied and although this is 
written in Japanese type English it 
gives clear operating instructions, 
connection details, full circuit 
diagrams and adjustment points 
plus a troubleshooting guide includ- 
ing how to change the internal 
lithium battery when it goes flat. 
The set also comes supplied with 
plugs for microphone and CW key, 
two phono plugs for extension 
speaker/line output, a 12 pin 
accessory connector, DC power 
cable and spare fuse and a pair of 
RGB board extractors. 

User-Definable 
Features 
The manual also gives details 

on 'customising' the operating 
modes of the transceiver by initial- 
isation programming to suit the 
particular user's requirements. For 
instance, the RIT range may be 
changed from ±20kHz max to 
±200Hz max, frequency display 
offset for LSB/USB, RIT frequency 
memory, TX frequency variable/ 
unvariable, total TX inhibition, 'Aux' 
fixed memory frequencies and so 
on. Some of the above could also 
prove useful in certain non-amateur 
applications which the transceiver 
may encounter. 

Accessories 
As well as the PSU and CW 

filters, a range of add-on units are 
available. Two types of aerial tuner 

may be added, the first being the 
manually-controlled NFG-97 unit 
that sits alongside the set. This is 
claimed to correct mismatches of up 
to 3:1 VSWR, and hasa single meter 
measuring 200W/20W/2.5W for- 
ward and reflected power, with 
calibrated VSWR up to 10:1. 

A more interesting unit is the 
weatherproof, remote mounting 
NFG-220 automatic ATU, designed 
to be fitted at the aerial feedpoint. 
JRC claim this is the best position 
for an ATU, a view with which I 
wholeheartedly agree. It is claimed 
to match 5-1,000 ohms resistance 
and 200pF max capacitance, with a 
typical tuning time of 2-4 seconds. 

10 seconds maximum. The unit 
receives command information 
from the transceiver and may be 
user-defined in 'through' or 
'matched' operation dependant 
upon whether the frequency is in an 
amateur band or not. 

Another potentially very useful 
device is the NMC-325 RS232C 
interface unit, allowing remote 
control of the rig by a personal 
computer. Further add-ons such as 
a matching speaker, hand and desk 
microphones, and even a JRC 
morse key are also available. 

Impressions 
In the past JRC have had the 

reputation of being in the 'upper 
class' range of amateur equipment, 
bordering on the semi-professional. 
In examining the JST-125 user- 
definable features, I'm sure that 
some of these (such as the 200Hz 
maximum RIT range) are more 
suited to professional rather than 
amateur use. The set has a 
definitive 'aura' about it and the 
extensive use of plug-in modulesfor 
quick repair make one thinkthat it is 
perhaps a little too good for us 
amateurs! One thing you won't find 
though are extras such as a built-in 
iambic keyer, FM mode, simple 
VHF/UHF transverter capability, 
speech synthesisers and so on, 
which reinforces this view. 

Circuitry 
The block diagram shows that a 

double conversion superhetero- 

Fig. 2 Single signal SSB 
selectivity. 

PBT 2 NOTCHES CLOCKWISE 
PBT 2 NOTCHES ANTICLOCKWISE 

Fig. ? Effect of Pass Band Tuning 
on SSB bandwidth. 
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The rear panel consists of the substantial heatsink and interfacing socketry. 
dyne receiver is used, a little surpris- 
ing as many HF receivers nowadays 
tend to use triple conversion. This 
shows that careful design must 
have been used to ensure adequate 
gain and selectivity distribution in 
the receiver, with the benefit of 
having one less mixer stage to 
overload and hence degrade 
reception. Signals entering the 
receiver pass through the switch- 
able T-attenuator, and into the bank 
of nine bandpass filters covering 
O.I-OSMHz (low-pass filter), 0.5- 
1.6MHz, 1.6-3.0MHz, 3.0-4.0MHz, 
4.0-6.0MHz, 6.0-9.0MHz, 9.0- 
13.0MHz, 13.0-20.0MHz, and 20.0- 
30.0MHz. The filtered signal is then 
passed to a dual 2SK125 RF amp, 
followed by another pair of 
2SK125s acting as the first mixer. 
The synthesiser-generated 
70.555MHz-100.4MHz signal is 
mixed with the incoming RF to 
provide the first IF of 70.455kHz, a 
multi-pole filter providing roofing 
selectivity. A 2KS192 FET acts as 
the second mixer to produce the 
455kHz second IF, where noise 
blanking, passband and notch 
tuning, and demodulation takes 
place. A multi-pole mechanical 
filter is used for SSB/CW, a small 
CFU455H ceramic filter being used 
on AM. 

On transmit, a 455kHz SSB 
signal is generated in a balanced 
modulator and this is then filtered, 
amplified and mixed to 70.455kHz. 
Here it is filtered again by the 
70.455kHz roofing filter, mixed with 
the synthesiser local oscillator to 
generate the final RF frequency, 
and fed through the bandpass filter 
stack common to the receiver. 
Amplification to a low level is per- 
formed by a pair of 2SC2509s, the 
final 100W amplifier using a pair of 
2SC2879 transistors in push-pull. 

The dual loop synthesiser 
employing MC145145 divider/ 
phase comparators is driven 

together with the remainder of the 
set's control functions by an 8085 
CPU, the operating program being 
stored in a 2764 EPROM with a 
lithium battery backed 8464thrown 
in for good measure. 

On The Air 
The set was coupled to my HF 

trap dipole system, a check of 40m 
and 80m during the first evening 
showed fairly quiet bands, had I 
accidentally left the 10dB atten- 
uator switched in? No, there were 
signals there but they were not 
accompanied by the usual burbly 
hash of interference that one often 
finds. The S-meter was reading 
fairly low however which I quickly 
confirmed with a signal generator, 
so maybe there was a slight psycho- 
logical element involved here! 
Tuning around on SSB was a 
pleasure, I only needed to switch 
the attenuator in to give my ears a 
slight rest, rather than being due to 
any overload problems. Even the 
strong local 80m station I could hear 
with the aerial completely dis- 
connected caused me no problems. 

The set was given a good testing 
on the broadcast bands, I found 
reception of AM signals was a little 
muffled and I feel the filter band- 

Fig. 4 Single signal AM 
selectivity. 

width could have done with being a 
bit wider, but then this could have 
been at the expense of greater 
adjacent channel interference. 
Using the IF notch did cause the 
occasional problem, for some 
reason despite the interfering 
signal being effectively notched out, 
the wanted SSB or AM signal was 
sometimes made distorted unless I 
backed off the RF gain somewhat, 
this being dependant upon the 
position of the notch control. I soon 
learned to live with this, and try as I 
might I could find no other problems 
on receive. I appreciated the 
passband tuning control, this was 
very effective in cutting out adjacent 
QRM although sometimes at the 
expense of loss of fidelity in the 
wanted signal. Even so, I believe 
this type of control is certainly more 
useful than a simple IF shift, which 
retains the filter width but moves 
the passband either side of the 
wanted signal. 

Using the Up/Down buttons 
was very handy in effecting a fast 
QSY from one end of the band to 
another, or when tuning away from 
the amateur bands. The band 
switch only controls the MHz 
portion of the selected frequency, so 
for example if you are on 14.05MHz 
and selectthe 1.8MHz band, you are 
placed on 1.05MHz which is a bit 
annoying. Eventually I programmed 
the amateur bands into one of the 
memory groups, selecting the 
amateur memory bank which 
placed me in the correct frequency 
section as well as the correct mode 
which, coupled with the ability to 
instantly QSY, I found most useful. 

On transmit, 1 gained excellent 
reports on my SSB speech quality 
using my normal microphone and 
the 'OVR' peak level modulation 
LED was very useful in setting up 
the required mic gain. The front 
panel analogue meter needle is by 
its nature little use as a peak read- 
ing indication. Using the RTTY mode 
was rather limited in my case asthe 
transceiver filter centre is 
unfortunately set up on the 
American 2125/2295Hz tones 
rather than the 1275/1445Hz 
standard as used by the rest of the 
world — a common problem with 
many Japanese transceivers. 
Unless you have a switchable 
terminal unit, you II have to use 
AFSK on LSB instead. Using full 
power on RTTY QSO's did not cause 

]> 
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Fig. 5 SSB Tx IMD — 50% power. Fig. 6 SSB Tx IMD — full power. 

any discernable problems, the large 
rear heatsink coping admirably. 

Laboratory Tests 
Technical boffins read on, mere 

mortals however may skip this 
section and be assured that the 
tests showed no major nasties. 

My low-noise cavity-tuned 
signal generators were being 
stretched a bit when measuring the 
blocking immunity of the receiver, 
which was certainly very good — 
confirming the on-air results. The 
SSB selectivity was quite reason- 
able, limited only at the -70dB level 
downwards by synthesiser re- 
ciprocal mixing. Another 
synthesiser problem encountered 
were slight receive spurious 

responses, separated by ± 100kHz 
from the wanted signal, measured 
at -87dB down caused by second 
loop reference frequency feed- 
through. Being a perfectionist, I'm 
being fairly critical though, and one 
must bear in mind that I 
experienced no discernable 
problems here in rigorous on-air 
testing. 

Inserting and varying the notch 
filter whilst receiving a steady 
carrier showed the wanted signal 
occasionally increased in S-meter 
level, confirming the on-air effect 
noted. Further investigation 
showed this was probably due to the 
operation on the notch affecting the 
following AGC detection circuitry. 

On transmit, the spectral purity 

was fairly reasonable, harmonics 
and spurious mixing products being 
well suppressed when considering 
all the internally generated signals 
that are floating around. I did find 
spurii at ±0.5MHz and ±1.0MHz on 
160m, 80m, and 40m, and at 
±5.0MHz on the higher bands, 
caused by leakage and mixing of the 
divided synthesiser reference 
crystal frequency. From the two- 
tone IMD tests, I found no degrada- 
tion was caused by overdriving the 
transmitter (the 'OVR' LED glowing 
brightly) even when I added 20dB of 
RF compression, showing the ALC 
circuitry was doing its stuff. 

Conclusions 
The transceiver performs very 

well, it does suffer from the usual 
synthesiser-related problems but 
not to the extent of some of the 
competition. The set I feel would not 
appeal to the gadget freaks or VHF/ 
UHF transverter users, you get a HF 
set with good receiver strong signal 
handling and a versatile, rugged 
transmitter for your money. I feel a 
few competition and DX-pedition 
stations may soon be diving into 
their coffers! 

My thanks go to ARE Com- 
munications Ltd for the loan of the 
review transceiver. 

Laboratory Test Results 
JST-125 

Receiver Sensitivity for 12d8 S1NAD 
(in uV pd) 
Freq (MHz) CW/SSB AM 

(30% Mod) 
0.500 1.77 6.60 
1.0 0.99 4.50 
1.8 0.45 2.10 3.5 0.32 1.40 
7.0 0.28 1.20 

10.05 0.32 1.30 
14.0 0.35 1.50 
18.0 0.32 1.30 
21.0 0.35 1.40 24.5 0.35 1.50 28.5 0.32 1.30 
29.5 0.37 1.60 

Internally generated spurii; 447kHz, 
455kHz. 2.0MHz. 5.0MHz, 9.155MHz, 
10.0MHz, 30MHz. All other signals 
<1uV pd equivalent strength. 

3rd Order Intermodulation Rejection Measured as ratio difference in level 
required for 12dB SINAD, modified set 

Spacing 
50kHz/100kHz 

1O0kHz/2O0kHz 
92dB 
92dB 

S-Meter S9 Level sensitivity; 
Frequency Level 

500 kHz 812uV pd 1.0 MHz 451 1.8 158 3.5 130 
7.0 126 10.05 162 

14.0 155 
18.0 166 21.0 184 
24.5 190 28.5 197 
29.5 182 

S-Meter Linearity, 14.25 MHz 
Reading Signal ref. S9 Rel. pYpd increase 
SI 1.08 -43.2dB __ 
S2 1.13 -42.9dB 0.3dB S3 1.24 ! -42.OdB 0.9dB S4 2.18 -37.1 dB 4.9dB S5 4.50 -30.8dB 6.3d8 SG 10.1 -23.8dB 7.OdB S7 21.6 -17.2dB 6.6dB S8 51.7 -9.6dB 7.6dB S9 157 O.OdB 9.6dB S9+1 OdB 178 + 10.8dB 10.8dB S9+15dB >15mV pd >+19.2dB >8.4dB 

Selectivity 
Mode Measurement Bandwidth 

point 
SSB/CW -3dB 1.71kHz -6dB 2.09kHz -60dB 4.79kHz 

AM -3dB 3.22kHz -6dB 6.02kHz -60dB 15.79kHz 

Transmitter Tests 
TX Measured Maximum Power (SSB pep) 

Frequency (MHz) Power 
1.8MHz 102W 3.5MHz 104W 
7.0MHz 105W 10.05MHz 105W 

14.0MHz 104W 
21.0MHz 105W 28.5MHz 101W 
29.5MHz 101W 

Blocking; Measured as degradation of 
on-channel 12 dB SINAD signal to 
6 dB SINAD by unmodulated interfering 
signal 

Spacing Level 
± 50kHz ±100kHz 

± 200kHz 
99dB 

112dB 
>120dB 

IF Notch Rejection >30dB 

Image and IF Rejection Measured as ratio between on channel 12dB SINAD signal 
and (42 * 70.455MHz) and 70.455MHz interferring signal giving 12dB SINAD. 

Frequency Image Rejection IF Rejection 
500kHz 1.0MHz 
1.8MHz 
3.5MHz 
7.0MHz 

10.95MHz 
14.0MHz 
18.0MHz 
21.0MHz 
24.5MHz 
28.5MHz 29.5M Hz 

21 OmV pd (101 dB) 
165mV pd (104dB) 41 5mV pd (11 9dB) 
277mV pd (11 9dB) 
614mV pd (1 26dB) 

69.7mV pd (107dB) 
91.8mV pd (108dB) 
82.OmV pd (lOSdB) 
66.7mV pd (106dB) 
59.4mV pd (105dB) 
56.1 mV pd (105dB) 53.emv pd (103dB) 

26.3mV pd (83dB) 
62.3mV pd (96dB) 
37.5mV pd (98dB) 
53.OmV pd (104dB) 66.OmV pd (107dB) 62.3mV pd (106dB} 
25.7mV pd (97dB) 
22.4mV pd (97dB) 
15.7mV pd (93dB) 
13.3mV pd (92dB) 
12.6mV pd {92dB) 12.2mV pd (90dB) 

TX Harmonics and Spurii 
Freq (MHz) Harmonics Spurii 

2nd 3rd 4th 5th 
1.8MHz -62dBc -52dBc -70dBc -58dBc -54dBc 3.5MHz -58dBc -dBc <-70dBc -60dBc -54dBc 7.0MHz -61dBc -62dBc -68dBc -69dBc -55dBc 10.0MHz -68dBc -65dBc <-70dBc -69dBc -57dBc 14.0MH2 -43dBc -63dBc -70dBc <-70dBc -58dBc 21.0MHz -60dBc -67dBc <-70dBc <-70dBc -59dBc 28.0MHz -67dBc -69dBc <-70dBc -69dBc -57dBc 29.0MHz -68dBc -69dBc <-70dBc <-70dBc -57dBc 

Two Tone SSB Intermodulation Measured as dB below pep level 

50% Power 
Full Power 

Order 
3rd 5th 7th 9th 11th 13th 

+ -36dB 
- -35dB 
+ -26dB -26dB 

-42dB 
-42dB 
-42dB -43dB 

-48dB 
-47dB 
-53dB -53dB 

-53dB 
-53dB 
-47dB -46dB 

-62dB 
-62dB -52dB -52dB 

-68dB 
-68dB -54dB -54dB 
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FORUM 

Ian Poole brings us all the latest news from the 

world of the on-off carrier and explains how to 

make your bugs more comfortable with a piece of 

foam rubber! 

It is obvious from the response to 
Morse Forum that there are a lot of 
people who are interested in morse 
and all matters relating to it. Despite 
the initial drudgery of learning the 
code it brings great rewards later on 
if you can stay with it, and 1 can 
vouch for this personally. 1 can still 
remember having a couple of 'false 
starts' in learning the code. Then 
finally having gained the incentive to 
start properly I was able to get up to 
speed fairly quickly until all that was 
left was to take the morse test itself. 
With this hurdle passed and the 
ticket obtained, I found that I could 
only run some old AM CM equip- 
ment as I was still at school and this 
was aM I could afford. This meant 
that the only way to work DX was 
to use CW and as a result, I became 

fairly proficient at using it. 
Although I envied those who 

could afford to run sideband equip- 
ment, I now look back on the time 
I spent on CW as a good training and 
I wouldn't swap it. Now, about 
eighteen years later (doesn't time 
fly!), I am able to afford to run side- 
band equipment, but I still find a lot 
of enjoyment in CW. 

So for those people who have 
just obtained their Class A licences, 
it is well worth giving CW a go and 
resisting the temptation to forget it. 
There are many people who enjoy 
using CW because it adds another 
dimension to their hobby, so why not 
join them? 

Before I go any further with this 
month's column I must say thank 
you to everyone who wrote in. I was 

very much encouraged by the res- 
ponse as well as the interest which 
there obviously is in CW. To everyone 
else who has something to say, 
please write in, I will be only too 
pleased to hear from you. 

Using Bug Keys 

The mechanical semi automatic 
keyers, or bug keys as they are often 
called are still widely used, although 
possibly not as much as they used 
to be. These keys work well and I 
often remember the one I used for 
many years. However, they do re- 
quire treating with a little care. 

The main problem occurs as a 
result of contact bounce on the dot 
contact. This has two effects. The 
first is obviously that key clicks will 
be generated and they will have to 
be suppressed if they are not to 
spread up and down the band. The 
second effect is that the contacts 
become worn and pitted. This results 
in the key clicks becoming worse and 
difficulty in adjusting the dot ratio. 

All of this can be avoided by tak- 
ing certain precautions. The first is 
to avoid keying a circuit carrying a 
large amount of current. This is 
easily done in transistor transmitters 
by simply placing an extra transistor 
in the supply line of the stage to be 
keyed, as shown in Fig.1. 

The other precaution is quite 
well known amongst bug key oper- 
ators and it is easy to implement. It 
simply involves placing a small piece 
of foam rubber in the U spring of the 
dot generator as shown in Fig.2. If 
both of these ideas are implemented 
the key should give better service for 
a longer period of time. 

Morsum Magnificat 
It may seem surprising that with 

the amount of interest there is at the 
moment in morse, there is a large 
gap in the market and comparatively 
little is written about it. Fortunately 
this gap is now beginning to be filled 
with regular columns like Morse 
Forum and a specialist CW 
magazine. 

For those who are interested the 
magazine is called Morsum Magnifi 
cat and is devoted completely to 

HAM RADIO TODAY JANUARY 1988 please mention HRT when replying to advertisements. 41 



O Vcc 

EXTRA 
SWITCHING 
TRANSISTOR 

RF 
■JPUT 

O 

KEY 

OUTPUT TO 
MATCHING 

O AND 
FILTERING 
NETWORK 

OOV 

Fig. 1 A typical QRP transmitter using a switching transistor to reduce 
key current. 

morse and its related topics. It was 
first started in Dutch and continued 
like this for about three years. Then, 
in August 1986, it was brought out 
in English and its circulation grew so 
that it is now worldwide. To make it 
even more international it has editors 
in Holland in the shape of PAOBFN 
and PA3ALM, and Tony Smith, 
G4FAI, in the UK. 

The magazine contains a wide 
variety of topics about morse. There 
are reminscences of old telegra- 
pher's and ships 'sparks' together 
with articles from amateurs old and 
new. On top of this there are up-to- 
date views with comments and 
ideas for the future. The magazine is 
published quarterly and costs £6 a 
year. Any further information about 
it can be obtained from Tony Smith, 
1 Tash Place, London, Nil 1PA. 

New Books 
Until recently there have been 

very few books available which are 
devoted to the morse code and 
various aspects of it. Fortunately this 
is all changing now and a number of 
books have come out recently. One 
of these is published by the ARRL, 
then there is 'Morse Code for Radio 
Amateurs' published by the RSGB, 
and I believe they will be publishing 

another book shortly as well. 
The most recent book to come 

out was published in August by SPA 
publishing. It is called 'The Secret of 
Learning Morse Code' and it is writ- 
ten by Mark Francis GOGBY. As it is 
new to the field, I felt that a short 
review would be in order. 

As the name suggests this book 
deals with actually learning the 
Morse Code. It makes easy reading 
and contains a lot of useful inform- 
ation and advice about learning the 
code right from scratch, up to taking 
the all-important test. One of the 
strong points about the book is that 
it is written from recent personal ex- 
perience and the author cites many 
of the problems he encountered and 
the ways in which he overcame 
them. 

The book contains chapters en- 
titled: How it all Started; Making up 
Your Mind; Learning the Basics; 
Receiving the Code; Sending Morse; 
Improving your Speed; The Test 
Itself; and Other Information. 

There are also some appendices: 
The Code; International Q Code and 
Abbreviations; Sample QSO; Addi- 
tional Sending Practice; Sample 
Tests; Definition of 12 words per 
minute and Useful Addresses. 

So all in all, for anyone consider- 
ing taking the CW test it could be a 
good investment. It may also con- 
vince you that CW is worth using 
after the test (I hope so anyway). 
Finally the cost: £4.95 plus 90p p&p, 
and it is available from Waters and 
Stanton at Hockley. 

Reporting Systems 
One of the advantages of the 

abbreviations which are widely used 
on CW, and on phone to a lesser 
degree, is that they enable inform- 
ation to be transmitted more quickly 
and more concisely. Having said this 
the faithful old RST code does not 
report everything that needs to be 
said. For example, how often is it 
useful to send information about the 
level of QRM, QRN or QSB. This 
obviously takes extra time as it is not 
part of the code. 

To overcome this sort of problem 
Jesse Luxton G4G0F has devised a 
system he calls the RSTINF code. In 
this, the RST part is the same as the 
code which is in everyday use on the 
bands. Then the 'INF' section reports 
Interference (QRM), Noise (QRN) 
and Fading (QSB). 

The degree of each of these 
would be indicated by a figure bet- 
ween 1 and 5. 1 would indicate very 
slight; 2 slight; 3 moderate; 4 severe; 
5 extreme. So a signal report of 
589231 would indicate a perfectly 
readable strong signal with a pure 
DC note. It would additionally tell 
that there was slight interference, 
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Fig. 2 A method of reducing contact bounce on bug keys using a small 
piece of foam rubber. 
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moderate noise and very slight 
fading — a quick and concise way of 
giving a report. 

News and Happenings 

Straight Key evenings and oper- 
ating periods are becoming increas- 
ingly popular these days. There was 
the Edgware and District Amateur 
Radio Society evening in May and 
now the RSGB have announced one 
as well. Unfortunately news of this 
came through too late to be included 
in the previous Morse Forum so the 
actual event will be history by the 
time this appears. For the record 
though, it took place on Saturday, 
10th October, and lasted from 0800 
to 2100 GMT, using frequencies 
between 3515 and 3555kHz. For 
next year it might be nice to extend 
it to 2 metres because there is quite 
a lot of activity there as well. 

November 7th and 8th sees the 
RSGB annual 144MHz CW contest. 
Lasting from 1400 GMT on the 
Saturday to 1400 GMT on the Sun- 
day, it gives a good opportunity for 
a CW contest on 2 metres. 

On the following weekend, 
November 14th and 15th, is the 
EUCW Fraternising QSO Party. For 
those who don't know about the 
EUCW it is an organisation of Euro- 
pen clubs interested in CW 
operation. 

For example, two UK members 
are the G-QRP Club and CW Tops. 
The rules for the QSO Party are a 
little involved, but here goes! Dates 
and frequencies: November 14th 
1500-1700 GMT use frequencies 
between 7010-7030 and 14020- 
14050kHz. Then between 1800 and 
2000 GMT used 7010-7030 and 
3520-3550kHz. On November 15th 
0700-0900 GMT use 7010-7030 
and 3520-3550kHz then 1000-1200 
GMT use 7010-7030 and 14020- 
14050kHz. 

There are four classes of oper- 
ation: a) licenced members of EUCW 
member organisations using more 
than 10W input or 5W output; b) 
licenced members of EUCW organ- 
isations using less power than 
above; c) other licenced amateurs 
using any power; d) SWL's. 

QSO exchanges should be RST/ 
QTH/Name/Club/Membership Num- 
ber for classes A and B or RST/QTH/ 
Name/NM (ie. non-member) for class 
C. SWL's must log the exchanges of 
both stations. Contacts with one's 
own country count for one point, 
and contacts outside count for three. 
SWL's claim three points for each 
complete QSO. Multipliers — one for 
each EUCW organisation worked per 
day and band. Logs showing date, 
time (GMT), band, callsign, inform- 
ation sent and received and points 
claimed for each contact together 
with a signal summary sheet of 
name, callsign, score and rig details 
including power used should be sent 
to: DJ2XP Guenther Niebauer, 
lllingerstr. 74, D6682 Ottweiler, 
Federal Republic of Germany. 

Sign-Off 
That's it for now. Please remem- 

ber to write in with your news, views 
or anything that is associated with 
CW. Contributors are always ack- 
nowledged — unless you want to be 
anonymous of course! 
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11 Dec 

13 Dec 

14 Dec 

15 Dec 

1 Dec Loughborough ARC: Night on the air, 10 Dec 
Wakefietd DRS: Night on the air. 
Fylde ARS- Construction competition. 
Chester DRS. Committee meeting. 
Sutton & Cheam RS: Committee meeting. 
Chichester DARC; Club meeting 

2 Dec Fareham DARC: Talk 'Bobbins, baiuns and beads' by 
G3CCB 
S Bristol ARC: Test equipment rally. 
Chesham DARS; Natter night. 
Banbury ARS: Talk 'Satellite Communications' plus 
Questions & Answer forum on the RSGB by 
Neill Taylor G4HLX. 

3 Dec Mid Sussex ARS; Night on the air. 
Bredhurst RTS Talk 'Simple sideband' by G3R00. 
Salop ARS. Talk 'Drug abuse.' 
Salop ARS; Talk 'Drug abuse' by Community Police 
Officers. 
E Kent RS; Annual cheese & wine party. 
Yeovil ARC: Talk 'VHF propagation & choosing a 
site' by G3GC. 
Horsham ARC: AGM. 

4 Dec Mansfield ARS: Christmas party. 
Loughton DARS Night on the air — 6m 
Harrow RS: Activity night. 

5 Dec RSGB AGM. 
6 Dec 144MHz fixed & AFS contest. 

Verulam ARC Christmas Rally, St Albans City Hall, 
From 11am to 5.30pm. Admission £1, plenty of 
parking, trade stands, bring & buy, refreshments 
and bar. Talk in on 2m and 70cm. Details from 
G4JKS on (0727) 59318. 

7 Dec Stourbridge DARS: Night on the air. 
Welwyn/Hatfield ARC: AGM. 
Todmorden DARS; George Dobbs Annual Christmas 
Lecture. 
Sutton & Cheam RS; Natter night. 
Sheffield ARC: Morse forum, 

8 Dec Keighley ARS; Informal meeting. 17 Dec 
Midland ARS: Christmas Party. 
Dorking DRS Informal meeting. 
Dartford Heath DFC: Pre hunt meeting. Horse & 
Groom. 
Loughborough ARC: Film show. 18 Dec 
Biggin Hill ARC- Video 'Amateur Radio in Space' and 
Christmas party. 
Bury RS: AGM, 
Deiyn RC: Informal meeting. 20 Dec 
Wakefield DRS: Satellite TV demo 
Verulam ARC: Activity evening. 21 Dec 

9 Dec Chiltern ARC: Christmas party. 
Trowbridge DARC: Natter night. 
Bath DARC: Christmas party. 22 Dec 
SE Kent YMCA ARC' Talk 'How to work meteor 
scatter' by Ken Willis G8VR. 
S Bristol ARC: Discussion - club project. 
Chesham DARS: Talk 'Technical topics.' 
Farnborough DRS: Christmas social evening. 

16 Dec 

Mid Sussex ARS; Club Christmas Dinner. 
Bredhurst RTS; Talk 'Building GB3KN' by Ted Kent 
G3YCN. 
Edgware DRS: Annual junk sale, 
Salop ARS; Natter night. 
Yeovil ARC: Talk 'Broadcast studio techniques' by 
G3FQ0. 
Southgate ARC; AGM 
Wimbledon DARS: Social evening. 
Itchen Valley RC; Christmas party. 
Ounstable Downs RC; Christmas TV show via GB3TV. 
Dartford Heath DFC: Club hunt, 2.30pm, Dartford 
Heath. 
Leeds DARS Christmas Rally, Pudsey Civic Centre. 
Details from G4WYD on 10274) 658039. 
Sheffield ARC; Pea and Pie supper. 
Felixstowe DARS: Christmas drinks, Grosvenor 
Hotel, Felixstowe. 
Atherstone ARC; Talk 'Centra! electricity generating 
board' by R Hammond. 
Dartford Heath DFC: EGM. 
Mansfield ARS; Talk The oscilloscope' by Mike 
G8GNN. 
Loughborough ARC Construction night. 
Fylde ARS; Hot Pot supper at club. 
Rugby ATS: Annual Christmas Dinner. 
Chester DRS. Construction contest. 
Wakefield DRS Talk 'What am 1 doing in Amateur 
Radio — Part 2.' 
Chichester DARC: Annual Christmas social 
Verulam ARC: AGM. 
Halifax DARS: Christmas social, quiz and pie supper. 
Hastings ERC; Christmas social. 
SE Kent YMCA ARC; Christmas social. 
Fareham DARC: Talk 'Taking the morse test' by 
G3TZL 
Chesham DARS: General meeting. 
S Bristol ARC: Christmas Party. 
Banbury ARS: Talk 'Packet radio' by Roger G40C0. 
North Wakefield RC Christmas dinner. 
Bredhurst RTS. Construction & natter night. 
Salop ARS; Christmas social, 
E Kent RS: Natter night, 
Yeovil ARC: Natter night. 
Sutton & Cheam RS: Christmas get together. 
Loughton DARS; Christmas dinner. 
Dunstable Downs RC Members' Christmas party. 
Harrow RS; Activity night. 
Wakefield DRS; Start of club cumulative contest 
(ends on 2 Jan). 
Stourbridge DARS Main meeting. 
Todmorden DARS Natter night. 
Yeovil ARC: Christmas party & junk sale 
Rugby ATS; Mincepie evening. 
Loughborough ARC: Christmas drink in The Black 
Swan. 
Wakefield DRS; Christmas social 
Delyn RC: Informal meeting. 
Chester DRS Christmas meeting 
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23 Dec Trowbridge DARC: Christmas Party. 
Chesham DARS: Drinks & sandwiches at The 
Queen's Head. 
S Bristol ARC: VHP Activity evening. 

28 Dec Sheffield ARC: Christmas present swapshop! 
29 Dec Chester DRS: Drink & waffle. 

1 Jan 
4 Jan 
5 Jan 

6 Jan 
7 Jan 

8 Jan 

11 Jan 
12 Jan 

13 Jan 

14 Jan 

1988 
HAPPY NEW YEAR! 

Sutton & Gheam RS: Natter night. 
Todmorden DARS; Construction competition. 
Fylde ARS: AGM, 
Delyn BC: Informal meeting. 
Rugby ATS: New Year natter night. 
Chester DRS: AGM. 
Wakefield DRS: Night on the air, 
S Bristol ARC: Cine film evening. 
Bredhurst RTS: Talk 'Phase Lock Loops' by Steve 
G8NVH. 
Yeovii ARC: Talk 'Contest Operating' by G3GC. 
Salop ARS: Equipment bring & buy. 
Horsham ARC: Talk 'Planning applications' by 
G3UDU. 
Itchen Valley ARC: Talk 'A low cost panoramic 
receiver' by Andrew G4XZL. 
Atherstone ARC: Club night, 
Rugby ATS: Constructors' corner- 
Keighley ARS: Natter night 
Wakefield DRS: Debate. 
S Bristol ARC: Bring & Buy. 
Wirral DARC: AGM. 
Willenhall DARS: CW night. 
Edgware DRS: AGM. 
Yeovii ARC: Talk 'Producing Aerial Gain' by G3MYM. 
Bredhurst RTS: Construction & natter night. 

I 
Salop ARS; Special event station GB2SSJ on air 
(Salop Silver Jubilee). 

15 Jan Sutton & Cheam RS: Talk 'Air Speed Capacitors' by 
Malcolm Kirk G4XMK. 

18 Jan Todmorden DARS Natter night. 
Bredhurst RTS; Slide competition with Parkwood 
Photo Society. 

19 Jan Delyn RC. Informal meeting 
Wakefield DRS: Mastermind. 
Halifax DARS: Talk 'RAYNET by David Holdsworth 
G6COG, 

20 Jan S Bristol ARC' Hf Activity Evening. 
21 Jan Yeovii ARC: Talk 'Moonbounce' by G3MYM. 

Bredhurst RTS: Talk 'SWR — the facts' by G3MCK. 
Salop ARS; Video Night. 

23 Jan Wakefield DRS; Annual dinner. 
25 Jan Atherstone ARC' Informal at The Bull, Witherley. 
26 Jan Ketghley ARS' AGM. 

Wirral DARC, Surplus equipment sate 
Wakefield DRS' Talk 'Stateside' by G1 FOC. 
Itchen Valley ARC Talk Wireless from the 
beginning' by Peter G3CBU. 

27 Jan S Bristol ARC: Club Project --- construction evening. 
28 Jan Yeovii ARC: Natter night. 

Bredhurst RTS; Construction & natter night. 
Salop ARS; HF night on the air, 

29 Jan Bredhurst RTS: Christmas dinner & dance. 
31 Jan Belle Vue/Norbreck Radio Rally. Norbreck Castle 

Hotel Exhibition Centre, Queen's Promenade, 
North Shore, Blackpool. Show opens at 11am. 
Admission £1, Senior citizens 50p, under 14's 
free. Trade stands, bring & buy, ample free parking, 
bars & restaurants, RSGB Morse Tests (book in 
advance with RSGB). 
Talk in on S22 and SU8. Further details from Peter 
G6CGF on 051 630 5790. 

Aberdeen ARS Don 04676251 
Abergavenny & NH ARC GW4XQH 0873 4655 
Aberporth ARC GWODPR 023987 274 
Aire Valley RS G6NFT 0532 44597 
Alyn & Deeside ARS GW4EKK 0244 660066 
Amateur Radio & CC Trevor 04895 81032 
AMRAC Phil, G6DLJ 0703 987754 
Armath & Dungannon J Murphy 0861 522153 
DARC 
Atherstone ARC Roy 0203 393518 
Axe Vale ARC Bob 02974 5282 
Ayr ARC GM3TH1 0292 42313 
Banbury ARS Bryan, G1110 Banbury 51774 
Barking RES R Wood berry 01 594 4009 
Barry College RS John 065679 710 
Basingstoke ARC Jim, G1WKK QTHR 
Bath DARC G4UMN 0373 63939 
Biggin Hill ARC G3UMI 01 462 2689 
Borehamwood & Elstree Tony 01 207 3809 
ARS 
Braintree ARS Pub Sec 0376 28714 
Bredhurst RTS Kelvin, GOAMZ 0634 376991 
Bridgend DARC Dave 0656 723508 
Brighton DARS Peter 0273 607737 
Binstead ARS Douglas 0983 67665 
Bristol ARC G4Y0C 0272 4116 
Bristol (Shirehampton) Ron Ford 0272 770504 
ARC 
Burnham Beeches RC G6EIL 0628 25720 
BT (Reading) ARC G4MUT 0734 693766 

Bury RS Allan 0204 706191 
Cambridge DARC D Wilcox 0954 50597 
Chesham DARS Liz GOETU 09278 3911 
Cheshunt DARC G4VMR 092084 250 
Chester DRS Dave G8ZRE 0244 336639 
Chichester DARC C Bryan 0243 789587 
Clacton ARS Reg 0255 430466 
Chiltern ARC Ron G3NCL 0494 712020 
Clifton ARS R Hinton 01 301 1864 
Conwy Valley ARC GWKGI 0745 823674 
Coulsdon ATS Alan 01 684 0610 
Coventry ARS Bill G3UOL 0203 414684 
Crawley ARC Jack 0293 28612 
Darenth Valley RC Sec 0322 63368 
Dartford Heath DFC Pete 0322 844467 
Delyn RC Sec 0244 819618 
Denby Dale DARC G3SDY 0484 602905 
Derwentside ARC Dave G3KMG 0207 504198 
Donegal ARC EI3BOB 074 57155 
Dorking DRS John 0306 77236 
Droitwich DARC G4HFP 0299 33818 
Dudley ARC John 0384 278300 
Dunfermline RS GMODYD 0383 413440 
Dunstable Downs RC Phil Morris 0582 607623 
Ealing DARS Anton Berg 01 997 1416 
Eastbourne EARC G1BRC 0323 29913 
East Kent ARS Stuart 0227 68913 
East Lancashire ARC Stuart 0254 887385 
Edgware DRS G4IUZ 0707 65707 
Exeter ARS R Tipper 0392 68065 
Fareham DARC Alan G3CCB 0329 288139 
Farnborough DRS Mr Taylor 0252 837581 
Felixstowe DARS G4YQC 0473 642595 

Please note that the deadline for the March 
segment of Radio Tomorrow (covering activities 
from 1 sf February to 1 st April 1988) is 14th 
December Ipi ; * %P 
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Although not included on the PCB, 
there are a couple of additional 
circuit facilities which have been 
used with this transceiver, and 
circuits are shown here for them. 

frequency is considered to be the 
centre of the transmitted frequency 
it is a simple matter to mentally 
subtract 1.5 from the dial reading on 
USB or add 1.5 on LSB. 

Soldering irons at the ready? Well, let's begin 

construction, after a guided tour to some optional extras 

from the Kanga Gang. 

They are an S-meter and a reflecto- 
meter, which uses the same meter 
movement as the S-meter. 

The S-meter is driven from the 
source of the final IF amplifier, and 
uses a very simple circuit which 
depends on the fact that the source 
current of this stage will vary as the 
AGC voltage applied to the second 
gate varies. A simple bridge circuit 
enables this variation to be 
registered on the meter. 

The reflectometer circut cuts 
into operation automatically on the 
changeover to transmit. Both 
circuits are shown together in 
Fig. 1. 

The frequency display unit be 
used here can be obtained from 
Timestep Electronics and wired up 
for direct frequency readout. How- 
ever the offset of the dial can be set 
to only 455kHz, although on LSBthe 
offset should be 453.5 and USB 
456.5, so there is a slight frequency 
readout error, but if the displayed 

Assembly 
May we take the advantage of 

this article to reinforce what we 
have said before about faults on 
units constructed from articles? 
Over the last few months we have 
seen many examples of home brew 
equipment, and these range from 
excellent to worse than bad! 
Examples in the latter category are 
caused by the constructor not 
paying attention to detail, mounting 
components poorly and using in- 
correct tools. To cover these points 
in order we start with detail; the 
worst seen here was a board where 
some components were soldered at 
only one end, the other not having 
seen the iron let alone some solder. 
Another typical problem in this 
category is getting diodes, electro- 
lytic capacitors (especially tantalum 
types) and transistors and ICs in the 
board the wrong way round. 

Mounting components properly 
is important, and to find out the 

10k 
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Fig. 10 Suggested S-meter and reflectometer circuit. 

correct way look at a commercially 
constructed PCB. Ideally resistors 
should be mounted half a millimetre 
above the board, but the insulation 
on them is adequate for most 
working voltages for them to be laid 
flat on the surface. Capacitors again 
should be just off the surface but 
diodes can be mounted flat on the 
board. Transistors should be 
pushed home to between three and 
five millimetres from the board as 
should integrated circuits. 

The use of poor or inappropriate 
tools shows up in the large majority 
of cases we see. Cutters which are 
too large are given away by long 
wires poking out of the solder bead. 
Ideally the wire should be cut one 
millimetre above the board prior to 
soldering, butthis is ratherfiddly. To 
save having to fight through a forest 
of wire ends, we insert one com- 
ponent at the time, solder it, then 
trim it using flush cutters. 

Large puddles of solder indicate 
too thick a solder and ridged solder 
beads indicate too small an iron. A 
little more care taken in construct- 
ing the boards will reduce the errors 
considerably and proportionally 
increase the chance of the board 
working first time to switch on! 

Setting up — Receiver 
On applying power, aerial 

signals should be audible from the 
loudspeaker as the set is tuned over 
the band. Select a suitable signal in 
the middle of the band and peak T1 
and T2. Now peak T8 and T9 for 
maximum output. By this time the 
selected signal should be fairly 
strong and on tuning T10 it will be 
noticed that the signal will decrease 
in amplitude as the core comes to 
resonance; this is because the AGC 
voltage increases as this core is 
resonated and this in turn reduces 
the gain of the receiver. This core 
should be tuned for minimum loud- 
speaker signal. 

Now the CIO frequencies have 
to be set up. To do this find a carrier 
and it will be noticed that as the 
signal is tuned to zero beat it will 
either disappear before you get 
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Fig. 11 Connection details of the 
DFM used in the circuit. 

there or the.signal will go through 
zero, rise the other side somewhat 
and then go. The trimmer of each 
resonator must be adjusted so that 
the signal disappears just as the 
signal arrives at zero beat. Having 
set one, switch to the other side- 
band on the mode switch and adjust 
the other. That completes setting up 
of the receiver. 

Setting up — 
Transmitter 
Before we start it is assumed 

that the Cirkit PA module has 
already been set up as instructed in 
the kit. 

Two things must be done prior 
to tuning the main PCB; firstly RV3 
must be rotated fully anticlockwise 
to unbalance the balanced 
modulator and secondly 12 volts 
applied to the filter control pin to 
switch to the AM filter. This will 
supply a signal to set up the trans- 
mitter bandpass circuits. 

With a reflectometer and 
dummy load connected to the aerial 
socket apply power and press the 
PTT. If all is well a signal will be 
evident on the reflectometer. Tune 
the dial to mid band and peak T11, 
T4, T5, T6, and T7 for maximum 
output. 

Tune to 1970khz and adjust T4 
and T6 for maximum signal, then 
tune to 1850 and tune T5 and T7 for 
maximum. If the dial is now tuned 
across the band the output level 
should be fairly constant. Do not 
worry if this level is only a watt or 
two as the degree of unbalance of 
the balanced modulator varies from 
device to device and is dependant 
on the value of R61. 

Using another receiver very 
loosely coupled to the transmitter, 
listen to the 160 metre signal and 
adjust RV3 for minimum carrier. 

this should be at about half track 
setting. If a microphone is now 
plugged in and spoken into, the 
output should talk to full output of 
the PA, 15 to 20 watts. The value of 
R66 is now increased so that it is 
only just possible to reach full 
output when speaking into the 
microphone with a normal voice 
and the microphone gain up full. 

The set can either be left as an 
SSB only rig, or if CW is required a 
keyed 454.5kHz oscillator must be 
built. This frequency is 1kHz HF of 
the USB CIO signal which is used to 
receive and transmit a LSB signal 
on 160 metres. This signal is fed 
into the transmit IF strip atthe diode 
gate formed by D4. The small length 
of track on the top side of the board 
between pin 4IC6 and the top end of 
R47 must be cut. This will have two 
effects, the supply is removed from 
TR6 effectively isolating the signal 
from the sideband generator from 
reaching the transmitter stages and 
will also turn off gate D4. The signal 
from the keyed CW oscillator is fed 
onto the cathode of D4 and passes 
through the transmitter stages in 
the normal way. The drive level is 
adjusted on first setting up using 
the preset on the keyed oscillator 
PCB. Fig. 15 shows the wiring 
necessary for CW operation and it 
will be noted that the supply to the 
oscillator is keyed by the TX+6V 
supply and that this is selected by 
the mode switch in the CW mode. 
This will disable the oscillator in the 
sideband modes. The emitter is also 
keyed by the PTT line. The CWkeyis 
plugged into the microphone socket 
on the front panel or a jack socket 
could be included on the backdrop. 

The reason for this double 
keying is to ensure thattheoscillator 
is running prior to the amplifier 
stages coming to life so reducing 
'click' on the make of the key. The 
click on the break of the key relies on 
the Q of the resonator prolonging 
the signal after removal of supply 
and so shaping the break. 

Errors 
Unfortunately, a number of 

errors crept into the circuit 
diagrams published with the first 
part; most of these are fairly 
obvious. 

On all circuit diagrams, the little 
boxes marked 'FB' indicate the 
position of ferrite beads. 

On Fig. 2, the output pin of IC1 
should be labelled pin 3; the two 
connections labelled 'RX +6V 
SUPPLY,' etc., and 'CONTROL RF 
AMP ON/OFF' are in fact to the 
same point and they have a pair of 
decoupling capacitors added, C111, 
112. The wiring round RLA6 is 
obviously wrong, the earth symbol 
should have been drawn attached to 
the RH side of the coil box, at the 
junction with C24. Also, below Q2, 
the lower junction of C18 and R9 
should go to earth, not to the 
junction of R7, RIO and C19. And 
the right-hand output to the 
frequency meter unit should be 
labelled 'GND', ie ground. 

Fig. 3 gained a few duplicate 
capacitors: the one directly below 
R25 should be C43, not a second 
C42, and that below T9 should be 
C46 not C45. The tops of R24 and 
R31 should go to the +8V line, notto 
the +6V (Rx) line. R28 is 330R not 
300R and R40 is 10R. 

IC6 on Fig. 4 has an additional 
capacitor, C113(1 On) between pin 5 
and earth. On the same diagram, 
C67 is connected between earth 
and pin 8 of IC7 (though this will not 
make any practical difference, it's 
the way the PCB is designed) and 
the capacitor labelled C89 above 
IC7 should be C69. 

Like all the other NPN tran- 
sistors in the project, Q12, 13, 14 
should be BC183 or similar, not 
BC182 as wrongly stated on Fig. 5. 
Also R51 should be 470K not 470K 
and the connection to the pole of 
SWIc should be labelled +8V. 

Finally, on Fig. 9 the switch to 
the middle left is SW2, the main on- 
off switch, and the socket is SK4. 
The top pin of this should be con- 
nected to +12V from the supply and 
the bottom to OV. CIO, below Q22, 
is in fact C110. 

TO + ENDS OF UNKS3 & 4 SEE TEXT 

lOn 

lOn 

+12V 

SEE FIG 2{ e ) - OUTPUT Q13 
Fig. 12 Details of how the 
additional circuitry is added to 
the PA module. 

]> 
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Components List 84, 86. 109-112 lOOn (31 off) 
Coii Winding Data C17, 21. 22 26, 34 22p 

T4, 5, 6, 7 Primary; 60 turns centre taped; C25, 27. 33 ,35, 220p polystyrene 

secondary 10 turns: both in 75, 79 
,62, enamelled copper wire, 40 SWG, C41, 51. 54 

on Toko 10K coil former. 64, 65, 67 80, 81, 
LI 30 turns 36 SWG wire, close 83, 99 InO (11 off) 

wound, on V^in dia former with slug. C69, 71 10Ou 15V electrolytic 
L4. 5 25 turns 26 SWG wire on T68.2 C70, 82, 88 2u2 tantalum electrolytic. 

former 
C95-98 
C100, 101 

25 volts 
1n5 
470n 

RESISTORS (all 0.25W 5%) C102, 103, 107 luO 25 volt tantalum 
R1, 16. 76 47 R electrolytic 
R2, 4, 14 68R CV1 5-50p variable capacitor 
R3 12R CV2, 3 9-50p trimmer capacitor, 
R5, 22. 29, 62 68k 5mm size 
R6 15k 
R7 47k SEMICONDUCTORS 
R8, 37, 50. 53, 58, IkO IC1. 7 SL610 or SL1610 
60, 72 IC2 SBL1 
R9. 18-20, 25-27, 100R (11 off) ICS, 4 78L05 
32-34, 65 ICS 78 LOS 
R10, 56, 61. 69. 73, 10k IC7 ULN2283 
74, 77 ICS SL640 or SL1640 
R11 220R 1C9 4069B 
R12, 48. 51, 59 470K Q1 2N3819 
R13 1k8 Q2-5, 9-15. 17-22 BC183 or similar (17 off) 
R15 470R Q6-8, 16 3N204 or3SK85, or similar 
R17, 49, 52 56k D1-3 OA2 or similar germanium 
R21, 28, 35, 66 330R diode 
R23, 30, 57 1 k5 D4-7 1N4148 
R24, 31, 44 6k8 D8 1N4001 
R36 220k ZD1 3V3 zener diode 
R38, 70, 71 18k 
R39, 41 120k 
R40 10R (but see text) MISCELLANEOUS 
R42 1 MO T1, 2 KANK 3333 (Toko) 
R43, 67, 68, 75, 2k2 T3 RMC41996 filter matching 
78, 79 transformer (Cirkit) 
R45, 46, 47, 63, 64 100k T4-7 See coil winding data 
R54, 55 22k T8-11 YHCS11100AC2 (Bonex) 
RV1, 2 10k panel-mounting pots. LI, 4,5 see coil winding data 

logarithmic L2 1 mH RF choke 
RV3 47k miniature horizontal L3 ferrite bead on lead 

preset pot FL1 MF31CSSB filter (IQD Ltd) 
RV4 470k miniature horizontal 

preset pot 
FL2 

XTAL1 

CFW455H AM filter 
(IQD Ltd) 
455B ceramic filter (Bonex) 

CAPACITORS (all ceramic disc unless specified) XTAL2 455H ceramic filter (Bonex) 
C1, 3, 12 270p polystyrene RLA1 2 pole 2 way relay, 6V coil 
C2 lOp (MS Components) 
C4-7, 9, 10, 18, 19, RLA2-6 1 pole 2 way relay, 6V coil 
29-31. 36, 37, 52, (MS Components) 
58, 59, 85, 87, SWT 4 pole 3 way rotary switch 
89-94, 105, 106, SW2 on-off switch 
108, 113 lOn (23 off) SKI Phones jack 
C11 lOOp SK2 CW jack 
C13, 14, 72, 74, 560p polystyrene SK3 Microphone/PTT socket 
76, 78 SK4 Power supply connector 
C15, 16. 20, 23, 24, SK5 Antenna connector 
32, 38-40, 42-50, 
53, 55-57, 60, 61. PCB, ferrite beads, Cirklt PA module (see text). 
63, 66, 68, 73. 77, heatsink, connectors. wire, case, loudspeaker. 
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With the cost of HF beam aerials 
now reaching levels which only a 
few years ago would have purchased 
a complete station, many amateurs 
are contemplating the use of wire 

In all probability, the reason for 
this misunderstanding is that most 
text books show the aerial fed either 
at the apex or at the mid point of the 
horizontal side. In this configuration 

An often misunderstood and maligned antenna is 

the delta loop, but with a bit of tender love and 

care, it can turn in good DX for minimal outlay, 

Brian Kendal, G3GDU, explains. 

aerials for the DX bands. The first 
choice is often a multiband device, 
such as a trap dipole or a G5RV, but 
although capable of operation on a 
wide range of frequencies, with few 
exceptions (the G5RV is outstanding 
on 20 metres), the performance on 
the DX bands is often disappointing 
and the operator is tempted to take 
the hammer to the piggy bank. 

Nevertheless, there are many 
types of wire aerials which are 
capable of good DX performance, 
even when suspended at only 
modest heights. Of these, the most 
effective are those which radiate 
vertical polarisation. This is of 
particular importance, for it is often 
not realised that it is at least as 
important to radiate at a low angle 
as it is to achieve gain in the 
horizontal plane. One type of aerial 
capable of meeting these parameters 
is the delta loop. 

The Delta Loop 
The delta loop is probably one of 

the simplest yet least understood of 
wire aerials, and it is often compared 
unfavourably with the quad loop. 
Nevertheless, when configured 
correctly, it can provide DX capability 
from almost any location. Further 
more, in common with many other 
types of loop aerial, it is very tolerent 
to location and can perform effect- 
ively even in confined spaces. 

the aerial is operating in the 
horizontally polarised mode in which 
it is comparable with, though 
offering slightly less gain than the 
conventional quad loop. It is 
consequently subject to the same 
constraints as all other horizontally 
polarised aerials, requiring 
considerable height to achieve a low 
radiation angle. 

However, if the position of the 
feed point is changed, the radiation 
becomes vertically polarised and the 
aerial becomes an efficient low angle 
radiator, even when the base of the 
delta is only a few feet above the 

ground. The author uses a delta loop 
on 21 MHz, with the apex at a height 
of 21 feet. The performance of this 
has been compared both with that 
of a multiband trap dipole and of a 
full size G5RV at a height of 30 ft. 
In nearly twelve months operation 
there has only been one instance 
where the received signal from the 
delta loop was weaker than that 
from the larger aerial and normally 
the difference is in the order of two 
S points or more. Investigation of the 
'rogue' report showed that the 
station worked was in an optimum 
direction for the larger aerial yet 
directly in the plane of the loop. 

Design Factors 
In its simplest form, the delta 

loop comprises about a wavelength 
of wire mounted vertically in a 
triangular configuration with either 
the apex or base uppermost. By 
varying the position of the feedpoint, 
the loop will radiate either vertically 
or horizontally polarised signals. No 
matter which polarisation is selec- 
ted, the loop will exhibit a feed 

(a) (b) 

Fig. 1 Delta loops for horizontal polarisation; (b) will radiate at a lower lobe 
angle than (a) but in neither case will the angle be low enough for DX 
working unless the height of the loop is approaching a wavelength. 
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(a) (b) 

Fig. 2 Vertically polarised delta loops; (b) will radiate a lower lobe angle than 
(a) but either is quite capable of excellent performance even when the top 
of the loop is less than a wavelength in height. 
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impedance of about 100 ohms and 
will therefore offer a reasonable 
match to 75 ohm feeder. If 50 ohm 
feeder is to be used, an electrical 
quarter wavelength of 75 ohm 
feeder will provide a satisfactory 
impedance transformation. 

The maximum efficiency will 
occur when the aerial takes the form 
of an equilateral triangle when the 
gain at right angles to the plane of 
the wire will be about 1.5 dB over a 
dipole at the same height. 

If there is insufficient height 
available to make the sides of equal 
length, the loop may be flattened 
with some loss in gain. Alternatively 

the aerial may be 'top loaded' with 
a claimed increase in gain, but the 
author has, as yet, no practical 
experience of this configuration, 
although it is high on his list of future 
projects. 

Horizontally Polarised 
Delta Loop 
If the loop is fed either at the 

apex or at the centre of the hori- 
zontal side, the radiation will be 
horizontally polarised with the aerial 
acting in a somewhat similar manner 
to a stacked inverted Vee and a 
dipole. 

In such circumstances, in 
common with all other horizontally 
polarised aerials, the height above 
ground will have a considerable 
effect on the angle of radiation. 
Unless the centre of the loop 
exceeds a half wavelength in height, 
very little low angle signal can be 
expected and the DX performance 
will be disappointing to say the least. 

Unless sufficient height is 
available, it is always preferable to 
use the delta loop in the vertically 
polarised configuration. 

Vertically Polarised 
Delta Loop 
It is when the delta loop is used 

in the vertically polarised mode of 
operation that it really comes into its 
own, for in this configuration it 
operates in a similar manner to and 
with the same low angle character- 
istics of a pair of phased quarter 
wave vertical aerials without the 
associated problems of ground plane 
radials. Furthermore, in common 
with many other types of loop aerial, 
it is very tolerent to location, being 
little affected by nearby objects. I 
have heard of loops being mounted 
between houses and hidden in the 
foliage of trees, whilst my own is 
suspended a few inches from a 
metal mast with one guy wire 
passing through the loop and 
another only a few inches distant 
and the lower side passes through 
the branches of a tree, all without 
apparent detriment to the 
performance. 

The loop may be mounted apex 
upwards or inverted, the latter 

/ 

7* 

Fig. 3 Vertically polarised delta loop 
with feed point positioned for 
symmetrical current distribution. 
Maximum current points are/ 
indicated by X. 
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10 REM DELTA LOOP CALCULATIONS 
20 CLS 
30 PRINT*1 H . F . DELTA LOOP CALCULATIONS" 
40 PRINT 
50 INPUT "FREQUENCY OF OPERATION (MHZ) ",F 
60 IF F>75 THEN GOTO 350 
70 PRINT 
80 PRINT "OPTIMUM SHAPE IS EQUILATERAL TRIANGLE" 
90 PRINT 

100 L= (INT (10* (1007/F)) /10) 
110 PRINT "LENGTH OF LOOP = ";L;" FT" 
120 PRINT 
130 PRINT "LENGTH OF DIAGONAL SIDE = "; (INT (10* (1007/F))/10)/3;" FT" 
140 H=SQR(((1007/F)-2)/12) 
150 PRINT 
160 PRINT "HEIGHT OF LOOP = "; (INT (10*H))/10 ; " FT" 
170 PRINT 
180 PRINT 
190 INPUT "IS ADEQUATE HEIGHT AVAILABLE (Y/N) ",Z$ 
200 PRINT 
210 IF Z$="Y" OR Z$="y"THEN GOTO 290 
220 INPUT "AVAILABLE HEIGHT ",H 
230 PRINT 
240 A= (L*L+ C4*H*H) ) / (4*L) 
250 PRINT "LENGTH OF DIAGONAL SIDE NOW "; (INT (10*A))/10;" FT" 
260 PRINT 
270 PRINT "LENGTH OF HORIZONTAL SIDE NOW "; (INT (10* (L-(2*A))))/10:" FT" 
280 PRINT 
290 INPUT "FURTHER CALCULATION (Y/N)",AS 
300 PRINT'" 
310 IF A$="N" THEN GOTO 340 
320 IF AS="Y" THEN GOTO 10 
330 GOTO290 
340 STOP 
350 PRINT 
360 PRINT "FREQUENCY TOO HIGH FOR PROGRAM" 
370 PRINT 
380 GOTO 50 

Fig. 4 Simple computer program for calculating the dimensions of delta 
loops. Provision is also made for calculating alternative dimensions should 
insufficient height for an equilateral configuration be available. 

signal will be balanced out and 
virtually all of the transmitted signal 
will be vertically polarised. 

For all delta loops the generally 
accepted formula for calculating the 
length of wire required is: 

length (feet) = 1007 
frequency (MHz) 

Although the aerial is very 
tolerant, some pruning may be 
necessary; however this has not 
proved necessary in any of the half 
dozen or so that the author has used 
over the years. 

Once resonated, it will be found 
that the loop has sufficient band- 
width to exhibit a low VSWR across 
the whole of the band. 

The loop is also surprisingly 
tolerant to the type of wire used in 
its construction whether it be 
insulated or not, stranded or single, 
thick or thin. The only criteria seems 
to be that it is sufficiently strong so 
as not to break under its own weight 
or in the wind. 

Top Loaded Delta Loop 
An interesting variation of the 

delta loop was described by W1DTV 

providing the lower radiation angle, 
but the former being more conven- 
ient for installation as it needs but a 
single suspension point such as a 
tree, mast or chimney. 

In practical terms, the minimum 
height is only limited by the 
necessity of avoiding garrotting 
innocent passers-by with the lower 
side. Even at these heights the angle 
of radiation is sufficiently low to 
provide considerable DX potential. 

The most simple method of 
configuring the delta loop in order to 
radiate vertical polarisation is to feed 
at one end of the horizontal section. 
If fed directly with coaxial cable, the 
inner core should be connected to 
the diagonal and the screen to the 
horizontal side. 

In this configuration the current 
maxima (and consequently the 
points of maximum radiation) will be 
at the feed point and approximately 
the mid point of the opposite side. 

A better position for the feed 
point, however, is along one of the 
diagonal sides at a quarter wave- 
length from the apex. This will give 
a more symmetrical current distri- 
bution and, furthermore, the horiz- 
ontal component of the radiated 
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H.F. DELTA LOOP CALCULATIONS Is ADEQUATE HEIGHT AVAILABLE (Y/N) ?N 

FREQUENCY OP OPERATION (MHZ) ?7.05 AVAILABLE HEIGHT ?35 

OPTIMUM SHAPE IS EQUILATERAL TRIANGLE LENGTH OF DIAGONAL SIDE NOW 44.2 FT 

LENGTH OF LOOP = 142.8 FT LENGTH OF HORIZONTAL SIDE NOW 54.2 FT 

LENGTH OF DIAGONAL SIDE = 47.6 FT FURTHER CALCULATION (Y/N)TN 

HEIGHT OF LOOP = 41.2 FT 

Fig. 5 Sample print-out to confirm that the program of Fig. 4 has been 
entered and is compatible with the computer. 

in 1978. Although I have not, as yet, 
not tried this configuration, I feel that 
it is well worth investigation. 

In the conventional vertically 
polarised delta loop, the sections of 
the aerial which carry high current 
(and consequently maximum radia- 
tion) are mostly horizontal and near 
to the ground. Also, in any half wave 
element, the Vsth of a wavelength at 
either end contributes very little to 
the overall radiation. The loop can be 
thought of as comprising two half- 
wave elements so reducing the 
horizontal section to % wavelength 
(ie. Va wavelength from each 
element) will effectively move the 
parts of each element contributing 
most to the radiation into the vertical 
plane. 

This elongates the loop verti- 
cally, but by the same consideration, 
the Vs wavelength of the loop on 
either side adjacent to the apex also 
contributes very little. No harm will 
result if these are brought together 
and folded at right angles to the 
plane of the loop, thus restoring the 
loop to its original height. The folded 
part of the loop could then be 
replaced by a single wire stub which 
could be varied in length to tune the 
loop. 

In practice W1DTV found that 
the stub had to be considerably 
longer than the section of the loop 
which it replaced, but that if 
necessary for space reasons, its 
length could be reduced by inductive 
loading with some loss of 
bandwidth. 

From a combination of practical 
measurements and mathematical 
analysis, W1DTV concluded that the 
effect of loading and raising the high 
current part of the aerial gave a gain 
of 2.3dB over a conventional delta 
loop. 

If this figure is added to the 
1.5dB gain of a conventional delta 

loop over a dipole, and considering 
that the resulting 3.8dB gain is at an 
angle for which a horizontally 
polarised beam would need to be 
raised to a height in excess of a 

wavelength, it will be realised that 
the top loaded delta loop is poten- 
tially a formidable DX aerial even 
though the support height need only 
be a little over a quarter of a wave- 
length and the material cost but that 
of a few yards of wire. 

Conclusion 
My experience with a 

conventional vertically polarised 
delta loop has convinced me that, 
even in its present form, it is an 
effective DX aerial. Nevertheless, 
there is still room for experiment- 
ation, which at a cost of only time 
and a few yards of wire, could 
provide an interesting, inexpensive 
and worthwhile project. 

(a) (b) 

(0 (d) 

Fig. 6 Derivation of the W1DTV antenna: (a) conventional delta loop marked 
at X/8 intervals; (b) segments 2,1,8 and 4,5,6 straightened; (c) points 2 and 
4 brought together; (d) as points 2 and 4 are at the same potential, the 
segments 2,3 and 3,4 are replaced by a single wire which may be 
positioned at right angles to the loop (ie vertically through the page). 
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The Welsh 

Rope Trick 

The second and final part in the story 

of one ham against the world — and 

with the sort of help he's got, the world 

doesn't stand a chance! 

The story so far. . . 
Two years have gone by since the first hint of 

animosity between our hero and the dreaded Mr 
Wythinton. In that time nearly everyone from the 
Court of Human Rights down to the local Boy Scouts 
have been involved in the dispute, an aerial goes up 
and the planning officer comes down. But Mr 
Wythinton has not reckoned with the combined 
might of our hero and his wife Blodwen, who is 
described (out of earshot) as the poor mans Pershing. 

Yet another aerial takes to the sky as Wythinton 
goes off the deep end, but then comes to a 
stuttering halt as he realises that there's nothing 
holding it up! Can his mind be going? Well, with a bit 
of luck. . . 

As if the wild flute music was affecting him 
similarly the observer swayed towards the garden his 
eyes still fixed on the ascending wires. 

"Yes?" The hissing sibilant just under his nose 
made him jump. Blodwen materialised before him on 
the other side of the fence, projecting all the benign 
malignancy of a laughing shark. 

"I — er — how —7" inquired the mesmerised 
man keenly. 

"Balloon" uttered Blodwen succinctly, turning to 
go. 

"Balloon?" repeated Wythinton in ascending 
scale. 

"Balloon," affirmed Blodwen over her shoulder, 
wiggling her thumbs akimbo and enjoying life 
tremendously. 

"H-how. . .7" asked the other, displaying no little 
expertise at slackmouthed interrogation. 

Turning to face him again and without looking 
upwards the woman pointed above her head. "See 
those?" 

Wythinton craned his neck and surveyed the grey, 
lowering mist. 

"See...?" 
"Clouds!" 
"Clouds?" 
"Clouds. There's got to be a balloon above 'em, 

hasn't there, eh?" 
"Above. . .?" 
"I reckon an antenna's tied to a helium balloon 

with fishing line in between. It's gone up above that 
cloud," theorised Blodwen, showing surprising 

patience. "You couldn't see it — the cord I mean. It's 
light grey nylon line." 

"The — the flute?" 
Blodwen shrugged. "My husband's practising so's 

he can teach the kid, look you?" 
Mr Wythinton did look. Long and hard. The 

stupefied look vanished from his face to be replaced 
by its usual day-to-day expression; the hateful scowl 
a pocket calculator wears on its LCD when working 
out VAT. "That'll be against some law. Low flying 
aircraft at risk. I'm making a complaint," and he 
departed exultingly. 

Blodwen watched the nagging gnome scamper 
off. She had her "Hubble bubble, toil and trouble!" 
look on that morning. The slit-eyed one a hawk 
wears as it's figuring where exactly to drop in on the 
pigeon. 

Our phone rang scarcely fifteen minutes later and 
I answered. "No, not a balloon. Actually it's a jumbo 
jet I hired for the day. . ." 

". . . I'm serious," cut in the pleasant young 
planning officer. 

"So am I. Look, I'll level with you. It's a police 
chopper I've been lent. Costs about a hundred pound 
an hour up there, but you've got to take the rough 
with the sour in ham radio I always say. . ." A click 
told me we had failed to communicate. 

A half hour later the sound of tyres screeching 
followed shortly by frenzied dogs on the front door 
bell told me our Bastille was being stormed. Outside I 
found a line of cars disgorging a boarding party with 
enough admin clout to negotiate an arms deal, plus a 
yeastily swelling mob of partisan neighbours 
attracted by the plus transport. Actually loitering with 
marked intent on my drawbridge stood: Inspector 
Sunneshyne of the Pembrokeshire Police; the Chief 
Planning Officer; Town Manager Dafyd Hughes; the 
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pleasant young planning officer, still reasonably 
pleasant; a bewildered looking gent who turned out 
to be from British Telecom via the DTI; a RAF 
Squadron Leader in full uniform by god. And 
Wythinton. 

"Enter, gentlemen," I cried cheerily. "You too, Mr 
Wythinton. Let the social classes mix, say I! Four 
legs fair enough, two legs good, eh?" They all 
trooped past me wearing grim frowns, but fetched up 
abruptly in front of Blodwen standing at the kitchen 
door. The Thinking Woman's Doberman used her 
steel-ballbearing-chewie voice: 

"What is all this about I wonder? Hm?" Her hms 
could leave a nasty bruise, I tell you 

"We 'ave reason to believe you 'ave — er — 
some sort of flying machine, a balloon, above this 
'ere 'ouse," commenced Inspector Sunneshyne, 
predictably taking out a little notebook but wisely 
holding it closed in his hand. 

"Flying machine?" we chorussed, trying to look 
like The Nerd had looked earlier on. Dead thick. 

The RAF-type shoved his oar in. "You must see 
— ah — dangerous, what, eh?" 

The Telecom Manager huffed and puffed. "Vary 
your licence if you've no satisfactory explanation. In 
breach. . ." 

God was indubitably delivering a Final Public 
Warning and the joke was plainly over so we 
preceded smoothly to the denoument. ". . .come 
with me, gents," I interrupted. We all crowded 
through the back door and stood on the patio, gazing 
upwards. 

"If you look carefully," intoned Blodwen, sounding 
like a guide in the Chamber of Horrors, "you'll see a 
very thin line, fishing line actually, as I told Mr 
Wythinton when he inquired. It goes from the top of 
our flagpole to the top of our poplar tree down there, 
by the fence. Tom put it up with a bow and arrow, 
see? All we had to do was tie two lengths of bellwire 
in the middle of it, soldered to sixty feet of co-ax. So 
we made, as I'm sure all you technically educated 
gents are aware," and here she cast the Inquisition a 
singeing glance causing a collective step backwards, 
"an inverted Vee suitable for use on eighty metres. I 
raised it all up with the flagpole lanyard, my husband 
being occupied elsewhere at the time." 

Turning to The Nerd she went on, "The sight of it 
going up, I'm sorry to say, induced another fit in Mr 
Wythinton . . ." 

"Fit?" frothed The Nerd, looking as if he was 
having a fit. 

". . . or attack. . ." 
"Attack?" snarled the unfortunate man, looking 

as if he was having one of those too and clearly 
suffering from a bad case of the repeats for the 
second time that day. 

"A spasm, paroxysm?" Blodwen switched into 
Venus Flytrap mode, looking unexpectedly appealing 
and helpless, which is how she nailed me. "I don't 
know. I'm not a psychiatrist. But I think poor Mr 
Wythinton is ill and I hope his behaviour today will 
convince you all that I'm right, eh?" 

Moving towards The Nerd who was sighing and 
slobbering a little, Blodwen bestowed a look on him 
fairly dripping with saintly pity, slipped a hand under 

i 
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his arm and turned him towards the back door. "You 
need medical help, Mr Wythinton. I'm sure all these 
powerful people," and she swept the rapt throng with 
jet, lustrous eyes shining like coals in Hell, "will come 
up with suitable advice you can take to help you get 
rid of the nasties, look you." 

"Nasties?" croaked The Nerd as he was thrust 
out of the front door a second later, a broken man. It 
was his last repetition of the day. 

Since our performance of the Great Welsh Rope 
Trick as Blodwen calls it, there have been no further 
assaults on the front door during prime time and we 
have not received a single official complaint. Our 
neighbour has, very agreeably, not addressed a single 
word to us. He probably continues to make 
complaints; once a nerd always one, says Blodwen's 
mother; nerds plough the furrow to the bitter end. 
But we can only guess his malice still lives from a 
certain wilderness of manner displayed before darting 
inside his office after we have erected something he 
thinks to be particularly provactive. 

Thus, when we were putting up the monoband 
ratatable Yagi on the chimney last week, he came to 
the door of his factory, viewed the erection, and 
foamed visibly. In a little while he started to tear his 
hair and shot. Alas, The Nerd was so far away from 
us sitting on the roof that what he had to 
communicate could not be heard. 

"D ye think it's the Yagi shape that set him off, 
darling; like our Trix barking at that cardboard cow?" 
asked Blodwen gently, looking in Mr Wythinton's 
direction, wiggling both thumbs at him and shaking 
her head sadly from side to side. Whereupon he 
began to jump up and down 
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For whatever rig we run on 
whatever band, most of us will at 
sometime require a 13.5 volt 
supply. With commercial units 
costing from £80 to £200, it is well 
worth considering building your 
own. 

while to limit the switch-on current 
drawn by the main reservoir 
capacitors C4 and C5. The time 
delay produced by R2 and C1 
prevents RLA1 from operating until 
C1 has charged; the voltage fed to 
the transformer is reduced by R1 

Need heavy current at a light price? G. G. Peters 

has the answer. 

Detailed here is a 13.5 volt 20 
amp supply using readily available 
tried and tested components, which 
are also reasonably priced. Whilst 
cost is a major design consider- 
ation, reliability and safety must 
come first with the possibility of 
several thousand pounds worth of 
gear being attached to the supply — 
not to mention the operator also! To 
this end, several protective features 
have been included, such as over- 
current and over-voltage circuits. 

The Circuit 
For the detail of the circuit, refer 

to Fig. 1. The 240 volts main supply 
is fused and switched, then passed 
through a mains filter; the one used 
on the prototype was from RS (or 
Electromail) stock number 238- 
536, but any filter rated at least 3 
amps can be employed. With the 
amount of interference to be found 
on domestic mains supplies, a filter 
is now essential. 

A soft start circuit is 
incorporated which reduces the 
transformer inputvoltagefora short 

until relay RLAI's contacts close. 
The 20 volts required to drive 

the relay circuit is derived from the 
220 volt connection on the 
transformer primary; if this is not 
present, then 18 volts from the 
secondary can be used, and this is 
shown in Fig. 2 where other details 
of alternative transformers are 
shown (for a centre-taped trans- 
former, like that used in Fig. 1, the 
anode of D1 and the negative con- 
nection of 01 would be connected 
across just one half of the 
secondary). 

Transformer Choice 
The transformer used on the 

prototype was 18-0-18 volts with 
10 amps per arm. Several different 
types can be used, and Fig. 2 shows 
the transformer (and delay) circuit 
for two 18V transformers; a single 
18V 20A transformer could be used 
if one can be obtained. There are 
two important points when using 
two transformers: firstly, they must 
be identical, if they are not one 
secondary will tend to 'drive' the 

other (this problem will be particu- 
larly noticeable on low loads, but if 
you have two dissimilar trans- 
formers already, you could try using 
separate rectifiers for them, and 
joining the + and - outputs of the 
two rectifiers at the smoothing 
capacitors); secondly, you must be 
very careful to join the secondaries 
together in the same phase. 

C4 and 5 are the main 
smoothing capacitors and they 
must be computer grade with 10 
amp ripple ratings. R3 is present to 
discharge the capacitors after 
switch-off, especially if thefuse FS2 
should blow. 

Controlling current 
and voltage 
IC1 is the control IC, and 

provides not only the voltage 
regulation but also the current 
limiting. The output voltage is 
sensed via IC1 pin4, and this is used 
to determine the output of IC1 pin 
10. Because the voltage on pin 4 is 
adjusted by RV2, this can be used to 
set the output voltage to exactly 
13.5 volts. 

There are three options here: 
RV2 could be a potentiometer 
buried in the internals of the PSU, 
so that it is adjusted once on setting 
up; it can be mounted on the front 
panel so that the output voltage can 
be adjusted from 5 volts to 14.5 
volts (above which the crow-bar' 
fires); and the voltage input to RV1 
can be taken not from the PSU 
terminals but from the terminals of 
the rig (or whatever) to be supplied, 
using a third wire specially for this. 
This later option would cancel out 
any voltage drop in the positive 
supply lead to the rig (but note that it 
cannot compensate for any drop in 
the negative lead). It is possible to 
use either of the first two options 
with this final option, but it should 
be noted that under high current 
conditions, the voltage registered by 
the PSU's meter will be higher than 
that actually supplied to the rig. 

IC1 can produce an output of 
only 150mA, so Q1, a single 

]> 

HAM RADIO TODAY JANUARY 1988 please mention HRT when replying to advertisements. 55 



NOTE: 
IC1 = LM723 
Q1 = TIP 2N3055 or 2N3055 
Q2-5 = 2N3055 
01= 1N4002 
D2,3 = 1N1184 or similar 
SCR1 = BT152 or similar 
ZD1 = 15V 1WZENER 
* = PART OF NET 
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Fig. 2 The alternative transformer and connections. 

Fig. 1 The circuit diagram of the PSU. 

2N3055, is used to source enough 
current to drive the four output tran- 
sistors, Q2-5. As Q1 will carry just 
the base current for Q2-5, heat 
dissipation will not be too high and 
so just a small heat sink is required 
(and the plastic power version of the 
TIP3055 can be used which is less 
trouble to heat-sink) 

The output transistors, Q2-5, 
are four T03 2N3055S, which will 
easily provide the required 20amps, 

but they need large and efficient 
heat sinks with thermal coefficients 
of 2 degrees C per watt or lower. To 
ensure that the current is shared 
equally by the transistors, each 
emitter has a 100m (milliohm!) 
resistor in series with its output. 

R12 to 14 provide the current 
sense for IC1 and RV1 allows the 
adjustment of the trip current. 
When the trip happens there should 
be approximately 0.55 volts 

between pins 2 and 3 of IC1. R12 to 
14 together have an effective resis- 
tance of 30 milliohms, so at full 
scale the trip will occur at about 18 
amps, but RV1 makes it possible to 
increase this trip current. 

Over-voltage protection 
The over-voltage protection 

becomes most important when 
really expensive gear is being 
supplied, as already noted. If any of 
the output transistors, Q2 to 5, were 
to sustain an emitter to collector 
short, then the output voltage could 
rise to as much as 20 volts, which 
would damage most items that 
could be connected to the PSU. To 
protect the supplied item, there is a 
crowbar circuit, which is aptly 
named because what it does is to 
literally take a crowbar to the 
output! In electronic terms, the 
crowbar circuit fires SCR1 so that a 
very large current flows and blows 
fuse FS2. The protection level 
voltage is set by ZD1, a 15 volt zener 
diode; when the threshold voltage 
of the zener is exceeded, a current 
will flow into the trigger input of 
SCR1, limited by R11, which will 
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cause the SCR to fire and conduct. 
C9, 10, 11 and 12 are present to 
prevent accidental firing of the SCR 
due to RF and/or pulses finding 
their way back into the PSU from the 
supplied circuit. 

Resistor R5 is approximately 
500m (milliohms again) and this is 
present to prevent the SCR from 
being destroyed by the amount of 
current that the capacitors C4,5 can 
deliver — which could be of the 
order of a 100 amps or more, for a 
brief period. Because R5 has to 
withstand high currents, it has been 
wound from four strands of 
nichrome wire (as used in electric 
fire elements) on the prototype, as 
shown in Fig. 3. Because this type 
of wire cannot be soldered with 
electrician's solder, it is bolted 
through the RGB as shown in the 
figure. 

Metering is provided by Ml, 
which can be switched to display 
either voltage or current output. A 
1mA FSD standard meter is used 
which on the prototype had a scale 
running from 0 to 20 and an internal 
resistance of lOOohms. For correct 
reading, the value of R16 plus the 

internal resistance of the meter 
should be equal to 20k, and as the 
meter's resistance was so much 
smaller than this, 20k was used for 
R16. For the current ranges to read 
correctly, R15 plus the meter's 
internal resistance resistance 
should equal 600ohms, so on the 
prototype BOOohms was used. 
(These values give FSDs of 20V and 
20A respectively.) 

Construction 
The exact components used in 

the construction of this project are 
by no means critical; however, the 
ratings for them given in the com- 
ponents listing must not be 
reduced, and there will be no harm 
in exceeding them, within reason. 

The construction and layout are 
in most respects quite straightfor- 
ward, the vast majority of compo- 
nents being wired directly. It was 
judged unnecessary to make a 
special PCB, and the few compo- 
nents that do require this sort of 
mounting were put on to a piece of 
Veroboard; the layout for this is 
shown in Fig. 4. 

For normal operation, high 
currents are kept away from the 
Veroboard; however, the SCR and 
associated circuitry forthe crow-bar 
over voltage protection are mounted 
on the Veroboard, and the high- 
current lines here are doubled up 
with the gap between them flooded 
with solder. 

The heat sink for the output 
transistors, Q2-5, needs to be quite 
large as already mentioned; on the 
prototype one heatsink was used for 
all four which was finned and ap- 

Q2-5 BASE 

proximately 180 by 180 mm; this 
seemed to provide adequate cooling 
even after prolonged use. The 
rectifier diodes, D2, 3, also require a 
separate much smaller heatsink, 
and the same heatsinkcould also be 
used for the driver transistor Q1 (but 
take care over insulating the com- 
ponents electrically from each 
other). 

All the wires in the high current 
path should be made with wire of at 
least 50/0.25mm or equivalent and 
be capable of carrying the full 
20amps or more. It is important to 
keep the runs between the trans- 
former secondaries, the rectifier 
diodes D2, 3 and the smoothing 
capacitors C2, 3 as short as 
possible, because these will be 
carrying the very high charging 
currents (possible peak currents of 
100A). 

Setting Up 
After you have finished 

assembly, carefully check all the 
wiring and the connections, paying 
particular attention to polarities of 
the diodes and capacitors in the 
secondary circuits — any mistake 
here could be costly and dangerous. 
It will be worth checking that the 
rectifiers, etc. work first before 
using the regulator section and this 
can be done by removing the fuse, 
FS2. The voltage across either C2 or 
3 should be approximately 24 volts, 
and this should die away over 20 
seconds or so when the supply is 
switched off, being discharged by 
R3. The circuit can then be tested 
with the fuse re-inserted — but use 
a dummy load, not your latest HF 

RV1 R12-14 
• 1 " • NETWORK INPUT 

R12-14 
NETWORK OUTPUT 

I':" •" ♦] 
■-.T i=l +V TO 

FS2 20A 
OUTPUT 
+13.5V 

mml C1 VOLT SENSE SCR1 

Fig. 3 The Verobard layout. 
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0R5 4 x 7in (APPROX) NtCHROME WIRE NUT, BOLT AND WASHERS 

2N 3055 (AT PINS) 

O O 

bee 
TIP3055 

c a g 
BT152 

NC m 
LIMIT L 

CURRENTr SENSEL 
INVERTING r INPUTL 

NON-INVERTING rrl INPUT L£_ 
Vref [T 
v-[T 

"TT1 nc 
T71 FREQUENCY -liJ COMPENSATION 
W\ V+ 
TT) Vc 
lol Vout 
~9~1 Vz 
"T) NC 

Fig. 4 The pin connections for the 
active components used. 

super-rig! RV2 should adjust the 
output voltage from about 5 volts to 
15 volts; be careful testing to above 
15 volts, which the PSU might be 

lliliUIHJilli-Jilil 02,3 R12-14 04,5 I 1 
MAIN HEATS1NK 

SOFTf—j 
5TARTT I 

P 
PCB 

C 
a 
r^A cc 

TRANSFORMER 
T1 

I I D1'2 

01 
(2N3055) 

Oc14 

OUTPUT + - 
_■ n__ 

oo QCU U U PCB U □ 

TRANSFORMER 
Tl 

c 3 FILTER 1 

©R12-14  
DDD|. 

Illlllll 
HEATS1NK 

IsoftI I 
 Tl I STARTl 

METER 

FRONT 20 AMP SUPPLY 
COMPONENT LAYOUT FRONT IS AMP SUPPLY 

COMPONENT LAYOUT 
Fig. 5 Two suggested layouts for the PSU. Whatever layout is used, the PCB 
should be kept away from the output transistor heat sinks. 

capable of delivering, because this 
is likely to trip the crowbar. If RV2 is 
a preset, set the output voltage to 
13.5 volts. 

Adjusting RV1 has to be done 
when 20amps is being drawn from 
the supply, and at this point RV1 
should be set to give 0.55 volts 
between pins 2 and 3 of IC1. 
Increasing the voltage here should 
lead the circuit to trip. 

Many parts of the circuit have 
240 volt mains present, so care is 
needed to avoid accidental shock. 
We'd like to hang on to our readers, 
please! 

The prototype has been 
delivering power to the author's 
FT757 for the last 18 months and 
has proved equal to the task. A 
second version, for just 15amps, 
has been supplying his two metre 
rig and lOwatt linear for some 
months too (other than the change 
to the transformer, the only circuit 
mod is to increase the effective 
value of resistors R12-14 to 40 
milliohms together, to give a current 
limit of 15 amps). 

Look out for part two of this 
project, how to reinforce the shack 
floor! 

Components List 
RESISTORS {y2W 5% unless noted) 
Rl 15R 10W wire wound 
R2 330R 
R3 100R 10W wire wound 
R4 2k7 

500 milliohms (see text) 
R6-9 100 milliohms 10 watt wire-wound 
RIO IkO 
R11 15R 
R12-14 91 milliohms 10 watts wire-wound 
R15 500R 
R16 20k 
RV1 BOOR (or 470R) preset pot 
R V2 20k (or 22k) pot, preset or panel mount- 

ing as required 

CAPACITORS 
CI lOOOu 50V electrolytic, radial leads 
C2,3 1 nO 200V disc capacitors 

22,000u 50V electrolytics, 10A ripple 
current 

C6 lOn 100V disc 
C7 500p silver mica 
C8 4u7 50V electrolytic, radial leads 
C9 2u2 50V electrolytic, radial leads 
CIO.11. 10n 100V disc 
13 

C12 220u 50V electrolytic, radial leads 
C14 lOOOu 50V electrolytic, radial leads 

SEMI-CONDUCTORS 
IC1 LM723 
Q1 T1P3055 or 2N3055 
G2-5 2N3055 
D1 1N4002 
D2,3 IN1184 35A 100PIV rectifier diodes 
BR1 35A 200PIV bridge, if used 
SCR1 BT152 or similar 10A 400V SCR, 

T0220 
ZD1 15V 1 watt zener diode 

MISCELLANEOUS 
NE1 240 volt mains neon 
PLI mains filter, 3A minimum current 
FS1 3A mains fuse and holder 
FS2 20A fuse and holder 
SWT double pole mains switch 
SW2 2 pole 3 way switch 
RLA1 12V 800 ohm coil relay, 240V at 5A 

normally open contact 
-PI 24V 3W lamp with holder, etc. 
Tl 18-0-18V10A mains transformer, with 

tap at 220V on primary if possible. 
Veroboard, case, wire, etc. 
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SCANNER Tandy PRO 2003 
60 channels AM/FM includes 
FM broadcast mint checked 
by Tandy with discone 
Antenna service manual £190. 
AVO mains all wave oscillator 
95 KHz, SOKHz, £12. PE 
Oscilloscope with data needs 
attention. £12. Prefer 
collection. Highcliffe 4323 
Code 042 52. 
ICOM 290/H/D transceiver 
incorporating microcomputer 
memory scan two VFOs USB 
LSB noise blanker CW ect 
complete with microphone 
power cable manual only used 
for six hours reason for selling 
ill health, £460 ono. brand 
new. 08855 247 Hereford 
area. 
SONY ICF 2001D receiver, 
perfect condition and working 
order, FM MW LW SW and air 
band bought March 1987, 
£190 or might exchange. Tel. 
Lincoln 41223. 
MAGAZINES. Shortwave 
magaine, complete volumes, 
22 (1964), 24 (1966), 25 
(1967), 26 (1968). All in 
binders. Volumes 20 (1962), 
23 (1965), 29 (1971), 30 
(1972) not bound. Practical 
wireless 1976, 1977, 1978 
complete '71-75 and '79 
missing some issues. Sensible 
offers. Buyer collects. Tel: 
Camberley (Surrey) 64760. 
YAESU FRG7700 receiver 
matching FRT7700 Antenna 
tuner and FRV7700 118-150 
MHz VHF tuner, fitted into 
purpose made teak cabinet 
pre-wired with GND-FM and 
HF connection on rear panel. 
Super set-up, £350. John, 
0727 53220. 
HEATHKIT HW101 and 
HP23A PSU, vgc, recent 6146 
B's and driver, C/W assembly 
manual, narrow CW filter. Trio 
MC35S mic, HK706 key, 
spare valves including PA's, 
bargain, £200. Buyer to 
collect. Pay carriage. Tel: 
Gosforth Cumbria 09405 728 
G4YWI QTHR. 
KENWOOD MA4000 dual 
band (70cm, 2M) mobile 
Antenna with built in 
Duplexer, new, Vz price at 
£25. Ham International 
TW232DX base station 
microphone with speech 

compression. New, Ti price at 
£20. Five RAE books, £8 
offers (got me licenced!). 
Phone 08482 314, John. 
TB3MK3 Tribander Jaybeam 
new, Kenwood 2 meter hand- 
held TH215E new. LAR ATU 
(or sale or part exchange HF 
rig or WHU Linear amplifier. 
Cheshire 051 625 2271. 
FT708 70cm portable with 
speaker mike, charger, head- 
set with switch box, mint 
condition, £170. G1PML. Tel; 
0476 70887 evenings. 
BELCOM LS102 frequency 
readout, frequency 26.000 
MHz to 28.000 MHz USB + 
LSB AM & FM, mint condition, 
original boxing, accept £175. 
Please phone Tony on 
Wrexham (0978) 757435 
Clwyd, N. Wales. 
FOR SALE band 2 VHF power 
amplifier modules RX Mullard 
BGY33 80-108MHz 12.5V, 
100MW - 200MW input, 18W 
to SOW output, £25 ono. 
Telephone Mike on 0895 
443524 at any time in the day, 
no latter than 22.00 hours. 
FT270RH 45W 2 metre FM 
radio, mint condition, 
complete with original 
packing and handbook, £225 
for quick sale. Tel; 0249 
712009 ask for Ron Giljt. 
FOR SALE Trio JR310 Ham 
band receiver, very good 
condition, £80. Phone 0823 
433037 (Taunton). 
VHF UHF monitor AR2002 
with power supply and 
frequency guide, as new, 1 
hours use, £300 plus p & p. 
Tel: Mr Lowe, Manchester 653 
1391. 
ZX Spectrum +2 128K 
computer with joystick, 
lightpen, 250 games and 
amateur radio software, £120. 
ZX printer Alphacom 32 with 
paper, £30. Phillips TV test 
generator, £15. Rank TV 
Camera, £15. Yaesu FT708R, 
1 watt 70cms, handheld, 
£150. Airband frequency, list 
£2.50. VHF/UHF frequency 
list £5. Paul, 0366 388615. 
ZX Spectrum +2 128K 
computer with joystick, 
lightpen, 250 games and 
amateur radio software for 
morse RTTY Amtor SSTV and 
lots more, £120. Tel: Paul on 
0366 388615. 

SSTV fast to slow. Slow to 
fast scan convertor, mint 
condition, as robot 400. 
£200. Tono Theta 7000E 
RTTY, CW, ASCII Communi- 
cations computer, as new, 
£225. All plus carriage. Would 
exchange for 70cms and 2 
metre hand portables. Tel: 
Lancashire, 0282 603031. 
AMT2 RTTY CW Amtor 
ASCII terminal unit by KS 
electronics, complete with 
BBCB computer software on 
Emprom all connecting cables. 
Including lead suitable for 
FT726R, FT757GX etc, in- 
struction manuals, mint 
condition, £199 ono. Tel; 
086282 246 GM4SUF QTHR. 
ATU Yaesu FC707 hardly 
used, compact and ideal for 
mobile, £100 ono. G3ABA. Tel: 
0703 732997. 
FOR SALE Eddystone receiver 
model 770U/2 150-500mcs 
ideal for military air and 
frequencies, vgc, several new 
valves, £75. I will pay for the 
carriage to you. Set is quite 
heavy 54lbs. Tel; Cardiff 0222 
487299 tea time onwards. 
KW2000A power supply inc. 
speaker, £55. Yaesu FR50B 
receiver amateur bands, 
80.40.20 15.10.AUX valve set 
in very good condition, £65 no 
offers, BNOS power supply 
6amp, mint condition, £50 no 
offers. Phone Runcorn 67883. 
FOR SALE realistic DX100L 
receiver 0.15-30 MHz 
AM/SSB/CW, £40. Also 40 
channel FM CB H/held, £15. 
M. Maccuish, 3 Bornside 
Place, Oran Argyll, Scotland 
PA344JZ. 
SEVERAL mains transformers 
HV & LV buyer collect when 
visiting Leicester show. Too 
heavy to post. SAE for 
specifications from G5UM 
Leicester LE7 9JJ QTHR. 
FOR SALE FT726R complete 
with 2 metre, 70cms, satellite 
board, MML432/100 Linear 
amplifier. KR500 elivator. 
Kenwood PS30 20amp PSU, 
5EL 2 metre x YAGI, 8EL 
70cms x YAGI the lot. £1,350. 
Tel: (0874) 2761. 
SOFT free standing Lattice 
Tower (3 x 10ft sections), 
modified to tilt over £125, 
carriage extra. Tel: Jeff, 0443 
835505. 

R1155 C/W PS speaker, gooo 
condition, offers, SEM trans 
z-match 160-10M £40 
H/brew 1.8 Mc/s ATU, £10. 
Bremi 13.8v 3A P/S, £5 
"Giant" variable capacitor 
(close Vanes), £5. Old RX Pye 
baby circa mid 30's, £5. Rad- 
com Golden Jubilee issue, 
1975, £1. Peter, 0642 
456327 (days) to collect. 
SOMMERKAMP FT2772 
DMK3 (101) ZD HFRIG, AM 
SSB, digital readout, fan, CW 
N filter, fitted G5RV full 
length, £380 ono. Only been 
used for SWL. Spectrum 128K 
including games, data cas 
sette player, interface, £80 
ono. Cheeta MKS midi-key 
board, plus interface, £80 ono. 
Ram music machine, £35 ono. 
Both items boxed, as new 
please phone Dave on (0703! 
456 248 anytime. 
TRIO TS700G Multimode, 2M 
base station, excellent 
condition, £365. Tel: 0922 
22461. 
TWO Heathkit HW202 
transceivers, crystals fitted 
146.9A, need microphones, 
both complete working, one 
needs attention, push buttons 
missing two, £35. HW202 
assembly manual, £4. Packet 
crystals 144.650, 144.675 RX 
TX each frequency suite 
HW202, total four, £20. 
G8SBV 0395 265059. 
BT approved call recorder, 
£40. Yaesu DC converter for 
101, 901, 902 etc. £40. Disco 
amp with spare PA module 
£100. Daiwa 2M Linear, £80. 
Pye Wessir low band or 
70cms Pye 70cms Handie 
Talkie. Martyn G450I call 
0924 495916. 
AOR2002 Scanning RX 25 to 
1300 MHz as new, few 
months old, from new, I have 
no time to use it so sell it as 
boxed. £400. Post paid. Ring 
Peter, 8am - 9pm 0473 
85526, it also comes with 
service manual. 
ICOM IC751A March '87 with 
manipulator key, £1250 ono. 
Tel; days 01-240 1277 after 
7pm 01-987 2296. Might PX 
for 735 or Kenwood 430S 
with cash adjustment. Must 
be in good condition. 
FOR SALE Eddystone coil 
formers, 5" x iVi", 26 turns 
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6TPI, new, unused, £10 each. 
Eight valve radios, all working 
order, £40 if collected. ATU 
for transmit built-it in SWR 
bridge. RS case, £25. G30XV 
QTHR Daventry 702265. 
SSB LT23S (2 metre IF), 
23cms transverter, 10W out 
(as new) £305. Superb 
German quality Jaybeam 
D15/23 23cms Yagi (new), 
£28. 12XY 70cms X Yagi, 
(new), £38. 8XY 2 metre X 
Yagi, £28, (new), NEC 12" 
(green), monitor, £25. Phone 
Paul (0293) 515201. 
VHP Communications 
magazines, complete bound 
set, volumes 1-14 (56 issues), 
1969-82. Best offer secures 
rotators, channel master, £40. 
Stolle, £45. 48ft very strong 
portable mast professionally 
designed. Complete, £85. 
24GHZ Plessey Gunn Diode 
module, £25. G4BBR QTHR 
0242 527588. 
RACAL RA17 general coverage 
receiver, vgc, complete with 
table top case and manual, 
£170. Phone Brownhilis 
(0543) 373384. 
HANDHELD Trio 2500 2 
metre, plus mobile stand, plus 
case, plus speaker mike plus 
two chargers, all mint 
condition or swap for mobile 
2M/70cm rig. £175 ono. 
Phone Peter 0246 415784 
near Sheffield. 
FOR SALE Trio TS520S 
VF0520S SP520S, all as new 
and boxed, £550 the lot. 
Shack clearance. Buyer 
collects. Tel: 0246 36496. 
COMMODORE plus 4 
computer disk drive 1541 
cassette deck, joystick, some 
games and books, printer, 
MPS801, $200 ono. Tel: 
Immingham 75114. 
SAGEM type SPE-R 
transistorized teleprinter, 
receiver, vgc, complete with 
20 rolls of paper and complete 
maintanance handbook, buyer 
inspects and collects. £15 ono. 
G6XHR QTHR. Tel; 0705 
255459. 
RACAL RA17L excellent 
condition, ex-government, 
manual, £180. Tel; Nick 
Holden, Dudley (0384) 
53375. 
FOR SALE Uniden Bearcat 
model 100XL, hand held 
scanning RX. Mint condition, 
bought this September. 16 
channel, 9 band coverage, 
'66-88 118-135.9 136-144 
144-512MHz. Power supply/ 

battery charger carrying case, 
rubber duck Antenna nicads. 
Ring Bristol (0272) 843897 
FOR SALE FT790R 70cms 
multimode case, ni-cads, 
charger etc, £280. Tel; Terry 
G6DEG 061-761-4184. 
FT290R Mkl Nicads, charger, 
mobile mount, £275. MM 
144/100LS Linear 1/3WIN 
100W out £95. Howes 
HC280 2M.'80M transverter, 
£60. Howes APS speech 
processor, £15. 70CM aerials 
HB9CV, £3. Mobile 2x% co- 
Linear, £5. PL259 base 
G3MEW QTHR. Portsmouth 
0705 820315. 
FOR SALE new BNOS power 
supply 12/12A 13.8V £80 ono. 
GP144 2M Antenna 6.5 gain 
as new, £20 ono. Buyer 
collects. 0246 36496. 
RECEIVERS AR88, £40. R101 
wartime, £30. GEC 1952 
transportable, £45. Ferrograph 
reel to reel tape recorder Mk4, 
£40. All working, sell or 
exchange any or all for smaller 
R1000 or similar or WHY ail 
heavy equipment transport 
negotiable. Ring 051 638 
5554. 
REALISTIC PR02009 scanner 
covering 66-88, 144-174, 
410-512 MHz C/W base 
station aerial, both as new 
condition, £120 or swap for 
general coverage receiver ie 
Yaesu or Trio etc. Datong 
automatic RF Speech pro- 
cessor for sale at £55 ono. Tel: 
Maidstone 63918. 
MAJOR588 for sale excellent 
condition convert easily to 
10M 80ch AM/FM USB/LSB, 
£70. Twin deck stereo 
cassette player with 3 band 
graphic equalizer and AM/FM 
radio, £35. (Saisho) buyer 
must collect. Will exchange 
both for 2M handheld. — Tel; 
Neil, (0282) 867336 (Colne, 
Lanchashire). 
STANDARD C58 2M 
Multimode 144-148MHz hand 
portable, complete with 
charger unit, Nicads, 
mounting bracket and manual 
good condition, £200 ono. 
Phone Folkestone 0303 
56357. 
KW600 Linear amplifier, as 
new condition with leads, 
manual, brand new spare 
572B power amplifier valve, 
£235, buyer collects or 
carriage extra. Tel; G3HID 
0278-782511, Somerset. 
COMMODORE V,IC20. 
cartridges, manuals, vgc, only 

£25 or will swap for CB 
equipment. Tel: Isle of Wight 
293037. 
MARCONI type B28 receiver 
and handbook. Marconi type 
1155 receiver and PSU. Both 
good condition and appear- 
ance. For sale or exchange for 
DAIWA AF606K active filter 
or Yaesu FRT7700 ATU or 
similar. Buyer should collect. 
Wirksworth (Derbys) 2675. 
SPECTRUM 48K plus, £100. 
Software and books, £75. Or 
WHY SEM 2M auto pre-amp, 
£10. VIC20 plus three cart- 
ridges (8K), £30 or WHY 
items collected or carriage at 
cost. Will exchange for 
TS520S accessories. Ron 061 
437 0916. 
FT1012D fan mic, £490. 
FL2100Z HF Linear, £560. 
SB220 Linear 2x3-500's 
£690. KW1000 HF Linear, 
£220. Trio TS520S, VF0520 
SP520, £365. Drake R4B RX 
T4XB TX MS4 speaker, plus 
spare PSU, £360. TR7930 FM 
transceiver, 25W/2W, £180. 
G3V0F. 04023 73366. 
2 METRE slim Jim Antenna, 
10yds, coaxial cable, £6.50 
plus P & P or collect phone 
0422 53979 Halifax. 
YAESU FLDX400 and 
FRDX400 good order some 
spare valves, RX fitted with 
2M 6M boards, less xtals can 
be used together or separate 
user hand book, £275. No 
offers will not split. 0244 
543395 near Chester. 
RACAL RA117E RX RA218 
SSB converter MA1978 pre- 
selector, all fitted Imhoff 
cabinets, in new mint con- 
dition, £350. SMOBUO Slow- 
scan monitor, superbly built, 
£40. Buyer collects, wanted 
T599S transmitter Trio 
TS700S TS770E multimode 2 
metre transceiver. G4LW. 
QTHR. Phone Trowbridge 
3166. 
OSCILLOSCOPE Cossor 
CDU150, 35MHz, dual chan- 
nel Solid State, all probes full 
manual, plus waveforms gen- 
erator, £200. AVO Model 7, 
carrycase, leads, batteries, 
complete £15. Collected. 061 
761 2952. 
TRIO R2000 receiver, 150 
KHz-30 MHz USB-LSB 
FM/AM/CW programme scan 
memory scan, clock, timer, as 
new, cost £635 new will 
accept, £500 ono. Derby 
774726. 
ARA30 Dressier Active 

Antenna mint little used, 6 
months old, £90. Or will swap 
for Cap-co ATV or simitar or 
Scanner + or cash adjust all 
tetters answered or write with 
phone no and time I'll call you 
S.P. Martin, 24 Collingwood 
Close, Worle, Weston-Super- 
Mare, Avon BS229PQ. 
FOR SALE Sony ICF2001 
digital, with Sony AC adaptor 
45V 6V 12V, mint with 
manual, £110 ono. Ring 
London 228 4835. 
DRAGON 32 boxed, £40 
Datong PTS1 a pair for £50. 
Tandy TRC1001 CB handheld 
plus all extras, £60. Rotel 
RVC230 CB ideal 10M con- 
version, £30. Ham Intern- 
ational 4200 base micro- 
phone, £15. CTE 767 Linear, 
£30. Plus more phone 0202 
601214. 
YAESU FT757GX Mk II and 
FP757GX condition as new, 
no marks or scratches on 
case, continious tuning from 
500kHz to 30MHz must be 
seen never been used to 
transmite. Only receive £950 
no offers. As it's not that old. 
Phone 232 2331 Terry. 
SONY 2001/D. Boxed 
showroom condition, £200 or 
exchange for Sony AIR7 
Collett, 7 Norwich Drive, 
Warden Hill, Cheltenham. 
Telephone 0242 524259. 
FT790R with ' Tokyo SOW 
Linear, £350 or swap for HF 
transceiver, same value, 
Eddystone 840C, new valves, 
good working order, exchange 
for HF transceiver same value 
or 10M transceiver LSI20 etc. 
Martin G6ZHV. Telford 
580573. 
TRIO 7800 2m 25w mobile, 
vgc, includes mobile mount 
Ve, %, mag mount, gutter 
mount £180, Full height 
floppy, £25. 10MB Rodime 
Winchester drive £100 
Wanted Trio R600 swap ano 
cash. Tel. Steve Derby 
763307 evenings/weekends 
YAESU 101ZD mark 3 FM 
excellent ATU 5PC3000 ATU 
CAP CO 3 to 5K as new 
Detron GLA1000B Linear Amp 
1200 watts new valves, just 
fitted, sale or exchange 
transceiver WHY Tel 
Scarisbrick 880345. 
KW VICEROY transmitter for 
sale, + PSU, + ATU, + spare 
valves. Used daily last five 
years. GWO cheap at £40 ono. 
Space required for Lator KW 
rig. G4IZM. Rugby 811295. 
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2 issues 

FREE 

When you take out a subscription to any of these magazines 

REST OF 
MIDDLE THE 

EUROPE EAST FAR EAST WORLD 

A&B Computing £27.30 £27.60 £31.10 £28.30 

Aeromodeller £27.00 £27.20 £29.00 £27.50 

Citizens Band £20.10 £20.30 £21.80 £20.50 

Clocks £32.40 £32.60 £34.70 £33.00 

Commodore Disk User £18.00 £18.20 £19.30 £18.40 

Disk User £21.60 £21.70 £23.20- £22.00 

Electronics Digest £12.90 £13.00 £13.70 £13.10 

Electronics Today International £21.00 £21.20 £22.80 £21.50 

Ham Radio Today £20.10 £20.30 £22.00 £20.60 

Military Modelling £22.40 £22.60 £25.20 £23.10 

Model Boats £20.00 £20.10 £21.80 £20.40 

Model Engineer £35.40 £35.70 £39.00 £36.30 

Photography £22.00 £22.30 £25.00 £22.80 

Photoplay £21.50 £21.70 £23.50 £22.00 

Popular Crafts £21.40 £21.60 £23.60 £22.00 

Radio Control Model Cars £21.10 £21.30 £23.10 £21.60 

Radio Control Boat Modeller £10.00 £10.20 £11.10 £10.30 

RCM&E £20.40 £20.60 £22.90 £21.00 

Radio Control Scale Aircraft Quarterly £11.10 £11.20 £12.00 £11,30 

Radio Modeller £20.00 £20.20 £22.40 £20.60 

Sea Classic International £10.70 £10.80 £12.00 £11.00 

Scale Models International £19.60 £19.80 £21.50 £20.10 

Video Today £20.20 £20.40 £22.30 £20.70 

Which Video? £19.40 £19.50 £21.20 £19.80 

Woodworker £22.80 £23.00 £25.70 £23.50 

Your Commodore £22.00 £22.30 £25.20 £22.80 

Model Railways £19.10 £19.30 £21.50 £19.70 

Practical Wargamer £7.10 £7.20 £8.00 £7.40 

The Above Offer Applies to Overseas Subscriptions Only 

This offer is also open to existing subscribers who may 
wish to extend their current subscriptions. 

Please commence my subscription(s) To w'th the        Issue 
1 enclose my cheque/postal order for £ made payable to Argus Specialist Publications Ltd. , , , i , . l 

or debit £ from my Access/Barclaycard No. 
valid from to   Signature  
Name  
Address  

Send this form with your remittance to; 

INFONETLTD. (S.O. 88) 5 River Park Estate, 
Berkhamsted, Herts. HP4 1HL. 

VfSJ 



Buy, sell or exchange your gear through 
our free service to readers. 

1. These advertisements are offered as a free 
service to readers who are not engaged in buying 
or selling the same equipment or services on a 
commercial basis. Readers who are should 
contact our advertising department who will be 
pleased to help. 
2. Advertisements will be inserted as and when 
space becomes available. 
3. The insertion of advertisements will be on a 
first come, first served basis, subject to condition 
2. As a result, it will not be possible to guarantee 
the insertion of a particular advertisement into 
any particular magazine. 
4. Readers should either write out their 
advertisement in BLOCK CAPITALS or type it. 
The first word will appear in bold. 
5. The magazine cannot accept any 
responsibility for printers' errors in the 
advertisements. However, we will do our best to 
ensure that legibly written advertisements are 
reproduced correctly. In the event of a gross error, 
at the Editor's discretion, a corrected version of 
the advertisement will be printed (at the 
advertiser's request) in the earliest issue in which 
space is available. 
6 The magazine or its publishers will not accept 
responsibility for the contents of the 

^advertisements, and by acceptance of these 

conditions, the advertiser undertakes to 
indemnify the publisher against any legal action 
arising out of the contents of the advertisement. 
7. The magazine reserves the right to refuse to 
accept or to delete sections of advertisements 
where this is judged necessary. Illegal CB 
equipment is not acceptable unless specified as 
Suitable for conversion to amateur or leqal CB 
frequencies. 
8. Advertisements are accepted in good faith- 
however, the publisher cannot be held 
responsible for any untruths or 
misrepresentations in the advertisement, nor for 
the activities of advertisers or respondents. 

,J
Advertisers rriust ft" 'n their names, addresses and (if available) telephone number in the space 

provided, and sign the form to indicate 
acceptance of these conditions (forms returned 
without a signature will not be used). 
10. All that is to be reproduced in the 
advertisement should be entered into the space 
provided on the form printed in the magazine. A 
photocopy is only accepted if accompanied by 

e corner of this page. All advertisements must 
give either a telephone number or address for 
respondents to contact or both - these must be 
included in the advertisement. 
11. Advertisements must be 40 words or less in 
length including the address or phone number 
information. Telephone numbers normally count 
as two words, exchange or exchange code plus 
number. H 

Name . . 

Address 

I accept the conditions above. 

Signature  

ENTER YOUR ADVERTISEMENT HERE: 

Send tbisi form to: Free Readers Ads, Ham Radio Today 
I bolden Square, London, W1 R 3AB 

62 please mention HRT when replying to advertisements. 
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RETAIL NETWORK 

BIRMINGHAM LANCASHIRE SUSSEX 

R. WITHERS r®7 
COMMUNICATIONS W 

V 584 Hagley Road West 
__ Oldbury, Warley B68 0BS w^mk 
Q (Quinton B'Ham) Tel: 021-421 8201/2/3 
'Opening hours 9-5.30pm Late nights Thurs-Fri. 

Send just £1.00 (refundable against purchase) 
for latest catalogue + our exclusive products & used list. 

AMATEUR ELECTRONICS/HOLDINGS G3LLL. 
YAESU. JAYBEAM. ORAE. 0A7UNG. BLACK STAR COUNTERS. FTC. FT 101 EXPERTS. 6JS6C 6KD6 12BY7A Original type approved valves & our own Double Balanced Mixer and new band WARC Kits (ororiginal FT 101 MK1-E. S.A.E. List. Full Yaesu range. 15 mins Junction 31 M6. Free parking. Call and consult G3LLL 

without obligation. Holidays? Phone, check we are open before calling 
45 JOHNSTON STREET. BLACKBURN BBZ 1EF. |0Z54) 59595. CLOSED THURSDAY.  rim 

G.W.M. RADIO LTD. 
40/42 Portland Road, Worthing, 

Sussex Tel: 0903 34897 
Constantly changing stock of interesting items for 
callers. Receivers, test equipment, components 
etc. Rye pocketfone PFI TX units with battery and 
circuits £12 inc. p&p. Racal RA17's and Eddystone 

VSOM's NOW IN STOCK. 

BIRMINGHAM LONDON WEST SUSSEX 

REWARD'S HOME 
STORES LTD. 

(Est. 1963) 
822/4 Kingstanding Rd., Birmingham B44 9RT. 

Tel; 021-354 2083 
G4RJM with 38 years in The Radio Trade 

Ham Equipment urgently wanted! 
 Open: Mon-Sat 9-6  

ADVERTISE YOUR BUSINESS 
IN OUR NEW LOOK "RETAIL 
NETWORK" SECTION. RING 

01 437 0626 FOR DETAILS 

BREDHURST ELECTRONICS LTD 

E3 
HIGH ST., HANDCROSS, 

WEST SUSSEX. _ 
TEL: (0444) 400786 — 

Situated at the Southern end of M23. Easy access to M25 and South London. Open Mon- Fri 9am-5pm except Wed 9am-12.30pm. Sat 10am-4pm MAILORDER & |lCOM| RETA"- 

in 

V 

CHESHIRE 

RING SUE CURTIS 
ON 01 437 0626 FOR 
DETAILS ON SERIES 
DISCOUNTS IN HRT 

MERSEYSIDE 

ARE COMMUNICATIONS LTD 
For Yaesu loom & Kenwood 

Phone us for the best deals on all 
amateur radio equipment. 

38 Bridge St, Earlestown, 
Newton-le-Willows, Merseyside. 
Phone Peter G4KKN on 09252-29881 

Opening hours Tuesday-Saturday 10am-5ptn 

TYNE & WEAR 

1 LYTiPH □ Iff I C 5 
For all amateur communications equipment and accessories authorised dealers for 
Eraiicoiui and V 
129 Chillingham Road. Heaton, Newcastle Upon Tyne, NE6 5XL. Tel: 091 276 1002. 

Open I0am-6pm Tues-Fri. 10am-5pm Sat. Access & Visa accepted 

DEVON 

AGRIMOTORS 
Merton CB & Radio Centre 
Merlon Garage & Post Office, Merton. 

Nr. Oakhampton EX20 3DZ. 
Open 6 days 9-6 

(Sundays by appointment) 
Specialists in 934MHz 

Suppliers of all27MHzand934MHz equipment 

KENT 

ICOM (UK) LTD 
ELECTRONICS 

2 Stanley Road, Herne Bay, Kent 
Tel: (0227) 369464 

Open Mon-Sat 9-5.30pm 
except Thursday 9-1pm It 

NORFOLK 

D.P. HOBBS (Norwich) Ltd 
13 St. Benedicts Street, Norwich 

Tel: 615786 
Open Mon-Sat 9-5.30   

Thurs 9-1 pm. irj)lICOIvfl 
V Stockists ofr   

YAESU, FDK, ICOM, JAYBEAM 
& Electronic Component Specialists 

R.N.H. COMMUNICATIONS 
44 HIGH STREET, STANTON HILL, 

4 SUTTON-IN-ASHFIELD, NOTTS. 
TEL: MANSFIELD (0623) 517204 

Whole range of PMR Mobile & Base Units 
Domestic & Cellular Telephones & Amateur radio Products. 

TRIO CLEARTONE PACE MARCONI 
E3 Open 9.30am-5.30pm Mon-Sat 

YORKSHIRE 

ALAN HOOKER 
ELECTRONICS 

^ 42 Nethernall Road, 
^^7 Doncaster jrlfllicOMI 

V Tel - 0302 25690 
Large stocks of electronic 

components. 

NOTT'HAMSHIRE N- WALES 
NORTH WALES AMATEUR 

RADIO MART 
AMATEURRADIO — CB RADIO —MARINE 

RADIO — P.M.R 
25 ABBEY STREET 

RHYL 
Open Monday-Saturday: 11am-5.30pm 

All repairs and accessories available ex 
stock. Mail order welcome. 

Tel: 0745-51579 — Q 

SURREY SCOTLAND 

HAM RADIO TODAY FOR 
THE ELECTRONICS MARKET 

RING 01-437 0626 
TO ADVERTISE. 

GUILDFORD COMMUNICATIONS 
34 Aldershot Rd., Guildford 

Open Mon-Fri8am-6.30pm 
Sat 8am-5.30pm Secondhand wanted 

w 
v 

irgucoMl 
ASDEN 0483-574434 

JAYCEE ELECTRONICS LTD 
■ JOHN GM33PW 

20 Woodside Way Glenrothes, 
Fife KY7 5DP 
TEL: 0592 756962 

Opetr Tues-Sat 9-5 
Quality secondhand equipment in stock. Full 
range of TRIO goodies. Jaybeam - Microwave 
 MuJuies - LAR.  
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Lineage: 50p per word VAT Inclusive (minimum 15 words) Semi Disolav 
(minimum 2cms) £7.75 per single column centimetre. Ring for informa'ion on" 
Adwrt.^men^f C0Unt^ 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' 

T( 

CLASSIFIED 
P 

01-437 0699 Ext 290. Send your 
requirements to: Ham Radio Today 
Class. Dept., ASP Ltd., 
1 Golden Square, London W1R 3AB 

ACCESSORIES 

WHOLESALE 
OB radios, aerials & accessories 
delivered to your shop. Contact 
for price list. 

Pama House, 433 Wilmslow Road, 
Manchester M20 9AF. 

NATIONWIDE DELIVERY 
CB DEALERS contact us today 
for Fast, Friendly Service, Competitive 
Prices, Widest Range & Latest 

Products 
Tel; 061-445-8918 

OPEN EVERY DAY, SUNDAY BY APPOINTMENT Telex: sl^'pAMACO G 

GENERAL COURSES 

mmmm 
ALL THE SUPER 
BARGAINS ARE 
ON THE 
INSIDE-FRONT 
COVER OF THIS 
MAGAZINE!! 

USED AMATEUR EQUIPMENT 
BOUGHT SOLD EXCHANGED. 

SAE for latest list. Second hand price 
guide updated monthly useful guide 

for buying/selling £2 ATU mods add top band to SHM KW 
etc £6.50 Call Martyn G4SUI-Geefor Enterprises 

112 Leeds Road, Mirfield, West Yorks. 
Persona! callers by arrangement. 
 (0924) 495916  

RADIO AMATEUR LICENCE 
Start training now for the following courses. Send 
for our brochure — without obligation orTelephone 

us on 06267 79398 

NAME □ Radio Amateur 
Licence 

□ City & Guilds 
Exam 271 

□ Micro- 
processor 

□ Introduction to 
Television 

Redio & Telecommunications Correspondence School, HRT 13 
12, Moor View Drive, Teignmouth, Devon. TW14 9UN. 

PACKET RADIO 
SOFTWARE 

(peosi/ZA/ox fcrrrmKZ 
G4BMK AX25 Packet Radio 

DRAGON 32/64 and TANDY color A Breakthrough in Packet Radio-AX25 
stand alone software in ROM cartridge, plus a built VHF/HF modem for just £99! New DRAGON 32 Compuiers 
available at £54.00. Full AX 25 
implementation with up to 6 simultaneous connections, optional beacon and dinipeater operation 
Modem kits & PCB's available. Send 
SAE for full details of this & RTYY CW 
SSTV & AMTOR. 
2 Beacon Close. Sealord, East Sussex 
BN25 2JZ Tel:(0323) 893378 

CRYSTALS 

WANTED 

IDEAS, INVENTIONS wanted. 
Call I.S.C. 01-434 1272 or write; 
Dept (ASP) 99 Regent St. 
London W1. 

COPY 
DEADLINES 

FEBRUARY ISSUE 
23rd NOVEMBER 1987 

MARCH ISSUE 
21st DECEMBER 1987 

APRIL ISSUE 
26th JANUARY 1988 

01-437 0626 

ACCESSORIES 

IAN FISHER Communications of 
Stanhope Main distributors for 27 
MHz & 934 MHz CB radios & 
accessories. Open Mon-Saf 
10 30-6.oopm. Sun. 2.30-4.30 CB 
Works, The Market Shop. Market 
Place. Stanhope. Tel (0388) 
528464. 

QUARTZ CRYSTALS 
Same Day Service 

Any frequency from 
2MHz — 55MHz 

McKnight Crystals, 
Amateur Radio Division, 

Department Q. 
Hardley Industrial Estate, 

Hythe, Southampton 
S046ZY 

CREDIT CARD SALES 
RING: 0703 848961 

 EX GOVERNMENT SURPLUS 

ANCHOR SURPLUS 
Th^Ca.,.t'e.m.arket' Nottingham NG2 3GY Tel 0602 864902 > ne UK s Largest Genuine Government Surplus Dealer 

Always a large stock of Radio. Test, 
Service and General Equipment in 
stock. Pye, Racal, Marconi, TekRedifont 
Plessey, Mullard. 

'i- 
. - A VV-i - 

Special: Eddyslone 730/41-30MHZ RX 
£75 - £110. Pye PF2 LB FM from £25. 
Phone Rob (G4ROB) For Details. 

Mail Order, Access/Visa Welcome 
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ACCESSORIES 

WHOLESALE 

CB radios, aerials & accessories 
delivered to your shop. Contact 
for price list. 

Rama House, 433 Wilmslow Road, 

NATIONWIDE DELIVERY 
CB DEALERS contact us today 
for Fast, Friendly Service, Competitive 
Prices, Widest Range & Latest 

Products 
Tel: 061-445-8918 

, 061-434-5701 
Manchester M20 9AF. open every day, Sunday by appointment Telex: 666762 PAMACO G 

SOFTWARE 

ELECTRONIC MORSE 
KEYER 

Available with internal paddle 
(TA2) or for use with external 
paddle (TA6) l'2v supply or 240v 

P.S.U. available. 
* Wide range speed control. 
* Adjustable sidetone vol. &tone. 
TA2 - with internal paddle£49.90 
TAB - requires external 
paddle £42.50 
PU1 - A.C. mains P.S.U. £7.50 
All prices fully inclusive. 

NO EXTRAS 
TARGA ELECTRONICS 

9, Renishaw Road, Mastin Moor, 
Chesterfield, Derbyshire S433DW 

CIRCUIT DIAGRAMS 
Any Make, Model, type. Audio, 
Music Systems, Television, Video 
Recorders, Amateur Radio, Test 
Equipment, Vintage Wireless etc. 
£3.00 plus LSAE. State 

Make/Model/Type with order. 
Full workshop Manual prices on request with LSAE. 

MAURITON (HRT), 
8 CHERRY TREE ROAD, 

CH1NNOR, OXON OX9 4QY 

VHF RECEIVERS 

TO ADVERTISE 
RING 01 437 0626 

GAREX VHF PREAMPS 
AND RECEIVERS 

Simple versatile designs for spot frequencies in the range 40-200MHz. Preamps measure only 34x9x15mm. Up to 26dB gain; 
6m, 4m, 2m & Weather Sat £11.45 Receiver is basically single channel xtal controlled offering choice of IF bandwidths, excellent sensitivity, 2 watt audio o/p stage, fully assembled, tested boards {xfals to order): 6m. 4m. 2m & W/Sat £49.95 Other versions and frequencies to order Timestep Weather satellite Systems: complete & ready to go. Microwave Meteosat & VHF (NOAA) systems. 

Ask for full details of these products. Prices inc p/p & VA T. 
GAREX ELECTRONICS 

Harrow House, Akeman St., Tring HP23 6AA 044 282 8580 & 0296 668684 
Mall Order only Access/Visa 

SOFTWARE 

STATE OF THE ART SPECTRUM SOFTWARE 
THE IDEAL CHRISTMAS GIFT 

G1FTV S STV TX/ RX 8, 16, 24, 32, 48 & 96 SECOND SSTV. COLOUR TEXT & GRAPHICS TRANSMIT. BRIGHTNESS/CONTRAST CONTROLS. FRAME STORES & 9 TEXT MEMORIES. £12 cassette/£i4 M[CR0DRlvE 

THfoAssiCRTTYProgramme, split screen, type ahead operation. 45-110 baud AMATEUR/COMMERCIAL RECEPTION, REVERSE TONES, TUNING INDICATOR, UNSHIFT-ON-SPACE ETC. £10 CASSETTE/£12 MICRODRIVE 
THETVlTIMATE7MORSE TRANCEIVE PROGRAM, SPLIT SCREEN, TYPE AHEAD, SOFTWARE FILTERS, QSO REVIEW, PRINT, RESEND, ETC., ETC. INCLUDES BUILT-IN IAMBIC KEYER. £10 CASSETTE/£12 MICRODRIVE 

WRITE OR PHONE FOR FULL DETAILS, RETURN OF POST DESPA TCH, TO: 
PEARSONS COMPUTING 

42 (HESTERHELD ROAD, BARIBOROUGH, CHESTERFIELD, DERBYSHIRE. 
TEL; CHESTERFIELD (0246) 810652 

SCANNING 
RECEIVERS a 

TEST 
EQUIPMENT 

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 Ltd 
61 South Road, Spark Brook, 

Birmingham B11 1EX 
Tel 021-771-2645 (1755) 

01 437 0626 

CLASSIFIED ADVERTISING 
TERMS & CONDITIONS 

Our terms for new advernsers (semi-display 
and lineage) are strictly pro-forma 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 LTD and sent together with the adverusement to: "The Classified Dept., 

No. 1 Golden Square, London W1 R 3A8- 
There are no reimbursements for can- cellations. 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 res- ponsibility 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 any liability or offer any reduction in charges. All advertising safes are subject to Govern- ment Regulations concerning VAT 
Advertisers are responsible (or complying with the various legal requirements in force eg The Trade Description Act. sexdiscnmination act & the business advertisements (disclosure) order 1 977 Full Terms S Conditions of Advertising available on request. 

CAVITY WAVEMETERS 
AS REVIEW IN 

FEB H.R.T. 
144 MHz to 2500 Mhz and 30 MHz 

to 2500 MHz 
10 GHz Wavemeter Kits. 

Solid Brass Based Morse Keys. 
S.A.E. for more information to:- 
PAUL SERGENT G4 0NF 

6 GURNEY CLOSE, 
COSTESSEY, 

NORWICH NR5 0HB 
(0603) 747782 

Prestel nor 603747782 

RTTY 

RTTY-AMTOR-AX25 
Programs and Interfaces 

for 
Dragon & TRS 80 C 

Programs from £10.50 
Interfaces from £16.75 

Full AX25 Packet system only 
£99.00 

. SEE US AT THE LEICESTER SHOW- 

ALSO RTTY for Amstrad 
464,664 & 128 Program - 

£9.50 
Send A4 size S.A.S.E. for full catalog 
PNP COMMUNICATIONS 
The Old Boatyard, Robinson Road, 
NEWHAVEN, East Sussex BN9 9BL 

Telephone (0273) 514761 

STAY ON THE 

RIGHT 

WAVELENGTH 

WITH H.R.T. 

I CLASSIFIED COUPON 

| HANI RADIO TODAY, CLASSIFIED ADVERTISEMENT 
DEPT, No 1 GOLDEN SQUARE, LONDON W1R SAB 
PLEASE DEBIT MY ACCESS/BARCLAYCARD NO. DATE- 

□ POR SALE □ SOFTWARE □ WANTED 

Rates: Lineage 51p per word (VAT inclusive) minimum £7.59 
semi-display £7.75 per single column cm. No reimbursements for 
cancellations. All ads must be pre-paid. 
Name  
Address  
 Daytime Tel. No:   

Signature Date  
Q EQUIPMENT □ AERIALS Q OTHERWISE STATE 
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bothers you,you'll be jusXd m both^ng 'lf anadverns^"f ' 

H youV™ no! ™leS and warrant your complaints, 

lyoua 
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if o„ , Advertising Standards Authority. 

" advertisement is wrong, were here to put it right 
ASA Ltd, Dept 2 Brook House. Tomngton Place, London WC1E7HN 

This s )a ' is donated in the interests of high standards of advertising 
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HIGH QUALITY BRITISH MADE PRODUCTS 
TM1000 TRANSMATCH 

1KW All Band ATU 
For Coax/LW feed 

£139 + £5 p&p 
TM1000 B TRANSMATCH 

As above fitted with 2KW Balun 
m 

m 
+ £5 p&p 

TMI000 KIT £115 + £5 p&p 

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

RC26 Roller Coaster 1KW 30uH £24 +£1 p+p 
TC250 250 pF Var. Capacitor 1KW  £19.95 +£1 p+p 
TC500 250 + 250 pF Ganged Variahle IKw £28.00 +£2 p+p 
TC48 Turns counter for RC26  £12.95 +£1 p+p 
Pre-drilled empty case for above   £26.00 +£3 p+p 

U.H.F. REMOTE 
ANTENNA SWITCH 

(For masthead mounting) 
Freq: DC -1.2 Ghz 
Power: 150 Watts 

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

.95 

resoox 

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

ANTENNA SWITCH 
(For masthead mounting) 

Now you can switch between two 
HF Antennas on one coax feeder. 

Freq: DC -185 Mhz 
RF Power: 400W P.E.P. 

Insertion Loss: 0.15 dB at 144 Mhz 
Connectors: S0239 

£39.95 

50 Mhz LINEAR AMPLIFIER 
WITH HARMONIC FILTER 

SPECIFICATIONS 
Supply: 13 V DC 

Input Power: 2-5 Watts 
Output Power: 15 Watts 

Freq: 50-52 Mhz 
Power Gain: Approx 8dB 

£29.95 
+ £1 p+p 

29Mhz FMR.F. POWER AMPLIFIER 
WITH HARMONIC FILTER 

SPECIFICATIONS 
Supply: 13 V DC 

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

£24.95 
+ £1 p+p 

npvnno tel: (otqs) 662145 

189 LONDON ROAD, PORTSMOUTH P02 9AE. 

USE YOUR CREDIT CARD FOR IMMEDIATE DESPATCH 

WBN 

A 600MHz 

FREQUENCY COUNTER! 

IN THE NEW 

STYLE 

WINTER 

1987/88 

Cirkit 

CATALOGUE 
K'i: 

9 

a 
PACKED WITH NEW LINES| 

• 2 new HF Receiver kits 

• 5 and SOW RF Power Heads 

• Oscilloscope Digital Storage Unit 

• Component Packs 

• 12 new books 

• Temperature Controlled Irons 

• Easy to Enter Competition 

• Special Offers 

• Quantity Price Discounts 

• 24 hour order line 

• PCB Prototyping System 

• CB Rigs 

• £££s of Discount Vouchers 

Available from your local newsagent or 
direct from Cirkit at the address shown 

below 

ONLY 
£1.20 

Mm 
Cirkit Distribution Ltd. 

Park Lane, Broxbourne, Herts EN10 7NQ 
Telephone (0992) 444111 Telex: 22478 
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JTdO S-to-— A.R.E. Communications Limited, 6 Royal Parade, 

Hanger Lane, Ealing, London WSA I FT, England 
Professional TeI:01-997 4476 Fax 01-Wl 2S65 

A.R.E. Communications Limited, 38 Bridge Street, 
Eariestown, Newlon-Le-Willows, Merseyside WA12 9BA 
Amateur Tel:09252 29881 Fax;01-991 2565 


