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REG. WARD & CO. LTD. 
1 WESTERN PARADE, WEST STREET, 

AXMINSTER, DEVON, EX13 5NY. 
THE SOUTH-WESTS LARGEST AMATEUR RADIO STOCKIST 

TS940S 
TS930S 
TS830S 
AT230 
SP230 
TS530SP 
TS430S 
PS430 
SP430 
MB4JO 
FM430 
SP120 
AT130 
MC50 
MC35S 
LF30A 
TR7930 
TR91JO 
TW4000A 
TM201A 
TM401A 
TH21E 
TH41E 
TM211E 
TM411E 
TS711E 
TS811E 
TR3600 
TR2500 
TR3500 
TA2600 
ST2 
SC4 
SMC25 
PB25 
MSl 
R600 
R2000 
HC10 
HS5 
SP40 

--Trio--
9 Band TX General COY AX 1695.00 
9 Band TX General COY RX 1295.00 (- ) 
l60-l0m Transceiver 9 Bands 832.75 1- ) 
All Band ATU/Power Meter 157.99 (2.001 
External Speaker Unit 47.73 {l .501 
160m-l0m Transceiver 698.00 {- I 
loom-10m Transceiver no.OO (- I 
Matching Power Supply 138,00 (3.0c)) 
Matching Speaker 39.50 (1.50) 
Mobile Mounting Bracket 13.17 (1.50) 
FM Board for TS430 45.00 (1 .501 
Base Station External Speaker 30.74 0 .50) 
100W Antenna Tune r 1OS.62 fl .50) 
Dual Impedance Desk Microphone 36.19 0 .50) 
Fist Microphone 50K ohm IMP 17.01 (1 .00) 
HF Low Pass Filter 1 kW 24.68 (1 .00) 
2M FM Mobile 329.00 I- I 
2M Multimode 499.00 I- I 
2Mf7Ocm mobile 522.00 (- I 
2M 25W mobile 265.00 1- ) 
7cms FM 12W 316.00 (- ) 
2M Mini-Handhelds 110.00 (- I 
10cm Mini-Handhelds 199.00 1-) 
2M FM Mobiles 365.00 1- ) 
10cm FM Mobiles 399.00 1- ) 
2M Base Stations 695.00 1- ) 
70cm Base Stations 795.00 (- ) 
70cm Handheld 292.00 (- ) 
2M FM Synthesised Handheld 258.00 (- ) 
70cm Handheld 210.00 (- ) 
New 2M FM Synthesised Handheld 275.00 (-I 
Base Stand 60.36 0 .50) 
Soh Case 15.92 (1 .00) 
Speaker Mike 18.66 n .00) 
Spare Battery Pack 29.10 (1.00) 
Mobile Stand 31.31 {1 .00} 
Gen. Cov. Receiver 299.52 (-) 
Synthesiser 200KHz-30MHz Aeceiver 479.41 1-) 
Digital Station World Time Clock 18.99 11.50) 
Oe luxe Headphones 26.88 (1.00) 
Mobile External Speaker 16.46 (1.00) 

-- Linear Amps 
TONO (G series I 
2M40G 2m. 1-3W in, 20-35W out . prearnp 101.81 (2 .00) 
2M90G 2m, 10- 15W in. 70-90W ou t. preamp 161.20 (2.00) 
2M130G 2m, 10- 15W in. llO-130W out preamp 159.00 f2.5O) 
4M70G 7Ocms. 10- 15W in, 40-60W out, preamp 219.74 (2.00) 

TOKYO HIPOWER AMPS. NOW BACK IN STOCK 

MICROWAVE MODULES 
MMl144130-LS inc preamp (1 /3 w i/p) 
MM L 144150-S inc preamp, switchable 
ML 1441100·5 inc preamp (lOw i/p) 
MML 1441100·HS inc preamp (25w i/p) 
MML 14411 00-LS inc preamp /1/3w i/p } 
MML 1441200S inc preamp (3110/25 i/p) 
MML432130L inc preamp (1/3w i/p) 
MML4321SO inc preamp (lOw i/p) 
MML4321100 linear (l Ow i/p) 

B.N .O.S. 

82.90 (2.00) 
92.00 (2 .00) 

149.95 (2 .50) 
149.95 (2.50) 
169.95 (2 .50) 
299.00 (2.50) 
145.00 (2 .00) 
129.95 (2 .00) 
299.00 (2 .50) 

LPM 144-1-100 
LPM 144-3-100 
LPM 144-10-100 
LPM 144-25-160 
LPM 144·3·180 
LPM 144-10·180 
LP 144-3-50 

2m. lW in. looW out, preamp 181.00 (2 .50) 
2m. 3W in, lOOW out. preamp 181.00 12.50) 
2m, l OW in, 100W out. preamp 151.00 (2.50) 
2m, 25W in, 160W out. preamp 217,00 12.50) 
2m, 3W in. 180W out, preamp 247.00 /2.50) 
2m, lOW in, l80W out, preamp 247.00 /2.50) 
2MN SOW out, preamp 108.00 /2.50) 

LP 144-10-50 
LPM 432-1·50 
LPM 432-3-50 
LPM 432-10-50 
LPM 432·10·100 

2M l OW in, preamp 108.00 (2.50) 
70cm, 1W in, SOW out, preamp 235.00 /2.50) 
70cm, 3W in. SOW out, preamp 235.00 (2 .50) 
70cm. lOW in. 50W out, preamp 195.00 (2 .501 
70cm. l OW in, looW out. preamp335.00 12.50) 

HANSEN 
FS50VP 
FS300V 
FS300H 
F5210 
W720 

WELZ 

SWRIPWR Meters --
50-150MHz 20/200 Interval PEPfSWR 
SO-1 SOMHz 201200 PWRlSWA 
, .8-60M Hz 2012OO/10W 
1.8- 150MHz 20/200 Auto 5WA 
140-430MHz 201200W 

106.70 (1.50) 
!>J.50 (1.50) 
53.50 (1.50) 
63.50 (1.50) 
41 .50 (1.50) 

SP45 130-470MHz PWAlSWR 69.00 (1.50) 
SPlOX 1.8·150MHz PWR/SWR 34.00 (1.50) 
SP200 1.8· 16OMHz PWR/SWR 89.00 (1.50) 
SP250 1.8-6OMHz PWAlSWR 66.00 (1.50) 
SPJOO 1.8-500MHz PWAlSWR 129.00 (1.50) 
SP350 1.8-500MHz PWAlSWR 79.00 (1.50) 

-- Icom Products 
le751 
IC745 
IC735 
PS15 
PSJO 
SM6 
IC50S 
IC2900 
IC290E 
IC27 1E 
IC27 1H 
IC25H 
IC27E 
1C45E 
1C47E 
ICBUl 
ICA71 
IC02E 
IC2E 
Ml1 
IC4E 
IC04E 
BC35 
HM9 
IC3 
ICBP3 
BPS 
CPl 
DCl 

HF Transceiver 
HF Transceiver 
New HF Transceiver 
P.S. Unit 
Systems p.s.u. 25A 
Base microphone for 151n45 
SOMHz multi-mode portable 
2m 25w MlMode 
lfr.N Multi ·Mode Mobile 
2m 25w MlMode Base Stn . 
looW version of above 
2m 45w FM 
25W FM mobile 
70c lOw FM 
25w 70cm FM mobile 
BiU Supply for 251451290 
General Coverage Aeceiver 
2m HlHeld 
2m HlHeld 
2m 1fr.N Linear 
70cm HlHeld 
70cm handheld 
Base Charger 
Speaker mic 
Carry Case 
Std Battery Pack 
High Pow er Battery Pack 
Car Charging Lead 
12v Adaptor 

-- Mutek Products 
SLNA 50 
SLNA 144s 
SLNA 145sb 
GLNA 432e 
APCB 144ub 
RPCB 251ub 
BBBA 500u 
GFBA 144e 
SBLA 144e 
RPCB 27 1ub 
TVHF 23Dc 
LBPF 144v 
LBPF 432u 
TVVF 50c 
GLNA 433e 
TVVF 144a 

50MHz Switched preamp 
144MHz Low noise switched preamp 
Preamp intended for 290 
70cm Mast head preamp 
Front end FT221 /225 
Front end IC251,211 
20-5OOMHz Preamp 
2m Mast head preamp 
2m Mast head preamp 
Front end for IC271 
2M-FM Transverter 
Bandpass Filter 
Bandpass Filter 
6M Transverter 
70cm Pre-amp 
2M Transverter 

-- Datong Products 
PCl 
VLF 
Fl2 
Fl3 
ASP/B 
ASP/A 
ASP 
075 
070 
MK 
RFA 
AD270-MPU 
AD370-MPU 
MPU 
OC14412B 
PTSl 
ANF 
SRB2 

Gen. Cov. Con. 
Very low frequency conv. 
Multi-mode audio fitter 
Audio filter for receivers 
r.f . speech clipper for Trio 
d. speech clipper for Yaesu 
As above with 8 pin conn 
Manual AF speech clipper 
Morse Tutor 
Keyboard morse sender 
RF switched pre-amp 
Active dipole with mains p.s.u. 
Active dipole with mains p.s.u. 
Mains power unit 
2m converter 
Tone squelch unit 
Automatic notch filter 
Auto Woodpecker blanker 

1299.00 (- ) 
899.00 (-) 
11049.00 (- ) 
145.00 (4.00) 
297.85 (- ) 

40.25 (1.00) 
349.00 (-) 
479.00 (-) 
449.00 (-) 
729.00 (-) 
899.00 ( ) 
359.00 (- ) 
379.00 (- ) 
345.00 (- ) 
469.00 (-) 
29.90 (LOO) 

729.00 (-) 
269.00 (-) 
199.00 (-) 
79.35 (2.00) 

259.00 (-) 
279.00 (-) 

62.10 (LOO) 
18.56 (LOO) 
5.50 (LOO) 

27.50 (1 .00) 
52.80 (1 .00) 

5.50 (LOO) 
13.75 (LOO) 

44.90 (1.50) 
39.95 (1.50) 
29.90 (1.50) 

149.90 (2.50) 
79.90 (1 .50) 
84.90 (1.50) 
34.90 (1.50) 

149.90 (2.50) 
89.90 (2.50) 
89.90 (1.50) 

334.90 (5.00) 
22.40 (1.50) 
22.40 (1.50) 

199.90 (2.50) 
79.90 (2.50) 

239.90 (2.501 

137.40 (1.50) 
29.90 (1.50) 
89.70 (1.50) 

129.00 (1.50) 
82.80 (1.50) 
82.80 (1.50) 
89.70 (1.50) 
56.35 (1.50) 
56.35 (1.50) 

137.40 (1.50) 
33.90 (1.50) 
51.15 (1.50) 
69.00 (1.50) 

6.90 (1.50) 
39.67 (1.50) 
46.00 (1.50) 
67.85 (1 .50) 
86.25 (1 .50) 

- CWIRTIT Equipment -
T ono 9000E AeaderlSender 
T ono 550 Reader 

MICROWAVE MODULES 
MM2001 RTTY to TV converter 
MM4001 RTTY terminal 
MM4001 KB RnY term with keyboard 

BENCHER 
BYl Squeeze Key. Black base 
BY2 Squeeze Key, Chrome base 

HI·MOUND MORSE KEYS 
HK702 Up down keyer marble base 
HK703 Up down keyer 
HK704 Up down keyer 
HK705 Up down keyer 
HK706 Up down keyer 
HK708 Up down keyer 
HK802 Up down solid brass 
HKB08 Up down keyer 
MK704 Twin paddle keyer 
MK705 Twin paddle keyer marble base 

P.O.A. (- ) 
329.00 (2.50) 

189.00 12.00) 
269.00 (2 .001 
299.00 (2.00) 

!>J.95 (1.50) 
69.95 (1 .50) 

30.95 (1.50) 
29.35 (1 .50) 
19.95 (1.50) 
15.49 (1.50) 
16.96 (1.50) 
14.95 (1.50) 
86.30 (2.00) 
39.95 (1 .50) 
13.50 (1 .50) 
25.65 (1.50) 

5queeze CMOS 23CW13.8v 82.50 (2.50) 

--- Yaesu 

FTl HF Transceiver 
FT9BD HF Transceiver 
SP980 Speaker 
FC700 Tune, 
m57GX HF Transceiver 
FC757 Auto A.T.U. 
FP757HD Heavy Duty PSU 
FP757GX Switched Mode PSU 
FL2050 linear Amplifier 
FT290 2m M/Mode Port/Transceiver 
FT290 With Mutek front end fitted 
FL2010 linear Amptifier 
MMB11 Mobile Bracket 
NC" Charger 
CSC1 Carrying Case 
YHA1 5 2m Helical 
YHA44D 70cm'l2wave 
YM49 Speaker Mike 
MMB15 Mobi le Bracket 
FT203A NEW 2m H/HeldfOW FNB3 
FT209R NEW 2m H/HeldfOW FNB3 
m 03R 70cm H/Held 
m 09R 70cm H/Held 
FT270R 2m 2SW F.M . 
FT270RH 2m 4SW F.M . 
FT2700A 2mr1Ocm/25W125W 
FRG 9600 6O·905MHz Scanning AX 
MMEll 0 Mobile Bracket 
NC9C Charger 
NC8 Baselstation Charger 
PA3 Car Adaptor/Cha rger 
FNB2 Spare Banery Pack 
YM24A Speaker Mike 
FT726A 2m Base Station 
430/126 70cm Module for above 
FRG8800 HF Receiver 
FAV8800 Convertor 118-175 for above 
FRD700AX A.T.U. 
MH1B8 Hand 600 8pin mic 
MD1B8 Desk 600 8pin m ic 
MF1A3B Boom mobile mic 
YH77 Lightweight phones 
YH55 Padded phones 
YHl Uweight Mobile Hlset-Boom m ic 
SBl PTI Switch Box 2081708 
SB2 PIT Switch Box 2901790 
SBlO PIT Switch Box 27012700 
OTR24D World Time Clock 
FF50 1DX Low Pass Filter 

Power Supplies 

ORAE BNOS 
4 amp 40.50 (2 .00) 6amp 
6amp 63.00 (2 .50) 12 amp 

12 amp 86.50 (3 .00) 25 amp 
24 amp 125.00 (4 .00) 40 amp 

-- Aerial Rotators 

FU200 
AR40 
KR400 
KR500 
KR400AC 
CD45 
KR600RC 
HAMlV 
T2X 

Sigma 
Sigma 
Welz 
Welz 
Orae 
Orae 

Light Dury 
5 core Medium DUly 
MedlH Dury 
6 core Elevat ion 
6 core Medium Du ty 
8 core Heavy Duty 
8 core Heavy Duty 
8 core Heavier Duty 
8 core Very Heavy Duty 

-- Switches 

2 way S0239 
2 way 'n ' Skts 
2 way 5 0 239 
2 way 'n' Skts 
3 way S0239 
3 way 'n' Skis 

-- Miscellaneous 

DRAE 
TJO 
T100 
T200 
CTJOO 
DRAE 
ALTAI 

Wavemeter 
30W Dummy load 
l00W Dummy load 
200W Dummy load 
300W Dummy load 
2m Pre·set A.T.U. 
KDM6 Dip Meter 

TOKYO HI-POWER 
HC200 10·80 HF Tuner 
HC400 10-160 HF Tuner 

P.O.A. (-) 

1450.00 (-) 
78.95 (2.00) 

105.00 (2.00) 
739.00 (-) 
255.00 (2.00) 
175.00 (2.00) 
160.00 (2 .00) 
115.00 (2 .00) 
315.00 (- ) 
345.00 (-) 

69.00 11.00) 
30.00 (LOO) 
11 .50 (LOO) 
5.00 (LOO) 
7.65 (1.00) 
9.95 (1 .00) 

20.20 (1.00) 
14.55 (LOO) 

195.00 (-) 
239.00 (- ) 
235.00 (- ) 
259.00 (- ) 
315.00 (- ) 
365.00 (- ) 
499.00 (- ) 
449.00 (-) 

8.80 (1.00) 
9.60 (LOO) 

64.80 (2.00) 
18.00 (LOO) 
27.02 (1.00) 
23.75 (LOO) 

775.00 (- ) 
255.00 (2 .50) 
475.00 (- ) 

BD.OO (1.50) 
49.85 (1 .50) 
15.70 (l .OD} 
64.80 (1 .00) 
18.00 (LOO) 
14.95 (LOO) 
15.35 (1.oo } 
14.95 (l .00) 
15.10 (l .00) 
13.80 (1.001 
14.95 (l .00) 
33.35 (LOO) 
29.90 (1 .00) 

58.00 (2.50) 
99.00 (3.00) 

148.00 (4.00) 
296.00 (4.00) 

49.95 (2.00) 
115.00 (2 .00) 
109.95 (2.501 
139.95 (2.501 
132.50 (2.50) 
189.95 (2.50) 
189.50 (2.50) 
299.00 (4.00) 
365.00 (4.00) 

14.49 11.00) 
19.95 (LOO) 
22.95 11 .00) 
41 .90 (1.00) 
15.40 /1.00} 
19.90 (l .00 } 

27.50 (LOO) 
8.05 (LOO) 

35.20 (1.00) 
42.55 (1 .50) 
69.00 (2.00) 
14.50 (1.50) 
68.60 (1.50) 

82.50 (2 .00) 
176.00 (3 .00) 

AERIALS BY:- JAYBEAM
HYGAIN - G. WHIP - TET -
TONNA - MINIBEAM - MET 

SP400 130-500MHz PWAlSWR 89.00 (1.50) 
NEW RANGE OF WELZ METERS NOW AVAILABLE 

KEN PRO 
KP100 
KP200 MemoO( 4096 Multi Channel 169.50 (2.50) COMPLETE RANGE OF WOOD 80 DOUGLAS KITS 

TOYO 
T430 
T435 

1441432 120 W 
1441432 200 W 

44.65 (1.001 
49,35 (1.50) 

-- Scanning Receivers --
SMC8400 
SX200 
SX400 
AOR2002 

VHF/UHF Scanner 
VHF/UHF Scanner 
VHF/UHF Continuous Coverage 
VHF/UHF Continuous Coverage 

249.00 (2 .50) 
325.00 (2 .50) 
625.00 (2.50) 
375.00 (2.50) 

~~ ~~~~~ 
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THIS MONTH'S 
COVER 
Antenna topics provide the central theme of this 
month's issue so not unnaturally our Art Editor 
was given the task of finding a suitable amateur 
installation to photograph. This proved to be 
relatively easy as our Technical Editor is also the 
Chairman of the Flight Refuelling Amateur Radio 
Society-the owners of the dominating array 
captured on the front cover. For the record the 
G4RFRlG6SFR system consists of four stacked 
and bayed Jaybeam 14·element 144MHz Para· 
beams, providing a combined gain of approxima
tely 20dBd. Mounted within this array is a home
brewed 70MHz 12-element Yagi , built to NBS 
data as published in the PW special Wires and 
Waves. 

22 Coaxial Cables and 
Testgear-1 
DaveCoomberG8UYZ 

24 External Ferrite Loop 
Antenna 
Richard Q. Marris G2BZQ 

25 Antenna Tower 
Calculations 
Sean Linehan E17CV 

26 Low-cost Trap Dipole 
John Davies G3LJD 

28 Broadside and EndUre 
Arrays-3 
F. C. Judd G2BCX 

30 Computing 
Amstrad PCW8256 Review 

34 PWRevlew 
Timestep Modules for the FRG-7 

36 Origins of Morse 
TonySmith G4FAI 

41 Radio Data Systems 
Progress 
James Archer 

42 Lundy Island Expedition 
Report 
Lionel Parker G5LP 

44 Modifying the No. 88 Set 
Dave Rycroft ZC4DR/GW40KO 

71 Advert Index 
66 Benny 

51 On the Air 
20 Products 

40 Subscriptions 
23.33.36 Swap 

Spot 49 Club News 
16 Comment 
18 News 

40 PW Programs 
32 PW Publications 
17 PW Services 

16 Write On 

Editorial Offices: 
Practical Wireless 
Westover House 
West Quay Road 
Poole, Dorset BH 15 1 JG 
':I' Poole (0202) 671191 
Prestel 202671191 

Advertisement Offices: 
Practical Wireless 
King 's Reach Tower 
Stamford Street 
London SE 1 9LS 
Telex: 915748 MAGDIV-G 

Editor Geoff Arnold T.Eng(CEI) FSERT G3GSR 
Assistant Editor Dick Ganderton C.Eng ., MIERE, G8VFH 
Art Editor Steve Hunt 
Technical Editor John Fell GOAPI 
Technical Sub-Editor Elaine Howard G4LFM 
Technical Artist Rob Mackie 
Secretary Kathy Moore 

Advertisement Manager Roger Hall G4 TNT 
... 01-2616807 
Secretary Sally Stewart 
... 01 -2616636 
Classified Ads Amanda Morton 
.. 01-2615846 
Make-up & Copy lan Sweeney 
.. 01-2616570 
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In Glasgow, 
the shop manager is Sim, GM3SAN, 
the address, 4/5 Queen Margaret 
Road, off Queen Margaret Drive, 
Glasgow, 
telephone 041-945 2626. 

In the North East, 
the shop manager is Don, G3GEA, 
the address, 56 North Road, 
Darlington, 
telephone 0325 486121 

In Cambridge, 
the shop manager is Tony, G4NBS, 
the address, 162 High Street, Ches
terton, Cambridge, 
telephone 0222 464154. 

In London, 
the shop manager is Andy, G4DHQ, 
the address, 223/225 Field End 
Road, Eastcote, Middlesex, 
telephone 01-429 3256. 

In Bournemouth, 
the shop manager is Colin, G3XAS, 
the address, 27 Gillam Road, North
bourne, Boumemouth, 
telephone 0202 577760. 

Although not a shop, there is on the 
South Coast a source of good advice 
and equipment, John, G3JYG. His 
address is Abbotsley, 14 Grovelands 
Road, Hailsham, East Sussex. An 
evening or weekend call will put you 
in touch with him. His telephone num
ber is 0323 848077 

LOWE ELECTRONICS SHOPS are open from 9.00 am to 5.30 pm, Tuesday 
to Friday and from 9.00 am to 5.00 pm on Saturday. Shop lunch hours vary and 
are timed to suit local conditions. For exact details please telephone the shop 
mana er. 

7 

DAIWANS448 
swr/power meter 
range ..... 
900 to 1300 MHz. 

2 QUid. '. 
Frequency range 900 to 1300 MHz, impedance 50 ohms, 
power range forward 5/20W, reflected 1.6/6.6W, 
connections N type. 

NS448 cross needle power/swr meter . .. £60,00 inc VAT, carriage £2.50. 

TELEREADER 
range of equipment. 

CWR685E 

CWR670E 

~ 

! 
r 

CWR675E 

......~~~# 

... """ ,'< ~~ 

¥i*~ w..~~'W 

CWR610E 

... ~~ ","""" ...... WW'" __ ::,.~-I .• 
CD660 

CWR685E . . . A radio-teletype terminal designed for use in the 
shack or out portable. Having a built-in monitor and external 
keyboard, the unit .can receive and transmit CW, Baudot or ASCII 
codes. High and low RTTY tones, selectable baud rates and 
frequency shift, together with a buffer memory on transmit make the 
CWR685E ideal. Add nothing more than a DC power supply and 
transceiver to create a complete CW/RTTY station. 
CWR685E .... £n1.64 inc VAT, carriage £7.00 

CWR675E .. A receive only version of · the CWR685E, the 
CWR675E complete with built-in monitor, provides the short wave 
enthusiast with an additional dimension to his listening. 
CWR675E . .. £449.17 inc VAT,carriager7.oo 

CWR670E . .. For the listener with his own monitor or who prefers to 
use a television, the CWR670E has similar facilities as the 
CWR675E. 
CWR670E . . £392.80 inc VAT, carriage £7.00 

CWR610E .. . Not only a CW/RTTY/ASCII terminal but a CW 
random generator for morse practice. Requires a monitor or UHF 
television for display. 
CWR610E ... . ....... .. . . ..... £195.00 inc VAT, carriage £3.00 

CD660 . . . A receive only unit for not only RTTY/CW/ASCII but TOR! 
AMTOR plus a morse code practice generator. 
CD660 . . ...... . ...... . . £231.69 inc VAT, carriage £3.00 

From TELEREADER, a comprehensive range of equipment! 

LOWJI BLlIOTBOlDCS LTD. 
Chesterfield R6ad, Matlock, DerbyShire DE4 5LE 
Telephone 0629 2817, 2430, 4067, 4995. send £1 for complete mail order ~atalogue. 
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,TRIO uhf equipment. 
TS780 VHFIUHF dual band transceiver. 
The TS780 is the ideal base station for the enthusiastic operator 
who wants both 70 centimetres and the 2 metre band in one 
~'". 'WJ w. transceiver. Modes of operation are 

USB, LSB, CW and FM. full repeater 
facilities, plus two VFO's, IF shift, two 
priority channels, memory and band 
scan combine to make the TRIO 
TS780 the perfect rig. 

..... .. '":, :,. 

~: ~ . -... ,~ {,-',' 

~ - , J '-../' . !.. ,. :: 
TS780 . . . . ... £948.00 inc VAT, carriage £7.00 

TS811E 70 centimetre base station transceiver. 
The TS811 E is a perfect 70 centimetre base station transceiver. 
It produces 25 Watts output and has a full range of operating 

features. Forty memory channels are 
available, each of which can be used 
as a separate VFO. Digital code 
squelch is also a feature of the 
TS811 E. 

TS811E . . .... . £795.00incVAT,carriage£7.00 

TW4000A FM VHF/UHF dual band transceiver. 
To have both 70 centimetres and 2 metres available in one 
mobile transceiver has been a desire of the VHF/UHF enthusiast 
for many years. TRIO with the TW4000A have satisfied that 
need. The transceiver is now well known for having an excellent 

receiver and as those who al
ready own and operate one 
know, is a delight to use. Com
pact and producing 25 Watts 
on both bands, the TW4000A 
is the enthusiast's natural 

choice. 
TW4000A . . .. .. £522.00incVAT, carriage£7.00 

TM401A 70 centimetre mobile FM transceiver. 
Accepting the fact that there is little space in a modem car for 
any1hing other than a radio/cassette unit, TRIO have with the 
TM401 A produced the definitive compact transceiver. By remov
ing the speaker and making this separate, TRIO have given you 
excellent receive audio The TM401 A is ideal for the 
amateur who rig. 

-
TM401A ,. ,carriage£7.00 

TM411E 70 centimetre FM mobile transceiver. 
By taking the popular TM401 A and adding DCS and a tiltable 
front panel, TRIO have produced a higher specification trans-
ceiver. Even easier to fit in tight I the TM411 E with 25 
Watts output is the ideal 70 transceiver. 

TM411E ... . . . . 

TR3600E 70 centimetre FM handheld. 
The TR3600E handheld from TRIO is a natural 
progression from the much liked TR3500. By 
adding DCS, the ability to skip particular mem
ory channels, to hold for either a timed period 
or carrier when scanning, the memory to hold 
whether the channel is simplex or repeater shift 
and including an illuminated " S" meter, TRIO 
have produced a first class transceiver. 
TR3600E . £292.00 inc VAT, carriage £7.00 

TH41E centimetre FM compact transceiver. 
The TH41 E is a simple handheld, extremely 
small yet having full repeater facilities including 
reverse repeater. Power output is one Watt of 
150 milliwatts in the low position and frequency 
selection is by means of thumbwheel switches. 
Very small but still convenient to operate, the 
transceiver is just right for the amateur who 
wants to stay in touch. 
TH41E . " £199.00incVAT,carriage£7.00 

TRIO hf equipment. 
TS940S HF transceiver with general coverage receiver. 
Top of the range, the TS940S has every operating feature that 
the discerning HF operator needs. Amateur bands, 160 through 
to 10 metres plus a general coverage receiver tuning from 150 
KHz to 30 MHz. Modes of operation are USB, LSB, CW, AM, 
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FSK and FM which is in
cluded as standard. Forty 
memory channels, each 
effectively a separate 
VFO and simple key
board frequency entry 
make operation and own
ership of a TRIO TS940S 
a pleasure. 

TS940S ............ . .... . £1695.00incVAT,camage£7.00 

TS930S HF transceiver with general coverage receiver. 
Much has been said and written about the TS930S and it now 
has a place high in the affection of those amateurs fortunate 
enough to own one. Providing full coverage of the amateur bands 

from 160 to 10 metres 
and including a general 
coverage receiver tuning 
from 150 KHz to 30 MHz, 
the TRIO TS930S is ideal 
for today's crowded 
frequencies. 

TS930S ... . ... . . . . . . ..... £1295.00 inc VAT, carriage £7.00 

TS430S HF transceiver with general coverage receiver. 
A compact transceiver suitable for mobile or portable operation, 
yet having all the facilities necessary for effective radio communi
cation. The TS430S has, in addition to the amateur bands from 
160 to 10 metres, a general coverage receiver. Modes of 
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operation are USB, LSB, 
CW, AM with FM option
al. Owned by many radio 
amateurs worldwide, the 
TRIO TS430S is an ideal 
way to combine amateur 
radio with short wave 
listening. 

TS430S . . . . ... . . . . .. . . ... . .£720.00 inc VAT, carriage £7.00 

TS830S HF amateur bands transceiver. 
Needing no deSCription, the TS830S, which uses a pair of 6146B 
valves in the PA, is well known on the amateur bands for its 

" superb signal quality. 
Having variable band
width tuning, IF notch, IF 
shift and provision for var
ious filters, its receive 
performance is excellent 
too. 

TS830S ..... . . .. ... . ...... £832.75incVAT,carriage£7.00 

TS530SP HF amateur bands transceiver. 
A standard HF valve transceiver without frills but providing 
today's amateur with all necessary facilities for reliable worldwide 

. communication. Modes 
of operation USB, LSB 
and CW. The most popu
lar HF transceiver on the 
market. 

TS530SP .. . £698.00incVAT,carriage£7.00 

LOWB BT,.CTBOlIICS LTD. 
Chesterfteld Road, Matlock, Derbyshire DE4 5LE 
Telephone 0629 2817, 2430, 4057, 4995. send £1 for complete mail order {}8.talogue. 
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HQ & MAIL ORDER S.M. HOUSE, RUMBRIDGE ST, TOTTON, SOUTHAMP 

OSCAR 211 OM 
FT2700RH 

£499 inc. VAT 

FT2700RH 

The SMC Oscar was designed to satisfy the 
stringent specifications of MPT1320. It is a 
solid state, compact, transceiver built to 
withstand the shock and vibrations experi
enced in the mobile environment for yea rs 
to come. It also makes an ideal base station 
when used in conjunction with an external 
12V P.S.U. and optional amplifier such as 
our type PA10U25. A high level offrequen
cy stability over a wide temperature range 
is achieved by the use of low tolerance 
quartz crystal and the latest in CMOS inte
grated circuits. The receiver provides good 
sensitivity allowing excellent reception of 
even the weakest stations, good selectivity 
and signal handling allows perfect recep
tion of local signals with minimum interfer
ence from adjacent channels. The power 
output is 5W giving a good range. This 
coupled with highly controlled modulation 
and high spurious rejection gives maxi
mum readability with minimum interfer
ence to other users. 

Frequency 144-146MHz 
430-440MHz 

Power out 2m 25/3W 
70cm 25/3W 

Supply 7A (25W Tx) 
3A (3W Tx) 
0.6A (Sq Rx) 

Stability 2M ± 10ppm, - 5 +50°C 

ONLY £65 • Inc. 
70cm ± 5ppm, - 5 +50°C 

DIMENSIONS (Exllnc Project ions) 
150W, 50H, 130/1850 mm, 1.6kg 

END OF LINE 
YM40 (S pin scan microphone) 
XFS.2HC (CW(W) filter FTl02) 
XF8.2WN (CW(N) filter FTl02) 
XFS.2HSN (SSBN filter FTl02) 
FANB (Fan FTl0l etc.) 
MEM902 (Memory unit FT901 /2) 
MEM7700 (Memory unit FRG7700) 

5pcs only £5 
2pcs on ly £10 
3pcs on ly £10 
5pcs only £10 
3pcs only £5 

2pcs on ly £35 
2pcs on ly £75 

FREE 
Proof of purchase from any S.M.C. 

Branch of appropriate main equipment 
DC KIT FRG7700 p&p SOp 
FF5 Filter H.P.F. FRG7700 p&p SOp 
FHRl Horn Relay (Burglar Alarm) p&p £1 
MMBl Mobile Mount FTl0l etc. p&p £3.SO 
FMB3 Mobile Brace for mobile mounts p&p SOp 
MMB7 Mobile Bracket for mnB p&p £1 .SO 
MMB3 Mobile Bracket for m20R p&p £1 .SO 

LEEDS 
SMC ILeedsl 

CHESTERFIElD BUCKLEY 
SMC ITMPI 

FRG-8800 
£475 inc. 
FRV-8800 
£80 inc. 

Continuous coverage from 150kHz to 30MHz. 
Two speed spin tuned VFO plus keyboard 
plus computer interface control. 

The FRG-SSOO demodulates SSB (USB & 
LSB) CW, AM (Wide and Narrow) and FM 
narrow as standard, useful for 10M, CB and 
for VHF. 

The FRG-SSOO comes with twelve memo
ries, programmed and scanned at the touch of 
a single button. Any of the memory channels 
will accept a frequency including the VHF 
range (optional VHF unit). The mode is also 
stored in the memory. 

Four filters are fitted as standard ISSB/CW, 
AM, AM-NAR and FM-NAR) chosen for opti
mum performance, with switchable AGC and 
variable tone control. 

The back-lit green LCD display incorpora tes 
easy to read "any ang le" 10mm digits. 

STOKE 
SMC IStokel 

GRIMSBY 
ISMCI Grimsby 

The FT2700R, Virtually two transceivers in one case, is designed 
to be the ultimate in convenience, for FM mobile or base station 
operation, on the 144 and 430MHz bands. Using Yaesu's new 
one piece die-cast alumimum chassis concept, the FT2700A 
provides 25 Wans continuous output on either band, for full 
duplex (or simplex!) operation whilst obtaining optimum circuit 
shielding and efficienr heat dissipation. 
Two 4-bit CPU's prOVide convenient control together with 
simple operation 01 the dual VFO 's, 10 channel memory with 
back up and two calling frequencies. 

Dual, receiver Iront ends. local synthesisers, IF's and trans
miner RF stages rnilke this the first mobile transceiver capable 
of true duplex cross-band operation. 
Comprehensive scannlTlg features include "PM S" (programma
ble memory scan) which permits contlTluous or skip-scanning 
between two memory channels in the same band. A MHz 
"steppmg" SWitch IS fined for quick transitIOn from one band to 
another. PriOrity channel monitoring is available whilst on the I 
same or another band! 

Independently programmable transmit and reCeive frequencies, 
standard repeater shifts (with reverse faCility). offers total 
freedom of operu tion_ 

The large green back-lit dimmable LeO offers an aesthetically 
pleasing and easy to read display of the complete operating 
status of the transceiver, including memory and reverse repeat
er mdlcatlons at a glance. The paIs meter mcorporated in the 
mam display IS a dIstinctive graphicill two colour type. (Optional 
Voice Symhesiser available, see FT270RlRH text) 

Mode 
Supply 
Circuit 

Sensitivity 

Selectivity 

Image 
Audio 

GENERAL SPE 
: FM (F3, G3E) 
: 13.8V ± 15% 
: Double Conversion 
: 21.6MHz, 455KHz 
: 0.21.!V (0 ' 12dB Sinad 
: 1.0J-lV (II' 30dB Sinad 
: 14KHz - 6dB 
: 28KHz - 60dB 
: - 60dB (or better) 
:4 to 160hms 
: 2W in 80hms (10% THD) 

A twelve function display indicates the 
status at a g lance. It includes memory 
cha nnel number mode, and frequency to a 
reso luti on of 100Hz. Al so included is a two 
dimension al LCD, graphical SIMPO and 
'·S" meter. A 12 button keyboard allows 
qu ick accurate changes of frequency and 
ba nd. 

Du al accurate 12 hour c locks, with AMI 
PM ind icators uses the main digital di splay 
and features full back-up facilities (mains 
failure) and ca n activate the receiver or 
tape recorder via relay con tacts. The FRV
SSOO, extends cove rage to inc lude 11S-
174MHz al l within th e main fram e, allowin~ 
monitoring of, PMR, marine and air bands, 
as w ell as 2M . 240-220VAC to 110-120V, 501 
60Hz mains standard, 12VDC operation is 
optional. 

JERSEY 
SMC IJerseyl 

257 Olley Road. 
Leeds 16. Yorkshire 
Leeds 1(532) 782326 
9-5.30 Mon·Sat 

SMC IJack Tweedyl Ltd 
102 High Street 
New Whinington. 
Chesterfield 
Chest 102461 453340 
9.30-5.30 T ues-Sat 

Unit 27. Pinfold Lane 
Buckley. Clwyd 
Buckley 102441 549563 
10-5 Tues. Weds. Fri 
10·4 Sat 

76 High Street 
Talke Pits. Stoke 
Kidsgrove 1078161 72644 
9·5.30 T ues·Sat 

247A Freeman Street 
Grimsby. lines 
Grimsby 104721 59388 
9.30·5.30 Mon·Sat 

1 Belmonl Gardens 
SI. Helter, Jersey 
Jersey 105341 77007 
9·5 pm Mon·Sat 
ClosecrWed 

N. IRELANO 
SMC N. Ireland 
10 Ward Avenue 
Bangor 
County Down 
0247 464875. 

Southampton Showroom open 9-5.30 pm Monday to Friday, 9-1 pm Saturday. 

AGENTS 
NORMAN DILLEY, DARTCOMMS, DARTMOUTH (08043) 3534 PAT GILLAN, IPSWICH COMMS, IPSWICH (0473) 402173 
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'TON, 504 4DP, ENGLAND. Tel: (0703) 867333. Telex: 477351 5MCOMM G. 

The FT270RlRH is constructed on a unique massive diecast 
aluminium ducted heatsink which enables significantly larger 
output powers to be obtained from a transceiver substantially 
smaller than any similar radio to date. The FT210RH, with fan 
assisted coolin~ provides 45W RF output whilst the convention-
al R version offers 2SW. Both FT270R and RH are fitted with a 
"Iow" power switch which provides around HY'/o of full output 

The FT270RlRH uses a high visibility back-In Leo. with large 
5mm digits, providing a read out of frequency and all important 
transceiver functions. Pleasant green illumination and newly 
developed wide angle LeO ensure easy visibility day or night 
from most angles. 
The dual 4-bit microprocessors of the FT270RlRH provide 
maximum ease of use combined with an extremely wide range 
of operating functins. Dual VFO 's, ten memories and program
mable band scan limits are all easily selectable from the front 
panel. 

The FT270RlAH can memorise a number of scanning parameters 
tor maximising performance. Upper and lower limits may be set 
(for quick scanning of the band). The ten memories may be 
scanned for a busy channel or for monitoring a priority channel. 
The scanning can be either manually or carrier controlled. 

For easier and safer 'eyes on the road' mobile operation an 
optional voice synttlesiser (FVS- l) is available to give an audible 
indication of frequency, memory channels and VFO selections at 
the touch of a convenient microphone mounted button. The 
FVS-l is of course ideal for those with impaired vision. 

IFICATIONS 
Antenna 
Modulation 

. Deviation 
Tone Burst 
Spurious 
Maximum BW 
Microphone 
Temperature 

: 500hms, unbalanced 
: Variable reactance 
: ± 5KHz 
: 1,750Hz 
: - 60dB (or better) 
: 16KHz 
: 6000hms, nominal 
: - 10°C + 60°C 

OPTIONS 
FVS-1, MF-1 B3B, SP55, YH1, SB10 

An all mode scanning receiver covering 60 
through 905MHz continuously, with lOO key
pad-programmable memory channels. 

In addition to FM wide (for FM and lV 
broadcasts!. FM narrow and AM (wide and 
narrow) the FRG-9600 also provides SSB (sin
gle sideband) reception up to 460MHz. A front 
panel tuning knob simplifies tuning of SSB 
and narrowband AM. Seven tuning/scanning 
rates between 100Hz and 100kHz assure fast 
and efficient scanning while permitting easy 
tuning of narrowband signals. 

The scanning system allows full or limited 
band scanning and memory channel scan
ning, with auto-resume. In addition to carrier 
sensing scan stop, audio scan stop sensing is 
also selectable to avoid stopping on inactive 

* FREE ANANCE 
On many regular priced items SMC offers 
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 pricel 
details on eligible items on request. 

AGENTS 

FT270R £315 inc. 
FT270RH £365 inc. 

Frequency 
Power out 

Supply 

FT270RlRH 
144-146MHz 
RH ; 45W/5W 
R; 25W/3W 
RH; 9A13.5A Tx 
R; 6A12.5A Tx 
0.6A (Sq Rx) R/RH 

Stability ± 10ppm (- 5 + 50°C) 
DIMENSIONS (Exllnc Projections) 
140W, 40H, 143/175D mm, 1.25kg 

FRG-9600 
£449 inc. 

PA4C 
£12.65 inc. 

"carrier-only" channels. Scanning steps are 
selectable, with the wide steps indicated on 
the front panel display. Signal strength indi 
cated by a two-colour graphic S-meter. A 24-
hour clock/timer, recorder output, cpu band 
selection outputs, multiplexed (FM wide) out
put, AF and RF mute and other control signals 
for maximum expansion potential with future 
options or for own add-on hardware for spe
cial applications. 

The direct control link to the cpu in the FRG-
9600, allowing virtually unlimited customised 
control functions ; such as mUltiple, organised 
memory banks; automatic tuning ; and custo
mised scanning systems; using most personal 
computers and a Yaesu FIF CAT Interface Unit. 

The FRG-9600 requires 12VDC. 

SMC SERVICE 
Free Securicor delivery on major equipment. 
Access and Barclaycard over the phone. 
Biggest branch agent and dealer network. 
Securicor 'B' Service contract at £5.00 
Biggest stockist of amateur equipment. 
Same day despatch possible. 

L 

COMING 
SOON 

KDK FM-240 

• 2M 25W FM Mobile Transceiver 
• Revolutionary M .M.1. Control System 
.16 Memory Channels 
• Large Easy to Read L.C.D. Display 
• Optional Voice Synthesiser 
• 140x 40 x 170(mm) Case 

£ T.B.A. 
SEND S.A.E. FOR COLOUR BROCHURE 

CRYSTAL FILTERS 
FOR HOME CONSTRUCTORS 

10_7MHz 
F 10.7H600, CW 600Hz 
F 10.7F2.5, SSB 2.4KHz 
F 10.7H12, FM 12KHz 
USB/LSB/(AM, CW, FM) Xtals 

9MHz 
F 90H600, CW 600Hz 
F 90F2.4, SSB 2.4KHz 
F 90H12, FM 12KHz 
USB/LSB Xtals 

FTl0l I, 11, Ill, B, E 
F 30F350, CW 350Hz 
F 30F600, CW 600Hz 
F 30FC1 , CW 600Hz 
F 30Fl 2, FM 12KHz 
F 30H12, FM 12KHz 

CONVERTORS 

£12.50 
£12.50 
£10.00 
£5.00 

£12.50 
£10.00 
£12.50 

£2.50 

£15.00 
£15.00 
£10.00 

£7.50 
£10.00 

FRV 7700 A 
FRV 7700 D 
FRV 7700 F 

118-130,130-140, 140-150 MHz 
118-130, 140-150,70-80 MHz 
150-160,160-170,118-130 MHz 

£49 inc. VAT 

GUARANTEE 
Importer warranty on Yaesu Musen products. 
Ably sta ffed and equipped Service Department. 
Daily contact with the Yaesu Musen factory. 
Tens o f thousands of spares and test eq uipment. 
Twenty-five yea rs of professional experience. 

• 2 Year warranty on regular priced Yaesu products. 

JOHN DOYLE, TRANSWORLD COMMS, NEATH (0639) 52374 DAY (0639) 2942 EVE JACK McVICAR, SCOTCOMMS, EDINBURGH 031 6572430 
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~ New Illodels fo I'aise I(OH 
Alllafeul'll'equencies fo t·~(jHz. 

IC-1271E Fantastic new multimode 1.2GBz Transceiver 
ICOM. a pioneer in 1.2GHz technology are proud to introduce 
the first full feature 1240 - 1300 MHz base station transceiver. 
Features include: multimode operation, 32 memories, scanning 
and 10 watts RF output. 
The IC-1271E allows you to explore the world of 1.2GHz thanks 
to a newly developed PLL circuit that covers the entire band, a 
total of 60MHz, SSB, CW and FM modes may be used anywhere 
in the band making the IC-1271E ideal for mobile, OX, repeater, 
satellite or moonbounce operation. The IC-1271 E has outstand
ing receiver sensitivity, the RF amplifiers use a low noise figure 
and high-gain disc type GaAs FET's for microwave applications 
The rugged power amplifier provides 10 Watts which can be 
adjusted from I to 10 Watts. 

A sophisticated scannmg system includes memory scan, programme scan, mode-selective scan and auto-stop feature. Scanning of 
frequencies and memories is possible from either the transceiver or the HMI2 scanning microphone. 32 programmable memories are 
provided to store the mode and frequency in 32 different channels. All functions including memory channel are shown clearly on a seven 
digit luminescent dual colour display. 
The IC-1271E has a dial-lock, noise blanker, RIT, AGC fast or slow and VOX functions. With a powerful 2 Watt audio output the IC-1271E is 
easily audible even in a noisy environment. 
The transceiver operates with either a 240V AC (optional) or 12 volt DC power supply. A variety of options include IC-PS25 internal AC 
power supply, IC-EX31 0 voice synthesizer, the TV -1200 TV transceiver adaptor and the IC-EX309 computer interface. The IC-1271 E is the 
most compact and lightest all-mode 1200 MHz transceiver currently available. 

IC-R7000 VHFIUHF scanning receiver 
Causing quite a stir at the moment is the rCOM IC-R7000. This new receiver is able to give high frequency coverage up to I.3MHz without 
sacrificing SSB stability which is maintained throughout the IC-R7000's entire frequency range. For simplified operation and quick tuning, the 
IC-R7000 feature direct keyboard entry. Precise ,frequencies can be selected by pushing the digit keys in sequence of the frequency or by 
turning the main tuning knob FMlAMlSSB modes, frequency coverage 25-1000MHz and 1025 - 2000MHz (25 - 1000MHz and 1260 - 1300MHz 
guaranteed specification). The IC-R7000 has 99 memories available to store your favourite frequencies including the operation mode. Memory 
channels may be called up by simply pressing the memory switch, then rotating the memory channel knob or by direct keyboard entry. 
A sophisticated scanning system provides instant access to most used frequencies. By depressing the Auto-M switch. The rC-R7000 auto
matically memorises frequencies in use, while the unit is in the 
scan mode. This allows you to recall frequencies that were in 
use. Scanning systems include memory selected frequency 
ranges or priority channels, scanning speed is adjustable. 
Narrow/wide filter selection. Five tuning speeds: 10Hz, 100Hz, 
I.OKHz, 10KHz and 25KHz. All functions including memory 
channel readout are clearly shown on dual-colour fluorescent 
display with dimmer switch. The IC-R7000 has dial-lock, noise 
blanker, S-meter and attentuator. Options include RC-12 infra
red remote controller and a voice synthesizer. 
For a more detailed specification of the competitively priced 
IC-R7000 contact your authorised ICOM dealer or telephone 
us direct on 0800 521145, our FREE Linkline service for 
Amateurs and SWL's. 
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JC73S compact BF Transceiver 
As predicted the ICOM IC-735 has rapidly gained the reputation it deserves. 
When compared with similar 'top names' transceivers the IC-735 towers 
above them (despite its smaller size). The IC-735 has a larger number of 
programmable channels, but notably most important is the superb sensit
ivity in all modes SSB, CW, AM and FM This superior sensitivity is due to 
the excellent front end performance. 
All amateur frequencies from L8MHz to 30MHz are available including the 
three new bands 10, 18 and 24MHz. RF output is approximately 100 Watts. 
Tuning ranges from 100KHz to 30MHz, made continuous by using a high
side IF and a CPU control system. RTTY operation is also possible. 
Dynamic range is 105dB with a 70.451MHz first IF circuit. Pass-band tuning 
and a sharp IF notch filter provide clear reception even under duress. 

Preamp is IOdB and attenuator 20dB. Computer remote control is possible via the RS-232C jack 
Options include: the AT-150 automatic antenna tuner, the PS55 AC power supply and the SM-6 and SM-8 desk mics. Why not find out more 
about the IC-735 by nnging us or your local ICOM dealer. 

Thanet Electronics are proud to 
offer their continued complete 
service for all Arri.ateur radio 
requirements - no matter what 
your problem may be regarding 
the smooth operation of your shack 
Thanet have the answers, and 
technical 'know-how'. 

WANT TO LEARN MORE? 
Telephone us free-of-charge on: 

If you require a demonstration of 
any ICOM equipment telephone 
our retail premises on Herne Bay 
(0227) 369464 where we will be 
pleased to hear from you. 

BELPLINE 0800·521145. 
This is strictly a helpJine for obtaining infonnation about or ordering [COM equipment. We regret 

this service cannot be used by dealers or for repair enquiries and parts orders. Thank you. 

JCOM authorised dealers in the U.K. 
Alyntronics, Newcastle, 0632-761002. 
Amateur Radio Exchange, London (Ealing), 01-992 5765. 
Amcomm, London (5. Harrow), 01-422 9585. 
A.R.E. Comms, Earlestown, Merseyside, 09252-29881. 
Arrow Electronics Ltd., Chelmsford, Essex, 0245-381673/26. 
Bearnrite, Cardiff, 0222-486884. 
Booth Holdings (Bath) Ltd., Bristol, 02217-2402. 
Bredhurst Electronics Ltd., W. Sussex, 0444-400786. 
D.P. Hobbs, Norwich, 0603-615786. 
Dressier (UI{) Ltd., London (Leyton), 01-558 0854. 
D.W. Electronics, Widnes, Cheshire, 051-420 2559. 

Hobbytronics, Knutsford, Cheshire, 0565-4040. UntillOprn daily. 
Poole Logic, Poole, Dorset, 0202 683093. 
Photo Acoustics Ltd., Buckinghamshire, 0908-610625. 
Radcomm Electronics, Co. Cork, Ireland, 01035321-632725. 
Radio Shack Ltd., London NW6, 01-624 7174. 
R.A.S. Nottingham, 0602-280267. 
Ray Withers Comms, Warley, West Midlands, 021-4218201. 
Scotcomms, Edinburgh, 031-657 2430. 
Tyrone Amateur Electronics, Co. Tyrone, N. Ireland, 0662-42043. 
Reg Ward & Co. Ltd., S.W. England, 0279-34918. 
Waters & Stanton Electronics, Hockley, Essex, 0702-206835. 

Listed bere are just some of the authorised dealers who can demoutrate ICOM equipment all year rcnmd. This list 
covers most areas of the U.K. but if you have difficulty fiDdiDg a dealer near you. contact Tbanet Electronics and 
we will be able to help you. 
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C. M. HOWES 
COMMUNICATIONS 
EASY TO BUILD KITS BY MAIL ORDER 
ARE YOU ENJOYING THE SIMPLE LlFF.? 
ORP (Iow power) operating is becoming more and more popular. This move away from 
expensive high power equipment to simple, often home-built gear is offering many 
amateurs a satisfying challenge. Most experienced operators also have the proverbial 
" black boxes" in the shack, but ORP offers them the opportunity to build their own 
equipment and put a little fun back into the hobby. At C. M. HOWES COMMUNICATIONS, 
we have kits to build simple low power equipment including easy to construct receivers 
that will appeal to the newcomer as well as the licenced amateur. If you haven't tasted the 
pleasures of the simple approach yet, why not choose a worthwhile project from our 
range? Established customers may like to note that we now have 40M band versions of our 
popular CTX, CVF and DcRx kits available for you to add to your collection! 
DcRx DIRECT CONVERSION COMMUNICATIONS RECEIVER 

139 HIGHVIEW 
VIGO, MEOPHAM, 

KENT DA 13 OUT 
TEL. FAIRSEAT (0732) 823129 

AP3 AUTOMATIC SPEECH PROCESSOR 
Add more "punch" to your signal with the AP3. Automatically compensates for changes in 
speech levels, so givin9 accurately controlled clipping levels and'hence clean audio quality. 
This kit is one of our big sellers, and they enjoy a very good reputation on the air. Suitable 
for high or low impedance mics, and can even be used wrth ICOM rigs with a couple of 
simple mods which we can give you. 
AP3 kit £15.90. Assembled PCB module £21.40. 
CM2 QUALITY COMMUNICATIONS MICROPHONE 
The HOWES CM2 features an electret microphone capsule and a Plessey "VOGAD" chip -
excellent qualrty, accurately controlled audio. This kit will help you construct a really clear 
soundinQ desk mic . Voltage stabilisation and a miniature relay for keying your transmitter 
are provided . Add some extra clarity to your stations audio. 
CM2 kit £10.25. Assembled PCB module + mic capsule £13.75. 
XM1 CRYSTAL CONTROLLED FREQUENCY MARKER 
The XM1 produces signals from LF to UHF for you to use to check and calibrate your 
station equipment. Eight marker frequencies can be generated (selectable) and there is an 
ident facility to distinguish the XM1 's output from off-air signals. No shack should be 
wrthout one! 
XM1 kit £16.80. Assembled PCB module £21.30. 

The HOWES DcRx receivers are simple, easy to build single band designs. You can choose 
versions for the following bands: 20, 30, 40, SO or 160 Metres. They all work from a 12 to 
14V DC supply (a battery is fine) and provide plenty of audio output to drive a loudspeaker 
or headphones. The DcRx has been the first Introduction to shortwave listening for many, 
an aspiring amateur. Read the SWL column in the August 'S5 issue of "Amateur Radio ' 
and find out what T revor Morgan has to say about the DcRx and how one of his 
correspondants has claimed a Bronze Award for prefixes and countries heard on his 
HOWES DcRx20. You will be amazed just how well a simple design can work. A case and a 
couple of tuning capacitors are the only major items to add to finish your receiver. We have All HOWES kits have a good quality 
suitable capaCitors for all but the 160M version at £1 .50 each. glass-fibre printed circuit board . 
DcRx kit £14.80. Assembled PCB module £19.90. The holes are drilled , the tracks are 
CTX QRP CW Transmitters tinned and the parts locations are 
Two versions are available at the moment, one for BOM and the new 40M version . These screen printed on the board for easy 
super little rigs produce up to SW RF output on SO, and 3W on 40. They come complete assembly. All board mounted com-
with one crystal, but there is also provision for an external VFO for full band coverage ponents are provided, as are good 
(HOWES CVF40 or CVFSO) . Read the reviews in the August 'SS issue of Practical Wireless clear instructions, circuit etc. All our 
and the March 'SS Shortwave Magazine. A CTX transmitter makes a ideal introduction to kits are designed so that even a 
HF operating A few months spent uSing Simple CW only eqUipment Will help to make you 7L novice constructor should meet 
Into a first class operator I can only admire the skills of some of our customers, many only With success You don't have to be 
haVing recently passed the Morse test , the sheer number of countnes they manage tQ work n""' ~ an "old hand" to enJoy the plea-
With their HOWES ORP eqUipment puts me to shame I But then I started on HF a few years ~ sures of uSing "home-brew" gear 
ago With a black box and a microphone - something I now regard as a mistake! . ~ If you would like further information 
CTX40 or CTX80 kit £12.95. Assembled PCB module £18.95. on any kit, simply drop us a line 
CVF VARIABLE FREQUENCY OSCILLATORS tt--~" enclOSing an SAE. We have an infor-
The HOWES CVF40 and CVFSO VFOs are deSigned for use With the CTX transmitters They - ,... ,\~.Q- - matlOn sheet for each product as 
enable you to tune the whole band Instead of being "rock bound" Dual buffered outputs ¥1J::Z- ~ 11'>, well as a general list of our goodies. 
are proVided so that you can also connect ur your DcRx and fonn a transceiver. IRT, Please add BOp to your total order value 
voltage stabllisatlon. FET OSCillator are some 0 the features of the CVF designs These krts 
reqUire a tuning capaCitor of about 50pF (we can supply these at £1.50 if required) . Delivery IS normally Within 7 days. 
CVF40 or CVF80 kit £9.30. Assembled PCB module £14.90. 73 from Dave G4KQH, Technical Manager. 

AFFORDABLE ACCURACY 
QUALITY MULTIMETERS FROM ARMON 

ILLUSTRATED 
He-50lO 
£36.50 + VAT 

A comprehensive range of 
Analogue and (Pushbutton or 

Rotary Switched) Digital Models 

ANALOGUE 
HM-l02BZ 
10AOC Range. 2OkONDC. Buzzer. Battery Test 
Sea" .. . .. ........ £13.00 
19 measuring ranges 
HII-l02R 
Low end voltage & current ranges. Jack for Audio 
<>'p VoI1ages .. .. . .... .. .. ..... ...... . £11.00 
20 measuring ranges 
HII-l015 
Rugged, Pecked sized meter. for general purpose 
use ......... .... .... .... .. .......... .. ... .... ....... .... ... . .. £7.SO 
16 measuring ranges 

Battery. Test Leads and Manual included with each 
model. 

DIGITAL 
HC-7030 0.1 % Accuracy. Standard Model 

£39.50 
HC-6010 0.25% Accuracy. Standard Model 

£33.50 
He-S010T 0.25% Accuracy. m Test Facility 

£39.50 
OM-l05 0.5% Accuracy. Pocke~ 

£21 _SO 
AI! rnOOeIs have full functions arxl ranges and 
fealure: 

31~ digit 0.5" LeD display 
Low batte.y indication 
Auto zero & Auto polarity 
ASS P1astic Casing 
DC AC lOamp Range (nol DM-l051 
Overload Protection on all ranges. 
Battery. Spare Fuse. Test Leads and Manual. 

~ arc FUll DETAILS ON APPLICATION FROM:-

ARMON ELECTRONICS L TO 
DEPT. B HERON HOUSE. 109 WEMBLEY HlU ROAD. WEMBLEY, IMOOLESEX HA9 SAG 

TELEPHONE 01·902 4321 TELEX 923985 
PLEASE ADD 15% '" your oc=, ':,,':;~&: =n~~~menl by cheq .... wl1h ordor 

Trade enquiries Invtted Pteese .lIow 28 

6 
n 
I 

I 

~ 

CHOICE OF PROFESSIONALS 

COMPACT LATTICE TOWERS and 
SlIMUNE ruBULAR MASTS 

TElfSCOPIG-TILTOVER. FIXEO-MOBllf FROM Srn UP TO 36m 

Suitable for a wide range of civil and military 
applications such as: 

RADIO COMMUNlCA TlON 
SURVEILLANCE & CCTV 
METEOROLOGICAL MONITORING 
AMA TEUR RADIO 
AERO & MARINE NAV AIDS 
FLOODLIGHTING, ETe. 

Purpose designed using 4.5m and 
3m section modules for low 
retracted heights and cost 
effective shipment. Engineered to 
B.S.I. Standards and hot dip 
galvanized to 85729 for protection. 
Wind loads are based on 
B.S.C_P.3. Chap V. PT2. 1972 for 

- I wind speeds up to 100 mph/ 160 
kph. 
RELIABILITY QUALITY KNOW HOW 

i 
I 

Allweld Engineering 

"-

, \ 
\ \ 

PRICES RANGE 
FROM £253.00 inel. 
VAT. & UK 
DELIVERY 
SAE FOR MORE 
DETAIlS. PlEASE 

Nonnally 
Factory 6, 232 Selsdon Road, despatched 

South Croydon, Surrey, CR2 6PL, G.B. within 
Tel: 01-6802995 (24 hr) 01-681 6734. 7 days 
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A.R.E. Communications Ltd. 
38 BRIDGE ST., EA.RLESTOWN, 

PHONE: 09252-29881 NEWTON-LE-WILLOWS, MERSEYSIDE. 

WE HAVE THE LARGEST STOCK OF AMATEUR RADIO EQUIPMENT TO BE FOUND 
UNDER ONE ROOF ANYWHERE IN THE U.K. WE STOCK ALL MAKES, AND HAVE THE 
FACILITIES AVAILABLE FOR YOU TO TRY THE EQUIPMENT TO MAKE SURE IT'S 

EXACTLY WHAT YOU ARE LOOKING FOR. 

YAESU 
Probably the most 
popular multi mode 
2 metre transceiver 
ever made. Also 
now available for 
6 metres. 

OUR PRICE £289 FOR 2M 

YAESU FT -757GX 
Another one of Yaesu 's super stars. The ever popular 
HF transceiver that 
requires no extras. 
Complete with FM, 
SSB, CW, AM, Gener
al coverage for AF 
Speech processor 
Scan + memories 

£699 

Y AESU FT -726 
2 metre - 70Cms & 6 metres or HF. All in one rig. The 
complete base station. 
Dual VFO. 25 or 
12.5KC steps. 
11 memories plus 
many more features. 

FROM £749 

YAESU FRG-9600 
All mode scanning 
receiver, covers 60-
905MHz. Tune by 
keyboard or central 
control. Variable 
step sizes. AM, FM 
or SSB. 
The scanner with more functions than most and now 
available with HF converter. See opposite column. 

NEW ICOM ICR7000 
25MHz-2GHz THE PROFESSIONAL ONE 

All mode. 99 Memories. 
Keyboard entry or UFO con
trol. 6 tuning speeds .. 1-1-5-
10-121f2-25KC. Dial lock. 
Optional infra-red control + 

~:~::.:.. - ~¥ 
~ !: I ~~ --- -

/"/-) - C:C 

voice synthesiser. £849 

ICOM IC3200 
Dual band 
mobile or 
base transceiver. 
2 metre + 70cm 
Built-in 
Duplexer. 

LIST PRICE £495 
OUR PRICE £425 

HAND-HELD TRANSCEIVERS 
ALL POPULAR MODELS 

FT-203 FROM £169 
FT-209 FROM £219 
FT-209RH FROM £239 
FT-703 FROM £205 
FT-709 FROM £225 
TH-21 £159 
Heavy Duty Battery PB21 H 
TH-21 & TH-41 £29 

THIS MONTH'S SPECIAL 
KENWOOD TS-94O WITH AUTO ATU 

OUR PRICE £1695 INC VAT 

CONVERT YOUR SCANNER TO 
1.3GHz OR HF OR BOTH 

AR.E. Communications have developed 2 converters to 
match most VHF scanners. If you own an AOR2001 the 
converter will tune to 1.3GHz or if you have an FT-9600 
you can convert down to HF tuning from 100KC to 
30MHz to make a truly general coverage receiver. 

£89 EACH 

. Phone 09252-29881 for all mail order - Access & Barclaycard accepted 
Trade enquiries welcome Opening hours : Tuesday-Saturday 
All prices Include VAT and are correct as we go to press 10am-5pm 
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I~;;:::II * The choice of the professionals 
II * AM + FM all bands ~ 

1
* Wide coverage : 26-88, 108-180, 380-514MHz ~ 
* 16 memories * Posit ive action keyboard ~ * Proven reliab ility * 12v DC & 230v AC £325 

1
* S-meter & 96-10SMHz converter available S 
REVCO RS-2000-E - THE VERSATILE SCANNER ~ * 70 memories * AM + FM all bands ~ * Covers: 60-180MHz (no gap). 380-520MHz §8 * Search & store of active channels 

~ * All the usual search & scan functions I 
~ * 12v DC & 230v AC operation £259 S * Counts activity of selected channel 

1

8 J.I.l. SX-400 - THE PROFESSIONAL SCANNER * Designed for easy plug-in expansion * Basic coverage 26-520MHz (no gaps) * AM + FM (manual, automatic or programmable) 8 * Computer interfacing for limitless memory, remote 8 
control & data logging 8 * Switchable channel spacing & I.F. bandwidths 8 

8 * I.F. output term inals (10.7MHz & 455KHz) 8 

1
8 * Specifications set by the professionals £625 § 
~~;~~~~~~n~~:a~~o~~~~ SX::wo .. , ................ ;; ...... ........ £29.50 ~ 

I 
SX232 (RS232 mterface) Built-m loggmg mode ........ £224.25 § 
RF CONVERTERS (may also suit other receivers) 8 
RFS014 (800M Hz - 1.4G Hz) I. F. output 300-500M Hz ... .. .£225.00 § 
RF50S0 (500-800MHz) I. F., output200-300MHz ..... £225.008 

II RF1030 (100KHz-30MHz) With C.w. & S.S.B ................. £299'oo8
8 8 :~~~~d~~~;~~n~~~~n~~I~~~~LDscANNER£115,oo § 

8 * Covers: 60-90, 118-175, 406-496MHz 8 
8 * AM + FM all bands * 5, 10, 12'i2KHz steps 8

8 8 * All the usual scan & search functions 8 § * 20 memories. Nicads, charger, flexiwhip antenna £2698 
8 REGENCY MX7000 - WIDE RANGE SCANNER § 
~ * 25-550MHz & 800MHz-1.3GHz 8 
~ * WFM, NFM & AM all bands * Superb sensitivity 8

8 8 * 20 memories * Mobile mount £POA8 
8 COMING SOON: 8 8 REGENCY MX8000: spec. as MX7000, but new keyboard, 8 8 LED S-meter & up/down step control knob £POA 8

8 § NEW "RADAC" BROADBAND VHF/UHF RECEIVING 8 
8 AND TRANSMITTING ANTENNA - ask for details 8 
S * REVCONE * § § A superb quality 16 element, all British made VHF/UHF 8 
8 broad band fixed station aerial from Revco. Ideally suited 8

8 .§ to all scanners and other VHF/UHF Receivers 8 
8 Covers 50-500MHz PRICE £29.95 inc § 
§ ASK FOR OUR LIST OF SECONDHAND SCANNER BARGAINS § 
,~ RESISTOR KITS a top selling line for many years. E12 series, § 
8 5% carbon film, 10w to 1 m, 61 values, general purpose rating 8 
8 1!4W or 'i2W (state which). 8 § Starter pack 5 each value (305 pieces) £3.108

1 8 Standard pack 10 each value (610 pieces) ..... £5.55 
8 Mixed pack, 5 each %W + 'hW (61 0 pieces) £5.55 8 8 Giant pack, 25 each value (1525 pieces) £13.60 8 8 DC/DC TRANSISTORISED INVERTERS 12V input, 400V 200mA 8 
8
8 

rectified and fully smoothed output ..................... ............ ....... £9.50 § 
8 This unit is a chassis section cut from used RIT equipment, 8 
8
8 

tidied, fully wired & tested. Free-standing but no luxuries like R 
8 cabinet. 24v version - same price. SAE for details. ~ 
~ We have in stock a very large range of spare parts for § 
~ PYE RADIOTELEPHONES. Models include Olympic, ~ 
8 Westminster, Whitehall, Europa, Mascots and PF70 § Series. Parts also available for Cambridge, Vanguard ~ 
§ etc. etc. ~ 
~ SAE FOR FREE EXTENSIVE LIST 8 
§ MAIN DISTRIBUTOR OF REVCO PRODUCTS 
8'" PRICES INCLUDE UK P&P and 15% VAT r-!!III 
~ ~ Goods normally despatched by return ~ 

§ Phone now for details of our interest free credit 

~ GAREX ELECTRONICS I 7 NORVIC ROAD, MARSWORTH, TRING, 
~ HERTS, HP23 4LS 

t::':':~~':'::Q:!:~=:~. 
10 

SOUTH MIDLAND 
CO 

POLARPHASER 11 
Have you ever wanted to control the polarisation of 
your xy crossed Vagi from RH-LH CIRCULAR or 
VERTICAL-HORIZONTAL, even whilst transmit
ting? Then this revolutionary product is what you 
have been waiting for. 

The SMC POLARPHASER enables you to alter the 
polarisation of your aerials continuously through 360°. 

For OSCAR satellite users the benefits to be obtained 
from instantaneous shack control of polarisation are 
obvious, enabling far more effective utilization of 
receive capabilities and power resources along with 
the ability to reduce or even totally eliminate co
channel interference. 

VSWR 
Frequency 
Power 
Connectors 

£49.00 inc 
£54.00 inc 

less than 1·5:1. 
144-1 46MHz. 
150 Watts. 
S0239 or 'N' Sockets. 

VAT (80239) 
VAT ('N') 

Patent Applied For . Manufactured by S.M.C. Design by G2HCG 

AUDIO FILTERS 
MODELS FL2, Fl3, Fl2/A 

M o.del FL3 represent s the ultimate in 
audio fi lters for SSB and CW. 
Connected in series with the loudspeaker, 
it gives variable extra se lec t ivity better 
than a whole bank of expensive crystal 
fi lters . In addition it contains an automatic 
notch filter which can remove a " tuner -upper" all by itself . 
Model FL2 is exactly the same but without the auto-notch . Any existing or new FL2 
can be up-g raded to an FL3 by adding Model FL2 / A conversion kit . which is a stand
alone auto-notch unit . Oatong filters frequently allow cont inued copy when 
otherwise a OSO would have to be abandoned . 

Prices : Fl2 £89 .70, Fl3 £129.37. Fl2/A £39 .S7 

rnljiWli!~~3WI~[OO~ii3~I~U>" 
Oatong active antennas are ideal for 
modern broadband communications f -

receiver ' - especially where space is limited . 
• highl~' sensitive (comparable to full- size dipoles!. 
• Broadr 'anrl coverage (below 200 kHz to over 30 MHz l. 
• need s no tuning, matChing o r other adjustments. 
• two versions AD270 for indoor mounting or A D370 (illust rated) fo r ou tdoor use 
• very co 'npact, only 3 metres overa ll length . • professional performance standards. 

Prices. Modi" AD270 (ino0or use only) £51 .75 Both prices include mains power unit. 
M odel AD370 ,I0r Outdoor usel £69.00 

1I'i[']jtoi.iIU.ljJ 
i"he uniquely effect ive method of 
improving and maintain ing Merse 

Code proficiency. Effectiveness 
proven by thousands of users World -wide. 
• Practise anywhere, any t ime at your convenience . 
• Gen~ rate~ a r~!1dom s!~eam of perfect Morse in five character groups. 
• D?O s unique DELAY ~ontrol allows you to learn each character with its correct 

high speed sound. Start With a lo~g .delay between each charac ter and as you improve 
reduce the delay. The speed W ithin each character always remains as set on the 
Independent " SPEED" con trol. 

• Fe~t~ res : long life battery operation, compact size, £56 35 
bUilt -m loudspeaker plus personal earpiece . Price:. 

Our full catalogue plus further details of any product are available free on request . 
A ll prices include VA T and postage anst pack;n.Q.1 Barclaycard, 
Goods nor.mal.'y despatched wit hin 3 days subjec t VISA ~Access Orders -

to ava,labll,tv . ._ Tel: 
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Universal Semiconductor Devices Ltd. 
17 GRANVllLE COURT, GRANVILLE ROAD, ~ 
HORNSEY, LONDON N4 4EP, ENGLAND. = 
TEL 01-348 9420/9425 * TlX. 25157 usdco 9 
WE OFFER ONE OF THE LARGEST RANGES OF SEMICONDUCTORS AT HIGHLY 
ECONOMICAL PRICES. THE FOLLOWING SEMICONDUCTOR TYPES ARE AVAILABLE 
FROM STOCK. IF WE DONT STOCK WHAT YOU NEED THEN WE CAN GET IT FAST 
FROM OUR FACILITIES IN WEST GERMANY AND USA UPON REQUEST. 

TRANSISTORS - BIPOLARS - GERMANIUM AND SILICON 

POWER ~ 
SMALL SIGNAL 

DARlINGTONS - ALL SHAPES AND SIZES 
VHF/UHF DEVICES - ALL SHAPES AND SIZES 

F£TS - POWER MOSFETS 
UNIJUNCTIONS 

DIODES - GERMANIUM AND SILICON 
RECTIFIERS AND BRIDGES 
OPTO-ELECTRONIC DEVICES 
LEDS OF ALL SHAPES AND SIZES 

THYRISTORS AND TRIACS - ALL 
SHAPES 

SIZES 

INTEGRATED CIRCUITS: 
CONSUMER - DIGITAUANALOGUE 
MICROPROCESSORS AND PERIPHERALS 
IC SOCKETS 

RATINGS 

JAPANESE COMPONENTS - VAST RANGE OF DISCRETES AND CONSUMER IC·s. 

MAIL ORDER CUSTOMERS: PLEASE SEND FOR OUR COMPREHENSIVE PRICE LIST. 
ENCLOSING 75 PENCE IN STAMPS. CHEQUE OR POSTAL ORDER. THIS SUM IS 
REFUNDABLE WITH A FIRST ORDER VALUE OF £5.00 OR MORE. 

CATALOGUE SENT FREE OF CHARGE. WHEN REQUESTED ON OFFICIAL LETTERHEAD 
(WITHOUT REFUND). TO OEM·S. SCHOOLS. COLLEGES. UNIVERSITIES. GOVERNMENT 
INSTITUTIONS. COMPUTER FIRMS. ELECTRONIC REPAIR FIRMS AND DISTRIBUTORS. 

SPECIAL DISCOUNTS AND PAYMENT TERMS ARE AVAILABLE TO ABOVE 
INSTITUTIONS. 

PLEASE ENQUIRE FOR QUANTITY DISCOUNTS. 

WE WELCOME TELEPHONE AND TELEX ENQUIRIES! 

2 MEmE EQUIPMENT 

RECEIVE PREAMP unswitched. 14dB gain RP2S 
RECEIVE PREAMP RF switched. variable gain 
0-20dB RP2S & masthead version. RP2M 
RECEIVE CONVERTER. 10 metre IF. 26dB gain, low 
noise with OSC out, RC2-10 
TRANSMIT CONVERTER, matches RC2-10. 0.5W 
out. TC2-10 

KIT 
PeB £5.50 
PeB £10.25 
BOXED £18.75 
PCB £16.00 
BOXED £22.75 
PeB £15.50 

TRANSCEIVE CONVERTER. 10 metre IF. 26dB RX PeB £39.00 
gain 0.5W out. 10mW to 0.5W in TRC2-10 BOXED £53.00 
TRANSMIT AMPLIFIER, matches TC2-10 & TRC2- PeB £38.75 
10 0.5W in, 20W min. out, TA2U-2 BOXED £42.00 
TRANSMIT AMPLIFIER. linear, 3W in 25W min. PCB £33.00 
out. RF switched. suits FT290R. etc. TA2S1 BOXED £39.00 

4 MEmE EQUIPMENT 
As 2 metre. substitute 4 in place of 2 in type 
numbers of 2 metre equipment, also 

BUILT 

£7.00 
£14.25 
£24.75 
£22.00 
£31.00 
£24.50 

£54.00 
£83.00 
£45.25 
£51 .00 
£39.00 
£48.00 

RECEIVE CONVERTER, 2 metre IF, 26dB gain low PeB £16.00 £22.00 
noise, with osc out RC4-2 BOXED £22.25 £31 .00 

6 MEmE EQUIPMENT 
As 2 metre. substitute 6 in place of 2 in type 
numbers of 2 metre equipment, also 
RECEIVE CONVERTER, 2 metre IF. 26dB gain low PeB £16.00 £22.00 
noise, with osc out RC6-2 BOXED £22.25 £31.00 

10/11 MEmE EQUIPMENT 
RECEIVE PREAMP, unswitched, 14dB gain RP10 
RECEIVE PREAMP, RF switched, variable gain 0-
20dB RP10s & masthead version RP10SM 
RECEIVE CONVERTER. 2 metre IF. 26dB gain low 
noise. with osc out RC10-2 
SYNTHESIZER CONVERSION, add 10KHz steps up 
to PLL02A or MC145106 rigs. SC02A or SC106 

PeB £5.50 
PeB £10.25 
BOXED £18.75 
PeB £16.00 
BOXED £22.25 
PCB £10.50 

SYNTHESIZER CONVERSION. 10FM from UK FM PeB 
rigs, suits LC713617 & TC9119P synth rigs SC29 FITTED 

MISCElLANEOUS EQUIPMENT 

£7.00 
£14.25 
£24.75 
£22.00 
£31.00 
£11 .00 

£15.00 
£28.00 

RECEIVE CONVERTER. 20 metre in. 2 metre IF low 
noise, with osc out RC20-2 
SPEECH PROCESSOR. level & frequency 

PeB £16.00 £22.00 
BOXED £22.95 £31.00 
PeB £11.75 £16.75 

limiting SP1000 
SPECTRA FILTER, 10.7MHz filter & matching SF10.7 PeB 
FM BOARD. 455KHZ for AM transceivers FM455 PeB 

VAT & P&P INC PRICES 

£6.50 £7.50 
£6.50 £9.50 

Delivery within 14 days subject to availability. 24 hr answering. 

UNIT 86, MARABOUT INDUSTRIAL ESTATE, 
DORCHESTER, DORSET. TEL: 0305 62250. 
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Top Tips 
from Antex 

The ANTEX range of Soldering Irons and 
Accessories has a reputation in 69 Countries 
throughout the World for Quality at a very 
Competitive Price . 

The Element / Bit design gives higher 
Thermal Efficiency and Lower Power 
Consumption and a large selection of Iron 
and Chrome or Iron and Nickel plated bi.ts 
is available for each soldering tool . 

~~del ~;Z~48 
25W Total Price [803 

MADE IN ~11I!!'P::i 

ANTEX products. 
which range from 

sophisticated. highly 
accurate Temperature 

Controlled Units to a 
selection of advanced 

Miniature Soldering Irons . 
are used throughout the 

Eleclron ics Industry. in 
Educat ion Establishments 

and by Discern ing Amateurs-
all the Irons exhibit 

exceptionally low leakage 
currents. and therefore are 

suilable for use on Static 
Sensitive Devices 

The ANTEX TCSU -l soldering station. 
designed and made in England . meets 
the latest requirements in lemperature 
-controlled soldering of senSitive 
crrcuits and semi -conductors . 

£79-25 

1 
ENGLAND ':4iI ~ Antex (E lec tronics) lid Ma yflower House . • 

Please send me a co lour brochure D Plymouth Devon Te! 0752 667377 

1
I wish to order 
I enclose cheque I PO 

Model TCSU·' Model XS I 
Na me 

I Add ress -------1--------------------. 
• _ ____ ___ Tel _PWI2l86. .._-------- .. 
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SSTV 
TRANSCEIVER 

Send and receive pictures from all over the 
world and see the SHUTTLE in action. 

Simply connect between your rig and a TV camera to transmit Slow Scan pictures. The SSTV Receiver 
needs only a monitor (or television) to decode and display pictures from your receiver 

• Simple to use, connect up, switch on and go! 
• Full 16 Grey Shades. 
• Available as a Transceiver or a Receiver that can be 

upgraded at a later date. send for 

24A psu 
12A psu 
6APSU 
4APSU 

3 WAY SWITCH (S0239) 
3 WAY SWITCH (N Type) 

£125.00 
£86.50 
£63.00 
£40.50 
£15.40 
£19.90 

SSTV TRANSCEIVER 
SSTV RECEIVER 
SSTV TX MODULE 
VHF WAVEMETER 
MORSE TUTOR 
2 METRE PRESET ATU 

COMMUNICA TION CENTRE 
OF THE NORTH 

The largest range of communications equipment 
available in the North. Full range of receivers, 
transceivers, antennas, power supplies, meters. 
Ali tubing - wall brackets - rotators - insulators. 
We are the original amateur radio suppliers in the 
North West with 20 years experience in all types of 
equipment. 
We are the only official TRIO stockists in the North 
West. Full range of equipment on display. Guaranteed 
after sales service. 
Stockists also for Tonna, Welz, TET, G.Whips, Jay
beam, RSGB Publications, Diawa. 
RECEIVERS 
TRIO R600 Solid State Receiver £299.00 
TRIO R2000 Solid State Receiver £479.00 
Wide Band Scanning Receiver AR2002, 

25-550 MHz AM-FM + 800 to 1300 MHz £398.00 
R532 Airband Receiver £189.00 
RS37S Hand Held Airband Receiver £58.00 
Yaesu FRG8800 Receiver £475.00 
AT1000 SWL Antenna Tuning Unit £53.00 
YAESU FRG9600 Scanning Receiver £449.00 
Please send SAE for full information and up-to-date 
prices as these fluctuate to change in sterling rates. 
For the caller a wide range of Aluminium Tubing, Clamps, 
etc. at competitive prices, i.e. 12' x 2" Ali Tubing £9.00. 

Full range of RSG8 and ARRL publications in stock. 
Part Exchanges welcome. Second hand lists daily. 

Send S.A.E. for details of any equipment. 
HP terms. Accessl8arclaycard facilities. 

Open 6 days a week. 24 Hour Mail Order Service. 
Phone 0942-676790. 

STEPHENS JAMES L TO. 
47 WARRINGTON ROAD, 
lEIGH, LANCS. WN7 lEA. 

£310.00 
£189.00 
£128.00 

£27.50 
£52.00 
£14.50 

further information 

AGENT TO THE STARS! 

R. WITHERS • 
RWC are main agents/distributors for Yaesu, lcom, Kenwood, M. 
Modules, Jaybeam, Tonna, Revco Antennas, Cleartone, Mutek, 
AKO, Orae, FOK, Welz, Tait and Neve Radiotelephones to name 
but a few! We also stock a wide range of B. T. approved cordless 
telephone and telephone systems! 

TUNf INTO OUR SPfCIAlIST SfRVICf! 
* We manufacture our own range of VHF/UHF beam 

antennas. * We're the only company in the UK that produces modular 
VHF/UHF Raycom power amplifiers (15-50 watts output) . * We supply a large range of power transistors/modules 
imported directly from Japan. * We supply/repair amateur/business radio systems. * We check transceivers on our spectrum analyser -
£12.50 for a comprehensive report. * Only supplier of modified Revco RS 2000 60-520MHz 
extended coverage scanning receiver modified by RWC. * Probably the UK's largest seller of used radio equipment. * We offer the largest selection of radio allied services 
under one roof. CALL NOW FOR FULL DETAILS. 

584, Hagley Rd. West, Quinton, Birmingham B68 OB8. 
Tel: 021-421 8201 (24hrs) Telex: 334303-TXAGWM-G 
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USED AMATEUR EQUIPMENT? 
I Buy, Sell Br Exchange! 
SELLING? I pay the BEST POSSIBLE PRICES for your Clean Used Equipment! 

r---+-"> BUYING? I have the BEST SELECTION of top quality Used Equipment Available! 

For the Deal You've been Looking for, Phone Dave, G4TNY 
ANYTIME ON HORNCHURCH (04024) 57722 or Send SAE for List. 
(Outside Hours, please use our Answering Service' Personal callers by appointment only please) 

G4TNV AMATEUR RADIO 
MAIL ORDER 132. Albany Road. Hornchurch. Essex RM12 4AQ PART EXCHANGE 

S.E.M. UNION MILLS, ISLE OF MAN 
Tel: MAROWN (0624) 851277 

NEW S.E.M. WIDEBAND PRE-AMPS. 1960s: We were 1st to bring you 
2M FET PRE·AMPS. 1970s: With the arrival of Japanese 2M radi os, we were 
1st to produce a mini pre-amp to build in and later 1st in the world to make 
RF switched pre·amps for V.H .F. and U.H.F. and the 1st WIDEBAND unit for 
more general use. 1980s: Following a lot of development work and 
eva luation of the devices ava ilable. we have produced 2 new WIDE BAND 
PRE·AMPS with a very high dynamic range. Covering 3-40MHz or 20-
450MHz. Measurements: GAIN 10dB, N.F. 1.5dB. 3rd order IP(lNPUT) 
+ 30dBM. Each pre·amp in 3 types. Basic pre·amp £30, straight throu. 
when off £35, R.F. switched £40. 

S.E.M. TRANZMATCH. The most VERSATILE Aeri al Matching (Tuning) 
Unit available. Matches 15·5,000 ohms BALANCED or UNBALANCED 
feeders up to 1 KW. Air coupled BALUN (no toroids) means no connection 
to equ ipment, which can cure TV1 both ways. An S0239 and screw 
terminals for CO·AX, END FED or TWIN FEEDERS. Size 83/4' x 4" x 7'14'. 3.5-
30MHz £89. 1.8·30MHz £99. The highly acclaimed EZITUNE built in (see 
below) £35 extra. 90% we sell have the EZITUNE option. All Ex·stock. 

S.E.M. WAVEMETER. Have you read your licence7 Have you got a 
wavemeter? Produced following so many requests. 1.5·30MHz in 3 
swi tched bands with a meter. Only £34.50 Ex stock. 

S.E.M. IMABIC KEYER. No better fully auto keyer. Uses Cunis chip. R.F. 
proof. Sidetone etc. £45. A first class twin paddle key £17.50 Ex stock. 

BRAID BREAKER/HI PASS FILTER. Stop TVI at TV. £6.95 Ex stock. 

RF NOISE BRIDGE. Adjustable O·infinity ohms, 3" x 1 W' x 2" only. S0239s, 
1· 170MHz. Neat. accurate & economical. £39.50 Ex Stock. 

3 WAY ANTENNA SWITCH 1Kw S0239s. Good to 2 metres. £17.50. 
0.4th position to earth output £19.80 Ex stock. 

S.E.M. 2 METRE TRANZMATCH. 5'1i' x 2", 3" deep. S0239s. £27.50 Ex 
stock. 

S.E.M. EZITUNE. Because no sim ilar unit is made, it's usefulness is not 
appreciated until you have used one. Eliminates need for S.W.R. bridge. 

Clean up the bands, increase your P.A li fe by many times, by tuning up 
without transmitting . 

Connects in aerial lead, produces S9 + noise in receiver. Adjust AT.U. or 
aerial for minimum noise. You have now put an exact 50 Ohms into your 
transceiver. Fully protected, you can t ransmit through it, save your P.A. and 
stop QRM. S0239s. 3" x 1 V," x 2". £39.50 Ex stock. P.c.b. + fixing + 
instructions to fit in TRANZMATCH or any ATU £35 Ex Stock. 

SENTINEL 2M UNEAR POWERlPRE-AMPUFIERS 
Feature either POWER AMP alone or PRE-AMP alone or both POWER AND 
PRE·AMP or STRAIGHT THROU when OFF. Plus a gain control on the PRE· 
AMP from 0 to 20dB. N.F. around 1dB with a neutralised strip line BF981 . 
Top performance on transmit and receive. 

Top performance on TX and RK 

Ultra LINEAR for all modes and RF. or P.T.T. switched. 13.8V. S0239s. 

Three Models : Ex. Stock 
3136. 12 times power gain, e.g. 3W in, 36W out. £70 
10150. lOW in, 50W out. £86. 
10/100. 10 to lOOW. £135. 

SENTINEL AUTO 2 METRE 0. 4 METRE PRE-AMPUFIER (RF. 
Switched) 
1dB N.F. and 20dB gain, (gain control adjusts down to unity) 400W PEP. 
power rating. Use on any mode. 12V 25mA Sizes: 1 'Ii' x 2'14' x 4". £34 Ex 
stock. 

PA5 Same specification as the Auto including 240V P.S.U. £39 Ex stock. 
SENTINEL 2 METRE PRE-AMPUFIER. No RF. switch. £21.90 Ex stock. 

S.E.M. AUDIO MULTlFILTER (A very good filter at a very good price). 
The most versatile filter available. Gives "passband" tuning, "variable 
selectivity" and one or two notches. Switched Hi-pass, Lo-pass, peak or 
notch . Selectivity from 2.5KHz to 20Hz. Tunable from 2.5KHz to 250Hz. 
PLUS another notch available in any of the four switch positions which 
covers 10KHz to 100Hz. 12V supply. Sizes: 6" x 2'12" front panel, 3'12" deep, 
all for only £65 Ex stock. 

12 MONTHS COMPlm GUARANTEE INClUDING AlllllANSlSTORS. 

Prices include VAT and delivery. CW.O. or phone your credit card number for same day 
service. Ring or write for more information. Place orders or request information on our 
Ansaphone at cheap rate times. 

Goods normally by return. 

TRiO mobile radio, dedicated to quality 
Now from TRIO, the eagerly awaited range of high quality purpose designed. VHF and UHF mobile 
radio transceivers. 
Built with uncompromising quality in mind, these fully synthesised transceivers use a completely 
diecast backbone chassis for reliability and ease of use. , 
Up to 32 channels are held in PROM and frequency changes or additions can be carried /// 
out withqut delay to the customer. /// 
The transceivers will handle all current frequency allocations including UHF /// 
community repeater channels and. plug in CTCSS modules alrtw 5 minute // 
installation time with no wiring necessary. /// 
CTCSS encoder/decoder units are avai lable with 37 tone dip // / 
switch programming, or prom programming when you wish /// 
to allocate different tones on different channels. / / 
If y?U deal in radiotelephones, .the TR~O range is //// 
deSigned for you . Remove your installation and // 
service headaches by contacting the sole /// 
distributor right now for further details. /// 
You will not be disappointed . // 

LOW .. BI·.CTBORlCS LTD. ///// 
Chesterfield Road., Matlock, Derbyshire DE4 5LE //// ~ ... ~--( r>o'?-<c.ss 

Telephone 0629 2817, 2430,4057,4995. /// c,o~ I" 
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Power Supplies 1986 Price List Linear Amplifiers 

Continuous Rated Output 
Fully Protected 

Large Output Meters 
1216A 6A Continuous 
12112A 12A Continuous 
1212SA 2SA Continuous 
12140A 40A Continuous 

* NEW * 
6m Low-Pass Filter 

Insertion Loss 
100MHz Rejection 
1S0MHz Rejection 
2S0W Handling 

Delivery Free 
(Orders over £10) 
Securicor £5 extra 

£69.00 
£115.00 
£169.00 
£345.00 

, '. 
~ ~~-- - - -- , lWEAA PART MJI\oW£RNG SYSTEM 

1 '<uP ,....~._', ... ,~ l NEAR _ LPM 144 ) tOO _ OUTPUT POWER 

,. "" _ ".. ' •• \01 .. , ~~>"I'.., __ ,~~ • 

, I!I C~ ~ "'" •• ~"., _ =~ I[I!II , 
~=R ~01~ NPUT POWER 

1"""'1 

2m Linears 
LP144-3-S0 £125.00 LP144-10-S0 £125.00 
L144-1-100 £172.50 LPM144-1-100 £197.50 
L144-3-100 £172.50 LPM 144-3-1 00 £197.50 
L144-10-100 £150.00 LPM144-10-100 £175.00 
L144-2S-160 £230.00 LPM144-2S-160 £255.00 
L144-3-1BO £270.00 LPM 144-3-1BO £295.00 
L144-10-1S0 £270.00 LPM144-10-1S0 £295.00 

4m Linear 6m Linear 
LPM70-1 0-1 00 £195.00 LPMSO-1 0-1 00 £195.00 

70cm Linear 
L432-1-S0 £195.00 LPM432-1 -S0 £235.00 
L432-3-S0 £195.00 LPM432-3-S0 £235.00 
L432-10-S0 £155.00 LPM432-10-S0 £195.00 
L432-3-100 £295.00 LPM432-3-100 £335.00 
L432-1 0-1 00 £295.00 LPM432-1 0-1 00 £335.00 

We also carry a full range of MCads & Chargers 

LIMITED 

MILL LANE, STEBBING, 
DUNMOW, ESSEX eM6 3SL 

Tel. (0371) 4677 

GREAT NEW SOFTWARE 
The RX-4 Multimode receive program for 

SSTV - RTTY - AMTOR - CW 
No expensive hardware is needed. This program has everything 
you want, including text and picture store for instant recall, save and 
printer dump. Frequency scale and fine-tune adjustment for accu
rate, easy tuning and a long list of other top features. 
For SPECTRUM (not 16K), BBC-B, CBM64, VIC20 (+ at least Sk). 
Tape only £25. Spectrum needs no hardware, the others use the 
same interface as our RTTY/CW program (see below). 

RTTY and CW TRANSCEIVE 
You don't need a pricey terminal unit with our program, although if 
you already have one It will perform superbly with that, too. Split 
screen, type ahead, 26 saveable memories, auto CRlLF, preset 
baud rates and shifts, receives any shift automatically, autotrack CW 
to 25Owpm, QSO review to screen or printer and much more. 
For BBC-B, CBM64, VIC20 (+ at least Bk). Tape £20. Interface kit 
£5, ready-made £20 inc all connections (state rig). 
CW-only version for SPECTRUM (no hardware needed) £12. 

And superb programs for BBC-B, CBM64, 
VIC20, SPECTRUM, ELECTRON 

MORSE TUTOR Britain's best. Absolute beginner to over 40 wpm. 
Easy. effective. with full leaming guide. Tape £6. For ZX81-16K 
also. 
LOCATOR QTH or Maidenhead locator or lat/long. Distance, head
ings, contest points, converts between locator and latllong. Tape £7. 
LOGBOOK Date, band, mode, call and remarks. Instant callsign 
search. Screen/printer output. VIC20 needs expansion. Tape £S. 
RAE MATHS All the practice and testing you need. With compre
hensive reference sheet. Tape £9. For ZX81-16K also. 
Any BBC-B, CBM64, VIC20 program available on disc at £2 extra. 
BBC: state 40/80 tk. 
Prices include VA T and p&p by return 1st class inland, airmail 

overseas. Channel Islands, Eire, BFPO Europe deduct 13%. 

~ technical software (PW) ~ 
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Fron, Upper Llandwrog, 
Caernarfon, Gwynedd LL54 7RF. 

Tel. 0286 881886 

You can depend on 

ELECTROVALUE LTD 28 SI. Jude's Road . Englefield Green. Egham, 
Surrey TW20 OHB Phone Egham (0784) 33603. Telex 264475 

North BranCh, 680 Burnage Lane , Manchester M191NA 
Telephone 061 4324945 

Please menlion this publication when replying 

BRITAINS FOREMOST QUALITY COMPONENT SUPPLIERS 
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dresser 
TELEX 8953609 LEXTON G 

LATEST NEWS 
_:~:=:.. --~m _ 

1 .""""';0. U /- ~ ICOM R7000 
'j'j. C':C' SCANNING RECEIVER 

25MHz-2GHz 
Full SSB, AM, FM 

£849 inc ARA500 & Memories 
Active Antenna Worth £99 

YAESU FT-757GX TRIO-KENWOOD 

+ FP757 HO PSU 
+ FC757 ATU 

TS-940 

INCLUDING 

AUTO-ATU £1 

DRESSLER 
ARA 500 

ACTIVE ANTENNA 
50MHz to 1300MHz 
Gain 17dB Typical 

TECHNICAL SPECIFICATIONS 
FOR ARA 500 

Gain 

Frequency Range 5O-1300MHz 

Noise Figure I dB at 5O-180MHz 
1.5dB below 300MHz 
2.0dB below 350MHz 
2.7dB below 400MHz 
3.0dB below 500MHz 
3.8dB below 650MHz 

£99.00 
Operation is possible up to 1300MHz 
with gain of IOdB 

Noise 4-6dB 
Intercept Point 3rd Order : + 18dbm at 

0200 2 MlR 500W SSB 
0200S 2 MlR 750W SSB 
070 70 eMS 550W SSB 

dressier - ara 30 -
active antenna 

£699 
£799 
£799 

200 kHz ... 40 MHz 
Professional electronic circuitry with very wide 
dynamic range. Meets professional demands 
both in electronics and mechanical ruggedness. 
120 cm long glass fibre rod. Circuit is built into 
waterproof 2,5 mm thick aluminium tube. Ideal 
for commercial and swl-receiving systems. £90 
+ £4 p&p. See Review in August Issue p.15 

MUTEK SPECIALISTS 
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191 FRANCIS ROAD 

LEVTON· E10 

OPEN: MON
SAT 9AM - 5.JOPM 

INTEREST FREE 
HP FACILmES AVAILABLE 

ON MANY ITEMS 
PROMPT MAIL OROER 

TEL. 01-558 0854 / 01-556 1415 

DATONG P.C.I. AOR 2002 

Only £139.00 
or with the FRG9600 and all 

power supplies 

£575.00 
6O-905MHz 

AM· FM· SSB 
25-550 MHz 

+ BOOMHz-1.3GHz 

ICOM R71 

l00KC-30MHz 
AM FM SSB cw 
GEN. COY. 

YAESU £450 
FRG - 8800 

+ OPTIONAL 
FRV8800 CONVERTOR 

GEN. COY. 
YAESU 

FT203I703 

£260 
ICOM 

1C2E1IC02E 

HX 2000E 
An excellent 
hand-held 
scanner 
60- BOMHz 

118-136MHz 
136-174MHz 
390-490MHz 
490-525MHz 

AM/FM 
5-10-12'hKc 

steps 

ICOM 
1C4E1IC04E 

PRE-AMPS - NEW MODELS 
MODEL FREQ. NOISE GAIN POWER 

EWl296S 1.25-1.3G Hz 0.7-0.9 16-19dB lOOW 

EWl296C 1.25-1.3GHz 0.9-1.2 16-18dB lOOW 

EW1296 1.25-1.3GHz 1.9-2.1 14-17dB lOOW 

EW700 43O-440MHz 0.5-0.9 15-18dB 500W PEP 

EW2000FB 144-146 0.6-0.9 16-18dB l000KW PEP 

EW200FB 144-146 0.6-0.9 16-18dB 700W PEP 

EW2000GAAS 144-146 0.6-0.8 16-18dB lKW PEP 

EW200GAAS 144-146 0.6-1 16-18dB 700W PEP 

EV2GAAS 144-146 0.6-0.9 15-18dB l00W PEP 

W INTERFACE FOR ABOVE PRE-AMPS 

MODEL 

EWPA 560 

IP3 order 

ERPA 1296 

ERPA 435 

ERPA 144 

RECEIVE PRE-AMPS 
FREQUENCY 

50-600-1 GHz 

+ 18dBM 

1.25-1.30 

430-440 

144-146 

NOISE 

0.8 

0.5 

0.7 

GAIN 

16.5dB-ldB 

17-18dB 

15-18dB 

16-18dB 

PRICE 

£139 

£119 

£100 

£90 

£90 

£80 

£90 

£80 

£60 

£20 

PRICE 

£60 

£70 

£60 

£60 

15 
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WRITE ON ... the page where you have your say 

Novice? 
Sir: I feel I must question the 
need for a novice licence in 
this country, another licence 
level would surely be 
counter productive to the 
present system . The City 
and Guilds Radio Amateur 
Examination in Its present 
form represents what is 
probably the fairest way of 
testing a candidate's ability 
to be let loose on the air with 
power levels up to 400 
watts. The Morse test for 
the A class at 12 words per 
minute is slower than any 
comparable commercial 
test . lan Abel G3ZHI failed to 
convince me that a novice 
licence was needed here in 
his letter in PW November 
1985. The present system 
of licensing in the UK 
represents what must be 
considered as the minimum 
qualifications required for 
the radio amateur. Having 
gained a licence it is then up 
to the individual where the 
hobby should take them. If 
indeed the present system 

does produce people who 
know how the car works but 
don't know how to drive 
then I have yet to find much 
evidence of this . The 
situation if anything is 
reversed, in that many 
operators can drive the car 
but are scared to look under 
the bonnet . For those who 
wish to increase their 
technical knowledge there 
are many classes at local 
clubs and colleges, not to 
mention the wealth of 
information in magazines 
and books. Operating 
procedures can only be 
learnt by practice, by 
listening to other more 
experienced operators, and I 
am sure that anyone who is 
uncertain of themselves 
when they first come on the 
air will soon find a local 
amateur who will take them 
under their wing . 

We must not lose sight of 
the fact that this is a hobby 
no matter how seriously we 
may take it . We are most 
fortunate that the amateur 
licence as it stands gives 
scope for just about any 
experiments or operations 
we may wish to conduct . B 
class licence holders can 
now apply to practice c. w. 
on 144MHz, they can send 
c.w. on h.f. under 
supervision, even work 
crossband to h.f. 

I would like to issue a 
challenge through your 

PWCOMMENT 

16 

Are You Receiving Us? 
WELL, YES, I SUPPOSE YOU MUST BE, otherwise you 
wouldn't be reading this. What I really mean is, are you ·having 
problems in getting your copy ' of PfBCtica/ Wireless each 
month. I've mentioned before the difficulty in getting shelf
space in the newsagents and bookstalls, among the vast 
number of radio, electronics, computing, telephone and data 
communications magazines. Even though there's been a big 
drop in the number of computing titles recently, the fight goes 
on. 

You should find us in larger newsagents, providing you don't 
leave it too late in the month. Smaller newsagents, with their li
mited display area, naturally tend to favour magazines appeal
ing to a wider readership than is found among the strange band 
who think that radio and TV mean something more than The 
Archers and Crossroads! You should, though, have no difficulty 
in getting PWfrom any newsagent, whether large or small, by 
placing a regular order. 

If you do have problems finding us, or getting a newsagent 
to accept a regular order, I would appreciate a 'phone call, or 
better still a letter, telling me the name and address of the 
newsagents, and the dates you looked for PW. With that 
information, I can begin to track down where the hiccups may 
be in the distribution system. 

letters pages to anyone who 
can demonstrate to myself 
and many others that there 
is any need at all to change 
the present system, let 
alone introduce yet another 
form of licence. 

To anyone who doubts 
that the RAE is "easy" 
enough, then I quote a GM 1 
station I heard on our local 
net one night-'Td like to 
get on h.f. o.m. but I can't 
afford a rig" doesn't anyone 
look at published designs for 
relatively simple ORP 
equipment any more? If not 
then we are all wasting our 
time . 

Finally I quote the recent 
PW survey which showed 
that 57 per cent of those 
who took part did not 
consider that a novice 
licence was needed in the 
UK. I fail to see how the 
object of the amateur 
licence, "to promote the self 
education in radio and 
communications 
techniques" could be 
furthered by a novice 
licence. 

RC Barrett GM6GJZ 
Inverurie 

Procedure 
Sir: I would like to make two 
suggestions about h.f. 
operating. First, for skeds 
and nets where a specific 
time and frequency have 

been agreed but the 
frequency is then found to 
be busy, the rule would be 
"1 kHz/minute". This means 
that stations would look 
further and further from the 
sked frequency as time 
passed, for example if 
contact has not been made 
by 3 minutes past the sked 
time both stations would 
look for each other up to 
3kHz from the sked 
frequency-and they would 
know they need look no 
further . 

Secondly, when the band 
is thinly occupied, such as 
1,8MHz on a weekday 
afternoon (or 70MHz 
anytimel) there should be 
preferred CO calling times to 
enable more contacts to be 
made. The preferred times 
would be on the hours, then 
the half hours and then the 
quarters. 

M, Mann G4FFO 
Cambridge 

Boredom? 
Sir: Mr. Wardell's letter 
"Boredom" in December 
PW certainly hits the nail on 
the head . Just imagine-a 
group of people conversing, 
each one speaking in turn for 
up to fifteen minutes, 
without interruption from the 
others. Surely a farcical 
situation, yet this is typical 

The' other solutipn to such problems is to take out a 
subscription .. I would be the first to admit that our subscription 
service has. had a deservedly poor reputation iprecent years, 
with copies dropping through letter-boxes ~ week and . more 
after .. the issue went on sale. We've just completed a major 
investigation into our subs organisation, and have taken steps 
to remove one cause of delay. It would be rash of me to say 
that subscribers' problems are over, but you should see a 
marked improvement. And we're looking at further changes. 

Now the bad news. Starting with our next issue, PWscover 
price goes up to £ 1 . 10. At that it's still the least expensive of 
all the UK radio magazines, but the better news is that our 
subscription rates are not going up. At £ 13 for one year to UK 
addresses, that's cheaper than buying 12 issues at your 
newsagent. So, why not take out a subscription before our 
powers-that-be have a change of heart, and make sure you 
don't miss that special project! 
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of the average OSO on the 
144MHz band. Way back, 
when amateurs were 
"rockbound" on different 
frequencies, this was the 
only way one could carry out 
a OSO. However, nowadays 
all transceivers are fitted 
with p .t.t. facilities, or 
VOX-or both-and it is 
normal to carry out a OSO 
on the same frequency. 

to eliminate waffling and 
boredom. 

Send your letters to our Editorial Office in Poole. the address is on our contents page: We will pey £10 for the 
Star letter .ach month. £5 for any others published. letters must be original and not dupliceted to other maga
zines. The Editor reserves the right to shorten or modify any letter. We regret that we cennot answer iett81' by 
post unless accompanied by an s.a.e. Brief letters may be filed via our Pr.stel Mailbox number 202671191 . The 
views eKJ)ressed in letters are not necessarily those of Practical Wireless. 

Two metre f .m . OSOs are, 
by nature, boring to the 
extreme, but a little 
intelligent use of the 
excellent equipment 
available today would most 
certainly improve the 
present very sad situation 
on the band. 

trying to discover the 
whereabouts of Mr. G.W . 
Davey, who produced 
designs of valve radios for 
readers of The Boy's Own 
Paper, in the late 40' sand 
early 50's . 

assistance of readers of 
Practical Wireless through 
your correspondence 
column? 

Cynthia Castellan (Mrs) 
The Spinney, 91 Bower 

Lane, Ruge/ey, 
Staffs WS15 2TS Could we ask the 

By intelligent use of the 
mic button, it is possible to 
converse with each other in 
just the same way as one 
carries out a conversation 
without the use of radio, you 
can interrupt to add 
comment, to make 
suggestions, and most of all , 

Nev Kirk G3JDK 
Rotherham ERRORS & UPDATES 

Bookshelf, December 1985 
Help, Please 
Sir: My husband, who is 
passionately interested in 
building vintage radios , is 

The price of Radio Systems for Technicians by D.e. 
Green should have read £7.25. Our apologies to readers 
and to Pitman Publishing Ltd for any inconvenience 
caused. 

OUR SERVICES 
QUERIES 
Although we will always try to help 
readers having difficulties with a Practical 
Wireless project, we cannot offer advice on 
modifications to our designs, nor on com
mercial radio , TV or electronic equipment . 
Please address your letters to the Editor, 
"Practical Wireless", Westover House, 
West Quay Road, Poole, Dorset BH15 
1 JG, giving a clear description of the 
problem and enclosing a stamped self
addressed envelope. Only one project per 
letter please . We cannot deal with techni
cal queries over the telephone . 

Components for our projects are usual
ly available from advertisers . For more 
difficult items, a source will be suggested 
in the article . Kits for some of our more 
recent projects are available from CPL 
Electronics, 8 Southdean Close, Hemling
ton, Middlesbrough, Cleveland TS8 9HE. 
Tel : 0642 591157 . The printed circuit 
boards are available from Albol Electronic 
and Mechanical Products Ltd, 3 Crown 
Buildings, Crown Street, London SE5 OJR. 
Tel : 01-703 2311/2312; Proto Design, 
14 Downham Road , Ramsden Heath, Bil
lericay, Essex CM11 1PU. Tel : 0268 
710722 ; Sitec Ltd , Ridgemond Park, Tel
ford Avenue, Stevenage, Herts. Tel: 0438 
312566 . 

SUBSCRIPTIONS 
Subscriptions are available at £ 1 J per 
annum to UK addresses and £ 15 over
seas , from "Practical Wireless" Sub
scription Department. Oakfield House. 
35 Perrymount Road. Haywards Heath. 
West Sussex RH16 3DH. Airmail rates 
for overseas subscriptions can be quoted 
on request. 

CONSTRUCTION 
RATING 
Each constructional project is given a 
rating, to guide readers as to its 
complexity: 
Beginner 
A project that can be tackled by a beginner 
who is able to identify components and 
handle a soldering iron fairly competently . 
Intermediate 
A fair degree of experience in building 
electronic or radio projects is assumed, 
but only basic test equipment is needed to 
complete any tests and adjustmen,ts . 
Advanced 
A project likely to appeal to an experienced 
constructor, and ohen requiring access to 
workshop facilities and test equipment for 
construction, testing and alignment . Defin
itely not recommended for a beginner to 
tackle on his own . 

Then place a I - -.--

regular order with : '\t 
yourn~gent X ~i 
NOW! I \.J L __ _ 

Practical Wireless, February 1986 

INSURANCE 
A special insurance scheme has been 
arranged for PW readers to cover your 
radio equipment . Details are available from 
PW Radio Users Insurance Scheme. 
B. A. Laymond & Partners. 562 North 
Circular Road. London NW2 702. Tel: 
01 -452 6611 . 

BACK NUMBERS AND 
BINDERS 
Limited stocks of some recent issues of 
PWare available at £ 1 each, including post 
and packing to addresses at home and 
overseas (by surface mail) . 

Binders are available (Price £5 .50 to UK 
addresses, £5 .75 overseas, including post 
and packing) each accommodating one 
volume of PW. Please state the year and 
volume number for which the binder is 
required . 

Send your orders to Post Sales Depart
ment. IPC Magazines Ltd .• Lavington 
House. 25 Lavington Street. London 
SE1 OPF. All prices include VAT where 
appropriate . 

Please make cheques , postal orders, 
etc ., payable to IPe Magazines Limited. 

Dear Newsagent, 
please reserve/deliver 
my monthly copy of 
PRACTICAL WIRELESS 
Narne ______________________ __ 

Address _ ___ _____ _ 

_Sig_n_ed =--=-_~= ____ --_-_- =-=--=_! 
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NEWS ... compiled by GOAPI 

Rallies and 
Events 

The following events 
should be borne in mind 
when planning your 1986 
activities. 

The Cambridgeshire 
Repeater Group 4th Annual 
Junk Sale Rally Extravaganza 
takes place on Sunday 23 
February at Pye 
Telecommunications, St. 
Andrews Road, Cambridge. 
A large number of trade 
stands and the now 
infamous "Monster" junk 
sale will be open from 1030. 
Admission is 50p, with all 
proceeds used to expand 
the Repeater Group's 
already extensive services. 
Talk-in on S22 
(G3PYE)-further details 
from: Chris Lorek G4HCL, 
7 7 Bevills Close, 
Doddington, March, Cambs 
PE75 OTT or Tel: (0354) 
740672. 

PW UP Contest 
Trophy 

The 1985 Welsh Amateur 
Radio Convention provided 
the venue once again for the 
presentation of the PW 
144MHz ORP Contest 
Trophy . Roger GW5NF is 
seen accepting the overall 
winner's trophy, on behalf of 
the Bug Bashers Contest 
Group (GW4VXE/P), from 

Joan Heathershaw G4CHH, 
President of the RSGB. 

Will 1986 produce a non
GW winner? In any event our 
sincere thanks go to Mike 
Richards G4WNC for the 
photo, to the contest 
organising team led by Dr. 
Neill Taylor G4HLX, to all 
who took part and of course 
to Joan Heathershaw for 
adding that final sparkle to 
the occasion! 

Spread Spectrum 
Mention Spread Spectrum to 
most people and they tend 
to think in terms of ORa 
contest stations " talked-up" 
over most of the band-not 
a nice thought. However the 
concept of vastly increasing 
the transmitted bandwidth, 
far in excess of the 
information bandwidth, 
results in a correspondingly 
large decrease in power on 
any specific frequency. In 
practice such signals would 
be at or below the noise 
floor of normal narrowband 
receiving systems, allowing 
further valuable re-use of 
already crowded bands. 
Until now such techniques 
have been confined to 
military use, requiring 
exceedingly sophisticated 
transmitters and receivers 
employing precise frequency 
and timing control in order 
to "de-spread" and recover 
the original modulation 
information. Recent 
proposals by the FCC in the 

Barry College of Further 
Education Radio Society are 
holding the 1986 Welsh 
Amateur Radio Rally on 
Sunday 2 March at Barry 
Leisure Centre, which is off 
Holton Road. Trade and club 
stands promise items of 
interest to radio, TV and 
electronics enthusiasts. 
Bring and Buy, 
refreshments/licensed bar 
and even a swimming pool 
will all be on hand between 
1100-1700; talk-in on S22. 
Further details from: Reg 
Rowles GW4FOM. Tel: 
(0222) 565656 (evenings). 

RAE and CW Courses 
us seek to permit amateur 
experimentation with spread 

Meanwhile up in Yorkshire 
on Sunday 16 March the 
Pontefract and District 
Amateur Radio Society will 
be holding their Annual 
Components Fair. Extra 
space has been obtained 
within the Carlton 
Community Centre with a 
view to an expansion of the 
Fair. N. Whittingham 
G4ISU, 7 Ridgedale Mount, 
Pontefract WF8 7SB. Tel: 
(0977) 792784 is the 
person to contact for further 
details/bookings, etc. 
Plenty of advanced warning 
this time for GBOOS which 
will be operational non-stop 
between 24 May-1 June 
1986 from Out Skerries 
(Grid Ref: HU682713), the 
most easterly group of the 
Shetland Islands. Permission 
to operate from the 
coastguard lookout station 
on the Island of Housay has 
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Readers in the 
Leeds/Bradford area will no 
doubt be pleased to know 
that 30 week courses, 
leading up to either the 
C & G Radio Amateur 
Examination or BT Morse 
Test will commence on 

been given by H.M. 
Coastguard, Lerwick . Radio 
amateurs including members 
of the Lerwick Radio Club 
will be operating on all h.f. 
bands, 50MHz (if available), 
144 and 430MHz using 
s.s.b ., a.m., f.m., C .W., 

RTTY and FAX. Special 
consideration will be given 
to ORP stations . Further 
details from: Colin Roberts 
GMOA VR, 4 Ladieside, 
Brae, Shetland Islands. 

Over in the east the 
Spalding and District ARS 
Mobile Rally will be held on 
Sunday 1 June at 
Springfields Gardens, 
Spalding . Doors open at 
1000 with talk-in provided. 
Further info from the 
organiser: D. Hoult G400, 
Chespool House, Goserton 
Risegate, Spalding, Lincs 
PE77 4EU or Tel: (0775) 
86382. 

Even more advanced 
warning this time for 

spectrum on bands above 
6 Jan . .soth courses will 420MHz. It is unlikely that 
be held at the Greenhead clearance will be given 
College, Huddersfield. Full before mid-1986 which 
details from: Kirklees Adult should allow formulation of 
Education Office. an agreed protocol. Is 
Tel: (0484) 538454 or anyone contemplating 
P. Mercer G6CPM. similar experimentation in 
Tel: (0484) 533Q36. the UK? 

Hamfest 86, organised by 
Dubus 

the Flight Refuelling ARS arid Distribution 
RAIBC. Sunday 10 August Dubus, the magazine aimed 
will find this expanded at the active/experimental 
amateur radio event in full v.h.f. and u.h.f. amateur, 
swing with items of interest now has a new UK 
to all communications distributor-Ken Hatton 
enthusiasts and, most G4IZW. The magazine is 
importantly, their families. edited and printed by an 
For further details of what amateur in Germany on a 
promises to be the largest non-profit making lOicheme 
rally in the south, contact: and is printed in English and 
Ashley Hulme GOCDY, 77 other languages. Apart from 
Victoria Gardens, technical items and. news 
Ferndown, Wimborne, Dubus contains 
Dorset BH22 9JQ or Tel: comprehensive band-by-
(0202) 872503. band "who's worl<.ed whi;lt" 

listings. Your scribe has 
even found his own (old G8) 
callsign in there! 

Can you help? Membership subscriptions 
are currently £7 per annum 

Has any reader of PW got so for further details contact 
an RTTY program for the Ken at: Thorneycroft 
Texas T199/4A computer House, Shield Hill, 
and an interface. Please Haltwhistle, 
contact H. R. McAlray, 75 Northumberland NE49 
Roundthorn Road, Baguley, 9NWor Tel: (0498) 27372. 
Manchester M23 8EP 

Practical Wireless. February 1986 
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Nuts and Bits 
During one of their now 

legendary " wine and nuts 
afternoon" sessions held at 
Lowe Electronics Cardiff 
emporium, Carl GWOCAB 
presented Trio TR-7200 
receive and transmit boards 
to members of the Bristol 
Channel Repeater Group 
(GB3BC) . Seen in the 
photograph with Carl are 
Group Chairman Roy 
GW6MBU and Secretary 
Doug GW4LOD. 

Bragg Cell 
Frequency 
Measurement 

A new range of 
components with important 
applications in optical signal 
processing, spectrum 
analysis and electronic 
warfare is now available 
from GEC Research Limited . 

Developed at the Marconi 
Research Centre at Great 
Baddow, near Chelmsford, 
Essex, the new devices 
enable instantaneous 
measurement and analysis 

75 Years of 
of any number of incoming 
radio frequency signals 

Amateur Radio simultaneously. In electronic 
In Derby warfare applications, for ' 

example, this real-time 
Following a lecture in the capability allows jammers to 
Spring of 1911, entitled follow frequency agile radars 
"Scientific Progress In Our or frequency hopping radios 
Time" delivered by with greater effect than any 
Professor G. P. Bailey which other technique. 
demonstrated the ringing of The devices known as 
bells and lighting of lamps by Bragg cells, use acoustic 
means of wireless waves, energy generated by the 
the Derby Wireless Club was incoming r.f. signals to 
formed . The early r=---=--=--:-::--------------------...... deflect or modulate a laser 
experimental callsign QIX Local Radio beam passing through a 
was held until after WWII, to QSY opened within the next few lithium niobate crystal. The 
when in 1947 the Derby and years. Medium wave angle of deflection of the 
District Amateur Radio The result of decisions frequencies will remain laser beam is proportional to 
Society came into existence. taken at the International unaltered. It seems ironic the frequency of the 
Experimental Radio Derby v .h.f . Band 11 Conference in that 2CA. whose IBA incoming signal and thus it is 
G3ERD has been held by the Geneva last year are transmitter site lies within a simple process to 
Society since then and to beginning to affect the 3km of the PWoffices in determine its frequency. 
celebrate their 75th ,operating frequ.encies of Poole, will not change GEC Research's Braggcells 
anniversary the special event many IBA and BBC local frequency-especially when cover bandwidths from 60 
callsign GB3ERD will be radio stations. you find it has been assigned to 2000MHz with centre 
activated from various When these frequency (for the last 5 years) a Band 11 frequencies from 0·16 to 
locations within the City changes are complete (July frequency, the receiver 2.9GHz. 
during 1986. 1987) alllLR stations will be image of which (97·3 + It remains to be seen how' 

It is an established fact found within two specific 21·4MHz) corresponds to long it will be before devices 
that the Derby Club was the sub-bands, 96·0-97·6MHz the frequency of the local using this technology 
first to be formed in the UK and 102·0-1 03·5MHz. airport control tower-nice surface on the amateur 
and it is reported to be the Space has been earmarked one Crawley Court! market to replace the 
oldest local radio club in the for a new Independent Watch for change details traditional absorption and 
world . National Radio service, to be in our " On the Air" pages. cavity wavemeter. 

IARU Region 1 
News 
Two recommendations 
made at the IARU Region 1 
1985 HF Working Group 
and subsequently adopted 
should be noted. "In order 
to protect beacon operation 
on 14·100MHz, operation 
between 14·099 and 
14·101 MHz should be 
avoided. The International 
Beacon Project frequency on 
the 21 MHz band should be 
21·150MHz. In order to 
protect beacon operation on 
21·150MHz, frequencies 
between 21·149 and 

21·151 MHz should be 
avoided" . Radio Societies 
are requested to note these 
recommendations with . 
particular reference to 
including them in contest 
rules . 

Malta has now approved 
mobile operation for Maltese 
amateurs and SSTV on an 
experimental basis for club 
stations only. 

Due to high levels off.m. 
activity, the Swedish 
Society SSA have asked the 
Swedish PTT for a short 
term permission to operate 
repeaters in the 28MHz 
band . 

Practical Wireless, February 1986 

Marconi 
Weather 
Technology 
Marconi Defence Systems 
have recently been awarded 
a £ million plus contract to 
develop Europe's first 
satellite based 200GHz 
Advanced Microwave 
Sounding Unit (AMSU-B) . 
The equipment will be 
carried by a NOAA 
advanced TIROS-N weather 
satellite, to be launched by 
NASA in 1990 and will allow 
radiation temperature 
observation of the upper 
atmosphere , leading to a 
better understanding of 

weather patterns and more 
accurate met forecasts . 
Three of the five sensor 
channels will operate at 
frequencies near the strong 
183GHz water vapour 
resonance, to sense water 
vapour profiles and 
precipitation over land and 
sea and are particularly 
sensitive to ice clouds. In 
conjunction with 60GHz 
oxygen absorption band 
sensors the position of 
frontal zones will be located 
with a resolution accuracy 
below 1 Okm, marking not 
only zones of ascending and 
descending air masses, but 
also tops of heavy clouds. 
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New Scopes 
The oscilloscope has 
become an essential part of 
the amateur's test gear. 
particularly if he is into 
experimental work. 

The two new single-trace 
instruments from Crotech 
have been designed with the 
hobbyist in mind and have 
bandwidths of d.c. to 
20MHz and maximum 
sensitivities of 2mV jdiv. 
Timebases of both models 
are specified as 40 to 
200nsjdiv with triggering to 
25MHz in both auto and 
level modes. 

The proven Crotech 
component tester has been 
incorporated into both 
instruments to allow the 
testing of semiconductor 
and passive components 
both in or out of circuit with 
the characteristics of the 
component under test 
displayed on the screen. 

The main differences in 
the two models are the size 
of the display and the price . 

TunerKlt 
Electronic and Computer 
Workshop have introduced 
a kit to enable the enthusiast 
to make a high-quality f.m. 
tuner . 

The kit is priced at £25.57 
including VAT and postage, 
and contains a double-sided 
p.c.b . and all components 
needed to complete the 
tuner. Printed h.f. strip-line 
coils eliminate the need for 
adjustment and an h.f. pre
amplifier with a.g.c. is 
provided . Switchable a.f.c. 
and muting facilities are 
among the features. Tuning 
is electronic and the tuning 
meter output will drive a 
2mA f.s .d. panel meter. The 
tuning range is 88 to 
1 08MHz and the tuner 
operates from a 12V d .c . 
regulated power supply and 
overall signal-to-noise is 
70dB with 50dB a.m. 
rejection for 30 per cent 
modulation. 

A stereo decoder is also 
available if desired . Further 
details of the K2554 f .m. 
tuner kit are available from 

Electronic and Computer 
Workshop Ltd.. 171 
Broomfield Road, 
Chelmsford, Essex CM1 
1RY. Tel: (0245) 262149. 
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The 3031 has a rectangular 
95mm C.r.t. and is priced at 
£ 195 plus VAT while the 
3036 has a 130mm tube 
and costs £216 plus VAT. 

Further details from 
Crotech Instruments Ltd., 2 
Stephenson Road, St. Ives, 
Huntingdon, 
Cambridgeshire PE17 4WJ. 
Tel: (0480) 301818. 

ASTRID 
Space can provide the 
stimulus to get teachers to 
link computers, electronics 
and radio technology with 
established subjects for 
students wanting to become 
the innovative engineers and 
scientists of the 21st 

DMM and Transistor Checker 
The new 528T multitester 
from Semiconductor 
Supplies International 
incorporates multimeter 
facilities as well as a 
transistor checking feature . 

The instrument is housed 
in a convenient book
opening box and is supplied 
with a manual. battery. 
probe leads and spare fuse . 

Readings are displayed on 
a 12mm high. 3 t digit I.c .d . 
with overload circuit 
protection . automatic 
polarity and error 
adjustment facilities inbuilt. 

Functions include a.c. 
volts to 500V over 2 ranges 
at ± 1·2% accuracy. d .c. 
volts to 1000V over 4 
ranges at ± 0·8 % accuracy. 
d .c. current to 200mA over 
3 ranges at ± 1·2% 
accuracy. resistance to 2MQ 
over 4 ranges at ± 1 % 
accuracy. and transistor hFE 
characteristic tests available 

century . So far, Britain is the 
only country to provide the 
initiative of free educational 
and scientific data from 
space. including pictures of 
earth and cloud formations, 
through two 
satellites-OSCAR 9 
(UOSA T 1) and OSCAR 11 
(UOSAT 2) . 

for both pnp and npn 
devices . 

The 528T measures 115 
x 65 x 24mm. costs £30·50 
plus VAT and £ 1·50 p&p. 
and is available from: 
Semiconductor Supplies 
International Ltd .. Dawson 
House, 128/130 
Carshalton Road, Sutton. 
Surrey SM 1 4RS. Tel: 01-
6431126. 

~ 
·41 
4 

Now, communicating with 
these two satellites has 
been made easier with the 
introduction of 
ASTRID-Automatic 
Satellite Telemetry Receiver 
and Information 
Decoder-designed by 
Steve Webb and developed 
and produced by M M 
Microwave. 

Priced at £ 149 including 
V A T and postage, the 
system includes receiver, 
decoder, antenna, power 
supply and leads, together 
with a test tape and display 
software, and should appeal 
to the serious home 
computer user and radio 
amateurs as well as schools . 
ASTRID will operate with 
any computer fitted with a 
suitable serial interface and 
was originally developed 
with the BBC-B. Recently, 
however, it has been 
adapted for the Sinclair 
Spectrum and other 
computers . 

The antenna can be 
attached to a TV mast or 
even the garden fence, the 
only criterion being that it 
can see as much of the sky 
as possible. 

Full details of ASTRID are 
available direct from M M 
Microwave Ltd., 
Kirkbymoorside, York Y06 
6DW. Tel: (0751) 37620. 

Practical Wireless, February 1986 
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Spectrum Add-ons 
For those of our readers 
with Sinclair Spectrum 
computers, and our recent 
survey showed that they are 
still very popular, there are a 
couple of new products just 
announced to enhance the 
usefulness of the basic 
model . 

As supplied, the Spectrum 
will not drive a standard 
monitor, a failing which is 
now overcome with the 
introduction of the Adapt 
RGB Output module. 

The module simply plugs 
into the expansion port at 
the rear of the computer and 
takes its power from the 
computer . To allow other 
peripherals to be used, a 
straight-through extension is 
provided and, unless your 
Spectrum is one of the early 
models , no internal 
connections or 
modifications are needed . 

The output socket is 
identical to the BBC-B RGB 
output and the Amstrad 

monitor socket so that leads 
are readily available to 
couple to any RGB monitor. 

For those owners of early 
Spectrums (pre-serial 
number 001/25500 or 
001/35400) the necessary 
mods needed to actually get 
the required outputs at the 
expansion port connector 
are very simple and fully 
explained in the setting-up 

DMM with DFM Capability 
A new hand-held 4 ~-digit 
multi meter with in-built 

thondo( TM452 

frequency counter has been 
added to the Thandar 
instrument range . 

The TM452 has a basic 
accuracy of 0·05% and 
provides functions which 
include a.c. and d .c. voltage 
over five ranges; a.c. and 
d.c . current over six ranges; 
resistance over six ranges; 
conductance measurement 
facility ; diode and audible 
continuity check plus 
frequency measurements 
from 20Hz to 200kHz in two 
ranges . 

Supplied complete with 
probes and housed in a 
rugged plastics case, the 
TM452 costs £ 138·50 plus 
VAT. 

For further information, 
contact : Thandar 
Electronics Ltd., London 
Road, St. Ives, Huntingdon, 
Cambridgeshire PE17 4HJ. 
Tel: (0480) 64646. 

DC t LI ht present or if they are o 9 reached it is with too highly 
A regular at rallies under the priced goods. 
Fortop banner, Mike Austin The company's first 
has now branched out with products are a 50MHz 
his own company DC to transverter with 144MHz 
Light. i.f., a 430MHz ATV 

His aim is to produce transceiver, power supply, 
finished products to fill demodulator/v.s .w .r. 
those parts of the market bridge/power meter and a 
which are not reached at range of stacking units to 

Practical Wireless. February 1986 

instructions supplied with 
the module . 

The advantages of using a 
monitor make this addition 
very worthwhile, and at 
£36.95 plus £1 postage, 
direct from Adapt 
Electronics, 20 Starling 
Close, Buckhurst Hill, 
Essex IG9 5TN. Tel: 01-504 
2840, Spectrum owners 
need feel inferior no longer. 

hold all the individual units . 
Mike reckons that the 

days of amateur equipment 
being sold in " black die-cast 
boxes" is over and he 
believes that the use of 
smart black and alloy 
instrument cases will make 
his range more appealing. 

Further additions to the 
range will be available 

Neater 
Mains 
Adaptors 
Most amateur stations have 
a jungle of mains leads under 
the bench all trying to find 
their way into one or two 
13A sockets . These new 
adaptors from Con block 
have been designed to be 
neater, more compact and 
elegant than others on the 
market . 

The in-line six outlet 
adaptor comes complete 
with six plugs each having a 
maximum current rating of 
6A and a total current rating 
of 13A. The use of a p.c.b . 
within the unit helps to keep 
the weight down as well as 
improve reliability . The six 
sockets are fully shuttered 
and , being moulded in 
polycarbonate, claimed to 
be virtually impossible to 
chip or break . Conformation 
with BS 5733 and Electrical 
Equipment Safety 
Regulations 1976 (Amended 
1985) is claimed and it is 
supplied with 13A mains 
lead and plug, neon indicator 
and fixing screws . 

Accepting four of the 
same 3-pin plugs as the six
way adaptor, the new four
way wallplug just plugs 
straight into any 
conventional 13A outlet . 

Both types are 
manufactured by Conblock 
Electrical Ltd., Mochdre 
Industrial Estate, 
Newtown, Powys SY16 
4LF. Tel: (0686) 27100, 
and are available through 
most high street electrical 
stores . 

shortly and will include 
1·3GHz f.m. ATV and a 
dedicated 144MHz talk-back 
transceiver. 

Further information and a 
short-form catalogue is 
available on receipt of an 
s.a.e. DC to Light, 15 
Bursley Way, Bradwell, 
Stoke-on-Trent ST5 &IQ. 
Tel: (0782) 639406. 
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Feature 

Coaxial Cables 
Br Test Gear·) 
Dave Coomber G8 UYZ takes a look at coaxial cables 
and some of the formulae associated with them in Part 1 

By 1923 or so, the construction of the 
concentric cable carrying around 660V 
was well known and in commercial 
use. Rubber insulation was replacing 
the "gutta percha" of earlier times, and 
waxed paper and fibres were, and still 
are, also used. The three-core "delta" 
layouts were common, and listed for 
alternating currents'. 

Concentric cable had been in use for 
some years, but the coaxial cable as we 
know it apparently developed as a 
result of a need for a single buried cable 
for long distance signalling. Telegraph 
engineers were aware that kilometres 
of parallel wires were not wi thout their 
own particular brands of headache. It 
might fairly be said that the father of 
the modern coaxial cable was C.S. 
Franklyn, who was one of Marconi's 
team about 1926. Having been invent
ed, a great many clever fellows devised 
all manner of formulae to tell each 
other why it worked. Some of the 
formulae are really quite useful to the 
average radio amateur in his given 
pursuit of " self training". 

The Maths 
Put simply, the actual mechanism of 

the coaxial cable may be thought of as a 
uniformly distributed series of induc
tors (in series) and capacitors (shunt), 
Fig. I , which need charging. Such a 
process takes a little time, which is why 
it takes longer for an r.f. signal to travel 
in a coaxial cable than in air. In real 
terms, there are two more variables 
used: Leakance (G) between the con
ductors (which is proportional to fre
quency) and Resistance of the conduc
tors (R) . 

Let us deal with applications of the 
various formulae. We'll start with 
impedance: 

where: 

Zo= 103x V !::. n 
C 

L is the inductance in I-lH per unit 
length 

C is the capacitance in pF per unit 
length 

You will see quite a lot of the terms L 
and C in these formulae. They really 
are important, since one of the most 
common analogies for a length of 
coaxial cable is that of a length of Ls 
and Cs all together. It is from these that 
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we get the permittivity, e, which we 
will see later on. So if you 've an LCR 
bridge in the shack, you can make good 
use of the surplus coaxial cable that 
often may be found at the local Rally 
junk stall. If you do not have an LCR 
bridge handy, the following may be of 
help: 

L = 0·46 x 10g,o(Dld) I-lH per m 

C = (24·1 x e) pF per m 
(log, o(D ld) 

where: 
D is the outer conductor diameter 
d is the inner conductor diameter 
e is the permittivity (dielectric con

stant) of the insular 
The more often quoted formu la for 

Zo is an old friend: 

Zo = ( ~: ) log IO(Dld) 

where: 
D is the outer conductor diameter 
d is the inner conductor diameter 
k is the dielectric constant 

I have used k in this formula as it tends 
to be used more often than e in RSGB 
books. The 138 is a constant found in 
the calculations involving the imped
ance of free space and the speed of 
light. 

The general construction of coaxial 
cable can be seen in Fig. 2. There are 
many variations on a theme and so I 
have deliberately ignored those with 
sheaths and screens which are more 
often used in specialist jobs such as 
Cable TV. 

Another useful formula is that which 
can show us why there is a difference 
between physical and electrical wave
length. The factor is the Velocity Prop
agation Factor: 

v ex _1- metres/sec 
y R 

The v.p.f. is usually quoted as a percen
tage of the speed of light, or a decimal 
equivalent (0·66 or 66% for example). 

I I I 
Fig. 1 

Some of the more common values of 
velocity propagation factor (v) are 
shown in Table I. 

Solid Plastics 0·66 (as used in UR67) 
Foam Filled 0·65 (some TV cables) 
Air 1·0 (used in commercial TX) 
Semi-Air 0·85 (nylon with airways, 

low-loss TV) 
pvc 0·4- (rarely used, audio 

0·5 and video) 

In any dealings with coaxial cables 
the dielectric constant, k (or permitti
vity, e), is referred to quite frequently, 
so a little digression into capacitors 
may not be amiss. 

There are three parts to the simple 
formula for capacitance. They are: 

the distance between the plates 
the area of the plates and, 
the dielectric constant. 

It is the latter which can determine a 
larger or smaller physical size and the 
voltage rating. If you change the dielec
tric of a capacitor then the voltage 
rating and the capacitance value 
changes. If you move the plates closer 
together then you can increase the 
capacitance. 

It is the same principle with coaxial 
cables, a smaller diameter cable will 
have lots of C and a larger diameter 
one, although more expensive to pro
duce, will have lower C and therefore 
lower losses. It's like a balancing act, a 
matter of compromise. 

Some of the more common insula
tors and their k or e value is shown in 
Table 2. 

Ory Air 1 Birch 5·2 
Paraffin Oil 2·7 Cellulose Acetate 3-7 
Vase line Oil 2 Nylon 3-4 
Ory Paper 2-3 Paxolin T 4·9 
Paraffin Wax 2·3 Paxolin C 4-6 
Transformer Silica 3-6 

Oil 2·1-2·3 Tufnol 5 
Mica 8 Pure Water 75 
pvc 4-12 Slate 12 
Polythene 2·25 White Wood 1-7 
Oiled Teak 2·7 Oak 3·3 

One of the more important formu
lae, particularly at v.h.f. and above, is 
that for attenuation. 

At = 4·34«G x Zo» + (RIZo) dB per 
unit length 

where: 
G is leakance in n per unit length 
R is resistance in n per unit length 
Zo is the characteristic impedance in 

n. 

J..th N 
\ B~aid ? 

Insulation 
Core !WRM43S! 

Fig. 2 

Practical Wireless, February 1986 

www.americanradiohistory.com



This formula introduces two new 
variables, Rand G. These represent the 
losses in the conductors and dielectric 
respectively. 

Another formula that calculates total 
attenuation is: 

At = Ac + Ad dB per m 
where: 

Ac= (36·1/Zo) x ((lID) + (lId)) x 
vF 

Ad= 9·1 x VkX Tan Xx F 

where: 
Zo is characteristic impedance in n 
D is the outer conductor diameter in 

mm 
d is the inner conductor diameter in 

mm 
k is the dielectric constant 
Tan X is the loss angle of the 

dielectric 
P is the frequency 
A rule of thumb for rough calcula

tions of attenuation at other frequen
cies than that given for a piece of cable 
is: 

If you double the frequency you 
multiply the attenuation by vT (i.e. 
1·414). 

For example: 
3·4dB attenuation at 50MHz 

becomes 
3·4 x 1·414 = 4·8dB at 100MHz or 
4·8 x 1·414 = 6·8dB at 200MHz or 
6·8 x 1·414 = 9·6dB at 400MHz so, 

for 432MHz a "guesstimation" of 
10dB won't be too far out. 

Transmission 
Lines-Uses and 
Abuses 

It's one thing knowing all the formu
lae, but quite another putting them to 
some use. 

Perhaps the most practical use is the 
explanation of reflected power along 
matched and mis-matched lines. An 
illustration of what happens in these 
conditions is shown in Fig. 3. The 
circuit in (a) is a matched line where a 
generator ( Vs) with an impedance (Zs) 
is connected to a transmission line (Zo) 
with a load across the line (ZL)' As the 
load is only resistive and ZL = Zo the 
current along the line "sees" the load 
as more transmission line of the same 
characteristic impedance. So it is said 

SWAPSPOT 

that the power travels along the line to 
the load where it is absorbed (remem
ber Ohms Law!). 

Now let's look at (b), a mismatched 
line. The load impedance (ZL) has 
changed and so the circuit no longer 
" sees" the load as more transmission 
line of the same characteristic imped
ance. The more the load impedance is 
different from Zo, the more the circuit 
is mismatched. The power travelling 
along the line is not totally absorbed 
this time as ZL requires a different 
voltage-to-current ratio than that tra
velling along the line. This means that 
ZL only absorbs some of the power, the 
rest is reflected (just like light on a 
mirror) back towards the generator 
(the source). This power is called the 
reflected power and the more the cir
cuit is mismatched the more power is 
reflected back towards the source. 

This example is admittedly some
what simplified and is fine for resistive 
loads, but we will not get very far 
without those two well-known com
ponents Land C. If you had a matched, 
infinitely long line, then all the power 
generated would be absorbed by it, as it 
would forever be charging the Land C 
of the line. At the far end of the line 
shown in Fig. 4 (a) is an open circuit, 
which will have high voltage and no 
current at that point. This is duplicated 
every half wave back to the generator. 
The open circuit end may be regarded 
as capacitive, so when the capacitor 
"discharges", it behaves like a source 
of energy. If the line were short-circuit, 
Fig. 4 (b), the end would behave as an 
inductor, whose "field" collapses, thus 

Za=1000 

a 
VS N 

behaving as a source of energy. When 
the line is correctly matched, however, 
Land C are in "balance", and little or 
no reflected energy is apparent. In 
practice, a line long enough and with 
sufficient attenuation would work as a 
dummy load, since the reflected wave 
would be absorbed by the line. 

It should be noted that even a well 
connected load will present an imped
ance to the line, even if only because it 
represents a discontinuity, or change in 
the type of line. For this reason, it is 
always better to use the best connectors 
you can afford, especially at the 
v.h .Uu.h.f. end of the band spectrum. 

Unless you have access to some very 
pricey test gear, I would suggest that 
you don't believe a V.S.W.r. reading of 
lower than 1·2: 1. There is a good 
chance that it may suffer measuring 
errors, and therefore not be the right 
measurement. All you have to remem
ber is that less than 1,5:1 is reflecting 
less than 4 per cent, so further attempts 
to get the apparent reading lower could 
be a waste of time. Undue standing 
waves can be due to a variety of 
sources. Ingress of moisture, badly 
made connections and even too tight 
and too regular cable clipping can all 
have their effect. The latter causes an 
effect sometimes called "suck out" 
-which causes a friend of mine to lose 
one TV channel altogether! However, 
this is rare. 
(I )-Hamsworths Wireless Encyclopaedia 1923. 
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Have Leslie Organ Speaker, immaculate teak cabinet. Great 
sounds with adaptor for any organ. Would exchange for the 
following equipment: scanning or general coverage receiver, 
all mode 28MHz transceiver, FTV-901R 430MHz module, 
FV90lDM v.f.o. or w.h.y. Bob Edge GOCDT, 6 Yeomans 
Way, South Anston, Nr Sheffield. A 763 

Got a camara, want a rocaiv,,? Got a •. h.f. rig, want .ome h.f. ga ... to go with your _ G-zero? In fact, hM you 
got anything to trade radio-wise? 

If so, why not adYltrtise it FREE her • . Send details, including wflat equipmant you' .. looking for, to "fNiAP 
SPOT", Proct;cal Wireless, We.t ... r House, West Ouay Road, Poola, Dorsal BH15 1JG, for onclUSlOflln the first 
available issues of the magazine. 
A FEW SIMPLE RULES: Yoor ad . • hould follow the format of those -"'u below, it must be typed or writton in 
block lettars; it must be not mora than 40 words long including name and address/telephone number. S
onlY-flo items for .. I&-and one of the items MUST be radio related. Advert. for ILLEGAL CB equipment will not 
be accepted. 

Have Yaesu FC-757 automatic antenna tuner, mint condi
tion, also good 28MHz transceiver and 28MHz linear. Would 
exchange for good 144MHz multi mode, scanner or other 
good equipment. G4VIO. Tel: 0388 763501. A 783 

Have over fifty 2V and 4V valves, English and foreign 
unboxed but v.g.c. Would exchange for mains signal genera
tor 150kHz-30MHz any make. G. Coleman, 35 Ashfield 
Crescent, Lowestoft, Suffolk. A 786 

Practical Wireless. February 1986 

The appropriate licanca must be held by anyone installing Of operating a radio lransmittlf. 

Have Elektor programmable disco display (Feb '84). Built 
and working with light display. Would exchange for AR-2001 
or similar scanner. Cash adjustment if needed. B. Taylor, 189 
Hawes Side Lane, Blackpool, FY4 4AJ. A 791 

Have Sony ICF-2001 , Microwave Modules 144128MHz 
converter, 6JS6C valves. Would exchange for w.h.y. N. 
Cameron, 16 St Mary's Cres, Westport, Co. Mayo, Eire.A798 
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Constructional 

An External Ferrite 
Loop Antenna 
In common with many amateurs and s. w.l.s, Richard Marris 
G2BZQ has communications receivers covering short, medium 
and long waves. What about a/errite rod antenna/or receivers 
which require external long wire antennas? 

There are many excellent medium and 
long wave receivers of the older valve 
and transistor types, being used with 
external antennas. Or just lying idle 
and rotting away, assumed to be 
obsolete. 

For example, the author has a Pye 
Export 9-Waveband Receiver (with 7 
s.w. bands plus m.w. and l.w.) type 
30 17 A which he has restored to its 
former glory. It is a valve radio-re
member valves?-circa 1950. In an 
attractive polished wood cabinet, it 
looks like a piece of furniture! With an 
external antenna on all nine wave
bands, its performance is superb, and 
makes many modern transistor radios 
look, and sound, like a very inferior 
product. No doubt many readers will 
think that this statement about the all
ruling, revered "transistor" is sacrili
geous, but the writer believes in quality 
of product, and there must be many 
such receivers being used. 

The snag, in the author's case, is that 
the station's amateur transmitting an
tenna has to be connected to the Pye 
receiver to use it for everyday m.w. and 
l.w. reception. 

Such being the case, it was decided 
to design a simple, external, ferrite 
loop antenna, for use on m.w. and l.w., 
for this, and similar receivers, and for 
communications receivers which also 
receive m.w. and possibly l.w. bands. 

Design and construction are simple, 
and the results are excellent with good 
selectivity to reduce interference. 

Circuit 
The simple circuit is shown in Fig. 1. 

It consists of a ferrite rod 200mm long 
onto which are mounted long wave, 

medium wave and output coupling 
coils. They are tuned, or resonated, by 
means of a standard two-gang 500 + 
500pF variable capacitor. The variable 
capacitor was taken from a defunct 
transistor receiver, and all other items 
are available from component 
suppliers. 

Construction 
The l. w. coil (Ll) is fixed to one end 

of the ferrite rod, the coupling coil (L3) 
at the centre of the rod, and the m.w. 
coil (L2) to the other end of the rod, as 
shown in Fig. 2. 

The ferrite rod assembly is mounted 
on a wooden boom 200 x 12·5 x 
12·5mm as shown in the drawings. 
Details of the special plastics mounting 
clips are given in the parts list. 

The assembly is fitted onto a clear 
plastics box, to protect the variable 
capacitor and keep it dust free. The 
dimensions are not critical, and any 
similar plastics box could be used. 
Under no circumstances should the 
moving plates of the tuning capacitor 
be connected to earth. A thick wooden 
block was fitted into the box to give 
weight and stability. 

It will be noted that great care has 
been taken to avoid using metal in the 
construction. The wooden boom, bear
ing the ferrite rod assembly, is moun
ted as high as possible, away from the 
base, so that the antenna can be placed 
on the top of a metal-cased receiver. 
This is alright for reception of the usual 
BBC stations, providing, of course, 
that the receiver is not surrounded by 
other metal cased equipment or struc
tures which might act as an r.f. screen. 

SHOPPING 

~ 
Capacitors 
Air-spaced Variable 

500 + 
500pF C 1,2 (See text) 

Wound Components 
Coils 

FRCC 

LWC1 

MWC2 

L3 (Cirkit 
35-00118) 
L 1 (Cirkit 
35-00108) 
L2 (Cirkit 
35-00268) 

Ferrite Rod F14 grade 
200 x 
10mm 
dia . Maplin type 102 

Miscellaneous 
Ferrite rod clips, Cirkit 35-00128 
(2); Plastics box 64 x 76 x 
86mm; Wood (see text). 

However, for best results, the an
tenna should be mounted as high and 
as clear as possible. The author uses 
approximately 1·2m of coaxial cable, 
so that the antenna is on a wooden 
shelf well above the receiver, but still 
within easy reach. The unit has been 
tried with a coaxial extension lead 
5·5m long-well away from the recei
ver-with no deterioration of results, 
apart from having to walk across the 
room to make adjustments. The· real 
answer is to find a clear spot, conve
niently away from any metal objects 
and mains wiring, but within easy 
reach to make the necessary 
adjustments. 

It will be seen that a standard coaxial 
socket is mounted at the rear of the 
unit, so that it can be connected to the 
antenna input of the receiver with a 
coaxial lead. This method of connect
ing L3 to the receiver was found to be 
satisfactory in all cases. PW 

,----------------200 - - ------ -.. 

SKl 

outPoU:tORX f 

L3 
----------------------

a 

Fig. 1 

24 

b 

10dia 

~~~~~~--~~~~~~-, 

lof--fo'l..<tlr~ box 

All dims. inmm Fig. 2 

Practical Wireless, February 1986 

www.americanradiohistory.com



Theory 

Antenna Tower 
Calculations 
This article, written by Sean Linehan EI7CV, wasfirst 
published in the IRTS Newsletter. It is intended as a 
guide to anyone who may contemplate installing a 
tower in a concrete base or a stayed tower. 
Some of the figures may be taken as 
constants, the others such as tower 
height, width and weight will depend 
on the individual's own case, but the 
method of calculation remains the 
same, and the precise values of the 
variables may be substituted. 

A typical example could be as 
follows: 

Tower height- l0m 
Width at top-0·3m 
Width at bottom-{)·6m 
Width of corner members-35mm 
Width of diagonals-25mm 
Weight of tower plus antenna-200kg 
Wind speed- 160km.p.h. 
Weight of concrete---2400kg per cubic metre 
Weight of earth-1600kg per cubic metre 
The loads to be catered for in the 

design are: 
(a) Wind on the antenna 
(b) Wind on the tower 
(c) Weight of the tower 
A wind of 160km.p.h. will exert a 

pressure of 61kg per square metre on 
exposed surfaces. A typical 6-element 
beam has a surface area of 0·75 square 
metres. If we take an area of 0·836 
square metres this will cater for the 
antenna, rotator and pipe. 

Thus the wind load on these: 
= 61 x 0·836 = 51kg 
The moment at ground level: 
= 51 x 10 = 510kgm 
Next an estimate of the tower sur

face area must be made. The corners 
first : 

2 x 10 x 0·035 = 0·7sq m 
For the diagonals we shall assume 10 

of average length 1 m: 
10 x 1 x 0·025 = 0·25sq m 

Fig. 1 
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The total surface area of the front 
face is: 

0·7 + 0·25 = 0·95sq m 
We then have to take into account 

half the area of the back face , since this 
is partially shielded by the front face . 
So this is 0·475sq m. 

Total area: 
0·95 + 0·475 = 1-425sq m 
Thus the wind load on the tower is: 
61 x 1-425 = 87kg 
This acts uniformly along the whole 

height , but to find its moment at 
ground level we take: 

27kg acting at 8m over ground = 216kgm 
20kg acting at 6m over ground = 120kgm 
20kg acting at 4m over ground = 80kgm 
20kg acting at 2m over ground = 40kgm 
Total = 456kgm 
Therefore the total overturning mo-

ment is: 
510 + 456 = 966kgm 
The moment load per leg is: 

~=805kg 
2 x 0·6 

That is with 2 legs per face at a width 
ofO·6m. 

We assumed the weight of the tower 
to be 200kg, or 50kg per leg, which acts 
downwards. Thus on the compression 
side we get: 

805 + 50 = 855kg total downward load. 
On the tension (uplift) side we get: 
805 - 50 = 755kg total upward load. 
If the tower is placed in solid ground 

there is no need to make special provi
sion for the downward load, so we now 
need to cater for an uplift of 755kg per 
leg. For a tower of this size, it would 
not be practicable to have separate 
foundations for each leg, so we consid
er a single block of concrete to enclose 
the four legs. Of this block, half can be 
considered as resisting uplift, thus we 
have to design for a block to resist an 
uplift of: 

2 x 755kg = 1510kg (2 legs) 

Fig. 2 
a b 

I ~'-----'{ \ / \ J1 \ V 
Undercut 

foundation 

A suitable size of concrete block to 
enclose a tower of width 0·6m would be 
I m square-which is about the small
est hole a man can dig without getting 
stuck on a pickaxe! If we dig a hole I m 
deep and fill it with concrete, we will 
have 0·5 cubic m resisting uplift. In 
addition, an inverted half-pyramid of 
earth will help to resist uplift, its shape 
being determined by a 30° angle from 
the vertical at the bottom of the con
crete block (Fig. 2(a». 

An approximation for this volume of 
earth is: 

1 x ~ x ~ x 1 x 2 = 0·33 cubic m 
This amount of earth weighs 528kg. 

As stated previously, we have 0·5 cubic 
m of concrete resisting uplift, and this 
amount of concrete weighs 1200kg. So 
the total weight resisting uplift is: 

1200 + 528 = 1728kg 
This is greater than the uplift load of 

1510kg calculated previously, so this 
foundation would be adequate. 

If we are placing the tower in solid 
ground, not prone to cave-in during 
digging, for any given size of excava
tion the strength of the foundation can 
be increased by undercutting the hole 
at the bottom by say 0·15m in the last 
0·3m of depth, since the volume of 
earth resisting uplift will thereby be 
increased considerably. This undercut
ting should not be done until just 
before placing of concrete, to avoid 
danger of collapse (Fig. 2(b) ). 

To summarise, a free-standing tower 
has no outside assistance in the form of 
stay-wires, and must be capable of 
resisting within its own structure, all 
the forces exerted upon it. The design 
is such that all the forces are trans
ferred downwards and into the founda
tion, ending up as uplift forces and 
downward forces . These forces com
bine in trying to overturn the tower, 
and so the foundation is designed to 
resist all these forces without yielding. 

. A Stayed Tower 
A stayed tower relies on the stays for 

its stability and is by comparison with 
a free-standing tower, a relatively 
flimsy and flexible structure. 

Under conditions of no wind, abso-

IWRM4361 a Fig. 3 

~ Stay 

~ 
b 

Tower 

Tower 1 ~ ~~ll 
Foundation 
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Constructional 

Low-cost Trap Dipole 
After a long absence from the h.f bands 
John Davies G3LJD was persuaded to 
return. His antenna array of five dipoles 
didn't impress his neighbours however, so 
some compromise was needed. 
With a garden some 40 metres long the 
antenna system would seem to be no 
problem and five dipoles covering 3·5 
to 28MHz were cut and erected, fed 
with 75Q coaxial feeder. However, the 
neighbours didn't see eye to eye with 
the beauty of such a system and so the 
development and construction of a 
trap dipole was started. 

The breakthrough came with the 
suggestion by GeofT Myatt G 3FRN 
that double-sided, copper-clad board 
could be used for the capacitor and 
that its size could be decreased to 
reduce the capacitance and resonate 
the trap assembly to 7·1 MHz. 

Twelve of the traps described here 
have been made and have proved to be 
cheap and easy to construct as well as 
performing well. 

Construction 

side outermost. Strips of the tape, 
about 12mm wide and 70mm long are 
next placed along the axis of the tube, 
adhesive side outermost (I). The pvc 
covered copper wire is passed through 
one of the holes in the former with 
about 75mm inside the tube. The wire 
is then wound around the tube tightly 
and close-spaced, over the adhesive 
tape for nine complete turns (2). The 
adhesive strips can now be folded over 
the windings to hold them firmly and 
closely together, ensuring that only the 
nine turns are so bound and that the 
ends can be pulled out of the holes and 
left free (3). The coil is now slipped off 
the former and the rest of the tape slit 
and wrapped around the coil, finishing 
with a length of tape, adhesive side 
innermost, around the outside of the 
coil (4 ). You should now have two coils 
each with nine complete turns and 
with long enough ends to make up the 
turns to nine and a half. 

The double-sided p.c.b. material, 
which should be of the glass fibre 
variety both for its strength and its 
moisture-resistant properties, is now 
prepared as the drawings show with the 

~ow. p.1UCh? J 
~ifficult i 

HoW 1£3.50 
l Beginner 

two holes fitted with plastics eyelets of 
the snap-together type as sold by camp
ing shops and boat chandlers. Obvi
ously metal eyelets cannot be used as 
they would short out the capacitor and 
coil! It is better to make the board 
oversize than undersize as it is easy to 
trim the length to reduce the capaci
tance but very, very difficult to make it 
larger to increase the capacitance! 

The p.c.b. is slipped inside the coil, 
and it should be a reasonably tight fit, 
with the coil ends positioned as shown 
in the drawings. Note that if the tube 
used for the former is not exactly 
50mm outside diameter then the p.c.b. 
should be cut to suit the former. 

The coil ends are made off and 
soldered to opposite sides of the p.c.b. 
ensuring that you end up with the 
required extra half turn over the full 
nine turns. 

Tuning 
The two traps are now ready to be 

resonated to the desired trap fre
quency, suggested at 7·IMHz. For this 
operation you will need a g.d.o., or 

Two traps will be needed and the 
first stage is to prepare a suitable 
former on which to wind the coils. The 
former can be made from a short 
length of plastics or cardboard tube of 
50mm outside diameter. Plastics waste 
pipe could be used but the thick card
board tubes used to send drawings 
through the post are equally suitable. 
The length of tube required is about 
75mm, and two holes about 4mm 
diameter are made in the wall of the 
tube about 50mm apart and centrally 
di~posed along the axis of the tube. 

98m1 i 9.8m 

A length of pvc insulation tape is 
wound around the tube, covering the 
space between the two holes, adhesive 

Picture Sequence for Construction 

J 2 3 

~ 
75Q coaxial cable 

4 
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f.e.t.d.o. such as the one described in 
the October 1985 issue of PW, and a 
means of cutting the p.c.b. or removing 
areas of the copper. 

Using the g.d.o. to measure the 
resonant frequency of the trap, care
fully either remove the copper or cut 
away the corners of the board, as 
indicated in the drawings until the trap 
is resonant at 7·1 MHz. 

Finishing and 
Installation 

The antenna wires can now be fas
tened to the traps ensuring that the 
overlap of the wire ends are securely 
bound and completely soldered, again 
as shown in the drawings so that you 
have a good electrical and strong me
chanical joint. The other ends of the 
copper wire used to bind the joints are 
soldered to opposite sides of the p.c.b. 
to connect the trap to the antenna 

25 ~ lutely still air, the only forces acting on 
the tower are due to the weight of the 
antenna and its own weight. These are 
transferred down through the structure 
and end up as a simple vertical load. 
When a wind blows on the tower and 
antenna , the stays are called upon to 
resist this force. Ideally, stays should 
come out horizontally from the tower, 
and in such a situation the wind force 
would be resisted by the stays, and the 
only forces transferred down through 
the tower would be the original vertical 
load. 

In practice however, we have to 
bring the stays down to anchorages at 
ground level so we get involved in 
calculations of a triangle of forces, 
since a stay inclined at an angle below 
the horizontal introduces additional 
vertical loads in the tower. If we 
assume that the stay is inclined at an 
angle A ° to the vertical, then: 

sin A = wind force and 
stay force 

t A wind force an =----
tower load 

If for example we installed a stay an 
an angle A = 45°, and if the wind force 
was 100kg then: 

sin 45' = ~ = 100 
2 stay force 

Stay Force = 100 x 2 = 141kg 

tan 45' = 1 = 100 
tower load 

Tower load = 100kg, 
If the stay was at an angle of 30° to 

the vertical then sin A = 0-5 and tan A = 

Practical Wireless, February 1986 

(See text) 

I" 80 · 1 r 1Sdia 

so$~$ L .... , 
l..' 20 

wire 

Coil 9·5 turns 
1·5mm1 pvc covered copper wire 
close wound 

Plastics eyelets 
116-Double sided glass fibre 
copper clad board 

SHOPPING 

~ 

Cardboard or plastics tube 50mm outside 
diameter, 75mm long; PVC-covered copper 
wire '-5mm2 x 4m long (suggested source is a 
2m length of '-5mm2 twin and earth electrical 
cable); Double-sided glass fibre p.c.b. material 
80 x 50mm x n;in (2); Plastics "snap and fix" 
Arro eyelets (2); PVC insulating tape; Water
proofing material. 

wires. The completed ~raps must be I body sealant underseal , ensuring that 
weatherproofed usmg either a propn- every bit of the trap assembly is 
etary antenna sealing compound or car sealed: PW 
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0-58. Thus for a wind force of 100kg 
the stay force would be 200kg and the 
tower load would be I 72kg. 

So we see that a horizontal stay takes 
a pull equal to the wind force and 
exerts no additional load on the tower, 
a 45" stay takes 1·41 times the wind 
force and imposes a tower load equal 
to the wind force, and a 30° stay takes 
twice the wind force and imposes a 
tower load 1-72 times the wind force. 

If we refer back to the first example 
we see that the 160km wind load on a 
6-element beam is 61 kg. Ifwe assume a 
wind load of 30kg acting on the top 
section of the tower body itself, we 
have a total wind load of 91 kg. 

With 45" stays, the corresponding 
stay force would be 128kg, and the 
tower load would be 91 kg. 

With 30° stays, the corresponding 
stay force would be I 82kg, and the 
tower load would be 157kg. 

From a practical point of view, we 
should try to have the highest stay on a 
tower at 45" inclination, if possible. In 
cases of space restriction we could 
reduce this to 30°, but doing so intro
duces quite severe loads in the stay and 
in the tower. 

To determine the size of wire neces
sary for a given installation, the wind 
forces acting on the antenna and tower 
can be calculated as before and a 

suitable wire selected from the makers 
data for safe loadings. It is important 
that staywires are terminated on suit
able galvanised steel or plastics thim
bles available from builders providers 
and ships chandlers to ensure that 
excessive bends are not made which 
would weaken the wire. Turnbuckles 
are recommended for adjusting the 
tension in the stays. They should not 
be over-tightened, merely made secure 
enough to resist the wind forces with
out pre-stressing. 

In regard to the foundation, a mas
sive block of concrete of I cubic metre 
(such as was called for in the case of the 
free-standing tower) is not necessary. 
For a typical installation, say two 6m 
lengths of triangular TV antenna 
tower, assuming that the ground is 
solid, not boggy or waterlogged, a pad 
of concrete 0-6m square by Q-25m 
thick on a base of gravel would be 
ample. A few bolts may be embedded 
in the concrete to provide an anchor
age for the tower which simply sits on 
the concrete, the bolts serving merely 
to resist any tendency for the tower to 
skid sideways. The nuts on these bolts 
need only be hand-tight. Large com
mercial towers, such as for TV broad
cast stations, very often have the tower 
coming to a poirH at the bottom, with 
provision for a large ball-bearing on 
which the tower rests (Fig. 3). 

Three stays are sufficient at anyone 
level; do not attempt to install four or 
more stays since it can be very difficult 
to tension them equally. In the case of 
the 12m tower mentioned, stays would 
be required at the 6m and 12m levels. 
If short sections were used, such as 3m 
sections, it would be advisable to in
stall stays at each joint. PW 
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Theory 

Broadside and 
Endfire Antenna 
Systems-3 
F. C. Judd G 2BCX tackles the practical aspects of phased arrays 

The first part of this series dealt with 
the basic method involving the use of a 
pair of phased 1J4 vertical antennas 
and the various radiation patterns that 
can be obtained. It is now time to 
consider some practical construction, 
but first some brief details of a com
mercial system at present on the 
market. 

Telex Communications Inc. of the 
USA manufacture a series of multi
band antennas, distributed in the UK 
under the brand names Telex and 
Hygain. Of these a pair of their 18HT 
HY-Tower, multi-band, omni-direc
tional verticals can be arranged to 

Typlc.llnlt.II.Uon Ph.led (2)18HT 7MHz(40Met,es) 

i--- - ----20·116m-----+I 
~2 

l.....~4 
520 transmission line , 
Polyfoam type any length : 

Switch position 1 :Broadside 
2 :Endfire 

Polyfoam 520 
14·858m 

Fig. 3.1: Example Telex/Hygain sys
tem used to obtain endfire or broad
aide radiation from a pair of 18HT 

multi-band verticals 
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provide bi-directional radiation , 
broadside or endfire, on one or two 
particularly favoured bands. Change of 
direction is effected by switching in 
extra sections of phasing line to the 
feed system. 

The example shown in Fig. 3.1 is for 
a single band i.e. 7MHz. In the broad
side condition the dual radiation pat
tern has a beam width of 60 degrees at 
-3dB and a forward gain from each 
lobe of 3·86dB over that obtainable 
from a single vertical radiator. In the 
endfire condition the beam width is 80 
degrees and the gain 2·3dB, also rela
tive to that from a single vertical 
radiator. The system can be fed direct
ly from a 50 ohm coaxial line. A single 
18HT antenna will cover the bands 
3·5MHz through to 28MHz, with band 
selection being obtained by a stub 
decoupling method. 

This antenna system can also be 
made to operate on 1·8MHz by the 
addition of a base loading coil. With 
extra switching and phasing cable sec
tions, a pair of 18HT antennas can be 
made to function in either broadside or 
endfire condition for both the 3·5 and 

ra~raXt ion "14 ----1 
~ ~Direct ion of curren t 

.::---~74 ~ - Ph.s.ing line 
1""-. ::;::...---~ spwng ~....... X ~~ 

Etem~spaCing .~ 

a 

~ ~ ~., 
X X rad iation 

--....---- ~~.s ing 
line 

Sho,rting bar 
(.dlust.blel 

500 c.ble v.t.. 0·66 
Yr-Cl'JIiiiiiiiiiii~i;ii~iiiiiii;, Tot.1 leng th Im I 

B.lun 4 ,1 - 99 

C~;;;;;;;;;;::;;~~F(~M;HZ~Jm-. .J TX 

b 
L E•ch br.iding joined 500 c.ble ~'@ 

Fig. 3.2: (a) The W8JK Flat-top 
endfire arraYi (b) 500 coaxial 

balun constructional details 

7MHz bands. Other combinations are 
possible but are too detailed to cover in 
this article. Interested readers may 
obtain the Telex/Hy-Gain leaflet called 
Amateur Phasing-Engineering Re
port, from the UK distributors, South 
Midlands Communications Limited, 
SM House, Rumbridge Street, Totton, 
Southampton, Hants. This leaflet illus
trates the numerous combinations and 
polar patterns (directivity) possible 
with phased pairs of vertical 18HT 
antennas. 

Combination Driven 
Arrays 

It should be mentioned that the 
antennas to be described are fairly 
large and are for single band operation. 
Broadside and endfire systems with 
coli near elements can be combined to 

Fig. 3.3: The free apace horizontal 
radiation pattern of the W8JK 2-

element Flat-top beam 
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Fig. 3.4: Vertical angle radiation W8JK at i../2 above ground. Arrows A-O 
indicate max. radiation when A above ground 

provide increased gain and sharper 
directivity-the combinations possible 
are almost endless. (More information 
on the subject and various other de
signs may be found in the references 
given). Two will be described and these 
are the basic W8JK Flat-top, a hori
zontal two ').)2 element endfire system 
and a two-element colinear broadside 
array known as the Lazy H. 

There are numerous configurations 
of the W8JK Flat-top, the most simple 
being illustrated in Fig. 3.2 (a). The 
two ').)2 elements are driven in phase 
opposition (180 degrees out of phase 
with each other) to provide wide angle 
bi-directional radiation at right angles 
to the plane of the antenna, as shown in 
Fig. 3.3. The gain available is in the 
region of 4dB with ').)8 spacing between 
the elements. The vertical radiation 
pattern for a height above ground of 
').)2 is shown in Fig. 3.4. The arrows 
marked A, B, C and D show that if the 
height is increased to one wavelength 
(A.) there will be four main lobes, with 
maximum radiation at the angles indi
cated by the arrows. 

Matching a 50 ohm coaxial cable to 
this antenna is achieved by using a 
closed stub connected at the phasing 
line junction marked XX in Fig. 
3.2 (a). This is used in conjunction 
with a 4: I balun terminating the 50 
ohm feed cable and coupled to the stub 
at the points marked YY, which are 
determined when carrying out adjust
ments for minimum v.s.w.r. 

Dimensions for the element lengths, 
spacing and matching stub of the twin
element W8JK, illustrated in Fig. 3.2 
for the 7, 14, 21 and 28MHz bands, are 
shown in Table 3.1. All dimensions 
quoted are in metres. The actual cable 
length of the ').)2 coaxial balun section, 

assuming a velocity factor (v.f.) of 0·66 
and band centre frequency , is also 
given in the Table. If the antenna is 
scaled for a different band the ').)2 
section can be found from the formula 

99 L =- metres. 
F 

The width of the matching stub is the 
same as the phasing line spacing. 

The wire elements may be secured at 
the required spacing by spreaders 
made from wood dowel or bamboo of 
24-40mm diameter. Wire for the ele
ments, the phasing line and matching 
stub" should be 1·6-2mm, hard drawn 
or pre-stretched. Spreaders should be 
given at least two coats of good quality 
varnish. All joints in wires are soldered 
and the crossover point in the phasing 
line arranged so that the wires cannot 
touch. The feed cable and balun con
nections must be covered to make 
them waterproof, self-amalgamating 

TABLE 3.1 
Element Half element Phasing line Matching Balun 

Band spacing length spacing stub length length 

28MHz 1·524 2·590 0·305 2·132 3·432 
21MHz 2·032 3·429 0·305 2·590 4·664 
14MHz 3·175 5·181 0·305 3·657 6·984 
7MHz 6·350 10·210 0·588 7·924 14·043 
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tape is best for this job. A suggested 
method of construction is illustrated in 
Fig. 3.5. 

Tuning the antenna before connect
ing the balun and feed cable can be 
carried out with the aid of a grid-dip 
meter loosely coupled to the shorting 
bar at the bottom of the matching stub. 
The bar is then moved up or down to 
obtain resonance at mid-band. The 
balun and feed cable may then be 
connected and the tapping points YY 
selected for minimum v.s.w.r. The 
shorting bar may require a . slight 
further adjustment to obtain the lowest 
possible V.S.W. r. 

The Lazy H 
This is a very effective beam an

tenna with a gain of about 6dB at 
centre frequency. It is a broadside 
array and arranged so that the ele
ments are one above the other as in 
Fig. 3.6. Each element is a full wave
length (two ').)2 sections per side) and 
each is fed in phase. They behave as 
coli near elements so basically we have 
a four ').)2 element colinear system with 
the currents in each ').)2 element in 
phase with each other, hence the cross
over phasing lines. Current directions 
in the system are indicated by the 
arrows. 

Radiation in the broadside condi
tion of this antenna is indicated by the 
large arrows in Fig. 3.6. The circuit Q 
of the antenna is lower than obtained 
with a twin-element W8JK Flat-top, so 
the Lazy H has a wider frequency 
response and hence a generally more 
even V.S .W.r. across the band. The free
space horizontal radiation pattern is 
shown in Fig. 3.7. 

Insulat:;;..ors"""", _____ --!i 

.,. Connect ion poi nts for 4 :1 batun 
[see fig l1[011 

~~Short i n bar 6mm Aluminium T I tapped ~oth ends to lock wires 

Fig. 3.5: Suggested constructional 
details of the W8JK 2-element Flat

top beam 
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Comp-~ut~m~~g~ ______________________ _ 

AlVISTRAD PCW8256 
It is reckoned that more 
microcomputers are used in 
industry and commerce for 
word-processing than for any 
other single application. 
Surprisingly in many ways, 
many home computers are also 
beginning to be usedfor word 
processing. Amstrad, never slow 
to spot a trend, have capitalised 
on this with the PCW8256, 
which we review this month. 

Whatever is word processing any
way, some of you may be asking. Well, 
consider it as a sophisticated electronic 
typewriter which, instead of reproduc
ing your typing character-by-character 
or line-by-line directly onto the paper, 
stores it in memory and displays it on a 
monitor screen while you correct spell
ing mistakes, re-arrange sentences and 
paragraphs until you are entirely 
happy with it. Only then do you print it 
out on paper. The main attraction for 
the home-computer user is probably 
that even a one-finger typist can pro
duce an immaculate letter with a little 
practice. 

Now, what's so special about this 
new Amstrad machine? Well, there are 
usually two approaches to word-pro
cessing. One is the dedicated word
processor, which is a microcomputer 
designed to do that job, and that job 
only, with clearly labelled keys for such 
things as DELETE, INSERT, CUT, 
PASTE, COPY, etc., but you can't use 
it as a computer. The other is the 
general-purpose micro which can be 
used for W.p. with the appropriate 
software, but has the disadvantage that 
the various editing keys are marked 
with cryptic codes, or at best some sort 
of overlay label is provided. The 
PCW8256, on the other hand, has all 
the usual w.p. function keys, but by 
loading the appropriate software can 
also be used as a general-purpose 
microcomputer. 
. The PCW8256 comprises computer 
(Z80A processor and 256KB of RAM, 
of which about 112K is con figured as 
RAM-disk, giving greatly increased 
speed of memory access), 14in green
screen monitor (90 columns x 32 lines 
display), integral 3in floppy disk drive 
(2 x 180K formatted), keyboard (82 
keys), and dot-matrix printer (20 C.p.s. 
in near-letter-quality or NLQ mode, 90 
C.p.s. in draft mode, with tractor feed 
and automatic single-sheet feed) . The 
cost of this outfit is kept down by the 
use of custom-designed l.s.i. chips for 
printer and keyboard control, and con
centrating all the electronics apart 
from the keyboard controller in the 
monitor unit, run from a single power 
supply. More about that later. 
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Personal Computer Word Processor 

Software supplied includes Loco
Script word processing, featuring pull
down menus and a selection of type 
pitches and faces. An attraction for 
radio and electronics work is the inclu
sion of super-scripts and sub-scripts 
and all the commonly used Greek 
characters. The CP/M+ (CP/M3.0) op
erating system gives access to a host of 
standard software such as spread
sheets, databases, etc. A second disk 
carries Locomotive Software's Mallard 
BASIC and Digital Research Or Logo. 

Optional extras available are an 
RS232 Serial and Centronics Parallel 
interface, which plugs onto an edge 
connector on the back of the monitor, 
and a second floppy disk drive (720KB 
formatted capacity) which fits in place 
of the label plate below drive A on the 
monitor front panel. 

Impressions 
Such was the demand for evaluation 

models that we could borrow a 
PCW8256 for only one week. There 
was something wrong with the 
BASIC/Or Logo disk, so I was unable 
to check those features within the time 
available. Two thick instruction books 
are provided, one for BASIC and the 
other for LocoScript, CP/M and Or 
Logo. The LocoScript instructions lead 
the w.p. tyro gently through a series of 
exercises to demonstrate the various 
editing features available, but they do 
sometimes tend to stop short of telling 
you how to go on to apply that know
ledge to real-life documents. In a 
machine so obviously aimed by its 
price at the newcomer to W.p., the 
instructions should be at the most 
elementary level. As it is, you have to 
discover some things by trial and error. 

After a first session with the exer
cises, I went on to write and edit a real 
article using the more elementary W.p. 
features . All went well and I had just 
decided the article was in a state to be 
saved on disk when there was " splat" 

as one of the c.r.t. safety spark-gaps 
flashed over. The monitor screen went 
momentarily dark and the whole sys
tem reset itself to the switch-on state. 
Where was my article? You've guessed 
it-totally lost! After that, the system 
behaved itself for the rest of the week, 
but this is obviously a disadvantage of 
having a single power supply driving 
the monitor, computer, keyboard and 
printer. The display quality on the 
monitor is better than a TV, but not as 
good as a pukka monitor. I found it 
pleasant to use for some fairly exten
ded operating periods. One odd thing 
about the monitor-the case looks as if 
it's meant to tilt and swivel on its base, 
but in fact it doesn't. The ribbon cable 
connection to the printer was a bit on 
the short side. If you put the printer on 
the left of the monitor you couldn't get 
at the paper-feed knob, and if you put 
it on the right it was pushing against 
the DIN connector for the keyboard. 
About 50mm longer would do the 
trick. The printer quality in either draft 
or NLQ mode was very acceptable. 

A peep at the monitor innards 
showed them to be very clean in design 
and well assembled. Tests for radiated 
r.f.i . produced less happy results. 
There was some general hash over the 
h.f. bands close-in to the computer, but 
quite vicious harmonics of the 4MHz 
m.p.u. clock extended well into the 
v.h.f. bands and could be detected on a 
144MHz hand-held at ranges of up to 
5m. They were clean signals though, 
affecting a very narrow bandwidth. 

Price 
The Amstrad PCW8256 is available 

at around £460 or less, including VAT, 
a very attractive package for the price. 
Our thanks for the loan of the review 
machine go to Amstrad Consumer 
Electronics plc, Brentwood House, 169 
Kings Road, Brentwood, Essex CM14 
4EF, telephone 0277 228888. 

GeofJ Arnold 
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Into Audio Processing? 
If so, the March Issue of Practical Wireless is for you 

L 

***** 
ALSO 

SIMPLE 
AUDIO 

OSCILLATOR 

***** 

BREDHURST ELECTRONICS MAIL ORDER 
... ~ AND RETAIL HIGH ST, HANDCROSS, W. SX. ~-=-MON-FRI9-1 2.30/1.30-5 .00 

(0444) 400786 RH17 6BW SAT 10.00-4.00p.m. 

THE COMMUNICATIONS CENTRE OF THE SOUTH-
1295.00 TM201A 25W M obile 296.00 (-) TRIO SP230 ITS830. 5301 47.70 11.501 

YAESU FT980 1450.00 IC27E 25W Mobile 379.00 (-) TRIO SP430 ITS430lI 39.50 11.501 
ICOM IC751 1299.00 FT270R 25W M obile 315.00 (-) TRIO SP120 ITS130. 1201 30.70 11.501 
ICOM IC745 899.00 TR2500 Handheld 258.00 (-) YAESU SP1021FT1021 59.00 11.501 
TRIO TS430S 720.00 FT209R (FNB3) 239.00 (-) TRIO SP40 Mobile speaker 16.40 10.751 
TRIO TS830S 832.00 IC2E Handheld 199.00 (-) YAESU SP55 Mobile speaker 14.95 10.751 

YAESU m57GX 739.00 IC02E Handheld 269.00 (-) 
TRIO TS530SP 698.00 
TRIO TS130S 633.00 

pair 11.501 
TS780 2M and 70em base 948.00 (-) Self Amalgamating Tape x 25mm 3.95 10.751 
m26R 2m fitted (7Oem T'piece polyprop Dipole centre 1.50 10.301 
optional) base 775.00 (-) Small ceramic Egg Insulators 0.50 10.101 

TRIO TS711E 2M base station 695.00 (-) large ceramic Egg Insulators 0.75 10.101 
ICOM IC-A T500 Auto 459.00 (-) ICOM IC271 E 25W base 729.00 (-) 75 ohm Twin Feeder - light duty per metre 0.16 10.041 

300 ohm Twin Feeder per metre 0.14 10.041 ICOM IC-ATloo Auto 329.00 (-) ICOM IC2900 25W Mobile 479.00 (-) UR67 low loss coax - 50 ohm per metre 0.65 10.201 TRIO AT250 Auto 285.00 (-) TRIO TR9130 25W Mobile 499.00 (-) UA76 50 ohm coax - dia 5mm per metre 0.25 10.051 
YAESU FC757 Auto 255.00 (-) YAESU FT290R Portable 315.00 (-) UA70 70 ohm coax per metre 0.30 10.051 
TRIO AT230 157.00 (2.00) 4mm Polyester Guy Rope, strength 400kg 
YAESU FC700 105.00 (1.50) per metre 0.16 10.041 
WEl2 AC38 85.00 (1 .50) TRIO TW4000A Mobi le 2MnOem 522.00 50 metres 16 swg hardrawn copper 6.90 10.751 
YAESU FRD700 Short Wave Listening 49.85 (1.00) TRIO TM401A 12W Mobile 316.00 

TRIO TR3500 Handheld 270.00 
ICOM IC4E Handheld 259.00 

5IJW linear (2M 3W drive) 125.00 ICOM IC04E Handheld 279.00 R70 TRIO TS-811E Base 795.00 LP144-10-5O sow linear (2M lOW drivel 125.00 
R71 LPMl44·3·100 loOW linear (2M 3W drivel 197.00 
R2000 479.00 YAESU FT2700R Mobile 2M17Oem 499.00 LPM432-1-5O 50W linear (7Oem lW drive) 235.00 
VC10 VHF Converter for R2000 128.00 lPM432-10-50 50W linear (7Oem lOW drivel 196.00 
FRD700 Antenna Tuner 49.85 6A PSU 69.00 
R600 299.00 Key 15.50 12A PSU 115.00 

FRG8800 Gen Cov Rx 475.00 "deluxe" straight key 28.95 24A PSU 169.00 

"deluxe" Brass key 75.00 
Squeeze paddle 15.95 
Practice Oscillator 10.95 2 325.00 Electronic keyer 103.00 2 Way Diecast N plug (SOOMHz) 

189.00 (-) Datong Morse tutor 56.35 2 Way Well 50239 1900MHzl 
159.00 (-) Morsetalker morse tutor 115.00 2 Way Well N plugs (900MHzl 
449.00 (-) Brass Key on slate 35.50 3 Way 50239 sockets 
375.00 (-) Oatong morse keyboard 137.42 3 Way N sockets 

GOODS NORMALL Y DESPATCHED WITHIN 24 HRS. - PRICES CORRECT AT TIME OF GOING TO PRESS - E&OE 
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PRACTICAL WIRELESS 
SPECIALIST REPRINTS 

• 9n ORerating 
Technigues: 
Introducing RTTY _ £1.00 
Introducing Morse_£1.25 
Introducing QRfJ_ £1.50 

• On Circuit 
Technigues: 
Practical Power 
Supplies £1.25 

• On Antennas and 
ProRagation: 
Out of Thin Air_ £1.25 
Wires and Waves_ £3.00 

• On Passing the 
RAE: 
P"assport to Amateur 
Radio _ _ _ ___ £1.50 

• On Fault-Finding~ 
Are the Volt ages 
Correct 1 _ _ _ £1.50 

Available from 
PWrallyand 

exhibition 
or see mail 

, t order details t 'U~ rJ?(41w/~ctto.. 

r-----~RiiER-FOii .. ------l 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
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SWAPSPOT 
Have three pocket radios f.m.la .m. , in perfect condition, still 
boxed. Sanyo RP5040A, Toshiba RP-1150F, Sony ICF-520. 
Would exchange for Sanyo RP 1980, RPM-6900, Toshiba 
R-1200, RP-95 , RP-82K. Write to G. Dickinson, 5 Quarry 
Brow, Barrow-in-Furness, Cumbria. A2] 2 

Have Bronica ECTL camera 75mm lens, 2x converter, 50mm 
lens, spare back Pentaprism, filters , flash. s/h value £600. 
Would exchange for best h.f bands transceiver · offered. 
Dolphin, 3 Buckmore Avenue, Petersfield, Hants GU32 
2EF. A2]9 

Have 400mm tele-Iens preset, Canon or Pen tax mount. 
Would exchange for frequency meter up to 500MHz. Tel: 
061-969 0394 early mornings after 7am. A220 

Have Realistic 50-channel direct entry programmable scan
ner (v.h .f-u .h.f-fm.-a.m.) PR02002. Would exchange for 
general coverage S.w. RX , a.m.ls.s.b. etc., Sony ICF7600DX 
or similar type suitable for a flat dweller. A. Whitehead. Tel: 
Sunderland 43868. A507 

Have 5-digit 500MHz frequency counter, acoustic modem for 
1200175 baud rate with power supply and Jupiter Ace 
microcomputer with leads and manual. Would exchange for 
good general coverage receiver or multimode 144MHz 
transceiver plus cash adjustment. Adrian. Tel: Luton 
459468. A508 

Have electronic items. Would exchange for a video head
wheel with good heads for a Grundig SVR4004 video 
recorder. Write to: 112 Marsden Hall Road (North), Nelson, 
Lancs. A53] 

Have Merlin-Rocket 1437 MkXII plus "trailer" boat cover. 
Would exchange for receiver, i.e. FRG-7700 or IC-70. Tel: 
061-9986674. A538 

Have brass key on wood plinth. Would exchange for 
3·5-28MHz trapped dipole, or w.h .y. Also have four copies of 
Radio & TV Servicing-I 965-69. Would exchange for recent 
copy of World Radio TV Handbook. Have four old copies of 
PW-1943-45 , offers? Mr Aldridge, 5 Prodger, Longfield, 
London NW9 5TD. A543 

Have Polaroid button camera. Would exchange for Tandy 
PR020 4-channel scanner, cash adjustment possible. John 
GJ8RRP. No. 2 Thornley, Bagatelle Road, Jersey Cl. A556 

Have leom IC-02E 144MHz handheld, keypad entry, I.c.d . 
readout , scanning etc. , with soft case. Would exchange for 
Trio R-IOOO receiver or SX-200N scanner. Also have Yaesu 
FP-80A p.S.u . suitable for the FT -480R, 290R etc. W.h.y? lan. 
Tel: 0509 502989 after 6pm (Leics). A558 

Have Olympus OM 10 camera, 200mm Tamron lens, OM2 
winder and Ded flash-all in custom case, mint. Would 
exchange for Yaesu or Trio general coverage receiver. TeI: 
Thursford 436 (Norfolk). A604 

Have new Panasonic communications receiver, RFB600BE. 
Would exchange for AR-2001 in mint condition. W. J. 
Bannister, 3 Eastbourne Walk, Liverpool 6 I LW. A626 

Have Vega 402D DXTV tunable v.h.f.!u.h .f and Antiference 
high gain antenna (never used outdoors). Would exchange for 
Sony portable communications receiver or w.h.y. Chorley. 
Tel: Lymington 45231 A627 

Have JIL SX-400 professional scanner 26-520MHz (no gaps) 
in mint condition with p.S.u., only a few months old. Would 
exchange for Yaesu FT-757GX or Trio TS-430S. Tel: 0524 
791414 (Lancs). A658 
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Got a camera, want a receiver? Got a v.h.f. rig, want some h.t. gear to go with your new G-zero? In fact, hive you 
got anything to trade radio-wise? 

If so, why not advertise it FREE here. Send details, including whit equipment you' .. looking fOf. to "1NiAP 
SPOT", Prom,,,/ Wireless, Westo .. r Hoose, West Quay Road, Poole, OOfset BH15 lJG, fOf inclusion in tho Iiost 
available issues of the magazine. . 
A FEW SIMPLE RULES: Vour ad . should follow tho format of those """,Bring below, it must be typed Of _on in 
block le«ers; it must be not more than 411 words long intiuding nemo ond IddrtsSjt,laphone number. Swap. 
only-i1o items for salo-and one of the items MUST be radio related. Adverts fOf ILLEGAL CB equipment will not 
be accepted. 

The appropriate licence must be held by anyone installing or operating. radio tron.mitter. 

Have TR-3500 brand new, NiCads, charger and soft case. 
Would exchange for FT-790R or w.h.y. Also have Marconi 
signal generator 1·5-200MHz. Would exchange for h.f. beam, 
w.h.y? lan Sallis G4YXN, 118 Stanley Road, Forest Fields, 
Nottingham. Tel: 0625 788239. A680 

Have fine landscape paintings (oil, wooden frame), expert 
opinion value £700+. Would exchange for leom IC-R7IA 
receiver or Amstrad CPC464RGB. Any condition if working 
OK. Jan Szafaryn, 06-400 Ciechanow, Nadfosna 4117, 
Poland. A69] 

Have Yaesu FT-290R multi mode 144MHz rig. In box and in 
good condition. Would exchange for Yaesu FRG-7700 
general coverage receiver, in good condition. Mr R. J. Twose. 
Tel: Oxford 60251 after 6pm. A699 

Have leom IC-290E 144MHz multimode transceiver, 18 
months old, MMLl44/50S linear amplifier 12 months old. 
Would exchange for FT-290R with muTek and MMLl44/30S 
plus difference. Would do a straight swap for FT-290R with 
muTek and MMLl441100LS. Terry G40XD. Tel: Hitchin 
35248. A 708 

Have Spectrum plus computer, Interface one, two microdrive . 
units, joystick, datacorder, over £ 160 original software. 
Would exchange for a high quality scanner, e.g. AR200211, 
etc. Not interested in Tandy scanners. Bob. Tel: Maidstone 
675798. A 713 

Have KW2000 s.s.b.lc.w. transceiver 90W p.e.p. in v.g.C. 
Would exchange for FRG-7 or similar receiver. J . Smith, 
4 Ancrum Court, Stirches, Hawick, Scotland. A 7I 5 

Have Chaser MC3000 Midland lOOM-needs attention. Also 
have Sirtel CBE2005 base mic, Solartron d.v.m., Scientific 
p.S.U. Would exchange for 144MHz equipment, h.f TX/RX, 
w.h.y. G I RLA. Tel: 0608 3558. A 724 

Have Unimat 3 lathe and milling machine base plus attach
ments-value approx £380. Would exchange for modern 
communication RX, e.g. R2000 or FRG-8000. Tel: Ponte
fract 792817. Would consider RTTY or satellite 
equipment. A 725 

Have Icom IC-27 I E as new, very little used and boxed with 
all paper work. Would exchange for Yaesu 755GX in same 
condition. G4YVT. QTHR. TeI: St Helens 20370. A 739 

Have Torglow solid fuel stove with back boiler for hot water 
and radiators plus coal bunker and set of pokers, tongs, etc. 
Would exchange for anything to do with radio, e.g. h.f. 
TX/RX w.h.y. Dave GOCAD. TeI: Oxford 863565. A747 

Have Yaesu FT-290R multimode 144MHz portable with 
NiCads and charger in v.g.c. Would exchange for scanning 
RX AR2001 /SX200N or similar. S. Rook G6IMT, 8 South
view Road, West Thurrock, Essex. Tel: 0708 865899 
(days). A 749 

Have KWI60 top band TX with manual, good condition. 
Also have Sharp portable s.w. RX with digital display. Would 
exchange for AR88 signal strength meter, metal trims, badge, 
valves, any expensive Heathkit equipment. G4VNG. Tel: 
0733 231639. A 755 
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Peter Rouse GUIDKD looks at two modules aimed at 
owners o/the FRG-7 and other similar receivers 
Readers may recall that last year in the 
series on modifying the FRG-7 I men
tioned that it was hardly worth build
ing a digital frequency readout as 
relatively inexpensive units were al
ready available. One such unit, the 
DFC70, is supplied by Timestep Elec
tronics who also make an add-on f.m. 
demodulator for the FRG-7 and other 
receivers. The DFC70 digital frequen
cy counter with its liquid crystal dis
play will also work with the Drake 
SSRll receiver and early versions of 
the SRX-30 (supplied under a variety 
of brand names including Lowe, Cen
tury, Sommerkamp, etc.). 

All these receivers work on the same 
principle of using an interpolation os
cillator running between 2-455 and 
3-455MHz for the kilohertz tuning. 
This oscillator works on an inversion 
principle, i.e. tuning from 2-455 to 
3-455MHz produces a tuning range 
that goes from high to low. Because of 
this inversion, standard d.f.m. mo
dules will not work with these receivers 
no. matter what i.f. offsets can be 
programmed into them. The way 
Timestep have tackled the problem is 
to use a standard d.[m. module fed 
from a separate circuit. 

The circuit consists of a crystal con
trolled oscillator running at 4-55MHz 
which is mixed with the oscillator 
output. That output is then filtered to 
extract the negative-going product 
which will span 1-000 to 2-000. Modifi
cations to the standard d.[m. module 
ensure that the megahertz figure is 
suppressed just leaving the kilohertz/ 
hertz readout. 

• :.::' '~, 
' ............. ~ . , 
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Fitting 
The circuit is supplied as two mo

dules that plug together and can either 
be bought in kit form or ready-built. 
The p.c. b. , plugs and components 
are good quality and assembly 
shouldn't take more than an hour 
or two. Once complete, the instruc
tions say that four connections-oscil
lator output,. screen, + 12 volts and 
ground-need to be made to easily 
identified points on the set's circuit. 

The module is the least expensive on 
offer for the FRG-7 and this has 
obviously been made possible by mak
ing use of a standard production fre
quency display module. However, 
therein lies the penalty because the 
module will not fit in the set and must 
be housed "outboard". Unlike some 
modules that fit in place of the normal 
kilohertz dial, this unit will need to be 
housed in a small case connected via 
cables to the FRG-7. Timestep suggest 
running the cable through the back of 
the set, but I would suggest a neater 
solution would be a socket on the set's 
rear panel. At the low frequency in
volved a good quality DIN socket 
should do. 

100Hz Resolution 
The module on test had an accuracy 

of 100Hz and due to manufacturing 
tolerances in i.[ filters this is more 
than adequate. I was pleased to find 
that it did not exhibit the same annoy
ing and constant hunting on the final 

• 

The DFCTO d .f_c. board 

digit that I get with my own built-in 
1.e.d. read-out nor did it produce as 
much r.f. noise. It should be easy to fit 
the unit in an inexpensive case and the 
built-in module should take no more 
than a few minutes to connect and is 
well within the capabilities' of anyone 
who can use a soldering iron. Current 
consumption of the unit was measured 
at 20mA and so the d.[m. should 
present no problems when the set is 
battery operated. 

FM Demodulator 
The FM7 board is aimed directly at 

owners of the FRG-7 but in fact should 
work with virtually any receiver with a 
455kHz i.[ Built on a small double
sided p.c. b. , all the circuitry is based 
around a ULN3859A i.c. This is the 
pepped-up version of the very popular 
MC3357. It is a dual-conversion i.[ 
strip , demodulator and 
squelch-although in this application 
it operates only at 455kHz. The mod
ule will easily fit behind the mode 
selector switch and is supplied with the 
p.c.b . plugging system for easy 
removal. 

Operating 
Impressions 

It was only natural that I should 
compare this module with the PW 
design that was published in the No
vember 1984 edition. In practice there 
was little difference between the two 
on most signals but on really marginal 
signals, the Timestep module had an 
edge in that background noise was less 
(sensitivity is 0-51lV for 12dB SINAD) 
although in fairness the PW design was 
only intended as a simple low-cost 
circuit. The FM7 unit employs "noise" 
squelch which copes a lot better than 
signal level squelch on bands where 
there is a mixture of modes in use . 

.... The FM7 board 
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However, the PW design extended its 
squelch for use on a.m. as well which 
the FM7 does not. I did have one 
criticism of the squelch on the FM7. It 
is controlled by a pre-set resistor on the 
p.c.b. with a recommendation that the 
FRG-Ts light switch be rewired as a 
mute override. As someone who tunes 
anywhere between the distant quiet
ness of 28MHz f.m. and the powerful 
local CB bedlam I found pre-set 
squelch a handicap. However, there is 
no reason why a squelch potentiometer 
should not be used and readers should 
refer to the August 1984 issue of pw. 
In the introductory article on modifi-

29~ 
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Fig. 3.6: The Lazy H coli near broad
side antenna. See Fig. 3.2(a) for suit

able balun for 500 coaxial feed 

Fig. 3.7: Lazy H horizontal free-space 
pattern-vertical similar to W8JK 
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cations to the FRG-7 a range of op
tions were given for re-arranging some 
front panel facilities so that other 
controls could be included, including a 
fully variable potentiometer for f.m. in 
place of the RECORD socket. 

The PW design relied on the FRG
Ts existing filter for selectivity and to 
some extent the FM7 does as well. The 
module connects after the set's filter 
but still has an onboard filter with 
15kHz bandwidth. Should this wide
band capability be needed (i.e. for use 
with a 144MHz converter) then the 
module can be connected further up 
the i.f chain and the instructions con-

tain details of how to do this-al
though a fair amount of surgery is 
needed on the FRG-7. 

As with the d.f.m. there should be no 
difficulty in fitting this module and it 
comes with step-by-step instructions. 

The DFC70 kit costs £29.50, or 
£34.50 ready built and tested. The 
FM7 kit costs £12.95, or £15.95 for the 
ready built version. Timestep will also 
supply the fm. board for any i.f up to 
50MHz for a small extra charge. I 
would like to thank David Cawley at 
Timestep Electronics Ltd. Wickham
brook, Newmarket, Suffolk, for supply
ing modules for evaluation. 

TABLE 3.2 

Half element 
Band length 

28MHz 5·029 
21MHz 6·706 
14MHz 10·059 
7MHz 20·015 

Construction is similar to that 
shown for the W8JK in Fig. 3.2 (a) 
except of course that the elements are 
one above the other. The balun for the 
50 ohm feed cable is the same as for the 
W8JK. Adjustment for tuning is also 
similar to that described for the W8JK, 
including adjustment for minimum 
v.s.w.r. when the balun and coaxial 
cable are connected. Again it is impor
tant that wire joints are soldered and 
that connections of the balun to the 
line at points YY are watertight. This 
also includes the ends of the cables to 
prevent moisture seeping down into 
the cable itself. As already mentioned 
self-amalgamating tape is most suit
able for this purpose. 

The dimensions in metres for the 
elements, element spacing, stub line 
and phasing line spacing, are shown in 
Table 3.2. Suggested construction, al-

"'--, 
Insulators 

Mast 
Wood dOlo/el or 
bamboo spreader 

// 
1 
1 

I 
'>'2 

I 
j 

Stub/Phasing line 
Element spacing spacing Z 

5·080 0·152 
7·010 0·152 

10·465 0·152 
20·930 0·152 

though similar to that used for the 
W8JK is shown in Fig. 3.8. The height 
above ground of the lowest element 
may be Al2 at the frequency of opera
tion for optimum performance and 
lowest angle of radiation. 

Antennas of this nature have been 
well tried and tested over the years and 
although they are for single frequency 
bands are far more efficient than trap
loaded, so called "all-band" antennas 
and multi-band minibeams. 

In the concluding part of this series 
full constructional details will be given 
for a 5-element ZL Special for 28MHz 
with its dual end-fire driving system 
-also a 3-element vertically polar
ised broadside array for 14MHz 
known as the Bobtail, plus a version of 
this for the 144MHz band using a stub 
match for direct connection of 50 ohm 
coaxial cable. 

IWR/ 

y;"'""" not touch 

X X 

~ 
y y 

'1=::1 

Ground 

Fig. 3.8: Suggested constructional details of the Lazy H colinear broadside 
array 
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Feature 

The Origins 
of Morse 
Tony Smith G4FAI takes a look at the 
life of the 'father" of telegraph 
Samuel F. B. Morse was a painter of 
ability. He studied art in England and 
exhibited at the Royal Academy in 
1813. Returning home in 1815, he took 
up portraiture as a profession, and 
painted many prominent people of his 
day. 

He later studied and painted in 
France and Italy, returning again to 
America in 1832, when he was ap
pointed Professor of Painting and 
Sculpture at the University of the City 
of New York. 

During the voyage home, in 1832, 
on the packet ship Sully. discussions 
about recent electrical experiments in 
Paris aroused his interest. He had 
some knowledge of the subject, having 
attended lectures and assisted with 
laboratory experiments back home, 
and he spent the rest of the journey 
trying to devise a practical electro
magnetic telegraph system capable of 
carrying messages rapidly over great 
distances. 

-- - ---:,I 
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Earliest Code 
His 1832 notes, setting out his first 

ideas, are of great interest, and were 
eventually reflected in his first success
ful system, i.e. 
• a sending apparatus to transmit 

signals by the closing and opening of 
an electric circuit 

• a receiving apparatus operated by 
an electro-magnet to record the sig
nals as dots and spaces on a strip of 
paper moved by clockwork 

• a code translating the dots and 
spaces into numbers and letters 

His first code used figures only, cou
pled with a dictionary of numbered 
words. It was very simple, and his 
notebook spells out a message showing 
various numbers with their word 
equivalents underneath: 

4030 141 
" . .. Wednesday 6th August 

322 32 
C u vie r naturalist died." 
I. 6. 8. 5.4. 3. 

1 ____________ --. 
\ 
\ 

The numbers and dots under "Cuvier" 
suggest that Morse intended to spell 
out unusual words or names letter by 
letter, and this assumption is strength
ened by a reference in his caveat (i.e. 
specification of what he intended to 
patent) of 1837, to the dictionary hav
ing numbered words, "beginning with 
the letters of the alphabet". 

Other matters took his attention 
over the next few years until his ap
pointment to a new academic post in 
1835. He was now given rooms at the 
university, where he renewed his ex
periments with home-made batteries 
and various primitive instruments. 

His first successful receiver (register) 
was made from a canvas stretching 
frame, a hand wound electro-magnet, 
and a hanging lever, with pencil at
tached, to draw on a moving strip of 
paper. A dot could be read from the 

. lower point of a V, and a dash from an 
extended V, shown in Fig. I. 

\_-, Fig. 1 

Lack of funds, coupled with a need 
for practical assistance, led to a part
nership with a colleague, Professor 
Leonard Gale; with Alfred Vail, who 
offered funds, and facilities at his 
family's ironworks to make proper 
instruments when required; and with 
F. O. J. Smith, a Congressman with 
business and legal experience. Working 
together the three main partners con
tributed to the subsequent develop
ment of the Morse telegraph and code, 
although it was finally patented in 
Morse's name alone. 

First Alphabetic Code 
All of the early experiments and 

demonstrations had used Morse's 
number code. On 24 January 1838, 
however, he demonstrated a new code, 
comprising letters instead of numbers, 

Practical Wireless. February 1986 

www.americanradiohistory.com



achieving a transmission speed of 10 
w.p.m., double that attained 
previously. 

The transmitter (correspondent) had 
a printer's port-rule with cast type 
inserted in it as required, each type 
letter having saw-teeth to activate the 
circuit as it passed through the 
machine. This continued in use, until 
about 1840, when it was replaced by a 
simple hand key, the forerunner of 
today's Morse keys, which was later 
claimed by Vail to be his invention. 

In 1843, with funds running out, 
Morse petitioned Congress for finan
cial assistance, and was allocated 
$30000 to evaluate the merits of his 
system. He planned an underground 
line, believing that Wheatstone 's 
needle telegraph in England had suc
cessfully used buried conductors. After 
14km had been laid, it was found that 
the pipe-encased wire had faulty insu
lation caused by heat in the manufac
turing process. It was then discovered 
that the English underground wires 
had also been a failure, and had been 
replaced by overhead wires on poles. 

By I May 1844, the wires, now 
overhead, had reached Annapolis 
Junction, 35km from Washington, in 
time to pick up news from the rail
way of the proceedings of the Whig 
National Convention at Baltimore, 
and its nominations for president and 
vice-president. 

Sending Errors 
On the day before the convention 

Morse wrote to Vail from Washington, 
"Get everything ready in the morn
ing .. . When you learn the name ofthe 
candidate see if you cannot give it to 
me . .. before the (rail) cars leave 
you . . . " Next day he wrote, "Things 
went well today. Your last writing was 
good. You cid not correct your error of 
running your letters together until 
some time. Better be deliberate. . . I 
may have some of the Cabinet 
tomorrow ... " 

Mone's first sender. (From an illus
tration in Les Merveilles de la 

Science, about 1866) 
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TnF. 

ORIGINAL 
AND 

GENUINE 

J. H. B ••• m'. 
PATEHT. 

Fu. 15, 1875. 

Reading from Morse'. first self-re
cording register. (From Samuel F. B. 
Morse, his Letters and Journals. By 

E. L. Morse, 1914) 

Finally, the line from Washington to 
Baltimore was completed, and, on 24 
May 1844, the first official demonstra
tion took place before invited obser
vers. Annie Ellsworth, daughter of a 
friend, chose the first words to be 
transmitted, and the phrase, "What 
hath God wrought!", took its place in 
history. 

Now the Democratic convention 
was gathering in Baltimore, and Morse 
had a wonderful opportunity to dem
onstrate the potential of his invention. 
Senator Silas Wright was nominated as 
candidate for vice-president. He was 
not at the convention, but in Washing
ton. Vail telegraphed details to Morse 
who passed them to the Senator. 
Wright declined the nomination and 
Morse sent his reply to an incredulous 
convention only minutes later. They 
telegraphed again, received the same 
reply, and then sent a delegation by 
train to make sure they had received 
the message correctly. 

"WhatHath 
God Wrought" 

, I 

SAMUEL F.B. MORSE DAY 
POUGHKEEPSIE AMATEUR 

RADIO CLUB 
SPECIAL EVENTS STATION 

K2KN 

Annual Morse Day QSL card 

American Morse 
About this time Morse, probably 

with Vail's assistance, devised a new 
code alphabet, which became known as 
American Morse. The exact date is not 
known, although Morse's remarks to 
Vail about his sending on the new line 
suggest an unfamiliarity with the code 
which would not have existed had they 
still been using the 1837 version. 

An undated note by Morse lists the 
different quantities of type found in a 
printing-office to determine which 
were the most frequently used letters of 
the alphabet. He gave every letter a 
separate symbol, unlike the previous 
code, which had the same symbol for 
phonetically similar letters. He weight
ed each symbol, to determine its 
length, counting a dot as 1, a space 
between groups of dots as 1, a dash as 2 
and a long dash as 4. 

The shortest symbols were allocated 
to the most commonly used letters, and 
longer ones to the less frequently used. 
In this early draft, no letter exceeded a 
count of 5, and, with one explicable 
exception, this became the code used 
throughout North America well into 
the twentieth century. The exception 
was the letter J. His notes show it as .... 
which counts as 5, fitting in with the 
pattern of symbols used for other let
ters. The symbol finally chosen, how
ever, was _._. , counting as 6 and con
trasting strangely with the logical 
process used to select the rest of the 
alphabet. 

Sounders 
Morse's original " self-recording" in

strument was soon replaced with im
proved versions, involving perforation 
of the moving tape, or the use of an 
inked wheel. About 1856 the recorder 
was replaced by the "sounder", when it 
was realised that telegraphists had de
veloped an ability to read the messages · 
coming off the instruments by listening 
to the clicks of the pen-lever. 

Sounders were simple electro-mag
netic devices which pulled a metal bar 
in one direction, striking a limiting 
screw, when the sending key was de
pressed, and another screw, in the 
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First form of key. (From Morse's 
notebook. Letters and Journals) 

opposite direction, when the key was 
released. This re-created the sound of 
the clicks of the sending key, and the 
technique was to listen to the length of 
the spaces between the clicks. 

Average operators achieved 20-25 
w.p.m., exceptional ones, 30-35 
w.p.m. and champions, up to 46 
w.p.m. By the late 1850's the automa
tic sender was invented, necessitating 
the re-introduction of ink recorders 
and perforators, and speeds of up to 70 
w.p.m. were then attained. 

International Morse 
When the Morse code was first used 

in Europe, it was not entirely satisfac
tory, not having symbols for the ac
cented letters used in many European 
languages. An international conference 
in Berlin, in 1851, revised the code 
once again, taking symbols from Amer
ican Morse and three other systems, to 
form Continental, or International 
Morse-the code which remains in use 
today. 

As the years went on, the Morse 
telegraph became big business around 
the world, creating ever expanding 
work for those who manufactured or 
laid the lines, overland or undersea; 
those who made the equipment; and 
those who operated it-the 
telegraphists. 

These were a new breed of men and 
women having, for the first time, the 
world at their fingertips. In 1887, the 
Journal of the Telegraph reported on 
the seventh annual re-union of the Old 
Time Telegraphers' Association. Many 
members looked back to the pioneer
ing days of over 40 years earlier, and 
there was much discussion as to who 
had been the first "sound" reader. 

A correspondent recalled that, in 
1846-7, more and more operators were 

Locust Grove 
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"picking up sound reading, but except 
for conversation, this was positively 
prohibited on all lines. Some of us did 
more than talk by sound. We drummed 
musical rhythm on the key, and set 
others to guessing what tunes they 
were". 

All Lines Cleared 
As Morse approached his 80th birth

day, the telegraphists determined to 
honour him in a very special way. On 
10 June 1871 , two thousand of them 
converged on Central Park, New York, 
for the unveiling of his statue, paid for 
by contributions from telegraph offices 
throughout the US and Canada. Morse 
did not attend the ceremony, but that 
evening was present on the stage of the 
Academy of Music, in front of a 
packed audience, when, after speeches 
paying tribute to his achievements, the 
telegraph lines to all offices in North 
America, and many overseas, were 
cleared. 

Using an original instrument from 
the Washington-Baltimore line, a 
young lady operator sent what was, in 
effect, Morse's farewell message to the 
telegraph fraternity. He was escorted 
to the table to key his name at the end 
of the message, becoming overcome 
with emotion as wild applause rose 
from the auditorium. Congratulatory 
messages from home and abroad 
flooded in, and he concluded the even
ing with a speech recalling his early 
struggles, and paying tribute, by name, 
to all those who had helped him bring 
his dream to reality. 

He had not long to live. He spent the 
summer months on his estate at Locust 
Grove, Poughkeepsie, and had a tele
graph line wired into his office there 
from the main route close by. In the 
winter he lived in New York, and there 
he died on 2 April 1872. 

Father of the 
Telegraph 

Although his fame as "father of the 
telegraph" was eclipsed by later deve
lopments in communications, the 
Morse code remains as his memorial, 
still alive and fulfilling its original 
purpose. It is also doing something 

'M_. ,_ 

~.'.: .. -.-.-- -

Top-Morse's saw-tooth type and 
first alphabetical code, 1837. Bot
tom-Changes made in compiling 
American Morse. (From Morse's 
notebook. Letters and Journals, as 

above) 

which Morse could not have foreseen. 
It is enabling radio amateurs around 
the world to communicate with each 
other, whilst knowing little of each 
other's language, giving such pleasure 
and satisfaction that it will surely 
continue in use as long as amateur 
radio exists. 

Once a year the Morse code can still 
be heard at Locust Grove. In honour of 
his memory, the Poughkeepsie Ama
teur Radio Club's special event station, 
K2KN, celebrates "Morse Day", when 
its signals are heard around the world. 
What better tribute can amateur radio 
give to a man to whom it owes so 
much? PW 

A 
B 
C 
o 
E 
F 
G 
H 

I 
J 
K 
L 
M 
N 
o 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
Y 
Z 

1837 American Incernational 
code Morse (1844) Morse (1851) 

Changes in Morse over the years 
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01-4229585 FOR FAST DELIVERY 

FTl HF Transceiver 
FT980 HF Transceiver 
SP9IIO Speaker. 
ffi7.Mobile HF Transceiver 
FP700PSU 

~~~iF~e&;~~d'f~'; FT77 
FT757GX HFTiansceiver 
FC757 Auto A.T.U . . ...... ... 
FP757HD HeaV"( DutyPSU 
FP757GX Switched Mode PSU 
FT290 2m MIModti,)?prtfTriini\Ceiver 
FT290 With Mutek 'lront end fined 
MMB 11 Mobile Bracket .. 
NCll Charger .:." " 
CSC l Carrying Case ... 
YHA 15 2m Helical . 
YHA44D 70cm 'h wave 
YM49 Speaker Mike 
FT230 2m 25w FM 
FT73070cm lOw. FM 
MMB15 Mobi le Bracket . 
FT203R NEW 2m HlHeldlCJW FNB3 
FT209R NEW 2m HlHeldlCJW FNB3 
FT208 2m HlHeld 
MMB 1 0 Mobile Bracket 
NC9C Charger 
NC8 Base/station Charger 
PA3 Car AdaptorlCharger 
FNB2 Spare Banery Pack 
YM 24A Speaker M ike 
FT726R 2m Base Station 
4301726 70cm Module for above 
MH 1 B8 Hand 600 8pin mic 
MD1B8Desk 6008pin mic 
MF1A3B Boom mobile mic 
YH77 Lightweight phones 
YH55 Padded phones ..... .. .... . ... 
YHl lJweight Mobile Hlset·Boom mic 
SB 1 PTT Switch Box 20&'708 
SB2 PTT Switch Box 2901790 .. 
OTR24D World Time Clock 
FF501DX Low Pass Filter 

P.D .A. 
P.D .A. 
75.00 

459.00 
170.00 
111 .00 

28.35 
769.00 
279.00 
189.00 

... . . . 179.00 
STAR BUY 299.00 
ST AA BUY 329.00 

31 .45 
11 .50 
5.00 
7.65 
9.95 

20.30 
269.00 
239.00 

" 14.55 
175.00 
219.00 
189.00 

' .80 
9.80 

64·09 
" .00 
24.90 

#S:~ , 
270.00 

17.65 
74.75 
19.95 
14.95 
14.95 
15.70 
17.25 
17.25 
34.50 

YPl 50 WanmeterlDummy Load 150W 
FRG8BOO 

31 .45 
97.75 

459.00 
FRVSBOO 
FT703 
FT709 
FT270R 
FT2700R 
FRG9600 

AR 2002 
Receiver 
25-550 MHz 
800 MHz-
1.3 GHz 
£359 iRe VAT 
add O .SO carriage 

ANTENNA COUPLERS 

79.00 
215.00 
239.00 
299.00 
479'.00 
429.00 

THP HC200 1 .B·30MHz 20w pep 82 :95 
THP HC400L 1 .B·30MHz 350w pep 149:00 
THP HC2000 1 .S·30MHz2 .5kw pep T.B.A. 

AMTE CH 300B 1B·30MHz 300w pep • SJe~ • 54 :00 

ICDM IC AT500 AUTOMATIC 399 :00 
ICOM IC ATl OOO AUTOMATIC Phone 
YAESU FC 757 AUTOMATIC 245 :00 
YAE SU FC 102 WARC 2Kw Phone 
WELlAC3S 1.B300MHz 73 :95 
VAT mclurlcd. Amtech 300B 1.50 others £6 Sect/rlcor. 
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leom 
IC751 HF TransceIver 
IC745 HF Transceiver 
PS15PS. Unlt 
PS30 SYSTe m s p .S.u . 25A 
SM6 Base microphone for 751n4S 
IC290D 2m 25w MIMode 
IC290E lOw M/Mocte Mobile 
IC27 1E 2m 25w M/M ode BaseStn. 
le27 1 H 1 DOW version o f above 
IC25H 2m45w FM 
IC27E 25W FM mobIle 
IC45E 70c IOw FM 
IC47E 25w 70cm FM mobi le 
ICBUl B/U Supply for 25/45/290 
ICR70 General Coverave Receiver 
ICR71 General Coverage Receiver 
IC02E 201 H/Held 
IC2E 2m H/Helcl 
ML 1 2m lOw Linear 
IC4E 70cm H/Held 
IC04E 70cm handheld 
BC30 Base Charger 
HM9 Speaker mic 
IC3 Carry Case 
ICBP3 Stct Banery Pack 
BP5 High Power Banery Pack 

·CP1 Car Charging Lead 
DC 1 1 2v Adaptor 
IcOrn 735 New HF Tra nsceiver . 

~.erial Rotators 
9502B 3. c9rc Light Duty 
AR405core M edillnl Duty 
KR400 MedlHDuty 
KRSOO 6 core Elevation 
KR400RC6core ty\cctlum Duty 
CD45 8'core Heavv Duty 
KR600RC 8 core Heavy Duty 
HAM1V8core Heavier Duty 
T2X 8 core Very.Reavy Duty 
Hrrschman 250 .. ...... * STAR BUY. 

EMOrO" - all models POA 

SWR/POWER METERS 
WELl SP200 1 Kw 
WELl SP300 1 Kw 
WE Ll SP400 l50w ... ,Ii1 
WELZ SP15M 20Ow 
WELl SP250 2Kw 
TOYO TM 1 X 3.5 1 50MHz 120w 
TOYO 1430 l45143.0MHz thru line 

w an meter 120w 
TOYO T435 145/435MHz thru line 

1239.00 
898.00 
135.00 
259.00 

36.50 
469.00 
399.00 
699.00 
889.00 
359.00 
359.00 
345.00 
449.00 

24.50 
599.00 
699.00 
259.00 
199.00 
69.00 

259.00 
269.00 
56.35 
18.55 
5.50 

27.50 
52.80 

5.50 
13.75 

799.00 

69.50 
115.00 
109.95 
139.95 
132.50 
189.95 
189.50 
299.00 
365.00 
49.50 

89 :00 
129:00 
89 :00 
49 :00 
65 :00 
18 :80 

. 44 :65 

49 :35 wall meter. 200w . v;; .• . 
VA T Included. Add t 2 per Item carfl'!ge. 

VHF LINEAR AMPLIFIERS 
TH P HL30V 0.5·3w in 30w out 
THP HLB2V lOw In 85w out 
THPH L1lOV 10win 11 0wout 
THPH L160V 10win 160wout 
THPHL160V25w in 160w out 
MML 14413.0LS 
MML 144150S 
MML 14411 00S 
MML 1441100HS 
MML 1441100LS 
MML 144/2005 

UHF LINEAR AMPLIFIERS 
MML43.2/30L 
MML432150 
MML4321 100 
THP HL20U 1 ·3w in 20w out 
THPHL45U 10win45wout 
THP HL90U lOw in 90w out 
ALlNCO ELH250C 

B.N.OS. complete range also in stock. 
VA T included. Add £2 per item carnage. 

145:00 
145:00 
299 :00 

82 :00 
152 :77 
268 :59 
114:95 

* NEW * 
YAESU FRG 9600 

ALL MD DE VHF/ UHF SCANNER 

* £429.00 * 

60·905MHz. Wide and Narrow AM/FM w ith 5. 10. 12'/,. 25 and lOO steps on FM I 1KHIl 00Hz AM and 1KHz! 
100Hz SSB and much. much more including optional 
interface unit for computers and Video IF uni t fo r TV 
recept ion . Cal l o r Write. 
Call or write now for Prices and Literature 

HElL ACCESSORIES 
HElL HC3 MIcrophone Elem ent 
HElL HC5 MIcrophone Elernent IIcom SM5I6) 
HElL HM 5 Desk Microphone (300Hz·3KHz) 
fwd 
HElL MM5Hand Held Mic w ith HC3Capsule 
HElL SS2 SPEAKER ... see page 10 
HE lL E0300 Mic Equaliser 
HElL BM 10 SOl HEADSET/BOOM MIC 

Carnage and VAT included. 

TELEGRAPH ACCESSORIES 
Hi Mound Keys 

HK 70S Hand Key WIth base 
HK 707 Hand Key With base and dust cover 
HK 706 Hand Key with base and dust cover 
HK 702 Key w ith marble base and dust Cover 
MK 704 Dual lever paddle. no base 
MK 705 Dual lever paddle marble hase 
COK -2 Pract ice osci llato r 
KENPRO Iambic Electronic Keyer KP 100 
KENPRO Iambic Memory Keyer 

Bencher 
BY1 Squeeze Key. Blac k base 
BY2 Squeeze Key, Ch rome base 

Auto CWIRTTY 
Ton09100E 
T ono 9000E Reader/Sender 

,.T ono 550 Reacter 
y lono5000E 

VA T mcluded. Add £ 1 carriage per Item. 

VHF CONVERt:Ef\;:~:'J'c~@, Star Buy 
The followi ng freq uencu~~ from arw HF Receiver. 
FRV nOOA 11B· 150MHl ,. , .' h 

~ ~!~: ~~g~~~. 150; 5O.5!lM~_ 
D 11S· 130. 140·150. 7<i,80MJj{ " 
E 140· 150. 150· 160. l1 tru30MH, '·". 
F 150· 1 SO. 1 BO· 1 70. 1 1 S· l30MHz ' 11, 

All Model s £49.00 inejV-'\T.'(a(!d <;tarr 

Goods normally despatched by ~. . 
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PW RADIO PROGRAMS 
CASSETTES 

Each cassette costs £3.75 
(including p &: p and VAT) 

FOR THE SINCLAIR SPECTRUM (16/48K) 
Cassette 3 
QRA Locator/ Contest Score Calculator 
Distance 8< Bearing Calculator 
Spurious Mixing Product Calculator 
Callsearch File 
Radio Logbook 
Orbits Calculator (RS3-RS8 and OSCAR 8) 
TV Colour Test-pattern Generator 

Cassette 5 
Antenna &: Feeder Calculator 
Radio Range Calculator 
Single-layer Coil &: Resonance Calculator 
QSL Card Printer 
Meter Shunt &: Multiplier Calculator 
Reactance/ Impedance Calculator 

FOR THE BBC Model B 

Cassette 6 
Transmission Lines Calculator 
Tuned Output Stage Design 

Cassette 7 
Universal Locator/ Contest Score Calculator 
Bearing &: Distance Calculator 
ATV Test Card Generator 
Logbook 
Satellite Tracking 

FOR THE SINCLAIR ZX81 
Cassette 1 
Morse Tutor" 
QRA Locator/ Contest Score Calculator" 
Distance &: Bearing Calculator" 
Spurious Mixing Product Calculator" 
Morse Tutor 
Callsearch File 
Radio Logbook 
Orbits Calculator (RS3-RS8 and OSCAR 8) 

Cassette 2 
Structured M orse Learning Course 

Cassette 4 
Antenna &: Feeder Calculator 
Radio Range Calculator 
Single-layer Coil &: Resonance Calculator 
QSL Card Printer 
Meter Shunt &: Multiplier Calculator 
Reactance/ Impedance Calculator 

"These programs will run in lK. Remainder require l6K 01 RAM 

FOR THE DRAGON 32 
Cassette 6 
Transmission Lines Calculator 
Tuned Output Stage Design 

Send your order, asking for PW Radio 
Program No. (followed by the cassette 
number as quoted above) to: 
Practical Wireless Cassette Tape Otter 
Department PWCl 
ROCHESTERX 
Kent ME99 lAA 

Please make cheques payable to IPC Magazines Ltd 

"No"" ""hy didn't I 
think of that?" 

Wherever you are, a p ostal 
subscription could solve your 
problem o f ensu ring regular deliv ery 
of PRACTICAL WIRELESS Complete 
the o rder fo rm below and post to 
PRACTICAL WIRE LESS, Subscription 
Dept, Oakfield House , 35 Perrymount 
Road, Haywards Heath, West Sussex 
RHI 6 3DH. 
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~y I 
sus I 

s('~ 
IfJ"/, 

10 
11;// ' 

' . /)Jf"~-"'.A 
Annual subscription rates: 
UK £13 Overseas £15 

r-----------------------, 
PRACTICAL WIRELESS SUBSCRIPTION ORDER FORM 
!\nnu;1i subsc! IptHHl rates 
LJKf.. 1J OVf' l seasL15 

fo Pr<lctlCcll V'J lrplpss Sul1scn p i 1011 Dpp! Oi:lkheld H o u se. 
3~ Pprrymm Jnl Rn<ln H,lv\varejo.; Hf'd l ll Wpc, t Sussex RH1 63DH 

Name - - - ---~ 

Address _ 

---, I PflClosf' payment o f L___ (ct"l ("q ue / PO payable to Prac tical 
Wl re l (~ss) 

D Ctlarqe my c redit card accou nt tl10 amount o f [, ____ _ 

Card m.l 

[ [ I I :c [T r-T=r _ 1_ 1---'--'---'-----' 
N ame of card ____ VCl lld from _ _ 10 __ 

Slqnature ____ _ 

-------------------~j 
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Feature 

Radio Data Systems 
Progress 
An exciting new generation of radio receivers is promised as a 
result of work carried out by members of the European 
Broadcasting Union (EBU). The Radio Data System (RDS) 
standard for Europe, based on research pioneered in Sweden, 
will allow receivers to incorporate all sorts of features that will 
make listening easier and will provide a wide range of new 
radio-based services. lames Archer reports on the latest 
developments. 

The digital data pulses used by RDS 
are carried along with the usual 
v.h.f.lf.m. sound transmissions. A low
level 57kHz subcarrier is amplitude 
modulated by the bi-phase coded data 
signals, but the subcarrier is sup
pressed before transmission so that the 
data is transmitted as a 2-phase p.s.k. 
signal. The data should not interfere in 
any way with the normal sound trans
missions, and although there were 
some reports of the RDS signals upset
ting the German ARI road-traffic in
formation service that is also transmit
ted on v.h.f. , this turned out to be 
because of performance limitations 
with some Japanese radios, and the 
cause of the problem has now been 
sorted out. 

Automatic 
Tuning 

The RDS system provides automatic 
tuning to the station of your choice, 

Sound 
signals 

Multiplexed 
stereo 

and gives the receiver the ability to try 
various alternative frequencies carry
ing the desired programme, so as al
ways to give optimum reception. Some 
receivers may be fitted with twin 
"front-ends", so that one can be feed
ing the received signal to the loud
speakers whilst the other is searching 
for the same programme on other 
frequencies, automatic switchover tak
ing place inaudibly whenever a better 
channel is found . The receiver can be 
asked to search through all music 
channels or all sound channels, and it 
can automatically alert the driver to 
relevant traffic announcements, even 
if these are being broadcast on a differ
ent frequency from the one on which 
he is listening. The RDS signals could 
even be used to briefly switch a car 
radio from its cassette-playing mode 
whenever a traffic announcement is 
made. 

A small calculator-type display will 
be fitted to RDS receivers, and this will 

'f 

give information about the station to 
which the receiver is tuned and about 
the programme, rather like a sort of 
miniature teletext display. Time and 
date information forms part of the 
data, and this will help listeners to 
preselect specific programmes for re
cording. Messages up to 64 characters 
long can be displayed , so that it would 
be possible to carry notes about the 
programme. such as the title of the 
music or the record number. 

Steam Radio 
Revival 

Flexibility has been built in to the 
RDS system. so that further genera
tions of receivers will have even more 
sophisticated facilities. The IBA has 
recently completed some tests of the 
system using the LBC v.h.f. transmit
ter at Croydon, and the BBC has 
indicated that it is looking for partners 
in the receiver manufacturing industry 
to build RDS receivers. Several Euro
pean manufacturers have already ex
pressed considerable interest in the 
system, so let 's hope that it will not be 
too long before these receivers appear 
in our shops. The introduction of RDS 
could be just the fillip that radio needs 
to bring it out of the high-tech shadow 
cast by all the recent developments in 
the TV and video fields. PW 

Recovering the RDS 
signals in the receiver 

Left Multiplexed 
stereo sound Stereo 

Radio 
data 

~48 

1187 5 
bits/sec. 

Encoder 1---------' 
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IWRM451I 

Adding the 
radio data 
signalstothe f.m. 
sound programme 

rf.li .f.I 
demodulator 

IWRM4521 

decoder/ 
de-emphasi s 

57kHz 
synchronous 
demodulator 

~ Data 
decoder 

Right 

Audio 
stages 

Data 
display 
screen 

Receiver 
auto 
control 
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Feature 
Activating a rare 
location calls for 
detailed planning. 
Lionel Parker 
G5LP provides the 
details 

Lundy 

The team (I to r) Pat G4ZCY, John G4ZPL, Dave G4RST, Uonel G5I,.P, Roy 
G1AUY, Roy G4TTX and MalcolmG4XBN 

Expedition Report 
[ suppose as we sat on the coaster Polar 
Bear, watching the island di sappear 
into the shroud of mi st , all of the seven 
member team from the Nene Valley 
Radio Club felt a quiet sati sfaction at 
hav ing spent an enjoyable week of 
amateur radio in ideal surroundings. 

It seemed so long ago that over a pint 
at our weekly club gathering, John 
G4ZPL, suggested Lundy. From then 
on, for nearl y 18 months, planning, 
logistics and tacti cs were di scussed and 
di scussed again , until we were sure we 
had it right. We knew that once on the 
island we would have no second 
chance. 

Lundy, to most people, must be one 
of those strange names only heard 
occasionally when tuned into "The 
World at One" on Radio 3, or perhaps 
the cricket, and inadvertently you 
caught the weather forecast for ship
ping. A[ong with Dogger, Tiree and 
other unpronounceable areas, it was 
somewhere to catch fish, avoid storms 
and hoist south cones. But Lundy is 
definitely not a place to be avoided. Its 
inhabitation can be traced to prehist
oric settlements where flint scrapers, 
etc. have been found and through the 
middle ages, when the De Marisco 
family held influence. It was a Royalist 
stronghold in the civil war, the home of 
convicts in the 18th century (for whom 
we can thank for some of the major 
buildings and stone walls). Sir Vere 
Hurst purchased the island in the early 
1800's for £ 1 00, and his son lost it with 
the roll of a dice in a casino. A 
succession of owners failed to make the 
island a viable concern and it was in 
1970, when the Heaven family could 
no longer continue with the manage
ment, that it was again offered for sale. 
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Seve ra l int e res ted pa rt ies ma de 
enquiri es , including the Scientologists 
seeki ng a rest home fo r their members, 
and severa l Americans, attracted by 
the island 's ill-found reputation as a 
tax-free have n. However, in the inter
est of the nati on, the then Liberal MP 
fo r North Devon , Jeremy Thorpe, and 
the National T rust made effort s to 
raise the ask i ng pri ce of £ I 00 000. You 
can imagine the surpri se when the 
Bar ba di a n-based b usi n es s m an 
" Union Jack" Haywa rd appea red "out 
of the blue" with a cheque for 
£ 150 000. The Landmark Trust agreed 
to manage the island 's affai rs, and thi s 
securit y has been maintained ever 
SInce. 

Transportation 
Two regular methods of transport to 

Lundy are available. The 250 tonne, 
red-painted ex Greenland Navy Ice
breaker renamed the Polar Bear leaves 
Bideford on Tuesdays, Thursdays and 
Saturdays. With a sailing time of 
around three hours it is a relaxing way 
of travelling the 45km across the Bris
to[ Channel. Alternatively, you can fly 
to Lundy by helicopter from Hartland 
Point, but whilst the cost of both 
methods of transport is the same, the 
6! minutes by air is no doubt more 
appealing to the majority of visitors. 
The helicopter on duty during our stay 
was the one recently used in the popu
lar Westward Television series Trea
sure Hunt where the bonny Anneka 
Rice kept us all glued to the TV screen. 
The logistics of taking six transceivers, 
together with attendant power sup
plies, antennas, portable masts, etc. 
had forced our hand. Since the weight 
restriction of 11·5kg per person by air 

could not be met, we would be taking 
the sea route. 

The choice of equipment had , I 
suppose, gi ven us the greatest cause for 
concern . It soon became evident that 
nearl y all the ten members had h.r. , 
v. h.f. and u.h.r. gear, but it wasn 't a ll 
suitable for transporting to Lundy. It 
was decided to use solid-state equip
ment, 'and where we couldn 't provide 
thi s ourse lves, an approach was made 
to loca l dealers who. in return for what 
publicity we could offer, would make 
loan equipment avail able. The final 
manifest looked impress ive, and with 
hindsight , fitt ed the bill admirabl y. HF 
transceivers: Icom 720A from Thanet 
Electronics , Kenwood TS-430S fro m 
Ray G4TTX. 144MHz: Yaesu FT-22 l 
fro~ John G4ZPL Trio TR-9l30 
from Ray GIA UY. 430MHz: leom 
45 1 E from Photo Acoustics. Both 
200W 144MHz and SOW 430MHz 
linear amplifiers were kindly loaned by 
Microwave Modules- add to thi s a 
heft y 35 amp power supply from Gary 
G I DKT and a 'GM3 HAT Multiband 
dipole for h.r. The li st was completed 
by a brace of FT -290s that proved 
in valuable for port able and general on
island commun icati on work. 

So at last we were a ll loaded aboard 
the Polar Bear, the 450km car journey 
from Northamptonshire having been 
uneventful , and we chugged happily 
along the Torridge Estuary bound for 
Lundy. The sun shone, we all settled 
down to the crossing, but, where was 
Lundy? Still shrouded in mist , it would 
be almost three hours before we first 
sighted our goal. And then , there it 
was, towering some 13 7m from the sea, 
sheer cliffs on all sides with only the 
smallest of beaches suitable for any 
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landing. Atop the cliffs, standing very 
proud and visible from the very first 
sighting, was the "Old Lighthouse" 
-our expedition QTH. At 168m a.s.!. , 
the original light was so often shrouded 
in cloud and mist it could not fulfil its 
obligations and was replaced by two 
smaller lighthouses at either end of the 
island, soon after its construction in 
1816. We came into the landing bay, 
dropped anchor about 300m off shore 
and waited. 

Blue smoke and the familiar diesel 
engine noise drew our attention to a 
small landing craft type boat which 
rapidly drew alongside. The passengers 
were shepherded to jump from one 
boat to another for the beach landing. 
To our horror, the central part of the 
landing craft was awash! Surely our 
gear wasn't going in there? The landing 
craft cast off and headed for the shore. 
It was the only time we had been 
separated from our precious cargo and 
for the next half hour the concern must 
have shown on all our faces . 

The engine on the small boat roared 
as it pushed its nose onto the rocky 
beach , down went the flap on the front. 
Shades of GunK Ho and the beaches of 
Normandy; had the radio amateurs 
from Nene Valley Radio Club taken 
Lundy without a shot being fired ? A 
tractor engine burst into life and re
versed a farm trailer into the yawning 
craft, we were again ushered onto the 
trailer and then driven across the stony 
beach to dry land. This process was 
repeated and, thankfully, the costly 
equipment had been transferred to the 
trailer with great care and attention by 
the crew. 

Lundy at last 
On a warm May afternoon we were 

all grateful that one of the only three 
vehicles on the island had met us and 
that the gear was being taken up the 
steep cliff path in advance of our weary 
steps. Within half an hour or so we had 
climbed the 137m rise and had our 
first close sighting of the QTH , a 
magnificelit structure. over 150 years 
old but built of sturdy Lundy granite, 
well-preserved and maintained by the 
Landmark Trust. It was our home for 
the week- ideal sleeping and operating 
rooms, ample cooking facilities and a 
28m mast thrown in for good measure. 

It was time for a swift cup of tea and 
then on with the antenna erection. For 
430MHz it was decided that a single 
88-element Multibeam would suffice. 
On 144MHz, two 9-element phased 
portable Tonna beams were erected 
and for h.f., half-wave dipoles for 1,8, 
3,5 and 14MHz with the dual-band 
version of the GM3HAT "Dipole of 
Delight" operating on both 3·5 and 
7MHz. All dipoles were in inverted-V 
configuration, with the centre as high 
as possible from the guard rail on top 
of the lighthouse. 

The action was fast and furious. We 
divided up into operating teams, so 
that four bands could be operated 
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simultaneously, for we had to utilise 
available a.c. power to the maximum. 
Diesel-generated power on the island 
was available from 7 a.m. to midday, 
and from 5 p.m . until midnight. If the 
wind was strong enough, the huge 
windmill generator would supply pow
er continuously, but alas the weather 
was so kind to us, we could not benefit 
from its technology. We had brought 
two d.c. car battery supplies with us 
and these provided QRP operating 
during the periods without the island 
supply. 

The first CQ call was made-an 
immediate pile up on all four frequen
cies-where had they all come from? 
Had the whole world been waiting for 
us? GB4LI was operational and didn't 
we know it! On that first evening over 
200 QSOs in three hours, and by the 
end of the week we would have nearly 
2 000 QSOs in the logs. It would have 
been more, but the inevitable break
downs occurred. The TS-430S had 
been damaged in transit and promptly 
burst into smoke, the pre-amp on the 
430MHz linear developed a fault , but 
by and large, thanks to swift work from 
our on-site engineer G4RST, we kept 
going. 

Thirsts and Firsts 
The breaks in a.c. power during the 

afternoons came as a breath offresh air 
since we all took advantage of the spare 
time to traverse the island. We ex
plored disused quarries, old gun batter
ies, crashed planes from the last war, 
the lighthouses to the north and south 
of the island, and we marvelled at the 
total peace and solitude. It wasn't all 
sunshine and silence though . The 
island brewery supplied a fair pint of 
" Puffins Purge", and the hospitality at 
the Marisco Tavern made a welcome 
change. With 12 resident inhabitants, a 
party of archaeologists, and the week's 
visitors, the island population totalled 

about 40, enough room for everyone! It 
wasn't surprising that the island shop 
doubled as the post office, general 
store, doctor's surgery, tavern and 
hotel. 

Well, there you are, that was Lundy 
1985. GB4LI had surpassed all our 
wildest dreams, but there had to be 
some "firsts" for us. We were quite 
sure that we had chalked up the first 
v.h.f. QSO from Lundy to the Scilly 
Isles, and we can· thank GOAEA for 
that privilege, and we imagine the h.f. 
contact with Andorra may also have 
been the first, thanks to C31 YF. Our 
intrepid QRP/Portable op was deter
mined to activate Rat Island, on the 
southern tip of Lundy, for the first 
time. On his fourth attempt, he man
aged to judge the tides right and climb 
onto the rocky island, only to be scared 
out of his wits by two huge rockets 
which whizzed past him. His first 
thought was that they were distress 
flares , but he was soon to find that not 
only was Rat Island having its first 
v.h.f. radio activity, but two enterpris
ing visitors had inaugurated the Rat 
Island rocket mail! John had more luck 
with the radio, for the rockets went in 
opposite directions-one into the 
sheer cliffs above the landing beach 
and the other disintegrated into a burst 
of blue stars over the bay. With 2·5 
watts, an FT-290R with a muTek 
front-end and an HB9CV antenna, 
John successfully worked two stations 
back home, G I DKT and G6ZYF-al
most 400km and obviously worth the 
trouble . However, the incoming tide 
ensured John 's stay on Rat Island 
wasn 't too long and he returned to the 
fold happy with his afternoon activity . 

Our thanks go to the Landmark 
Trust, Microwave Modules Limited, 
Photo Acoustics Limited, Thanet Elec
tronics Limited , GM3HAT, Randam 
Electronics and all those who helped 
keep us company and provided 
encouragement. PW 

The Old Lighthouse, Lundy Island: "an ideal QTH, 137m a.s.l. with a 28m m.st 
included for good measure, ,. 
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Feature 

Modifying the 
No. 88 Set 

TABLE 1 

WS88 Xtal Xtal Signal 
Dave Rycro!t GW40KO/ 
ZC4DR takes the ex-army 
Wireless Set No. 88 and 
modifies it Jor 28MHz fm. 
operation. 

Type Channel Location Frequency Frequency 
(MHz) (MHz) 

The author recalls with nostalgia his 
teenage life of the mid to late 1950s, 
during the government surplus equip
ment boom. when time after school 
and Saturdays was spent searching 
through the wonders of Aladdin Caves 
of the government surpl us shops in 
Keighley . Bradford and Leeds. The 
half-crown (I2~p) a week pocket 
money was put to good use in securing 
numerous bargains, many of which 
continue in use today in the author's 
shack. During that same period the 
amateur radio magazines flourished 
with features on modifications and 
conversions to improve specifications 
and convert war surplus equipment for 
amateur use. In addition to being a 
cheap option for many s.w.1.s and 
radio amateurs, modifications to sur
plus equipment provided technical in
sight into the hobby and practica l self
training at low cost which is within the 
principles of the amateur radio licence 
and the spirit of true amateur radio. 
With today's black box technology 
there are fewer opportunities for the 
"apprentice" to cut-his-teeth-on so to 
speak. This article is written with the 
previous in mind and the avai labi lity 
on the surplus market of a number of 
the ex-army Wireless Set No. 88 which, 
to the author's knowledge, have re
ceived no publicity in the amateur 
radio press. 

A 

A B 
C 
D 

E 

B F 
G 
H 

The No. 88 Set 
The No. 88 Set to be described is the 

v.h.f. f.m. manpack transceiver and not 
to be confused with the ubiquitous 
RCA AR88 receiver. The No. 88 set, 
which measures 240 x 127 x 90mm, is 
a 14-valve transceiver made during the 
1950s by E. K. Cole Ltd. It is mechani
cally well designed and despite being 
compact it is relatively easy to work 
on. The set is housed in a tropicalised 
waterproof case and is fitted with a 
humidity desiccator. Because of this 
protection the majority of sets exam
ined by the author have been found to 
be almost as new inside with no evi
dence of internal corrosion or dust 
despite age and external appearances 
sometimes to the contrary. The basic 
block diagram is shown in Fig. I. The 
transmitter employs four valves giving 
an output of about 250mW at 38 to 
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power 
amp. 
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V2 
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A Fig. 1: The block diagram of the No. 88 set 

XL 1 6·525 42·15 
XL2 6·400 41 ·40 
XL3 6·317 40·90 
XL4 6·200 40·20 

XL 1 6·117 39·70 
XL2 6·050 39·30 
XL3 5·933 38·60 
XL4 5·835 38·01 

45MHz. The receiver is a ten-valve 
single conversion superhet with an i.f. 
of 3MHz and a four-channel crystal 
controlled oscillator. A sample of the 
transmitter r.f. output is fed through 
the receiver where the discriminator 
d.c. output is used to bias the reactance 
modulator valve thereby providing 
automatic freq uency control (a.f.c.) of 
the transmitter by phase locked loop 
action. 

In the manpack configuration there 
are two versions of the set-type A 
with an olive drab control panel and 
type B with a black control panel. The 
difference lies in their frequency 
ranges, see Table 1. The power require
ments are an h.t . of 90V at 12mA on 
receive and 32mA on transmit and an 
!.t. of 1·4 V at 1 A. This was provided 
from a dry battery carried in a separate 
pouch. The layout of the control panel 
is shown in Fig. 2, where it can be seen 

Fig. 2: The front panel of the No. 88 set ~ <=[WR= M=42=1'-..1 ___________ --' 
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that the transmit/receive switch is a 
rubber covered hand grip. The headset 
or miniature telephone type handset 
incorporates a carbon microphone and 
earphones of 1400 impedance. The 
antenna is a 1·2m whip. 

The No. 88 Set was adapted for use 
in armoured fighting vehicles and 
formed part of the vehicle's fixed in
stallation superseding the VHF B-set 
of the WS No. 19 and the WS 38 AFV. 
Sets in this configuration are identified 
as WS No. 88 type A-AFV and the 
main physical difference from the 
man pack version is that the battery 
and press-to-talk flying leads are re
placed with a single connecting cable 
terminated in a six-way Plessey plug. 
This connects with a power supply 
unit , powered from the vehicle's 12V 
batteries, in which a vibrating reed 
interrupter circuit generates the 90V 
h.t. The power supply, identified as 
"Power Supply and LF Amplifier Unit 
No. 2", also incorporates a micro
phone amplifier for use with an elec
tromagnetic microphone and an audio 
output amplifier to boost the output to 
the headphones. A carbon pile regu
lator maintains the Lt. at a constant 
1·4V counteracting variations on the 
vehicle's battery voltage. Transmit! 
receive switching is accomplished by a 
changeover relay in the power unit. 
T he No. 88 A-AFV Set has the ON/OFF 
switch electrically disconnected , 
switching being accomplished at the 
power supply unit. 

In the knowledge that many of these 
sets are still lurking in the corners of 
radio shacks and attics and that they 
are still available for purchase from 
Messrs Weirmead Ltd. of 218 St AI
bans Road, Watford, Herts. WD2 4AU 
(with whom, it should be added, the 

Practical Wireless, February 1986 

IP ::: 3 . 0 t1H..: 

author has no vested interest or com
mercial connection), it was decided to 
investigate the feasibility of modifica
tion to permit operation within the 
terms of the amateur radio licence. 
Conversion to SOMHz was considered 
but major surgery would be required to 
remove the coils for rewinding. Discre
tion being the better part of valour and 
with increasing 28MHz fm . acti
vity, a conversion to the 28MHz band 
was considered as an alternative. De
tailed examination of the circuit dia
gram and chassis layout revealed that 
such modification was not only fea
sible but simplicity in itself requiring 
only five capacitors, crystals as neces
sary, skill of hand and patience. The 
prototype modification took a week
end and some trial and error to perfect 
and the results were sufficiently en
couraging that four other sets were 
promptly modified. These included 
both the man pack and AFV versions. 

Circuit Description 
For those unfamiliar with the No. 88 

Set and valve technology the following 
description may be helpful as an intro
duction and for fault finding. It may 
also stimulate further experimenta
tion . Starting with the receiver and 
with reference to Fig. 3, the valve line
up is: VS-r.f. amplifier, V6-mixer, 
V7-crystal controlled local oscillator, 
V8 to VIO-i.f amplifier, VII
Iimiter, V 12 and V 13-discriminator, 
V 14-a. f. amplifier. The grid and 
anode load tuned circuits of VS are 
also common to the transmitter p.a. 
and doubler stages comprising L2 and 
TS with their respective capacitors. 
The mixer stage receives the amplified 
signal frequency at the control grid via 
CIO. The local oscillator frequency is 

DiS C!'lm inat a r 
RX Aud i D 

Amp 

I 
I 
I 
I 
I 

-~) 

Fig. 3: The circuit diagram of the No. 
88 set 

fed into the filament circuit via T 1. 
Choke L3 is an r.f filament choke. The 
mixer operates with the local oscillator 
frequency 3MHz lower than the signal 
frequency . The local oscillator is a 
conventional Pierce crystal oscillator 
with one of four crystals selected by 
switch S3E. Choke L6 forms the anode 
load. The crystal frequency is one-sixth 
of the frequency required for mixing. 
The high grid bias provided by R 1I 
produces a large third harmonic of the 
crystal frequency at the screen grid of 
V7 and this is selected by the tuned 
circuit of TI and CI7 to C20. This 
signal is applied to the filament circuit 
of the mixer valve where the second 
harmonic of it is mixed with the signal 
frequency. The 3MHz i.f. output is 
selected by L4/C 16. The i.f amplifier 
is quite conventional with capacitive 
inter-stage coupling. Most of the i.f 
amplitude limiting takes place in the 
Iimiter stage V 11 . This operates as a 
Class C amplifier with a very low 
anode voltage. Resistor R31 in the 
anode circuit damps the tuned circuit 
so that it presents a low Q to the 
di scriminator. 

The i.f amplifier output is fed to the 
discriminator between the junction of 
CSOICSI and earth. The tuned circuit 
comprising Ll2 and CSO and CSt 
resonates at the un modulated i.f of 
3MHz. With an unmodulated signal 
the voltages applied to V 12 and V 13 
are exactly 180 degrees out of phase 
but of equal magnitude. Variation in 
frequency produces unequal volt ages 
and, after rectification, the voltage 
difference between the cathodes fol-
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lows this variation. Since the cathode 
of VI2 is effectively grounded by C53 
and R9 the audio signal appears at the 
cathode of V 13. This is fed to the a.f. 
amplifier VI4 via the r.f. filter formed 
by C52, R37 and C57. 

Moving on to the transmitter the 
valve line-up is: V 4-reactance modu
lator, V3-master oscillator, V2-fre
quencydoubler and driver, VI-power 
amplifier. The master oscillator (m.o.) 
is a Colpitts oscillator operating at half 
the required output frequency. The 
output is fed via C23 to the frequency 
doubler where T5 and CII to CI4 
select the second harmonic of the m.o. 
frequency. The output is then taken via 
C9 to the grid of the power amplifier. 

The reactance modulator stage oper
ates as an electronic capacitor and is 
the thermionic equivalent ofa Varicap 
diode although its operation is a little 
more complex. The grid and anode of 
V 4 are effectively connected to oppo
site ends ofLl3 ofthe master oscillator 
tuned circuit. The purpose of this stage 
is to vary the master oscillator fre
quency by an amount dependant upon 
the audio frequency input from the 
microphone and to correct for fre
quency drift. The value of effective 
capacitance is determined by the d.c. 
grid bias fed from the discriminator 
circuit and the a.c voltage from the 
microphone. The d.c. bias voltage con
trols, within small limits, the frequency 
of the un modulated carrier, the a.c. 
voltage determines the frequency mo
dulation component of the signal. 

The automatic frequency control cir
cuit warrants description. The fre
quency stability of both the receiver 
and transmitter is determined by a 
single crystal on each channel; the 
crystal being part of the receiver local 
oscillator. A sample of the r.f. signal at 
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the output of V2 is fed via CIO to the 
grid of the mixer V6. It then passes 
through the receiver i.f. amplifier to 
the discriminator. If the transmitter is 
on the correct frequency, the mean d.c. 
output voltage developed across the 
discriminator will be zero. If the trans
mitter centre frequency drifts, a d.c. 
voltage is developed across the discri
minator which is passed from the 
cathode of V 13 via the filter R36, C54 
and R35 to the grid circuit of the 
reactance valve V 4. This d.c. bias 
voltage causes the effective capaci
tance of V 4 to change so that it corrects 
the frequency drift of the master 
oscillator. 

Conversion for 
28MHz Operation 

The first step is to ensure that the set 
to be modified is serviceable. Before 
removing the case, connect the Lt. and 
h.t. supplies and headset. In the ab
sence of a received signal a strong 
rushing sound, typical of the noise on 
an un squelched v.h.f. f.m. receiver, 
should be heard (the No. 88 Set has no 
squelch circuit). If no noise is present 
then suspect a faulty valve. If only a 
weak noise is heard then it is likely that 
the i.f. amplifier or discriminator cir
cuits are off-tune. Choke Ll2 should 
be adjusted only as a last resort as even 
a slight maladjustment will signifi
cantly off-set the transmitter fre
quency. If all is well then couple a 
signal generator or dip oscillator to the 
antenna socket. For each channel in 
turn, tune to the frequencies shown in 
Table I. The background hiss should 
reduce to a fully quieting output. 

To check the transmitter a very low 
power dummy load and power meter 
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Choke L6 

Capacitor Ca 
showing point of 
connection to Tl 

could be used. Alternatively, couple a 
wavemeter or dip oscillator to a small 
single turn ~oop of wire connected 
between the antenna and adjacent 
earth terminals and check for the 
presence of r.f. 

Next, remove the case. Remove the 
screening plate attached to the under
side of the chassis and examine the 
components and wiring for signs of 
damage. The four crystals XLI to XL4 
are held in place by a top plate secured 
with two split pins. Removal of one of 
the split pins will allow this plate to 
hinge up. The crystals should be pulled 
out and set aside for later use. 

Modification to the circuit is the 
next stage. This is relatively simple but 
requires a little skill of hand and 
patience if one is to do a good job. 
Referring to the circuit diagram in 
Fig. 3, the intention is to reduce the 
frequencies of the three tuned circuits 
in the transmitter and the one in the 
receiver local oscillator by inserting 
additional capacitors. Direct connec
tions to L2, T5 and Ll3 are impractical 
due to inaccessibility within the chan
nel switching unit. The majority of 
thes.e connections, however, terminate 
on pins of valve bases and these are 
accessible. 

To modify the receiver solder a 33pF 
5 per cent silver mica or polystyrene 
capacitor (designated Ca) between pin 
3 of the V7 valve base and the tag ofTI 
which is connected to the hidden end 
of L6. Choke L6 is recessed into the 
chassis directly beneath the humidity 
desiccator. This completes the receiver 
modification. All that remains is the 
selection and fitting of the new crystals 
and the retuning of the local oscillator 
and this will be discussed later. 

For the transmitter p.a. and doubler 
stages solder a 47pF capacitor (desig
nated Cb) between pins 2 and 3 of the 
VI valve base and a 47pF capacitor 
(designated Cc) between pins 2 and 3 
of the V2 valve base. Both capacitors 
should be 5 per cent silver mica or 
polystyrene. 

The master oscillator tuned circuit is 
a little more difficult for two reasons; 
access and the unusual configuration 
of the tuning capacitors switched by 
S3C which causes gaps in the tuning 
range across the four channels. Also · 
any adjustment made to C24 affects all 
four channels. Two capacitors are re
quired to be added to the master 
oscillator, Cd reduces the frequency 
from about 20MHz to 14·5MHz (half 
the output frequency) and Ce is inclu
ded to eliminate the gap in tuning 
coverage between channel A and the 
other three channels. Capacitor Cd 
should be a good quality silver mica or 
polystyrene IOOpF I per cent and this 
is the next to be inserted with one end 
connected below chassis and the other 
end above the chassis. On the top of 
the chassis the point of connection is 
the metal plate supporting the beehive 

The interior of the No. 88 set 
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capacitors C24 to C27 (see Fig. 4). 
Insulate the leads of Cd with plastic or 
rubber sleeving and solder one lead to 
the end of the metal plate below C2 7. It 
will be necessary to remove V2, VS and 
V6 to make room for the soldering 
iron. The other lead of Cd is fed 
slightly rearwards then down through 
the chassis where it should emerge 
close to V3 valve base. Locate the 
heavy gauge wire which connects V 4 
pin 2, V3 pin 2 and coil LI3 and solder 
the other lead of Cd to this wire or to 
pin 2 of V3 valve holder whichever is 
found to be the more convenient. 
Capacitor Cd needs to be mechanically 
rigid so ensure it is held firmly by its 
leads which should be no longer than 
necessary to reach the terminations. 

The last component to be added is 
Ce which is a 2· 2pF 10 per cent silver 
mica or polystyrene capacitor. It is 
mounted on the top side of the chassis 
adjacent to beehive capacitor C24 (see 
Fig. 4). Solder one lead of Ce to the 
same beehive capacitor mounting plate 
that Cd is connected to but at the 
opposite end and below C24. Solder 
the other end of Ce to the nearest 
contact of the rotary switch ceramic 
wafer immediately to the rear of C24. 
As in the case of Cd, Ce should also be 
rigidly mounted with short leads. Take 
care to avoid a short circuit between 
the capacitor mounting plate, which is 
h.t. positive, and the earthed vertical 
silver plated screen just below the 
point of contact of Ce. This concludes 
the circuit modifications which are 
well within the scope of an evening's 
work even for the relatively inex
perienced constructor. 

Crystals 
The final task is to re-crystal the set 

and align the r.f. tuned circuits. The 
formula for the crystal frequency is: 

Capacitor Le-----~ 

Rotary switch----.~k'Ci~ 
ceramic wafer 

Humidity 
(removable by 
unscrewing) 
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One end of Cd 
soldered to - I-.....",,=..,,=..,,=..,,,,....... ...... 
metal plate 

Fs -3 Fx=--
6 

where Fx is the crystal frequency 
(MHz) and Fs is the required signal 
frequency (MHz) 

For example to transmit and receive 
on a frequency (Fs) of 29·6MHz the 
crystal frequency (Fx) will be 

29·6-3 = 26·6 = 4.4333MHz 
6 6 

Note that the television colour burst 
crystal on 4·433619 comes out on 
29·6016MHz and is within the band-

end of capacitor 
soldered to beehive 

capacitor mtg. plate 
below C27. Lead is fed 
down through chassis 
to emerge erose to V3 
valve base. 

Fig. 4 

- RX local osc. 

. - Ceramic switch wafer S3c 
........,~ . .,..,- Capacitor Ce 

- TX master osc. 

- TX doubler 

width of channelised f.m. receivers 
tuned to 29·6000MHz. Any crystal in 
the range 4·166 to 4·4S00MHz will fall 
into the 28MHz band (28-29·7MHz). 
As a bonus the author found it was 
possible to use the fourth harmonic of 
6MHz crystals. The formula in this 
case is: 

Fs -3 Fx=--
4 

and crystals between 6·2S0 and 
6·67SMHz fall within the 28MHz 
band. The original crystals fitted to the 
WS 88 A Set and A-AFV Set on 
channels A, Band C have frequencies 
of 6·S2S, 6·400 and 6·317MHz which 
will tune to signal frequencies of 29·1, 
28·6 and 28·268MHz respectively. The 
crystal socket has dimensions for 
FT243 style crystals. The more com
mon HC6 style may be used and Fig. 5 
shows how the pins of the original 
crystals may be removed and fitted to 
HC6 crystals to allow them to be 
installed correctly. The smaller dimen
sions of HC6 crystals allows space for 
fitting a small capacitor between the 
pins if it is required to pull the crystal 
frequency slightly I.f. There is no pro
vision in the No. 88 Set for individual 
crystal frequency trimming. Select 
crystals within a signal frequency (Fs) 
range of about 400kHz of each other to 
avoid exceeding the tuning range and 
fit these in descending frequency order 
with the highest frequency channel in 
channel A position, XLI, adjacent to 
valve V13. Refit the crystal retaining 
plate with the split pins. 

The interior of the No. 88 set 
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Alignment 
The chassis screening plate is to be 

secured in position with all seven 
screws during the following alignment 
procedure. The alignment involves ad
justments to all 16 beehive trimmer 
capacitors. If the correct alignment 
tool is not available one will have to be 
fabricated from an insulating material. 
A 50mm length of plastics sleeving 
removed from some mains cable of a 
diameter to grip the hexagonal top of 
the beehive trimmer could be used and 
this may be attached to a short plastics 
rod to serve as a handle. A general 
coverage receiver (g.c.r.) fitted with an 
S-meter serves as the test set and about 
0'9m of insulated wire connected to its 
antenna socket is used as a pick-up 
probe. The No. 88 Set receiver local 
oscillator is the first stage to be aligned. 
With h.t. and Lt. supplies connected, 
switch on the No. 88 Set and select 
channel A on receive. The No. 88 Set 
antenna should be disconnected. Posi
tion the g.c.r. pick-up probe close to TI 
which is mounted underneath C 17 to 
C20. Tune the g.c.r. to the third har
monic of channel A crystal frequency if 
a 4MHz crystal is fitted or the second 
harmonic if a 6MHz crystal is fitted. 
This will be somewhere between 12·5 
and 13·35MHz. Adjust CI7 and the 
g.c.r until the heterodyne is heard. 
Zero beat on the g.c.r. b.fo. and con
firm the frequency is correct. Carefully 
adjust CI7 for maximum S-meter 
reading. Repeat for channels B, C and 
D in turn adjusting C 18, 19 and 20 
respectively. This completes the No. 
88 Set receiver adjustment bearing in 
mind that the receiver r.f. amplifier 
grid and anode tuned circuits are 
aligned during the transmitter adjust
ments as they are common to both 
transmit and receive circuits. 

The next stage to be tuned is the 
transmitter master oscillator and this 
is the trickiest to get right. Capacitor 
C24 which is used to tune channel A 
also affects the tuning of channels B, C 
and D so C24 must be adjusted first. If 
C24 is later re-adjusted for any reason 
then C25 to C27 will have to be re
adjusted to bring the frequencies of 
channels B, C and D back to where 
they should be. Calculate the signal 
frequency (Fs) corresponding to the 
frequency of the crystal fitted to chan
nel A and divide this by 2. The result 
should fall between 14·00 and 
14·85MHz. Accurately tune the g.c.r. 
to this frequency. Position the wire 
pick-up probe close to L 13 which is 
located beneath the trimmers C24 to 
C27 and surrounded by a silver plated 
screen. With the No. 88 Set switched 
on, channel A selected, antenna re
moved, switch to transmit and adjust 
C24 for zero beat with the g.c.r. The 
zero beat should tune in smoothly. If 
the tuning position of C24 is found to 
be very sharp or erratic then the action 
of the phase locked loop may be su
spect and most probably due to the 
discriminator being off tune. If all else 
fails try carefully adjusting L12 noting 
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of a few pF to be soldered 
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attaching stiff 11 to both extended leads 
wire to Xtal pins I 

as shown ~O· 5in'- ~ 

Fig. 5 

the intitial position of the tuning slug 
so that it may be restored to its original 
setting if necessary. Adjustment of L 12 
will cause a shift in frequency of the 
master oscillator which must be com
pensated for by re-adjustment to C24. 
Removing the appropriate crystal will 
cause the phase locked loop to cease 
functioning and it is a good exercise at 
this point to compare the differences in 
the ability to tune the master oscillator 
under free running conditions and 
under phase locked loop control condi
tions. When satisfied that channel A is 
accurately tuned in and that the phase 
locked loop is working select channel 
B, retune the g.C.r. as appropriate to 
channel B crystal and adjust C25 for 
zero beat. Repeat likewise for channels 
C (C26) and D (C27). This completes 
the tuning of the master oscillator. 

The doubler driver stage is aligned 
next . Retune the g.C.r. to the signal 
frequency (Fs) appropriate to channel 
A crystal. This will be between 28·0 
and 29·7MHz. Position the pick-up 
probe in the vicinity of T5 which is 
immediately below trimmers Cl I to 
C 14. Select channel A and switch to 
transmit. Adjust Cll for maximum S
meter reading. If necessary zero beat 
the g.c.r. and adjust its r.f. gain to 
achieve a usable S-meter indication. 
Repeat for channels 8 , C and D retun
ing the g.c.r. as appropriate. This com
pletes the provisional alignment of the 
doubler driver stage. Final peaking is 
done after the p.a. tuning. 

The power amplifier must be tuned 
against the antenna to be used in order 
to radiate maximum power. The No. 
88 Set will match a quarter wave whip 
antenna connected directly to its an
tenna socket or fed via a 50n coaxial 
cable. A half wave dipole, beam or end 
fed wire with an a.t.u. are also suitable. 
Whichever antenna is to be used this 
should now be connected to the front 
panel antenna socket with the adjacent 
hexagonal earth terminal being used as 
required. Tune the g.c.r. to the signal 
frequency (Fs) of channel A and posi
tion the pick-up probe in the vicinity of 
the antenna. Select channel A and 
switch to transmit. Adjust C2 for maxi
mum S-meter reading. If necessary 
zero beat the receiver and adjust the 
r.f gain to avoid overload and to 
obtain a usable S-meter reading. With
out moving the pick-up probe, re
adjust C 1I of the doubler driver stage 
and then re-adjust C2 to obtain a peak 
indication. Check the output fre
quency and if necessary re-adjust C24 
of the master oscillator to correct any 
frequency drift followed again by peak-

ing C 1I and C2. Retune the g.c.r. to the 
signal frequency of channel B, select 
channel B and repeat the process for 
C3, C 12 and C25. Repeat likewise for 
channels C and D. Refitting the case 
may result in a slight frequency change 
and detuning of the doubler driver and 
p.a. ~tages due to capacitive coupling 
to the case. The answer to this problem 
is to fit the case, measure the frequency 
change on each channel then remove 
the case and adjust C24 to C27 to 
compensate for the change. This may 
have to be repeated a few times to get it 
correct and can prove a little frustrat
ing. If the output power drops signifi
cantly on fitting the case a similar 
procedure will have to be adopted for 
C2 to C5 and CII to C14. When all 16 
capacitors have been set to their opti
mum settings a small dab of shellac 
varnish or molten candle wax may be 
applied to the top of each beehive 
capacitor, using an artist's paint brush, 
to prevent any movement due to vibra
tion when in use. 

Refit the case and secure with the 
four screws and nuts. Apply h. t. and, I. t. 
supplies, attach the antenna and head
set and switch on. Carry out a receiver 
check on all channels using a signal 
generator, dip oscillator or another 
28MHz fm. transceiver. A dip oscilla
tor will produce a fully quieting signal 
in a correctly aligned receiver. Trans
mission tests are probably most conve
niently carried out on-the-air with 
another set, initially at short range, and 
with the assistance of a fellow radio 
amateur. As designed, the maximum 
modulation deviation is ± 15kHz, this 
is greater than that required on the 
28MHz band. The modification car
ried out on the master oscillator will 
result in a lower deviation level and 
speaking with a soft voice or further 
from the microphone will keep the 
deviation down to about an acceptable 
±3kHz. The filaments ofV5 and VI4 
are switched off on transmit and the 
filaments of V I and V 4 are switched 
off on receive. When switching from 
receive to transmit pause for about a 
second before speaking to allow the 
valves time to warm up. 

The author admits to that well 
known feeling of excitement and 
achievement when, after putting out 
the first CQ call on the modified No. 
88 Set, a station, albeit only 3km away, 
replied. It is hoped that others will be 
encouraged to experiment with this 
lesser well known but still available 
piece of surplus equipment without the 
worry of causing expensive damage or 
invalidating warranties. It also serves 
as a reminder that valves are still alive 
and kicking and will continue to sol
dier on despite the silicon opposition! 

Notes 
The Wireless Set No. 88 (untested) is 
available from Weirmead Ltd. at a cost 
of £ I 0.50 per unit. Copies of the circuit 
diagrams and component lists as well 
as full service manuals are available for 
£ 1.50 and £4.53 respectively. All prices 
include carriage and V AT. PW 
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Avon 
Bristol ARC: D. Gully G4YOC (Bitton 4116) . 
Meets Tuesdays , 7 .30pm at the YMCA, 
Park Road, Kingswood , Bristol. 
City of Bristol RSGB Group: C. R. Homster G4SQQ 
(Bristol 508451). Meets 7.30pm in the Small 
Lecture Theatre , Queens Building, Univer
sity Walk , Clifton . Jan 27-AGM. 
North Bristol ARC: Ted Bidmead G4EUV, 4 Pine 
Grove, Northville, Bristol 7. Meets Fridays, 
7pm in SHE-7 , 7 Braemar Crescent, 
Northville . Jan 31-AGM. 
Bristol (Shirehampton) ARC: Ron Ford G4GTD 
(Bristol 770504). Meets Fridays, 7 .30pm in 
Twyford House, Lower High Street, Shire
hampton, Bristol. 
South Bristol ARC: Len Baker G4RZY (Whitchurch 
834282) . Meets Wednesdays, 7 .30pm at 
the Whitchurch Folk House, East Dundry 
Road, Whitchurch , Bristol. Jan S-CW 
Activity; 15th-Computer Activity; 
22nd-RTTY Activity . 
Gordano AR Group: John Davies G3WD, 273 
Down Road, Portishead, Bristol. Meets 4th 
Wednesdays, Spm in The Ship, Redcliffe 
Bay, Portishead . 

Bedfordshire 
Dunstable Downs RC: Phil Morris G6EES (Dun
stable 607623) . Meets Fridays, Spm in Room 
3, Chews House, High Street South, Dun
stable . Jan 17-Junk Sale; 31 st-Film 
Show. 

Berkshire 
Newbury & District RS: M. J. Fereday G3VOW 
(Newbury 43048). Meets 2nd Tuesday at 
Newbury Technical College. 

Cambridgeshire 
Cambridge & District ARC: Brian Davy G4TRO 
(Cambridge 353664). Meets Fridays, 7 .30pm 
in the Visual Aids Room, Coleridge CC, 
Radegund Road , Cambridge. Jan 100Fac
simile Reception; 24th-Lasers. 

Cheshire 
South Cheshire ARS: Chris Wiseman G 1 PUV 
(Kidsgrove 73185). Meets 2nd and 4th Mon
days, Spm at the Victoria Club , Gatefield 
Street, Crewe. Jan 13-Crime Prevention 
Officer. 
Chaster & District RS: Dave Hicks G61FA (Chester 
336639) . Meets Tuesdays, Spm at the 
Chester RUFC, Hare Lane, Vicars Cross, 
Chester. Jan 7-AGM; 14th-Construc
tion Winners Talks; 21 st-"What to do 
with Failed Projects " ; 2Sth- Satellite 
Comms and WOORE Lecture Videos. CW 
at 7 .15pm. 

Clywd 
Rhyl & District ARC: Melfyn Allington GW1AKT 
(Nantglyn 469). Meets 1 st and 3rd Mondays, 
7.30pm in the Mona Hotel , Market Street, 
Rhyl. 

Cornwall 
Cornish RAC: Tony Bevington G4ZUI (Stithians 
860572). Meets 1 st Thurdays, Computer 
Club meets 2nd Mondays and Construc
tors Meeting 3rd Mondays. Feb 6-lmped
ance Matching by G 1 AJB. 

Cumbria 
Eden Valley RS: Alison Telford G4XPO, Ivy House, 
Culgaith, Penrith, Cumbria. Meets 3rd Thurs
days, 7.30pm in the Kings Arms, Temple 
Sowerby, on the A66. Jan 16-Table Top 
Rally . 
South Lakeland ARS: Dave Warburton G6LKB 
(Barrow-in-Furness 54982) . Meets 1 st and 3rd 
Thursdays, Spm in the NORWEB S&SC, 
(rear of Ormsgill Hotel) , Barrow-in
Furness. 
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Derbyshire 
Bolsover ARS: David Fleetwood Gl GNC (Chester
field 824061). Meets Wednesdays. 7 .30pm 
in the Black Bull . Bolsover (upstairs) . 

Devon 
Axe Vale ARC: Bob Nawland G3VW (Lyme Regis 
5282) . Meets 1st Fridays. 7 .30pm in the 
Cavalier. W est Street. Axminster . Jan 
3- Construction Contest . 

Dorset 
Poole RAS: Phil Dykes, 68 Egmont Road, Poole. 
Meets last Fridays. 7 .30pm at Com
manders House, Constitution Hill Road. 
Poole . Jan 31-G3KWU The Region Rep ; 
Feb 2S-50MHz. 

Dyfed 
Carmarthen ARS: A. F. Dowling GW3GUE (Car
marthen 883460). Meets 2nd and 4th Fri
days. 7 .30pm in the Carmarthen Boat 
Club . The Quay. Carmarthen . 

Essex 
Braintree & District ARS: Melvin Kendall G6THE 
(Braintree 25587). Meets 1 st & 3rd Mon
days. 7.30pm in the Braint ree CC, Victoria 
Street. Braintree . 
Havering & District ARC: D. St. J. Gray GOBOI 
(Hornchurch 41532). Meets Wednesdays . 
Spm at Fairkytes AC, Billet Lane, Horn
church . Jan 15-AGM; 22nd-SHF by 
GSDPB; 29th-Informal; Feb 5-Junk 
Sale. 
Stanford-Ie-Hope & District ARC: J. R. Thompson 
G40VG (S-I-H 642312) . Meets Mondays, 
Spm in St Joseph's Parish Rooms, Scrat
ton Road , S-I-H . Jan 13-VHF Night ; 
27th-RSGB Video . 

Glamorgan 
Bridgend & District ARC: T. C. Morgan GW4SML, 
4 Rhiw Tremaen, Brackla, Bridgend. Meets 1 st 
and 3rd Fridays, 7 .30pm in the YMCA, 
Bridgend. 

Gloucestershire 
Smiths Industries RS: Roger Hawkins G8UJG 
(Cheltenham 673333 ext 2557) . Meets alter
nate Thursdays , Spm in the S & SC, 
Evesham Road, Bishops Cleeve, Chelten
ham. Jan 9-RTTY. 

Greater Manchester 
Trafford ARC: Graham Oldfield G llJK (061-748 
9804) . Meets Thursdays, 7 .30pm in the 
9th Urmston Scout Group HQ, Brafield 
Road, Urmston . 

Gwynedd 
Merion ARS: Ken Judge GW4KEV, Tyddyn Mawr, 
Arthog . Meets 1 st Thursdays , 7.30pm in 
the Dolserau Hall Hotel , Dolgellau. Feb 
6-Junk Sale . 

Hampshire 
Ameteur Radio & Computer Club (AMRAC) : Trevor 
Tugwell G8KMV (Fareham 43031 ext 2591) . 
Meets every 4th Friday, Spm in the Crown, 
Bishops Waltham . Next meeting Jan 10. 
Basingstoke ARC: Dave Burleigh G4WIZ (Tadley 
5185) . Meets 1st Mondays. 7 .30pm in the 
Forest Ring CC, Sycamore Way, Winkle
bury . J an 6-23cm Operation ; Feb 
3-RSGB Film Show . 
Farnborough & District RS: Peter Taylor G4MBZ, 
12 Dunbar Road, Paddock Hill, Frimley, Camber
ley. Meets 2nd and 4th Wednesdays in the 
Railway Enthusiasts Club , Access Road, 
off Hawley Lane, Farnborough . Jan 
S-Film Night; 22nd- Celebration for 
GSATK, the construction winner . 
Winchester ARC: Robert Stone G4FPC (Winches
ter 64747). Meets 3rd Saturdays, 7 .30pm 
at the Log Cabin , Stockbridge, 
Winchester. 

Hereford & Worcester 
Bromsgrove & District ARC: Norman Westwood 
G4NYH (Bromsgrove 73847). Meets 2nd and 
4th Fridays, Spm in the Avoncraft AC, 
Bromsgrove . 
Hereford ARS: F. Cox G3WRQ, 35 Thompson 
Place, Hereford. Meets 1 st and 3rd Fridays, 
7 .30pm in the County Council CD HQ, Gaol 
Street , Hereford . Feb 7- AGM. 
Kidderminster & District ARS: Tony Hartland 
G8WOX (Kidderminster 751584). Meets 1 st 
and 3rd Tuesdays, Spm in the Harriers FC, 
Hoo Road , Kidderminster . Jan 
22-RTTY / AMTOR Techniques by 
G3WHO; Feb 4- 70cm Repeaters by 
GSNTU. 
Worcester & District ARC: D. W. Batchelor G4RBD 
(Worcester 641733) . Meets 1 st and 3rd 
Mondays, Spm in the Oddfellows Hall, 
New Street, Worcester . 

Hertfordshire 
Verulam ARC: Hilary Clayton smith G4JKS (St 
Albans 59318). MeelS 2nd & 4th Tuesdays , 
7 .30pm at the RAF A HQ, New Kent Road , 
off Marlborough Road , St Albans . Jan 
2S- W eather Satell ites . 
Welwyn Hatfield ARC: Dave Fairbank GOAII 
(Welwyn Garden City 26138). Meets 1 st & 3rd 
Mondays . Spm in the Knightfield Scout 
HQ. W elwyn Garden City. CW on Thurs
days. Jan 6-RTTY Demo; 20th-3·5MHz 
A ctivity Night . 

Highland 
Inverness ARC: Brian Adam GMl GFX (Inverness 
242463). Meets Thursdays . 7 .30pm in the 
Cameroon Youth Centre, Planefield Road , 
Inverness . 

Humberside 
Hull & District ARS: Cliff North G3PEP (Hull 
77249) . Meets Fridays , Spm in the West 
Park RC . Walton Street , Hull. 
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Isle of Man 
Isle of Man ARS: Anthea Matthewman GD4GWQ 
(Douglas 22295) . Meets Mondays, 8pm at 
the Howstrake Hotel, Onchan; Tuesdays 
at the Peveril Court Hotel. Ramsey; Thurs
days at the Tynwald Inn, St Johns; Fridays 
at the Perwick Bay Hotel , Port St Mary. 

Kent 
Biggin Hill ARC: Bob Senft GoAMP (Farnborough 
57848). Meets 3rd Tuesdays , 8.30pm in St 
Marks Church Hall, Church Road, Biggin 
Hill. 
Bredhurst Radio & Transmitting Society: A. S. 
White G4EGH (Medway 388760) . Meets Thurs
days, 8 . 15pm in Parkwood CC, Parkwood, 
Rainham. Jan 23-Junk Sale . 
Daranth Valley RS: Mrs S. Hillman G1NMX 
(Orpington 26951). Meets twice monthly 
Wednesdays, 8pm in the Crockenhall Vil
lage Hall , Near Swanley , Kent . Jan 
29-KW Electronics Rep . 
SE Kent (VMCA) ARC: John Dobson (Dover 
211638) . Meets Wednesdays , 7.45pm in 
the Dover YMCA , Godwynehurst, Ley
burne Road, Dover. Jan 8-G2CJC Trophy 
Quiz; 22nd-Amateur TV by G3ZYZ; 
29th-Film Evening. 
West Kent ARS: Nigel Peacock G4KIU (Tunbridge 
Wells 33586) . Meets Fridays , 8pm at the 
AEC Annex, Quarry Road, Tunbridge 
Wells . Feb 7- Junk Sale. 

Lancashire 
Bury RS: B. Tyldsley G4TBT (Burnley 24254) . 
Meets Tuesdays , 8pm at the Mosses 
Centre, Cecil Street , Bury . Feb 
9-Hamfeast. 
Fylde ARS: H. M. Fenton G8GG (Lytham 725717). 
Meets 1 st & 3rd Tuesdays, 7 .45pm in the 
Kite Club, Blackpool Airport . Jan 7-AGM; 
Feb 4-Amateur TV by G8AMY. 
Morecambe Bay ARS: W. E. Delamere G3PER 
(Heysham 52659) . Meets Mondays, 7 .30pm 
in the canteen , Luneside Eng. Co. , Mill 
Lane, Halton. 
OIdham ARC: Kath Callow G4ZEP (061-624 
7354) . Meets Thursdays, 8 .30pm at the 
Moorside CC, Ripponden Road , Moorside, 
Oldham . Jan 26- 1 st Mobile Rally at Birch 
Hall Hotel. Rhodes Hill , Lees, Oldham . 
Starts 1O.30am, S22 talk-in . 

Leicestershire 
Welland Valley ARS: Judith Bay G6oFZ, POB 16, 
Market Harborough . Meets Mondays , 
7 . 15pm at the Welland Bank CC, Market 
Harborough. 

Lincolnshire 
Sleaford & District ARC: Dave Beilby G2HHK 
(Sleaford 304454) . Meets 3rd Sundays, 

. 7 .45pm at the Hale Magna Village Hall, 
Great Hale. 

London 
Acton, Brentford & Chiswick ARC: W. G. Dyer 
G3GEH, 188 Gunnersbury Avenue, Acton, WJ. 
Meets 3rd Tuesdays , 7 .30pm in Chiswick 
Town Hall , High Road, W4 . Jan 21-AGM. 
South gate ARC: R. F. Snary G40BE, 12 Borden 
Avenue, Enfield. Meets 2nd Thursdays , 
7 .30pm in St Thomas ' Church Hall, Prince 
Georges Avenue , Oakwood, N14. 
Wimbledon & District ARC: G. Cripps G3DWW 
(01-5402180) . Meets 2nd and last Fridays, 
7 .30pm in the St John Ambulance HQ, 
124 Kingston Road , Wimbledon . Jan 
10-EGM; 31 st-Cellular Radio by 
G4ULM. 

Merseyside 
St Helens & District ARC: Alan Riley G6MXT (051-
430 9227). Meets Thursdays, 8pm at St 
Helens ITC, Water Street, St Helens. 
Wirral & District ARC: Gerry Scott GBTRV (051-

50 

630 1393). Meets 2nd and 4th Wednes
days, 8pm in Irby Cricket Club, Irby. 

Middlesex 
Echelford ARS: Peter Coleson G4VAZ (Sunbury 
783823). Meets 2nd Mondays and last 
Thursdays, 7 .30pm in The Hall. St Martins 
Court , Kingston Crescent , Ashford . Jan 
13- Frequency and Power Measurements 
by G4PHS; 30th-The Radio Section of the 
Science Museum by G3JUL. 
RS of Harrow: Dive Atkins G8XBZ (Rickmlns
worth 779942). Meets Fridays, 8 .15pm in 
the Roxeth Room, Harrow Arts Centre, 
High Road , Harrow Weald . Jan 17-Film 
Show; 31 st-Contests by G4JNZ. 

Northumberland 
Border ARS: Mrs S. P. Jones G1IUK (Berwick-on
Tweed 305465). Meets 1 st and 3rd Fridays, 
8pm in the Tweed Hotel , B-on-T. 

Nottinghamshire 
Mansfield ARS: Angela Fisher G1DZH (Mlnsfield 
652812). Meets 1 st Fridays & 3rd Tues
days at the Victoria SC, Mansfield. Jan 
21-Talk by G4SVU; Feb 7-Film Show. 
ARC of Nottingham: lan Miller G4JAE (Not
tingham 232604). Meets Thursdays, 7 .30pm 
at Sherwood CA, Woodthorpe House, 
Mansfield Road, Nottingham. Jan 9-
Video Matters; 16th-G4MHBs Trip to 
China ; 30th-Forum; Feb 6-Fibre Optics . 

Oxfordshire 
Vale of White Hom ARS: lan White G3SEK 
(Abingdon 31559). Meets 1 st and 3rd Tues
days, 7 .30pm in the upstairs clubroom, 
Waterwitch , Cockroft Road , Didcot. 

Shropshire 
Salop ARS: Simon Pryce G6MOJ (Shrewsbury 
67799) . Meets Thursdays, 8pm in the Olde 
Bucks Head, Frankwell . Jan 9-Fast Scan 
TV by G8DIR; Feb 6-Antennas. 
TeHord & District ARS: Tom Crosbie G6PZZ 
(Telford 597506). Meets Wednesdays, 8pm 
at the Dawley Bank CC, Bank Road, Daw
ley. Jan 8-Plan for '86 ; 2tnd-SSTV by 
G4IUT; 29th-Using Test 'Equipment by 
G6UDX . 

Somerset 
Veovil ARC: Eric Godfrey G3GC (Veovil 75533) . 
Meets Thursdays, 7 .30pm at the Recrea
tion Centre, Chilton Grove, Yeovil. Jan 
9-Tuned Circuits by G3MYM; 16th-GRP 
TX Design by G3MYM; 23rd-GSLs and 
the Bureau by G3GC; Feb 6-Antennas for 
QRP by G3MYM. 

Strathclyde 
West of Scotland ARS: lan McGarvie GM4DJU 
(Bredillnd 2708) . Meets Fridays, 7 .30pm in 
the clubrooms, 154 Ingram Street, Glas
gow. CW from 7-7 .30pm. Jan 10-
Video Show; 24th-Slides of GM3EDZ's 
trip to VS6 and JA. 

Surrey 
Dorking & District RS: J. Greenwell G3AEZ 
(Newdigate 236). Meets 2nd and 4th Tues
days, 8pm in the Star and Garter Hotel , 
Dorking . Jan 28- AGM . 
Sutton & Cheam RS: Alan Keech G4BOX, 26 St 
Albans Road, Cheam. Meets 3rd Fridays , 
7 .30pm in the Downs LT Club, Holland 
Avenue, Cheam . Jan 17-Solders and 
Fluxes by G6Y AF ; Feb 15-37th Annual 
Dinner at the Worcester Hotel. 

Sussex 
Brighton & District ARS: Peter Turner G411L 
(Brighton 607737). Meets 1 st and 3rd 
Wednesdays , 8pm in the Seven Furlong 
Bar, Brighton Racecourse. 

Hastings Electronic & RC: Dive Shirley G4NVQ 
(Hastings 420608). Meets 3rd Wednesdays, 
7.45pm in the West Hill CC, Croft Road , 
Hastings. Also Fridays , 8pm at Ashdown 
Farm CC, Downey Close , off Harrow Lane. 
Jan 15-Antennas. 
Horsham ARC: Pete Head G4LKW (Horsham 
64580). Meets 1 st Thursdays , 8pm in the 
Guide HQ, Denne Road , Horsham. 
Mid-Sussex ARS: C. R. Cook G1FRF (Hassocks 
2937) . Meets Thursdays, 7.30pm (during 
term time) at Marle Place AEC, Leylands 
Road, Burgess Hill. 
Worthing & Oistrict ARC: Roy Jones G4SWH, POB 
599, Worthing . Meets Wednesdays , 
7 .30pm in Lancing Parish Hall , South 
Street , Lancing . 

Tyneside 
South Tyneside ARS: P. W. Grainger (South 
Shields 543955) . Meets Mondays, 7 .30pm 
at the Martec Club , South Shields Marine 
and Technical College. 

Warwickshire 
Rugby ATS: Kevin Marriott G8TWH, 41 Foxon's 
Barn Road, Brownsover, Rugby. Meets Tues
days, 7 .30pm in the Cricket Pavilion , BTI 
Radio Station, " B" Building Entrance, on 
the A5. Jan 7-Region 3 Rep; 29th-Visit 
to BTI radio station . 
Stratford upon Avon & District ARC, David 
Boocock G80VC (S-u-A 750584) . Meets 2nd 
and 4th Mondays, 7 .30pm in the Baptist 
Church , Pay ton Street, S-u - A. Jan 
13-Chairman ' s Talk by G3MXH ; 
17th- Contest Strategy- G3HCT. 

West Midlands 
Coventry ARS: Robin Tew G4JDO (Coventry 
73999) . Meets Fridays, 8pm in Baden 
Powell House, 121 St Nicholas Street, 
Radford . 
Stourbridge & District ARS: Malcolm Dlvies 
G8JTL (Lye 4019) . Meets 1st and 3rd Mon
days, 8pm at the Robin Woods Centre, 
School Street, Stourbridge. 
Walsall ARC: Linda Prince G6HZI (WalsaIl32607). 
Meets W ednesdays, 8pm at the Forest 
Comprehensive School, Hawbush Road , 
Bloxwich, Walsall. 
Wolverhampton ARS: Keith Jenkinson G 1 OIA 
(Wolverhampton 24870). Meets Tuesdays, 
8pm at Wolverhampton Electricity S & SC, 
St Marks Road , Chapel Ash, Wolverhamp
ton . Jan 7-Your Problems Solved; 21st 
Radio Regulatory Division by G4ZPA; 
28th- Members ' Topics. 

Wiltshire 
Blackmore Vale ARS: M. R. Bailey, 11 Brines 
Orchard, Templecombe. Meets 2nd and 4th 
Tuesdays in The Bell and Crown Inn, Zeals . 
Jan 14- RAYNET . 
Swindon & District ARC: Dive Ineson G4ZAZ 
(Swindon 37489) . Meets Thursdays, 
7 .30pm at Oakfield School, Marlowe 
Avenue , Swindon. 

Yorkshire 
Pontefract & District ARS: Colin Mills GoAAO 
(Pontefract 43101). Meets Thursdays , 8pm 
in the Charlton CC, Pontefract. Jan 
16- Junk Sale . 
Spen Valley ARS: Tim Clough G4PHR (Mirfield 
499397) . Meets Thursdays, 8pm at the Old 
Bank WMC , Mirfield . Jan 16-FSTV Link
up w i th N. Wakefield ARC ; Feb 
6- G3DSY. 
White Rose ARS: Steve Cllrk G4VEK (Harrogate 
884481). Meets Wednesdays, 8pm at the 
Moortown RUFC, Moss Valley, King Lane, 
Leeds . Jan 8-Test Gear Night with 
G4A TZ/ JY9WR on Amateur Radio in 
Jordan; Feb 5- Video of DXpedition to 
Laccadive Islands. 
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Readers who may be studying or contem
plating studying for the Radio Amateur's 
Examination would be well advised to get 
hold of a copy of the new edit ion of the 
RSGB's RAE Manual by George Benbow 
G3HB which should be available very soon . 
Covering amateur licensing legislation up 
to early 1985 it also covers changes to the 
RAE syllabus for 1986-88, principally con
cerning Paper 2, Section 2, on electrical 
theory. These include transistors for 
switching, the decibel. expressions 01 
power in terms of dBW. and the reasons 
for amateur band planning. 

This new issue of the RAE Manual is the 
11 th edit ion and will be particularly useful 
to the people who are studying at home for 
the RAE. Teachers taking RAE classes will . 
no doubt. already have details of these 
changes in the RAE syllabus. 

General 
I learn from the Carshalton College (Sur

rey) that an RAE course is already under 
way in the Engineering department. If it 
turns out to be successful further courses 
will be held . For more details contact Mr C. 
M. Ferrier at the Carshalton College of 
Further Education. Nightingale Road. Car
shalton. Surrey. or ring 01 ~647 0021/8 . 

There can be few radio amateurs who 
have not heard of the Radio Amateur 
Invalid & Blind Club (RAIBC) but it may not 
be realised that outside helpers are always 
welcome to assist members needing as
sistance in studies at home or. in fact. w ith 
the many aspects of amateur radio. If you 
can help. write to the secretary Cathy Clark 
G1GQJ. 9 Conigre. Chinnor. Oxon. who 
will put you in touch with a member or file 
your name. etc .. for future reference . No 
qualifications are required just a little time 
now and then . 

DXBands 
From the Southdown ARS club maga

zine I learn that G4RUL has been offered a 
place on the round-the-world expedit ion 
Operation Raleigh . Alistair will be on the 
converted deep-sea trawler Sir WaIter 
Raleigh for the crossing of the Pacific in 
May / June this year. delayed from January. 

Much of the work on the crossing will be 
of a scientific nature but amateur operation 
is scheduled from some very interesting 
spots like Juan Fernandez Islands. Easter 
Island (CEO). Henderson and Pitcairn Is
lands (VR6). the Cook Islands (ZK). Amer
ican Samoa (KH8). W . Samoa (5Wl). 
Tonga (A35). and New Zealand. taking 
an h.f . rig ashore wherever possible . 

There w ill be three amateurs on board 
using the call GBOSWR/MM when work 
permits . Although it is a bit early to 
formulate anything definite G4RUL says 
that he and G4 TAW are hoping to try 
some v .h.f. /u .h.f . activity possibly by 
trans-equatorial propagation . or even 
moonbounce. plus satellite operation from 
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a shore-based 
station. "so that , 
in theory. even 
Class B ops should 
be able to contact 
us" ! A nice thoughtl 

Getting back to real ity John Kojan ex
W8NHZ residing in St Cyprien. France. 
comments on the unusual conditions exist
ing a bit back in September when " I was 
hearing everything on 14MHz from mid
USSR to the west coast USA plus the 
usual South Americans and South Afri
cans. all at S7 or better. having to keep the 
r.f . gain down to prevent overloading the 
FRG-7700" . A similar condition existed 
during the s.s.b . contest at the end of the 
month. John uses a 15m-long wire in the 
loft plus an a.t .u. although a Dressier ara30 
antenna ought to be installed by now. 

So OX logged by John includes TK5BF. 
VK3RE, C07GC. J87 A . TI2CC. VP2MW 
all on 7MHz s .s. b . and on c.w . 
BY3AK/ MM and 8P9A . On 14MHz it was 
KA 1 AHO/MM. the ship that found the 
Titanic . A71AD. H5AY. KP6ZFU. S79CW. 
VU2USA. and W7MG around 1600Z. all 
on s.s.b . VP9DR and a couple of WTs 
were heard on c. w . at about 1700Z. John 
seems to have done well on 21 MHz c. w . 
with A92EM. HK 110E. ZP3KJ. 5T5RG. 
6W1AE . 9Y4GR . TA1A . TZ6FE. 
YV4DOK. ZS2FP. w ith EL2CO. HC8X 
(Galapagos Is). TAlC. TG9VT, V44K 
(St Kitts) . VP2VCW. VP9AD. ZS6AEO. 
W6EL. ZY5NW. 4X4LO. 5R8AL. 7P8CM 
and 9J2BO on s.s.b . The 28MHz band 
opened long enough to catch EA8AMT. 
PY5EG. 6AR8JLD (?) and 9Y4BA on 
s.s .b. and LU2WM. PP50V and 3XOHAB on 
c.w . An excellent late catch was JTODJT 
in Ulan Bator for a rare zone and country 
on c.w . around 21,015MHz at 1100Z. 

A new reporter to the column is George 
Hitchins in Frimley. Surrey. who has de
serted the BC bands for amateur radio. He 
runs a Panasonic DR31 and 12m-long wire 
" going somewhere in the garden" . with an 
a.t .u. anticipated very soon . So far the OX 
has been poor on the 3,5MHz band w ith 
only WA 1 EKV and W71VX just above 
3·8MHz. although a late note reports 
VK9NM around 3·8MHz. 

The White Rose ARS 6th SWL LF bands 
contest runs for 24 hours from 1200Z 
Saturday 18 January with up to 18 hours 
logging allowed during that period. Phone 
and c.w . modes only with Class B licens
ees allowed to enter as listeners. Opera
tion on 1·8.3·5 and 7MHz only-one point 
for each station heard on each band in 
one 's own continent and five points out
side. Total points on each band multiplied 
by number of countries heard gets the final 
score . A list of countries heard must be 
furnished with a separate log for each 
band. Full details from John Hart G3ZGA, 
146 Street Lane, Leeds LS8 2AD. Entries 
not later than Monday 24 February. 

I don 't make a lot of QSOs on the h.f . 
bands. mainly because of a poor antenna 
and TVI , but I did hear some nice ones 

around 3·8MHz including SVODV /5, 
YBOARA, TAl C, JWOA, VP2MIX and 
N7DF /TT8, mostly during the small hours. 
The 14MHz band was quite lively w ith 
HL lCW, OX3UD, N7DF/TT8 again, TR81G 
and OD5LX . 

Simonde Tute of Ruislip, Middx, al
though a newcomer to amateur radio, is 
already studying for the RAE, so best 
wishes OM . He uses a Barlow-Wadley 
XCR30 receiver with a 20m inverted Vee 
antenna . His log shows mainly Europeans 
which is hardly surprising but he says he is 
moving soon to a larger house which will 
be coupled with the acquisition of a new 
communications receiver. 

A very nicely laid out log from another 
newcomer to the column, Andy Banth
orpe BRS87730, who resides in Hitchin, 
Herts. He runs an AR88D fed from a 25m
long antenna via an a.t .u., and he has been 
DXing for a couple of years . Good catch 
around 3·8MHz was VK6LK and on 7MHz 
it was N3RDfVP9 and OHOBA. On to 
14MHz and DK8ZB/VP9, EL2EN, HR1EB 
(QSL POB 491, Tegucigalpa). VU2GI, 
YB3ARL, Z21 GN and 5H3HM. The 21 MHz 
band seemed to be the best with HC8X 
(QSL K8CW). JG 1 FVZ, KP4BZ (QSL 
KZOC) , TI2HP, ' VP2VCW (QSL N6LW), 
VP9AD (QSL W3HNK), YCOHLB, YV5IPZ, 
ZD7JAM, ZS31L and ZS6WRS. Finally, on 
28MHz Andy caught CE3ESS, PJ2FR, 
TR8JLD, VP2MU (QSL WA6AHF) and 
XQOZFZ on Juan Fernandez Island (QSL 
POB 13312 Santiago 21) . That old AR88D 
can still deliver the goods I 

Regular Brian Fields G4XOJ of Bil
lingham, Cleveland, is still going strong 
with his PW Severn with 1 W output on 
C. W . , a.t .u. and half-sized grounded delta 
loop antenna . He comments that the rig, 
a.t .u. and s.w .r./power meter cost him 
just about £20 so no excuses for the 
newly-licensed amateur not getting going 
on the h.f. bands. Brian is in the middle of 
building a 14MHz version of the PW 
Severn. He found the c.w . end of the 7MHz 
band very quiet as far as BC QRM is 
concerned . He did however work EA2SG, 
UR2RFG , 4N3L1 , UB5MBE , EA6NB, 
HB9BXE, IT9AXZ and U050CV. Brian has 
heard plenty of ZL 'and JAs around but no 
QSOs so far . He has found that ad
ding/QRP to his call attracts more QSOs. I 
have an idea this may be an infringement of 
the licence conditions but it is very effec
tive , and widely used. 

A big catch for Dick Stanbridge (Leis
ton, Suffolk) with the logging on c.w. of 
ZL3DQ on Top Band, 1·837MHz to be 
precise. Congratulations OM. These open
ings are few and far between and usually 
the station is only up and readable for a 
few minutes. Dick has an Icom R70 re
ceiver with AT1000 a.t .u. and vertical 
antenna for '·8MHz and a half-sized G5RV 
for the other bands. Others on c.w . on 
'·8MHz were K4PI. T77C, VG 1 ASJ (Cana
da). ZB2EO and 4U lITU. Goodies around 
3·8MHz were J87BZ, JWOA, PYOFG on 
Fernando de Noronha, YBOJH and ZL4KF, 
another fine catch , all on s.s .b . A couple 
on 7MHz were K8GVS/KH2 on Guam and 
VQ9LD on Diego Garcia on s.s.b. and c.w . 
respectively . Of note on 14MHz were 
J5WAD and ZD7BJ while sole OX noted 
on 21 MHz was 7P8BE. 
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Marcus Walden BRS86996 of Harro
gate, Yorks, had a ball in the CQ WW 
contest and had a job deciding what to put 
in his log for the column . He has a DX302 
and a 30m-long wire antenna. On 1·8MHz 
he heard K7NJ/ 4X and W2HCW around 
midnight and on 3·5MHz TR8JLD and 
VP2EC . Heard on 7MHz, by several other 
readers, was G4CNY jVP9, also JA5BJC. 
The 21 MHz band seemed the best for 
Marcus with HClOT, J87DX, P48K, 
TG9VT, TI2HP, TL8CK (QSL F6EWM), 
ZD7CW (QSL N4CTD), 3D6DX , 8P6AW 
and 8R 1 Z (QSL WI4K) . I missed out 
VK9XZ, on the 14MHz band . The 28MHz 
band produced just TR8AHO and 3B8MS. 

Bruce Milburn (Alfreton , Derbys) sent 
in his first log derived from a DX200 and 
40m-long antenna and 20m dipole. He has 
been on holiday in Wales and while there 
met his uncle who is GW 1 MEW but regret
ted not having a battery type receiver with 
him on what would have seemed to be a 
good DX site. To the log and, on 14MHz 
LU9DOK and ZL2BCG, then to 7MHz and 
VP2ET and 4U lITU. Better on 3·5MHz 
with JA 1UQP, JH6RYY, OD5BP, VE 1 LI 
and 9K2NA . 

Melvyn Dunn BRS86500 lives in 
Grimsby, S. Humberside, and has a Yaesu 
FRG-7700 plus a 40m-long wire antenna 
and now has 52 countries confirmed. On 
21 MHz he found 9H3IHQ (QSL POB 31 , 
Valetta), 9H4VSG on Gozo Island (cards to 
9H4L), 5Z4EU (QSL PAOGMM), ZS6KD 
and YCODNK . On 14MHz it was just 
FY5YE (QSL W5JLU) , so down to 7MHz 
and C06KW, PJ3AG, G4CNY /VP9 and 
J87 A (QSL N4PN), all around 7·060. The 
3·SMHz end of SOm found JA6GIJ , 
V44KAC (QSL WB2LCH), HH2MC (QSL 
POB 1404, Port Au Prince) and JY50Y J, 
spec ial prefi x celebrating 50th birthday of 
King Hussein . 

Earl ier in the column I was compliment
ing Dick Stanbridge for logging a ZL on 
c.w . on Top Band but now Robert Parsey 
of New Maiden, Surrey, comes up with 
ZL2BT logged on s.s.b . on Top Band with 
an RS43 report on 064SZ . Needless to say 
the confirmation QSL card is awaited ea
gerly . Congrats Robert. This catch was 
during the CO WW contest and the ZL was 
working G3ZEM who no doubt will also be 
a happy man . Back to Robert's log and 
OHOBA and T77V on Top Band, and to 
3·8MHz with D44BC (QSL POB 36 Min
delo), ZF2FL, HC1FF, HP1XXO (QSL 
WOANZ), JS7BZ, JWOA (QSL SP2HMT), 
WB7RFA/V2A and VP2MW . KL7XO was 
sole catch of note on 7 MHz and 14MHz 
was given a miss. On 21 MHz Robert found 
A4XRS, 3D6BP and 9Y4BA . 

Andy Durrant (Aldershot, Hants) seems 
to do most of his DXing in the early 
mornings finding little to comment on 
when it gets dark, except maybe 3·5MHz. 
He runs an FRG-SSOO plus FRT -7700 a.t .u. 
and an inverted Vee antenna. Starting with 
21 MHz Andy logged a fine one with 
BTl BK in China , C53EZ, EASTE , EL2DC, 
JH3JUZ, KG6DX on Guam and YCOHOB. 
Then , on 14MHz JA7MQH, JY50CH, 
TU2NH (QSL POB 1 OS3, Amoukrouz , 
Mauritania), ZD7 AL, 5B4NX , 5L2EF and 
9U5JB. Only finds on 7MHz were KL7E 
and J5WAD (QSL UA4PW) . Now to 
around 3·SMHz and KN6M/5 , VE3BVD, 
WB7RFA / V2A on Antigua, YV5ANF and 
4UlITU . 

Mike Willgoss G4XRR has been having 
fun running mobile with a converted Cobra 
CB rig giving 10W p.e.p . into a top-loaded 
whip and thereby managed to work 
ZS6WRS, DL6KBT / EAS, EASNP, YU2QS, 
CTlDIA , EA6WA, and 13PVB which is 
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Last October the Hornsea ARC 
staged the ELHOEX show at the 
Floral Hall, Homsea, promoting our 
hobby and involving local clubs and 
traders. Home-brew construction, 
ATV, SSTV and AMTOR were 
demonstrated. Shown here, on 
the RAYNET stand are G5CTE on the 
microphone and G8KFK doing the 

logging 

pretty respectable by any standard . Heard 
but not worked included ZD7 , PY, LU , 
ZS3 , UP 1, PZ 1, 7PS and others. From 
home Mike had contacts with CE3DNP, 
C53FE, LU1BSN , PJ2FR, W6KG/ZS , 
CX2AAL, OH 1 RY / C56 and 8R 1 Z. The 
two-element quad has been taken down 
and by now should have had two extra 
elements fitted plus a new rotator with the 
G5RV filling in meantime. 

Don 't forget to let me have your logs 
s.w .1. or licensed amateur. Sample log 
sheets are available from me for an s.a.s.e. 
Good listening . 

VHF FOlum 
During 1986 13 different stations, each 

in a different county, will operate on the 
70MHz band using the special call 
GB4MTR. Two-way QSOs, cross-band 
QSOs and s.w.1. reports will be welcome. 
An award will be available, details of which 
are available for an s.a.e. The call GB4MTR 
will be used by G4VOZ from January 1 to 
2S, G4ENA from January 29 to February 
25, GW4HBK from February 26 to March 
25 and G4ENB from March 26 to April 22. 
Further schedules available later on . 

Volunteer stations operating on 70MHz 
are required, particularly from the north of 
England and GU, GJ, GD and GI. Details of 
the project from Jerry Russell G4SEU, 49 
Lincoln Avenue, Nuneaton, Warks , Tel 
(0203) 394742 or from R. M . Bank 
G4WND, Rivendell, 59 Kiln Way, Poles
worth , Staffs . 

A very interesting article on the use of 
f .m. for TV transmissions was noted in the 
North Bristol ARC's recent newsletter as, 
by Roger Worth G4ZQF. The background 
to his work on this mode arises from the 
controversy among both amateurs and 
professionals as to whether the way for
ward should be a.m. or f .m. The present 
BC standard for most of the world's 
terrestrial TV services is a.m . vision with 
f .m. sound, and is used by most amateur 
TV stations, usually on the 430MHz band. 

Because of bandwidth problems, says 
Roger, a.m. is used on the 430MHz band 
but the conventional use of intercarrier 
sound is precluded as it is normally dis
placed by 6MHz from the vision carrier, Full 
colour TV will occupy up to SMHz band
width although 4MHz can contain suffi
cient colour information. Regretably, says 
G4ZQF, no-one has told computer manu
facturers this fact because most compos
ite video outputs of micros can occupy 10 
to 12MHz unless adequately filtered . The 

430MHz band did not offer much room for 
further experimentation but the 1·3GHz 
band " was a whole new world" with 
plenty of bandwidth available, enough for 
several A TV channels with intercarrier 
sound and full colour information. 

It was agreed with other amateurs to go 
for an f .m . system, which can still be 
picked up on a.m. receivers using slope 
detection. So a nominal frequency of 
1255MHz was chosen with sound dis
placed 6MHz. Roger says this choice was 
vindicated by Wood & Douglas, leading kit 
manufacturers , who endorsed the system . 
There are now several full two-way ama
teur TV stations in the Bristol area using 
full colour. G4ZQF and G8VPG also experi
ment with pre-emphasis and de-emphasis 
techniques on the video signal similar to 
that employed in satellite TV, to enhance 
the picture quality . 

The two stations each use about 5W of 
r.f . feeding into lS-element Yagis and 
work over a range of about lSkm. Roger 
says that talk-back takes place on 
144· 750MHz most evenings but particu
larly on Sundays and Wednesdays . He 
hopes that his experimentation will act as a 
spur to others to take up amateur TV on 
1·3GHz. 

It is learned from the RSGB 's Councif 
Letter that a couple of quite remarkable 
QSOs have taken place during a tropo
spheric opening between Hawaii and the 
west coast of the USA. KH6HME operat
ing at some 2500m a.s.1. worked into San 
Francisco on 430MHz and into Los An
geles with N6CA on 1296MHz, both con
tacts thought to be new world records for 
those bands. The previous record was 
between KH6HME and WB6NMT in 1979. 

October 19S5 will probably be remem
bered by most European v .h.f ./ u.h.f . ad
dicts as the month for tropo DX. During the 
period 12-14th conditions opened up into 
Europe between Northern Germany and 
Switzerland . John Fell GOAPI in Dorset 
(IOSO) contacted stations in Y37, LX , DD, 
PE, ON and HB on 144MHz w ith signal 
exchanges averaging 5 / 6 . John believes 
this w idespread opening exceeded all 
logged tropo events during the preceding 
lS months, in terms of signal stability , 
duration and geographical distribution . 
Subsequent band monitoring during the 
following week produced " selective " lifts 
into Holland and Germany, falling back to 
be replaced with well defined ducting into 
El. Many Southern G stations worked 
EI7FJ/P(WM) and EI9FE (V M), who both 
reported earlier openings during which all 
stations heard / worked were in D or 
PA-the ducting clearly extended comple
tely over the top of the UK! This period of 
well defined but short lived ducting contin
ued up to and through the JOT A weekend 
of 19 October. Several such GB special 
event stations found brief contacts into 
Europe as far as Denmark, but all this gave 
way to the "massive" event of 24-26 
October. During this period an extensive 
static high pressure system covered most 
of Europe producing sustained DX con
tacts throughout the region. Nick Foot 
G4WHO (Dorset) was monitoring 
144· 7 50MHz for A TV skeds when Johnny 
SM4CFL appeared on the channel calling 
CQ. GOAPI who was visiting at the time 
noted the electrifying effect of this 5/5 
f .m. signal from GT square-a distance of 
1379km being worked on approximately 
25W into a 9-element Vagi . 

Back at his home GOAPI , using 30W and 
a 19-element NBS Vagi , concentrated on 
144MHz s.s .b. and worked SM4POB (HU) 
at 1491 km, SM4LXZ (GT), LASIE (ES) and 
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144 MHz MULTIMODE TRANSVERTER 

BUT PROVING THAT BEAUTY IS A LITTLE MORE THAN SKIN DEEP 
WE'RE TAKING THE LID OFF OUR SECRET! 

FEATURES: -
• 25 watts TX output 
• GaAsFET RF stage 
• Transmit ALC circuit 
• 13.8V DC operation 
• Repeater shift (Simplex 

Normal, Reverse) 
• High level double balanced 

receive mixer 
• LED bargraph power output 
• RF VOX - adjustable delay 

- PTI override 

New and exciting products are in store this year, so follow our progress closely. 

U.K. RETAIL PRICE LIST - EFFECTIVE, JANUARY 1986 

Total Post Total Post 
inc. VAT Rate inc. VAT Rate 

MMT432128-S 70cm Linear T ransverter 195.50 B MMl28/100-S 10m 100W Linear, IOW input 129.95 
MMT12961144-G 23cm Linear T ransverter 258.75 0 MML 14413O-LS 2m 30W Linear, 1 or 3W input 94.30 
MMX12681144 1268MHz Transmit Up-Converter 195.50 0 MML 144/50-S 2m SOW Linear, IOW input 106.95 

MML 144/1 oo-S 2m looW Linear, IOW input 149.95 
MMC50/28 6m down to 10m Converter 35.65 A MML 14411 oo-HS 2m 100W Linear, 25W input 159.85 
MMCl44/28 2m down to 10m Converter 35.65 A MML 144/1 oo-LS 2m looW Linear, 1 or 3W input 169.95 
MMCl44/28-HP 2m High Performance Converter 47.90 A MML 144/2OO-S 2m 200W Linear, 3, 10, 25W input 334.65 
MMC432128-S 70cm down to 10m Converter 39.90 A MML432130-L 70cm 30W Linear, 1 or 3W input 169.05 
MMC4321144-S 70cm down to 2m Converter 39.90 A MML432150 70cm SOW Linear, IOW input 149.50 
MMKl2961144 23cm down to 2m Converter 129.95 B MML4321100 70cm looW Linear, IOW input 334.65 
MMK1691 /137.5 1690MHz WX Satellite Converter 145.00 B 

MMC435/600 70cm ATV Converter, UHF output 35.65 
MMGl44V 2m RF Switched GaAsFET Preamp 37.90 A MTV435 70cm ATV 20W Transmitter 197.80 
MMGl296 23cm GaAsFET Preamplifier 75.00 A 
MMG1691 1690MHz GaAsFET Preamp 129.95 B MM2oo1 RnY to TV Converter 189.00 

MM4oo1-KB RnY Transceiver with keyboard 299.00 
MMDl500P 1500MHz Divide by Ten Prescaler 119.60 A MMSl The Morsetalker 115.00 

MMS2 Advanced Morse Trainer 169.00 
MMR3/25 3dB 25 Watt Attenuator 19.95 A 
MMR7/3 7dB 3 Watt Attenuator 14.50 A MMT144128 2m Linear Transverter, IOW o/p 129.95 
MMRl5110 15dB 10 Watt Attenuator 14.50 A MMT144/28-R 2m Linear Transverter, 25W oIp 236.90 

Postage/Packing Charges: A = 1.84 B = 3.91 C = 4.60 0 = 5.98 Please allow 28 days for delivery of goods 

WELCOME 

MICROWAVE MODULES Ltd 
BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND 

Telephone : 051·5234011 Telex. 628608 MICRO G 
CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST 
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OZ 1 FGP(EO). The following morning pro
duced the best OX yet with SM 1 LPU on 
the island of Gutland giving a 5/7 report 
from JR32D-some 1515km. Several 
other SM stations were contacted on the 
25th, with G8AA Y reporting that OH had 
been worked from Dorset on 144 and 
432MHz. 

John Regnault G4SWX in Wood bridge 
(AM) is known to have contacted OH, UP, 
SP and OY on 144MHz c.w. during this 
period. John's station, with its "full legal" 

How good it was at 1032 on November 
10, to copy, " CO WAEDC CONTEST DE 
G3UUP," on 28MHz RTTY. The operator 
was making a long call and at 1034, his 
good signal became massive for a few 
seconds while it was influenced by a 
meteor ping. 

Contests are usually full of activity and 
this event, on November 9 and 10, was no 
exception, in fact I heard one "G" say, 
while operating on another band, "now 
back to the chaos on 14MHz." How right 
he was, the band was packed with sta
tions . For example I logged 10 countries, 
mainly from Europe, the Mediterranean 
area and the USSR. in the 1 5 minutes 
before 0900 on the 10th. Around that 
time, 21 MHz was dominated by hefty 
signals from SV5TS and UBOMA and a 
strong, but watery, signal from G3UUP. 
This suggests that conditions were, at 
times, a bit strange. Signals seemed to get 
stronger as the contest progressed and 
around noon on the 10th, the Russian 
stations UZ2FWA on 14MHz and UBOMA, 
UK3KP and UZ3A YR on 21 MHz, all had 
"rock crushing" signals, as did the OSB 
peaks of VE31R and VE2ATD while in OSO 
at 1750, on 14MHz. My OTH must have 
been just in the right spot for the skip, hi! 

On November 6 I copied, "Almost any
one can talk on the bands, but it takes a 
little more talent and effort to use this 
mode and that makes it more interesting." 
I am sure that many RTTY operators will 
share that point of view. One I liked on the 
9th was, "A real pleasure for me to (chat) 
with the keys and (listen) through the 
screen," I wonder just how many of us 
think about RTTY in that way? 

I found band conditions reasonable dur
ing the month prior to November 14 and, 
by taking a turn around each day, I copied 
RTTY signals from 9 countries on 3·5MHz, 
13 on 7MHz, 33 on 14MHz, 13 on 21MHz 
and 2 on 28MHz (as listed in Fig . 2), they 
covered the 5 continents, ranging from 
both Americas to Japan and from Green-

IRS1 Radio Satellites 
As this column is being written in early 
November, we find all of the currently 
active RS satellites in periods of deep 
shadow, and thus with their temperatures 
dropping fast . This particular eclipse peri
od will see the series out of the sun for 
periods of greater than 35 minutes of each 
two hour orbit. Consequently, the demise 
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capability, box of four 19-element MET 
NBS Vagi antennas, which are well de
coupled from the influence of local ob
structions, and the operating finesse to 
back it up, indicate what is possible . To 
have worked 175 European OTH locator 
squares in five months is a fine 
achievement. 

As the event finally drew towards its 
close on the 26th GOAPI heard a weak 
response to a CO GM call, which was 
followed some seconds later by an apolo-

land to South 
Africa. Among 
the interesting 
items I logged 
were, "CO 
CORONA TEST DE EA 1 AUN" on 28MHz 
at 1142 on November 2, the ITU station 
4U llTU on 3·5MHz during the W AE con
test on the 10th and both sides of a OSO 
across Brazil between PP7 AAD and PP811 
at 0950 on the 13th. 

One of the most dedicated RTTY opera
tors for many years both as an S.W.I. and 
licensed amateur is Ted Double G8CDW, 
seen with some of his earlier RTTY gear in 
Fig. 1. Ted holds many national and inter
national awards for his work in this field 
and readers who are interested in working 
for some of the awards offered by the 
British Amateur Radio Teleprinter Group, 
should send an s.a.e . to Ted at 89, Linden 
Gardens, Enfield, Middlesex. 

"Data traffic, my favourite viewing, has 
been excellent, with a contribution only 
one or two less than last month's offering. 
New ones for me this time are Burundi, 
Paraguay and Rhodes on RTTY and Co
lombia on AMTOR," writes Len Fenne
low G40DH, Wisbech. His remarkable 
haul of countries has been included in Fig . 
2. In Aldershot, Peter Lincoln had a good 
haul of Europeans, plus UBO, 4X6, a lone 
PY2 and a few north-Americans during the 
contest on the 9th and on October 18, he 
copied 9M2DW and a new country for 
him, HV2VO. .... 

of these ageing 
satellites due to 
battery freezing 
is a distinct 
possibility. A 
schedule of 

Fig. 1 

transponder on-times to attempt to main
tain operations means that RS-5 will be 
active each Tuesday and Saturday, with 
RS-7 on each Wednesday , Friday and 

getic GM8PNP explaining that he had for
gotten to switch on the p.a.-GM8PNP 
was calling from the Shetland Islands (ZU) 
and provided a first time contact for both 
stations. 

Reports 
by the 13th 

please 

Band (MHz) 

Country (Prefix) J.5 7 14 21 
Argentina (LU X 
Austria (DE) X X 
Balearic Is (EA6) X X 
Belgium (ON) X 
Brazil (PPS, PY) X 
Bulgaria (Ll) X X X 
Burundi (9U5) X 
Canada (VE) X X 
Canary Is (EAS) X 
Ceuta & Melilla (EA9) X 
Chile (CE) X 
Czechoslovakia (OK) X X 
Denmark (Ol) X X 
England (G) X X X X 
Finland (OH) X X 
France (F) X X X X 
E. Germany (Y2) X X 
W. Germany (DJ, OK, Dl) X X X 
Gozo & Comino (9H4) X 
Greece (SV) X X 
Greenland (OX) X 
Holland (PA) X X 
Hungary (HA, HG) X X X 
Ireland (El) X 
Israel (4X4, 4l4) X 
Italy (I) X X X X 
Japan (JA, JR. KA) X 
Malta (9HI) X 
Nigeria (5N) X X 
Norway (lA) X X 
Oman (A4X) X 
Paraguay (lP2) X 
Poland (SP) X X X 
Portugal (CTI) X X 
Puerto Rico (WP /KP) X 
Rhodes (SV5) X 
Romania (YO) X 
S. Africa (lS) X 
Sardinia (ISO) X 
Scotland (GM) X X X 
Sicily (IT9) X 
Spain (EA) X X X 
Sweden (SM) X X X 
Switzerland (HB9) X X X X 
Trinidad & Tobago (9Y4) X 
USA (K, N, W,) X X 
USSR (UA, UB, UK, UT, UZ, RB) X X X X 
Venezuela (YV) X 
Wales (GW) X 
Yugoslavia (YU) X 

Fig. 2 

28 

X 

X 

Sunday. (Note that Wednesdays are nor
mally for listed experiments only). RS-7 
will emerge from eclipse into full sunlight 
on December 11, and RS-5 on December 
14. So, if the Soviet DOSAAF command 
team are successful in nursing both the 
RADIO pair through this testing period, 
they should be back with us in full time 
operation by the time that you read this 
issue. 

The latest information from UA3CR via 
the 14·280MHz European AMSA T net on 
the forthcoming USSR satellites is that 
both RS-9 and RS-l 0 are complete, work
ing to full expectation, and are now fully 
prepared for final integration with the 
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launch vehicle. It is generally thought that a 
"piggy-back" ride with a COSMOS satel
lite from Plasetsk into a 2000km circular 
orbit (close to a two hour period) is the 
most likely probability, with the end of 
January or the beginning of February the 
expected date. (See PW June 1985 page 
64-65 for details) . 

ISKRA-4 is approaching completion ra
pidly, and it is still hoped that a transpon
der will be flown when it is released from 
SAL YUT -7 . It will be transported to the 
space-station in late January by the auto
matic Progress supply rocket , and will be 
put out from the SAL YUT -7 airlock with 
little delay. The initial orbital period will be 
similar to that of the mother craft , e.g. 
some 92 minutes, but, as this will rapidly 
decay, and is likely to burn out w ithin six 
weeks of placing into orbit, observers 
should regularly monitor the likely down
link frequencies and the nets for update 
information over the critical period . (See 
PWOctober ' 85 page 62 for earlier ISKRA 
characteristics) . 

Sidereal Time 
Those with computers will need to 

know the figure for sidereal time conver
sion to put into the programs using the 
W31WI based spherical triangle mathe
matics. Mainly because programs such as 
GM41HJs earlier " MCP3" will cease to 
perform after midnight on December 31 
without the number for the new year. Here 
are the figures for the current (as a guide) 
and for the next fourteen years , as year, 
and GMST: 

'850·27668226, 
'87 0·27535606, 
'890·27676777 , 
'910·27544157 , 
'930·27685328, 
'95 0·27552708, 
'970·27693880, 
'990·27561260. 

'860·27601916, 
'880·27469296, 
'900·27610467, 
'920·27477847 , 
'940·27619018, 
'960·27486399, 
'980·27627570, 

AMSA T-GEOSAT 
Phase IV has come a step closer follow

ing the announcement by NASA that the 
Advanced Communications Technology 
Satellite (ACTS for short) that is scheduled 
for launch in the Autumn of 1988 might 
include Amateur Radio interfaces. Jan King 
W3GEY, AMSA T Vice President for Engi
neering found that the possibility exists for 
AMSA T to fly its own transponder(s) on 
board ACTS, and further , Arianespace has 
informed AMSA T that they are developing 
a " piggy-back " pricing policy for small 
pay loads aboard the Ariane /V launcher. 

Research into the first concept tends to 
indicate that the demands of the very high 
speed digital switching at 30/32GHZ for 
ACTS might overtax AMSA T's limited 
resources, but, that it offers an excellent 
group " gateway" opportunity. (See PW 
February '85 page 64 about Gateway) . 

The second possibility would require 
AMSA T to provide a Mode Land S band 
transponder (and perhaps even amateur C 
band) plus their own antennas, making use 
of the power, attitude control and general 
housekeeping provided by the satellite 
itself. Packet radio could be included, as 
well as the possibility of linking selected 
terrestrial repeaters on a hemispheric 
basis. 

The third opportunity on Ariane IV could 
be used for a dual satellite system, one 
over the equator at 4 T west, the other at 
148" west, with an interlink, each at 
35 801km altitude, or, for AMSAT-DL's 
project of a Mode L 300 watt transponder 
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advanced from Phase IIlc . Alternatively, a 
GEOSAT "drifter" that slowly traverses 
earth 's equator over a period of weeks 
could be deployed. 

Those interested in participating with 
proposals are invited to write to AMSA T 
at WA2LOO, PO Box 177, Warwick , NY 
10990, USA so that the user aspect is fully 
represented . 

Shuttle Missions 
On the second day into orbit , October 

31 , the STS-6l-A Shuttle carrying the D-l 
European Space/ab and its crew of eight, 
including our three licensed European As
tronauts came up surprisingly early on 
145,575MHz (S23) with the auto system. 
This was sending " CO DPOSL record on 
tape K" and listening on the 437MHz 
uplinks for one minute, occasionally com
ing up with speech, mainly with DFOVR. 
No beacon operation was evidenced, and 
the 20 hour microtape must have been 
well stretched, as the operation was virtu
ally continuous until they closed down 
prior to the 1720 November 11 touch 
down at Edwards Air-Force Base in Cali
fornia . The advantage of the external an
tenna was obvious , as the signal often 
peaked some 30dB over S9 on a tracking 
beam , and was fully quieting on a hand
held . On Orbit 32 at 1618:22 November 1, 
PE 1 LFO conducted his propagation experi
ment. with 36 full groups of the three letter 
co-ordinates copied solidly at G310R 
OTHR, from where many excellent visual 
sightings were made to confirm the track
ing accuracy . 

Followers now await returns from both 
VERON and DARC to confirm their com
munications effectiveness. 

Yet another new mode is planned for the 
ASTRO-l STS-6l -E Space Shuttle mis
sion nominally planned for 6 March 1986 
(with a probable follow-up mission on 
either ASTRO-2 or 3) when Dr. Ron Parise 
WA4SIR, has the intention of taking pack
et radio into space. A special version of the 
T APR TNC-2 (Tuc son Area Packet Radio 
Terminal Node Controller) is now being 
rapidly put together for the project . 

In the meanwhile, Jeff Kelly KT2K, has 
edited the WOORE audio tapes, and AM
SAT plans to transmit these " on the air" in 
the near future . 

John Branegan GM41HJ offers some 
interesting details on the STS Shuttle 
missions, in that the clue to whether a 
particular mission will come into range of 
the UK is in the flight number. Any flight 
with a figure "2" in its number, e.g . 62A, 
is a polar launch into high inclination from 
California . All of these flights cross the UK 
going from north to south for a couple of 
orbits , and then some twelve hours of 
each rotation later will give two more 
orbits going from south to north . 

Flights with a " 1" in the number, e.g . 
51 J, emanate from Florida, mainly carrying 
commercial satellites destined for equator
ial geostationary orbits , thus the Shuttle 
never comes above its original launch 
latitude of 28" north or south, and none of 
these flights ever see the UK so far to their 
north. Just a few of these carry scientific 
payloads, and on the proviso that their 
inclination is above 40", they will be heard 
in the UK for some parts of some orbits. 
Fortunately most scientific missions use 
inclinations high enough to overfly Paris , 
and these can be heard over the entire 
United Kingdom . Furthermore, one or two 
Space/ab missions, e.g . 61 A, fly even 
further north, even tracking over Glasgow. 

Here follows a list of planned Shuttle 
missions that come into the range of the 

UK, with unguaranteed nominal launch 
dates: 

STS-62-A, March '86. 
72-A February '87 . 
71-K May '87. 

61-K September '86. 
STS-71-J May '87. 
71-P September '87 

For update information, Keplerian data, 
passes, etc ., listen during interesting mis
sions to ; RSGB bulletins from GB2RS daily 
at 1200 and 1700 on 3·650MHz; the 
shuttle audio from the TDRS satellites 
rebroadcast by WA3NAN of the Goddard 
Spaceflight Center ARC on 14·295MHz; 
the Jet Propulsion Laboratory amateur 
club stations on 14·280MHz u.s.b.; and 
the AMSAT nets previously given . The 
RSGB Prestel compatible DataBox can be 
dialled on (0707) 52242 for daily data. 

AMPTE 
The 9.00pm PDT 18 July dual-can final 

Barium release 118 OOOkm above Tahiti 
produced a 400km diameter artificial 
comet that sprouted a 7000km long tail. It 
was seen by observers on an Argentine 
Boeing 707 overflying the coast of Mexi
co, on the ground at observatories at Kitt 
Peak, Mount Palomar, McDonald and Peru, 
and by a few amateur astronomers also. 
They reported that the event " ... began 
with a light green colour, then turning red, 
persisting for several minutes, finally 
developing a very visible tail which dissi
pated after a few minutes .. . " . However, 
not a trace of the materials reached the 
waiting Charge Composition Explorer Sat
ellite, which has upset quite a lot of 
theories , and finalised the £55 000 000 
experiment . 

UoSA T Eclipse 
Our December column showed Harold 

Meerza's study of the UoSAT- l alias OS
CAR-9 satellite, and pointed out the Sep
tember period when it was due for first
time whole orbit illumination. In following 
the end of the eclipse of September 5, 
Harold has produced for us some fascinat
ing graphs of the spacecraft behaviour 
from telemetry taken at this time . 

Although the battery charge was unbro
ken throughout the orbit, thus confirming 
continuous solar panel illumination, there 
occurred a noticeable 14" C drop in the + Y 
facet temperature over a five minute peri
od (Fig . 1) . Using updated Keplerian ele
ments in GM4IHJ's " SATSOL" Spectrum 
computer program, the satellite was found 
to be placed barely clear of earths shadow 
during the period shown by the dotted line 
in Fig. 1. 

A more accurate picture of the ringed 
portion of Fig . 1 is shown by Fig . 2, by 
plotting values at 5·28 second intervals . It 
would appear that under marginal near
eclipse conditions, when the sun is seen 
through the blanket of earth's atmosphere, 
the heating of the infra-red part of the 
modified solar-spectrum is reduced, whilst 
the solar-cell performance remains unaf
fected . As we observers on terra-firma are 
accustomed to red sunrises and sunsets, 
due to attenuation of the blue end of the 
spectrum, Harold ' s evidence poses some 
new thinking on this phenomena, as the 
results are rather the opposite of that 
which we might have otherwise assumed. 
The current fluctuation bears a remarkable 
resemblance to the flutter of otherwise 
steady radio-beacons that is noticeable 
when satellites traverse from marginally 
sub to post-horizon, and it just could be 
the intermittent open-ended light guide 
ducting effect posed by the banked iono
spheric discontinuity layers I 
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Fig. 1: End of UoSAT 1 eclipses 

Fig. 4: OSCAR-10 Mode Land B 
antennas at EA4EO 

Our Beginners Series, Part // 
Now that we know where and when to 

find the satellites , the next step is to 
identify what we hear, initially from the 
onboard beacons and the telemetry. 

The RS-5 beacon is normally to be found 
on 29·452MHz, but can be switched to 
29·331MHz . RS-7 is usually at 
29·501 MHz, but can be put to 29·341 MHz 
as an alternative . (The beacons will f irst be 
heard a little higher than the frequency 
given, and go out with a slightly lower one, 
due to the speed of the satellites giving a 
Doppler shift to the observer) . Each bea
con transmits in Morse code c.w ., giving 
the satellite call sign indicator, followed by 
the telemetry listing all of the satellites 
" housekeeping data" such as the various 
temperatures, powers , voltages, currents, 
etc. 

The TLM-12 system in use was de
signed and built by Alexander Papkov, 
who also developed the command, code
store and ROBOT systems, as he has for 
the forthcoming RS-9 and 10 spacecraft . It 
consumes only 1 mA from a positive sup
ply rail , which increases to 5mA for 
200ms at the moment of measurement. 
The accuracy is within ± 1 per cent e.g . 
within plus or minus 2mV on the 9V 
parameter. Up to five groups of blocks of 
seven parameters are sent, followed by 
the identifier of the satellite, e.g . "RS-5 ", 
"RS-7", etc . The ground control stations 
can command the telemetry to send any 
one line or group either on or off, accord
ing to requirement and the particular pa
rameter under investigation, but, when a 
single channel is continuously monitored, 
the callsign identifier is not added. 

The basic frame of the seven parameter 
lines are prefixed by a letter, and the run 
follows the series " K, 0, 0 , G, U, S, W", 
with each letter followed by two figures , 
and then the callsign at the end of the 
block. If the ground command station is 
activating the satellite, an additional "dit " 
(Morse "E") is sent prior to the letter 
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Fig. 2: Every-frame detail 

prefix, thus giving " EK, EO, EO, EG, EU, 
ES, EW" as the channel indicators prior to 
the figures read, but the parameters trans
mitted remain identical. 

Following frames have their own prefix 
indicators of "I" , " N", " A" or " M " , but 
these two may be prefixed with the " E" 
" dit " when the satellite is under com
mand, so that "I" becomes "S", "N" 
goes to " R" , " A" changes to " U", and 
" M " to " W " for the same telemetry lines. 
The telemetry will normally appear upon 
the primary beacon frequency at the upper 
edge of the transponder passband, but 
may be commanded to the lower fre
quencyalternative. 

Primary Beacon Secondary Beacon 
Satellite Frequency (MHz) Frequency (MHz) 

RS 3 29·321 29·401 
RS 4 29·403 29·360 
RS 5 29·452 29·331" 
RS 6 29·453 29·411 
RS 7 29·501 29·341" 
RS 8 29·502 29·461 

" Normally ROBOT 
Note that the Doppler shift will offset these 
frequencies from the mean value, but within 
the RX passband 

Table 1 

letter Contents Calculation 

K Output Power 0·2 x N2 = op in 
mWof 
transponder 

D Voltage of Source N x 0·2 = power 
source in V 

0 Charge Current 20 x (100 - n) = 
charge in mA 

G Command Reading = N 
Indicator confirmation 

indicator of 
correct 
command 
received 

U Gas Pressure of N = relative kg m2 
sealed system 

S Temp . Regulator T = N = Temp of 
voltage regulator 
in'C 

W Temp. 29MHz TX T = N = Temp of 
cooling fins 29MHz output 

stage in 'C 

Table 2 

All of the satellites with their primary and 
secondary beacon frequencies, including 
RS-3, 4 , 6 and 8 should they return to 
active service are shown in Table 1. 

Table 2 shows the satellite ' s first 
channel, prefixed with the single letter, or 
with the "E" prefixed if under command. 

From this frame alone, a number of 
factors may be determined. If " K" is 
reading a defined figure above 00 then the 
transponder is active and functional. The 
battery state may be confirmed by "0" , 
while the charge rate from the regulator 
after the solar power source is shown by 
" 0 " which immediately indicates if the 
satellite is in sunlight or darkness. 

" G" gives a response that the command 

y. 
Fig. 3: Dish-feed for Mode L uplink 

and downlink at VE7CLD 

letter Contents Calculation 

K Output power, A s previous 
transponder 

D Zero adj . of TLM Figure given, e.g. 
calibration 00 level correct 

0 Beacon output 0·2 x N2 = 
power Beacon output in 

mW 
G Sensitivity, N= dB 

transponder (regulated) (10 = 
-10dB) 

U S-meter, 1st RX 0·1 x(N-l0)= 
S-units relative 

S S-meter, ROBOT As above 
RX (ROBOT 

145·826/ 
835MHz uplink) 

W S-meter, 2nd As above (Radio 
service RX Link RX) 

(145·850MHz 
uplink) 

" 10" (or " SO" ) gives the power output ofthe 
Beacon being heard, whilst " IG" (or " SG" ) 
shows whether the 1 OdB attenuator pad is in 
or out , e.g . if N = 10 then the RX is 10dB 
down to help prevent blocking by high power 
abusers, if " 00" then the transponder RX is 
at full sensitivity 

Table 3 

letter Content Calculation 

K Transponder output 0·2 x N2 = 
power transponder 

output in mW 
D Total solar panel 50N = solar 

output current in mA 
(charge rate) 

0 1 st solar panel 2·7 (N -26) = 
temperature temperature 

in ' C 
G 2nd solar panel temp As above 
U 3rd solar panel temp As above 
E Equipment structure 0·8 (N -5) = 

temp temp in 'C 
W Hermetically sealed 0·8 (N -10) = 

sect ion (Gas temp) temp in 'C 

Table 4 

instruction issued has been confirmed by 
the number given. " U" is the indicator for 
those sections of some of the satellites 
that are pressurised and hermetically 
sealed from space (not on all the RS 
series) . No pressure = 00. " S" shows the 
stabiliser block temperature, and " W " the 
transponder TX heatsink radiator. 

Table 3 in the second channel. with each 
numerical pair prefixed w ith the letter " I", 
or with " S" if under command station 
influence. 

Table 4 shows the third channel, prefix 
" N" (or " R" ). The S-meter readings are 
relative units, and not necessarily calibra
ted to any mythical " international stan
dard ". Whilst "IU" is the main RX, and 
" IS" can give the effective " RST" of your 
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REALISTIC@ SCANNERS 
'h.e PfI06e44ional Choice 

16·Channel Direct 
Entry System 

£23995 

• 68-88 MHz VHF-Lo 
• 108-136 MHz (AM) Aircraft 
.138-174 MHzVHF 
.380-512 MHz UHF 

Realistic PRO-30. Scan up to 
16 channels continuously, in 
two speeds. Two second scan 
delay. Squelch control, built-in 
speaker, jacks for earphones 
and long-range external 
antenna. Requires 6 "AA" 
batteries or ACIDC adapter. 
Memory requires 4 silver-oxide 
batteries.20-9131 ..... £239.95 

10-Channel Direct 
Entry System 

£19995 
• 68-88 MHz VHF-Lo 
• 138-174 MHz VHF 
• 380-512 MHz UHF 

Realistic PR0-31. A compact 
size scanner allows it to go 
anywhere you do, with direct 
keyboard frequency entry. 
Scans up to 10 channels with 
two second scan delay. 
Squelch control, built in 
speaker, earphone jack and a 
jack for long range external 
antenna. Requires 6 "AA" 
batteries or AC/OC adapter. 
20-9132 .................... £199.95 

TAKE A LOOKATTANDY, TODAY 
Visit your Iocat store or delller and see these and many more bargains. 

We service what we 881- over 2,600 exclusive lines! 
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SlItelllte OSCAR 9 

Epoch Time 85276·4 1448399 
Inclination 97·6414" 
RAAN 266·6496" 
Eccentricity 0·0001081 
Arg of Perigee 212·6663" 
Mean Anomaly 147·4512" 
Mean Motion (r.p.d.) 15·27626729 , 
Oecay Rate (rId' ) 1·1 26e-05 

Epoch Rev 22175 
SMA(km) 6858·011 
Anom Period (mln) 94·263865 
Apogee (km) 486·727 
Perigee (km) 485·245 
Beacon (MHz) 145·825 

l8tur Content C,lculation 

K Output power of As previous 
transponder 

0 On-board log N = No of 
QSOs ± 1 
made on 
ROBOT 

0 Heater radiation N x 0·1 = watts, 
control power of 

heating 
system for 
thermal 
regulation 

G Robot output N x 20 = power 
power inmW 

U Power of service N x 20 = mWof 
channel TX power of 

29·350MHz 
S Sensitivity pad of N = -dB of 

ROBOT ROBOT RX 
(10 = -1OdB) 

W Sensitivity of N = -dB of 
service RX 145·850MHz 

RX 

Table 5 

litter Cont,nt Celculation 

K Output power of As previous 
transponder 

0 9V transponder 0·1 x N = 
line transponder 

supply in V 
0 7·5V transponder As above 

line 
G 9V 1 st stabiliser As above 
U 7·5 V 1 st stabiliser As above 
S 9V 2nd stabiliser As above 
W 7·5V 2nd stabiliser 

Table 6 

" It was a great experience while it lasted," 
writes Bill Kelly from Belfast after sorting 
out a great deal of OX from the 144MHz 
repeater network which was placed in 
chaos by an extensive tropospheric open
ing in mid-October. Under such conditions, 
awards are won, records are broken and 
scientific knowledge is gained and, as Bill 
remarked, " This is what makes amateur 
radio really worthwhile ." 

Solar 
Only a few years ago, solar radio astro

nomers and a wide variety of scientific 
observers learnt a lot about the effect of 
solar flares on the earth 's atmosphere as 
one event on the sun followed another. 
However, now the sun is very quiet, and 
opinions vary as to how long this may be, 
we have the chance to extract as much 
information as possible from each isolated 
event as it takes place and to tryout the 
various instruments that are suggested for 
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OSCAR 10 OSCAR 11 RS5 RS 7 RSa 

85275·85372603 85275·71454271 85272·36987969 85274·01345740 85274·03973838 
26·2273" 98· 1810" 82·9525" 82·9550" 82·9531 " 
116·0561" 340·8135" 248·3138" 242·0455" 25()'3508" 
0·5965246 0·0012070 0·0007975 0·0022494 0·0017936 
50·5133" 250·2792" 209·7411 " 134·9399" 273·3515" 
348·9904" 109·7081' 150·3195" 225·3514" 86·5464" 
2·05856 198 14·61994195 12·05049503 12·08694756 12·02955854 
-4·8e-07 8e-07 4e-08 3e-08 4e-08 

1735 8474 16645 16715 16636. 
26105·451 7061 ·956 8033·857 8017·686 8043·182 
699·517437 98·495603 119·497166 119·136779 119·705141 
35302·337 710·901 1667·303 1668·130 1700·455 
4157·250 693·854 1654·489 1632·060 1671 ·602 
145·810 145·8260 29·451 29·501 29·502 

Fig.S. 

signal at the satellite during a -=s:::a:::te=I:::Ii:::te=----____ ---t---=:N:=:o=:A=A~a:=:_:::_:_:__=__:___=_l___:N:::O'::A=A___:9:::_::_;_:__=::_ 
ROBOT QSO. " IW" reads the Epoch Time 85257.385017 18 85262,22641727 
a.g .c. of a special RX, that is Inclination 98·6591 " 98·9553" 
used to give communication RAAN 287·6163" 215·7711' 
between the primary and sec- Eccentricity 0·0016697 0·0014817 
ondary command stations . Arg of Perigee 175·4269" 194·3161 " 
(145.850 to 29·350MHz) . Mean Anomaly 184·7063" 165·7581' 

We thus have some interest- Mean Motion (r.p.d.) 14·22470367 14·11381042 
Oecay Rate (rId' ) 6· 1 e-07 1·2e-06 

ing physical data which should Epoch Rev 12804 3960 
be of value to those consider- SMA (km) 7192·300 7229·968 
ing the thermo-dynamics of so- Anom Period (min) 101 ·232337 102·027727 
lar effects in vacuum, or satel- Apogee (km) 826·297 863·812 
lite rotation by graphing 0 , G Perigee (km) 802·279 842·386 
and U against time . Beacon (MHz) 137·5 137·5 

Table 5 shows the fourth 
channel , prefix " A" (or " U" ), 
e.g . AK or RK, etc . 

Apart from the AK (or RK) again giving 
the transponder output as before, the rest 
gives the various voltage levels used in the 
satell ite 's system . By merely placing a 
decimal point between the two figures of 
the last six levels an immediate check 
f igure of the stabilised supply voltage is 
given . 

Table 6 shows the fifth channel , prefix M 
(or W) , e.g . MK or WK, etc . 

Finally, the f ifth channel again has the 
same first figure as the transponder out
put . This time the frame is prefixed with M , 
or with the extra "dit " active as W , 
reading thus MK or WK, MD or WO and so 
on . MD or WO now gives the number of 
QSOs which have been made by the 
ROBOT in its travels around the world, and 
it w ill be noticed by comparing the number 
before and after making a ROBOT QSO 
that th is has clocked up by one . The 0 

solar work . Given ' 
clear skies , sun
spots can be seen 
by projecting the 
sun 's image, 
through a tele
scope, on to your own white card or use 
one of the special solar blanks. available 
from the British Astronomical Association 
or the London Solar Committee . Any sun
spots seen during these observations are 
drawn on the chart with a pencil and taking 
care to get the exact shape of the spot and 
shade the lighter areas. NEVER LOOK AT 
THE SUN DIRECT BECAUSE THIS CAN 
CAUSE SERIOUS EYE DAMAGE. It is 
now well known that solar flares, associa
ted with sunspots, emit radio waves over 
a broad band around 140MHz and can be 
detected with a simple radio telescope, or 
by listening for variations in the back
ground noise, of a 144MHz receiver, pro
viding that the antenna is directed toward 
the sun and the a.m . mode is selected . 

Fig.6. 

channel indicates the power in the heating 
elements used in the satellites as part of 
the thermal design to keep the tempera
ture environment within required limits , 
between the intense heat of raw space 
sunlight and the deep cold of dark space. 
This can be left on automatic, or can be 
commanded on and off by the control 
command. 

Radio Amateur 

Invalid and 

Blind Club 

Find out how you can obtain help or how 
you can help others by sending a sae to the 
hon secretary. Mrs Cathy Clark G1 GQJ. 
9 Conigre, Chinnor, Oxford OX9 4JY. 

Fluctuations in receiver noise , caused by 
the sun, will sound like the sea rolling over 
the shore and, in the case of the radio 
telescope these variations are drawn on 
the chart of a pen recorder. Solar radio 
noise recorded by the author at 143MHz is 
shown in Fig . 2 ; note also the general rise 
in noise level as the sun moves toward the 
main lobe of the antenna during an active 
period in February 1984. Solar radio 
waves reach earth in 8·3 minutes, but the 
streams of particles, ejected at the same 
t ime, may take between 20 and 40 hours 
to make the journey and, if they strike the 
earth's atmosphere , they can cause an 
aurora to manifest or disturb the natural 
state of the ionosphere . 

Both of these events can upset a wide 
spectrum of terrestrial radio communica
t ions. " You can detect solar flares by 
monitoring the strength of a distant v .Lt. 
(very low frequency) radio station and by 
looking for a sudden change in night-time 
signal level , one can get 30 hours advance 
warning of auroral conditions, " write 
Cambridge Kits in their August 1985 leaf-
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let, Kit News. This leaflet is available to 
readers, free of charge, by sending an 
s.a.e. (2 IRCs for overseas readers) to J. 
M. Mann, Cambridge Kits, 45 Old School 
Lane, Milton, Cambridge, CB4 4BS. This is 
an interesting area of research and I will be 
pleased to hear more about it , espec
ially the size and type of antenna that 
readers, already active in this field, are 
using. "We must be either very close to 
sunspot minimum or in for a long period of 
low solar activity," writes Robert Macken
zie, in the October issue of Solar News. He 
continues, " If we are near the minimum, it 
is strange that, so far, there is no sign of 
any new cycle spots." Solar News is 
published by the London Solar Committee 
and is available from Bert Chapman, 
" Brindles", Mill Lane, Hooe, Battle, E. 
Sussex, TN33 9HT, at £3 .50 per annum or 
£ 1 per specimen copy . 

The October issue contains an interest
ing radio section report , with a sketch by 
Colin Clements of a suggested mount for 
adjusting the elevation of a solar antenna 
(something I have to do about five times 
per year), and sunspot numbers compared 
with solar flux at 2800MHz for the period 
June to September inclusive. Other arti
cles, headed Magnetic Field of Sunspots, 
Polar Faculae and The Zurich Sunspot 
Classification, makes for good reading. 

" We have a sunspot l ," said Patrick 
Moore in Selsey, after his observation at 
1 145 on October 20, Fig. 3 , which ac
counts for the radio noise that I recorded 
from the sun, at 143MHz, on October 19, 
20, 21 and 22 . Cmdr. Henry Hatfield in 
Sevenoaks, also observed these spots 
with his spectrohelioscope and identified 
an active plage, 6 filaments and a few 
quiescent prominences and after seeing 
another small spot during the morning of 
November 10, Henry remarked , " Sun is 
looking more active than for many 
weeks." 

" Visual aurora were reported overnight 
on October 15/16, 16/17, 17/18, 22/23 
and 25/26," writes Ron Livesey in Glas
gow. Ron is the auroral co-ordinator for 
the British Astronomical Association . His 
own magnetometer recorded strong field 
disturbances on the 13th and 26th. The 
events on days 15, 16 and 17, were 
observed by the Royal Dutch weathership, 
Cumulus, at station Lima and were seen 
down to a latitude of 63". The aurora on 
days 22 and 25 were observed from 56 
and 60' respectively . The observatory at 
Boulder, Colorado, reported, " unsettled to 
active " conditions from October 14 to 21 , 
"minorto major storm" for 22 and 23 and 
" unsettled" again from 23 to 27, plus a 
reference to a "disappearing filament " on 
22/23. 

In Bristol, Ted Waring counted 18 sun
spots on October 24, 7 on the 26th and 4 
on November 10. In Johannesburg, Bob 
Anderson ' s group observed , 
3,7,9,0,15,17,36,30,30,34,34,23,5 and 
2 sunspots for the period October 15 to 
28 inclusive. " We recorded a surprise 
group of spots on the 15th, which peaked 
on the 21st and again on the 25th, coincid
ing with a report from Danie Overbeek who 
recorded a flare between 0400 and 0500 
on 22·3kHz from NWC, Australia, on the 
26th." 

During the weekend October 25/26, 
Filip Rogister ON1 BRL, Overijse, re
ceived signals from HK 1 HHX, OD5FN, 
some VP2 and VK statior'! s, VCODBO, 
YV5JEM/P, 4X6KJ and 8R1Z on phone 
and A4XZG, C53EK, PP50V and TR81G on 
c.w . Norman Hyde G2AIH, Epsom, heard 
stations on Austria, Italy, Portugal , Spain 
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and VE 1 BNN, Nova Scotia during the late 
afternoon of November 2 . " On the 3rd the 
band was open to Scandinavia, but by 
midday it was flat again," said Norman. 

The 28MHz (tOm) Band 
The 28MHz band is the favourite of 16-

year-old Douglas Maxwell of Hamilton, a 
keen s.w .1. for about 3 years . Douglas is 
currently studying for the RAE and we 
wish him the best of luck with this and a 
future Morse test, because when he gets 
his licence he can exploit this band to the 
full. 

During a 28MHz opening on November 2 
and 3, Douglas received signals from 
CT1DIA, DJOAAT, EA4CJJ , HA lUF, 
HG1MHB, 12ZJW, K1YZW, OE1LPM, 
OK1HBT, OK1PM, OZ1JOW, SM5DYC, 
SM7BAU, V01BBN, ZS3BI and ZS6CAY. 

Apart from the International Beacon Pro
ject stations and the amateur satellites that 
use this band, solar noise is often heard 
during major storms on the sun, plus 
interesting short skip activity while 
sporadic-E is about, and some really super 
DX can be heard and worked when the 
band is w ide open. Between 1720 and 
1740 on October 19, Fred Pallant 
G3RNM from Storrington logged c.w . 
signals from stations in Argentina and 
Brazil working into the UK and a couple of 
Spaniards on s.s.b. Fred heard LUs again 
around the same time on the 21 st and 
22nd and a Russian station at 0931 on the 
26th and remarked, " Got a bit dull in early 
November." 

Around noon on November 2, my Trio 
R-2000 communications receiver and 
Tono Theta 550 terminal copied c.w. 
signals from stations in Austria, Italy and 
Spain during a very short period of sporad
ic-E , however it shows that operators are 
prepared to use the band whenever condi 
t ions permit. The majority of 28MHz en
thusiasts keep a regular watch on the 
International Beacon Project frequencies 
between 28,200 and 28·300MHz. 

Tropospheric 
The atmospheric pressure, measured at 

my OTH, was predominantly high, with a 
few variations, between October 15 and 
28 when it began to fall gradually to reach 
30,Oin (1015mb) by 0200 on t he 31st . 
The slightly rounded figures on our month
ly pressure chart, Fig. 2, are the readings 
taken at noon and midnight from the 
cal ibrated chart on my continuously re
cording barograph. During this period of 
high pressure, with its sl ight ups and 
downs, v .h.f . conditions were generally 
good and as expected a fair bit of DX was 
worked . Right on my deadline for our 
January issue, October 15, the pressure 
was around 30·6in (1036mb) and a tropo
spheric opening was in progress. Obvious
ly, many reports about that event were too 
late for the January column, however, I can 
now put that to rights . " There was a good 
lift on 144MHz when I heard two German 
stations and LA8EY working through the 
Scottish Borders repeater GB3SB R2, as 
well as such prefixes as El , G, GM and GW 
on October 16," writes Douglas Maxwell. 
" Exceptional tropo opening on October 13 
and 14, " said Paul Burnett G1 DAT, 
Cleveland, who heard GMs and GWs in 
OSO on a 144MHz simplex channel. 

" Over the weekend October 12/13, I 
just left my beam pointing towards London 
and worked stations on 144MHz from W . 
Germany to Spain, " reports Dave Hewett 
G8ZRE, Chester . Dave uses a Yaesu FT-

480R. Sota linear and an 8XY Vagi some 
12m a.g.1. and although his OTH is only 
about 30m a.s.l. , he also contacted sta
tions in the Channel Islands and France on 
the 12th and 13th and an OZ YL, coping 
very well with a pile up, and a couple of 
SMs on the 20th. Dave is working for the 
" All Jersey Award " and while driving 
through Chester at 1150 on the 13th, he 
received a 55 signal from GJ60ZB, using 
only the 51..8 whip antenna on his car. 

"My station is only 24m above sea 
level," writes Peter Labron G1 EON. Aln
wick and using an FT -290R, Microwave 
Modules linear and 9-element T onna an
tenna, on 144MHz worked F 1 DZB on the 
13th, GI4TSC/P on f .m. in West Antrim 
and OZ11WT on the 16th and OK1JKT/P 
and PE3CEG on the 17th. Peter tells me 
that his atmospheric pressure readings 
were 1040, 1037 and 1033mb on days 
13, 16 and 17 respectively. "The f .m . 
contact with the GI proved interesting as 
he was only using 10W to a 51..8 whip 
antenna on his car, " said Peter. 

"The big talking point for many a day 
was the tremendous conditions prevailing 
between October 11 and 16. Never heard 
the like of it, at times great confusion as 
amateurs opened up several repeaters and 
sometimes the band was impossible with 
so much cross-talk," writes Bill Kelly. This 
was after hearing signals from 30 144MHz 
repeaters, notably from Cork EI3EF on RS, 
Dyfed GB3WW R7 , Elgin GB3SS RO, Fife 
GB3FF RO, a new one for Bill Galway 
EI7 AMB R 1, Isle of Mull GB3HI R4, Norfolk 
GB3NB R1 and West Devon GB3WD R4. 
Bill also heard the repeater in Limerick 
EI4LRC on R5 swamping out GB3NI in 
Belfast on the same channel. 

" It would be true to say that things took 
off on October 12," remarked Andy Staf
ford G4VPM. Paignton, at the start of his 
most impressive v .h.f./u .h.f. log. It began 
on the 12th listing OSOs with stations in 
France, Germany and Switzerland on 
144MHz and France, Holland and Germany 
on 432MHz and ended early on the 27th 
with LA5XAA on 144MHz. Meanwhile he 
worked Dutch and German stations like 
locals and added Czechoslovakia on 144 
and 432MHz on the 13th, Denmark on 
both bands and EI4CEB/P on the 14th, 
GI4 T AJ/P on the 15th, heard DJ9DL 
working SP9FG on 432MHz c.w . on the 
17th, and contacted SP6GWB/6, gaining 
a new country on 144MHz on the 18th. 
Then he heard weak Scandinavian stations 
on 144MHz on the 20th and worked into 
Sweden and Austria on 144MHz on the 
24th and 26th respectively . However. his 
best came on the 26th when he had 59 
reports both ways with a couple of OZs 'on 
432MHz, in Bornholm Island using 10W to 
a 19-element Tonna. Andy's score at 
November 5 was 111 ORA squares and 
27 countries worked on 144MHz and 46 
squares and 14 countries on 432MHz. A 
fine achievement by any standard Andy. 

Propagation Beacons 
My thanks to John Allaway G3FKM. 

Editor and Secretary of IARU Region 1, for 
regular copies of their publication Region 1 
News. From the October issue I learnt that 
the robot beacon IY 4M (which many 
readers have already heard on 
28· 195MHz) is installed at Villa Grifone in 
Ponecchio Marconi, where the special sta
tion IY4FGM has been working for several 
years. "The special prefix IY4 is well 
known internationally; the suffix 'M' 
means Marconi since the OTC command 
of the beacon will transmit historical and 
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geographical information about Villa Gri
fone itself, " says the report. I note that the 
International Beacon Project (IBP) and the 
RSGB have co-operated to produce a 
special log sheet for beacon reception on 
all h.f . bands. Sheets may be sent to or 
obtained from John Gilbert G4CEB, Build
ing R25, Rutherford Appleton Laboratory, 
Chilton, Didcot, Oxon OX 11 OOX . The 
data will then be stored on the laboratory' s 
computer for subsequent retrieval and 
analysis . Once again we see the value of 
routine observations and co-operation 
between amateur and professional bodies 
and I hope that many of you will take part . 

" At 2007 on October 25, DLOIGI was 
very strong, " writes Fred Pallant . Every 
day around 0800 from October 15 to 
November 14, I received reasonably 
strong signals from the RSGB beacons at 
Wrotham GB3VHF on 144·925MHz and 
from their headquarters in Potters Bar, 
GB3NHO on the 50MHz band . 

Len Fennelow G40DH, logged the 
14MHz beacons CT3B, W6WX/B and 
4U 1 UN /B, almost daily and OH2B , 
LU4AA, ZS6DN/B and 4X6TV / B on most 
days between October 15 and 31 . Chris 
van den Berg heard the UK 144MHz bea
cons in Cornwall GB3CTC 144·91 5MHz on 
October 17, 20, 26 and 27 and Wrotham 
GB3VHF 144·925MHz on most days 
between the 17th and November 8 . He 

As you read this, we are approximately 
half-way between the end of the 1985 and 
the beginning of the 1986 sporadic-E 
seasons, that extraordinary period of 
propagation that all TVDXers look forward 
to . Every year, more radio enthusiasts add 
DXTV equipment to their stations and 
some have yet to face the chaotic state of 
Band I (40 to 68MHz) as signals from 
Europe, Russia and Scandinavia fight for 
predominance on their screens during the 
life-span of an event. 

A sporadic-E disturbance can occur at 
any time between sunrise and sunset , from 
about mid-April to the end of September 
and the intensity of individual events can 
ebb and flow for several hours. However, 
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also received signals from the beacons in 
Belgium ON4VHF 144·985MHz on most 
days from October 17 to November 4 and 
Germany DLOPR 144·91 OMHz on the 24th 
and 25th. 

My thanks to Chris van den Berg, The, 
Hague, Len Fennelow, Wisbech, Henry' 
Hatfield, Norman Hyde, Bill Kelly, Douglas 
Maxwell , Ted Owen, Maiden, Fred Pallant, 
Gordon Pheasant , Filip Rogister and Ted 
Waring for the logs which enabled me to 
complete the monthly beacon chart, Fig . 4 . 
I know this is referred to by many people . 
Gordon and Filip logged most of the south
American beacons on the chart and Nor
man has been hearing the 50MHz beacons 
GB3RMK and GB3SIX , almost daily by 
meteor trail reflection. Gordon also logged 
the VP and VK beacons in Fig . 4 , and heard 
the Gibraltar beacon ZB2VHF, on 50MHz, 
on November 3. 

Band 11 
. 'VHF broadcast band also very good 

between October 11 and 16," writes Bill 
Kelly, who, using a Grundig 3000 receiv-

during the peak 
months of June 
and July, distur
bances may con
tinue all day and 
produce some very interesting and often 
exciting results . Now, to help me whet the 
newcomers' appetite for pictures from 
afar, my thanks are due to Paul Drink
water in Sutton Coldfield , Len Eastman 
G8UUE of Bristol , Asim Aziz and Rehan 
Mullick, Lahore and Major Rana Roy, 
from India , for their pictures of people seen 
during programmes from Switzerland , 
(Fig . 1). Iceland, Poland and Spain (Figs. 
2-4). Dubai TV (Fig . 5) and the USSR (Figs. 
6 and 7) . Also seen were test cards from 
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er, logged most midland and Scottish 
stations including BBC Radios Lancaster 
and Merseyside and ILR Piccadilly and 
Radio Nova , but no continentals . While 
using the v.h.f . radio section of my Plus
tron TVR5D, some 200m a.s.1. in Ash
down Forest , Sussex, at 1145 on the 
15th, I heard several French stations 
around 100MHz and, despite the good 
conditions , I noted that the polarity, verti
calor horizontal , of the telescopic antenna 
was extremely important. Whenever 
weather conditons look promising, it is 
always worth having a portable in the car 
with you ready for a tune through Band 11 
when you reach some high ground with a 
clear take off. With Christmas over and the 
sales beginning in the shops, now is a 
good time to look for one of those sets 
with good technical features on the f.m . 
broadcast band and, which is always im
portant, at the right price . 

At times , during October opening, Har
old Brodribb, St. Leonards-on-Sea, using 
a Roberts 505 receiver, logged signals 
from the French locals FTF, Radio Classi
que and Paris Metropole between 104 and 
107MHz and below 102MHz he found 7 
editions of France Culture and 5 each of 
Inter and Musique mainly from Abbeville , 
Caen, Paris, Reims and Rouen . 

Reports by 
the 13th please 

Norway (Fig . 8). by Tony Palfreyman in 
Sheffield and Germany (Fig . 9). by Roger 
Wallis of Solihull , a weather chart from 
Spain (Fig . 10) from Dave Cawser in 
Burton-on-Trent and a Hungarian caption 
(Fig . 11) received by Peter Baylis . Al
though these pictures were seen during 
earlier seasons, they are just a sample of 
what a good sporadic-E can produce and 
the excitement comes in not knowing 
what will appear next when one tunes 
through Chs .E2 48·25MHz, E3 55·25MHz, 
E4 62·25MHz, la 53·75MHz, Ib 62·25MHz, 
R1 49·75MHz and R2 59·25MHz. Under 
normal conditions, stations sharing the 
same or similar frequencies do not inter
fere with each other, but when sporadic-E 
is present , their operating range can be 
multiplied by at least 10. The main source 
of station information and frequencies is 
the World Radio TV Handbook. Another 
book, almost a must for the TVDXer, is 
Guide to World-Wide Television Test Cards, 
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RADIO SHA K FOR SCANNERS 
TEWCAII 
Scanner 
Antenna. 

V AESU FRG-9600 lIl . 

AR-2002 £398 

PRO 2003 
60 CHANNEL 

Normal Version 
30-600MHz 
£19.95 

TEWCA112 
12dB 
Amplified 
Antenna. 
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signals. 60-
600MHz £49.95 

(Use in or 
outdoors 
height 1m) 

Carriage on 
either £3.45 

£449.00 

BC-200FB 
16 CHANNEL 

\.~-----

PRO-30 
SCANNER 

£299.95 £199.95 £239.95 

RADIO SHACK FOR SCANNERS AND AMATEUR RADIO 

RADIO SHACK L TD ~~8N~~~A~~~~!~ GARDENS. 

(Just around the corner from West Hampstead Station on the Jubilee Line) 
Giro Account No. 588 7151 Telephone: 01-624 7174 

AERIAL TECHNIQUES 

WE 
HAVE 

IT 
ALL 

HERE 

Yes indeed we have - and ifs all in our CATALOGUE FOR 1986 packed with Aerials, 
Amplifiers, Filters, Rotators, Hardware etc. etc. for all types of aerial installation/ 
requirement including TV/FM DXing within Bands 1 to 5 inclusive. Multi-Standard PAU 
SECAM colour televisions are featured for DXing, Domestic and Dverseas television 
reception . AERIAL TECHNIOUES also provide a complete and comprehensive consul
tancy service for ALL reception queries/problems ISAE please!. We can now offer an 
attractively priced 11GHz Satellite System for the reception of ECS 1, INTELSAT V and 
other Satellites, separate leaflets are available on request. 
For a speedy dispatch, ACCESS and VISA Mail & Telephone orders may be placed for 
any of the items listed in our comprehensive Catalogue. 
We are active TV/FM DXing specialists - your guarantee of honest and knowledgeable 
advice. 

WHETHER YOUR NEED IS FDR LOCAL OR FRINGE RECEPTION, ALTERNATIVE 
CHANNELS, TV/FM DXING, OR FOR A DISTRIBUTION SYSTEM, AERIAL TECHNIQUES 
IS THE 'ONE STOP' ADDRESS FOR ALL EQUIPMENT. 

AERIAL TECHNIQUES IS UNIOUE -
OUR HIGH QUALITY CATALOGUE COSTS ONLY 65p. 

Why not send for vour copv today - please include an SAE with all enquiries. 

AERIAL TECHNIQUES (T) 
11 Kent Road, Parkstone, 

Poole, Dorset BH12 2EH, Tel: 0202 738232 
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-Now! The Practical Way! 

• Electronics - Microprocessors r-;:::-;;;;;;;;;n:;;:"'::::I 
- Computer Technology is the 
career and hobby of the 
future. We can train you at 
home in a simple, practical 
and interesting way . 

• Recognise and handle all 
current electronic components 
and 'chips'. 

• Carry out full programme of 
experimental work on electronic computer circuits 
including modern digital technology. 

• Build an oscilloscope and master circuit diagram. 
• Testing and servicing radio - T.V. - hi-fi and all types of 

electronic/computer/industrial equipment. 

NewJob? New Career? New Hobby? 
SEN D THI S CO UPON NOW 

~----------------------------, I I'lIIIII COLOUR BROCHURE OR TELOPHONE US 062 67 611 ' ~ I 
I Pleaw $end your brochure ... 'thou! ,) nV obl '9')1 ,on to OR TELEX 22758 (24 HR SERVICEI CACC I 
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by two well known enthusiasts. Keith 
Hamer and Garry Smith. This is published 
by HS Publications. 7 Epping Close. Derby. 
DE3 4HR. Yet another book. recently 
released. which I think is a must for the TV 
enthusiasts book shelf is How to Improve 
Television and Radio Reception published 
by the Department of Trade and Industry 
and available. on request. at the Post 
Office counter . 

Band I 
"There was a very strong opening 

between 1030 and 1430 on October 15." 
writes Len Eastman. after receiving test 
cards from Austria ORF. W . Germany and 
Sweden on Ch. E2 and USSR on Chs. R 1. 2 
and 3. Between 0900 and 1030 on No
vember 2. Len received pictures. some
times in colour from Italy RAI on their Chs. 
A and B. 53·75 and 62·25MHz respective
ly and at 1100 on the 3rd he saw Scandi
navian test cards fighting for predomi
nance on Chs. E2 and 3 and he identified 
the Norwegian stations Bagn. Gamlemsve
ten and Melhus and a programme from 
Sweden. 

At 1302 on the 2nd. I watched. for 
about 10 minutes. a programme on Ch. Rl 
about the testing of car seat belts with the 
appropriate sound on 56·25MHz. During 
the morning of October 15 Neil Purling in 
Hull. logged test cards sometimes with 
multiple ghosts from Germany ARD/ZDF. 
Sweden TV 1 Sverige and Switzerland 
+PTT SRGl and Ch . E2 . Poland TVP. on 
Ch. R 1. He also saw programmes of 
dancing and news with the NPORPAMMA 
logo and HOBOCTN caption from the 
USSR. 

lan Davidson from Carmarthen reports 
seeing pictures from Spain TVE 1 and Ch. 
E2 on October 26. Mike Bennet in 
Slough. watched a film from TVE on Chs. 
E2. 3 and 4 at 1130 on November 2 . Mike 
also logged test cards from Belgium RTBF 
at 0817 and one scribed RTBF LIEGE 
CANAL 3 at 1120 on October 14. During 
the early afternoon of the 15th he received 
test cards from Austria ORF FS 1 and Ch. 
E2. Czechoslovakia CST RS-KH and news 
from the USSR on Ch. R 1 and CST and the 
regional test card SRTV BRA TISLA V A on 
Ch. R2. 

On November 2 Keith Chaplin from 
Barrow-on-Soar received test cards from 
Italy RAI-l. Spain TVE- l and the Norwe
gian regional GULEN on Chs. la. E3 and E2 
respectively . 

At 1143 on November 2. Gordon 
Pheasant. Walsall. watched the Beatles 
possibly from Spain on Ch. E4 and. during 
the following morning he received'test 
cards. in colour. from the Norwegian re
gionals. Melhus Ch. E2 and Kongsberg 
Ch.E4 and Sweden TVl Sverige. 

Tropospheric 
The slightly varying high pressure 

between October 14 and 28. as expected. 
was a major contributor to the cause of the 
variety of tropospheric openings which 
affected Bands Ill. IV and V during that 
period. 

Soon after moving to a new OTH on high 
ground. lan Davidson tried out his Vega 
402DE and Sanyo receivers. On October 
26 and 27 he logged negative pictures 
from France FR3 on Ch. 21. a test card 
from Holland PTT-NED2 on Ch. 27 and 
pictures from TVS at Rowridge and Ulster 
TV. As lan is without a rotator. he uses a 
Tandy wideband antenna facing south 
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east and separate group CID antennas 
looking north-east and south-west. all in
stalled in his attic . 

I received a test card from Belgium BRT 
on Chs. E8 and 10 at 1110 on the 16th. 
long bursts of PTT -NED 1 on Ch. E4 early 
on the 18th and strong pictures. in colour. 
from an unipentified station around Chs. 
E7 and 11 at 1812 on the 24th. I also 
logged a test card from Denmark DR with 
OSB on Ch. E5 and a football match on Ch. 
E 10 at 0748 and 1914 respectively on the 
27th . I then saw the programme caption 
WIR KOMMEN GLEICH. SESAM 
STRASSE. followed by pictures of birds. 
deer and children on Ch. El 0 at 0810 on 
the 28th. 

" What a surprise October was with the 
vigorous tropospheric opening between 
days 10 and 27. with Band III opening first 
on the 10th and u.h.f. on the 12th. with 
pictures like locals. " writes Mike Bennett . 
His comprehensive log includes details of 
seeing captions. cartoons. election re
sults. films. news. sport. test cards. telex 
and weather reports from stations in Bel
gium. France and Luxembourg in Band III 
and similar programmes from the French 
networks. AT2. FR3. TFl and TDF on 
several u.h.f. channels . He also saw the 
French caption A2/RES 2. Reseau Specia
lise and RFP (Rege Frances De Publicity) . 
on Chs. 24. 27 and 21. respectively. "All 
u.h.f . channels were received on a home
made Band I antenna." said Mike. which 
just goes to show how potent these DX 
signals were . 

" Atmospheric pressure was 1030mb. 
which covered the north-sea area. with 
Scandinavians dominating Band Ill. RTE 
signals were about normal but France and 
Holland were weak . Denmark. Norway. E. 
and W . Germany and Belgium were 'rom
ping ' in and on given channels . I could 
separate four programmes by rotating 
even the telescopic rod: ' writes Simon 
Hamer. New Radnor. All this was after a 
DXpedition in near freezing temperatures 
to Penyfforest Hill on October 27 . Simon 
has special knowledge of Denmark and he 
identified South-West Jutland on Ch. E5. 
S. Jutland on E6. Southern Jutland on E7. 
Arhus Jutland on E8 and W . Jutland on 
El0. From Denmark. he saw tennis from 
Brighton at 1445 and 1610. Dynasty with 
Danish subtitles . the soap opera Dollars 
and an interference caption. " Atmosferik 
Kraeftig I Hele Landet'" and a Daffy Duck 
cartoon from Belgium RTBF-l from Wavre 
on E8 and Leglise on Ell . His entertain
ment continued with. Bring 'Em Back Alive 
w ith Flemish subtitles from BRT -.1 on El O. 
Akuelle Kamera. with news from DFF-l on 
E7 from Schwerin. a documentary from 
Norway NRK on E5.6.7.8 and 9 and a 
German language period film from W . 
Germany ARD on E8.9 and 10. He also 
received pictures from the German ZDF on 
the u.h.f . channels 30. 34. 35 and 37 and a 
caption with a digital clock from WDR Ill. 
Munster on Ch. 47 . Follow that Simon. hi . 

Between the 13th and 20th Harold 
Brodribb of St . Leonards-on-Sea received 
pictures from Belgium. France and Luxem
bourg in Band III and identified signals from 
Liege. Leglise and Wavre and the captions 
RTBF-l and RTL. 

Keith Chaplin. using Luxor and Vega 
receivers. logged pictures from Belgium. 
Denmark. Eire. France. Germany. Luxem
bourg for the first time and Sweden in 
Band III and Belgium. Germany and Holland 
in Bands IV and V between the 13th and 
29th. On the 23rd there was a tremendous 
signal from Tyne Tees at Bilsdale. 

"I have recently started TVDXing," 

writes David Meredith from Dudley. using 
an Antiference XG8 antenna and wide
band mast head amplifier. He received 
pictures in Band III from Norway around 
2015 on the 24th and Belgium RTBF-l at 
1845 on the 27th. During the evening of 
the 24th. David checked the u.h.f. band 
and found pictures from Anglia TV from 
Sandy Heath. HTV from Moel-y-Parc and 
S4C from Presely . 

Gordon Pheasant saw a wide-screen 
cowboy film on Ch.E 11 and a Scandina
vian TV programme on all Channels from 
E6 to El 0 on the 26th and Danish and 
German test cards on Ch. E5 and E9 
respectively on the 27th. 

SSTV 
Although our survey in 1985 showed 

that Slow Scan Television has only a small 
following among our readers. I feel sure 
that this will grow especially now that both 
receiving and transmitting equipment. for 
this mode. is more readily available either 
by using a dedicated box. or a program for 
the home computer . Although at 
present the most popular frequency for 
SSTV is 14·230MHz. amateurs around the 
world also exchange pictures on 3·730. 
7·040.21·340.28·680 and 144·500MHz. 
giving plenty of scope for some interesting 
DX especially on the bands above 21 MHz 
which are subject to a variety of atmos
pheric disturbances. The recent success of 
the SSTV pictures from the space shuttle 
Challenger and the article. SSTV from 
Space. in our December issue. should whet 
more appetites for this type of 
communication . 

Earlier in 1985. Peter Lincoln in Alder
shot received pictures from Yugoslavia. 
YZ2RTN while in OSO with a GW. Fig . 12 
and at 1531 on November 2. I copied 
pictures from 11 BWB in contact with a DJ 
on 14·230MHz and read the captions. " My 
name is Carl " . " Ok Ok 100xl00" and 
"RIG FTlOl 422A" . Around 1145 on the 
1 Oth. I copied the captions. "VY 73" in 
large letters on the screen. "BTU OM 
DF3PU" and "PSE KK IC8POF" ' . using a 
Spectrum computer with Scarab software. 

The rumour. apparently rife among 
SSTVers in the USA. that Richard Thurlow 
G3WW. March is quitting amateur radio 
especially SSTV because he has sold his 
tower and beam is FALSE. He is only 
planning a move of OTH to be nearer to his 
family. On November 11. Richard had held 
an amateur licence for 47 years and on the 
3rd. DL 1 KAD I A gave him his 21 OOth. first 
time. SSTV OSO. During the " W " Satur
day 14MHz SSTV net on the 9th. Richard 
exchanged 36 and 12 seconds colour 
pictures with W 1 JKF and K4KG. the latter 
reporting 90 per cent reception on an 
opening band, however. later 100 per cent 
colour pictures were received by G3WW. 

" Condit ions were very poor for slow
scan in October. but still a few new 
callsigns . CT5BER. 1211. 14 YMO. LA4LN. 
SP6BNG. W 1 SGA and YU 1 NR. appeared 
on my screen." writes Lester Curno. 
Cornwall. On the 18th he had a very 
interesting hour watching a transatlantic 
OSO with CTl AKD. G3NOX. G4ZEK. 
WA lNNB and W4CVS taking part. "Very 
weak signals . but some frames reasonably 
visible." said Lester. He also copied pic
tures from GB4ES and GB4SVS on 
3·5MHz and LA4LN on 14MHz during the 
Scout Jamboree ·on the 20th. the caption 
"CO GJ4YCR JERSEY ISLAND" at 0947 
on the 27th and signals from 13XOW 
working G4GOZ on November 9. During 
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the month prior to November 13, Peter 
Lincoln , Aldershot, copied a few weak 
frames of SSTV from N. America and 

The dedication of some " Old Timer" 
s.w .l.s is quite amazing, after so many 
years. Their constant enthusiasm in 
searching the broadcast bands for inter
esting signals and programmes is just one 
reason why this is such a great hobby. 
Take, for example, a real " Old Timer", Bill 
Kelly of Belfast: he says "To look at my 
list of m.w. DX you would think that the 
main object is DXing the USA. This is not 
so , for I spend many hours of the night 
searching up and down the m.w. band for 
other stations in Europe and abroad . Many 
Russian and Arabic broadcasts are heard 
but are difficult to identify positively by 
announcements-for example, Radio Mos
cow is Radio Moscow even when relayed 
by other stations." 

When conditions on m.w. are poor, Bill 
moves down to the Tropical Bands to have 
a look there . He says " I may sit for an hour 
waiting to identify a station only to note 
that it is just a near European relay . It ' s the 
only way, though, it's no good trotting up 
and down the band-a rolling stone 
gathers no moss!" 

OX Report 
Note: Frequencies in kHz. Times in UTC 

= GMT. 
Transatlantic OX: With the longer win

ter evenings now upon us, m.w. DX 
reception is improving . 

During October, Bill Kelly heard the 
" Memory Station" WMRE 1510 as early 
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although he knew GJ was being worked he 
reckons that he is too close to copy that 
area on 14MHz and must wait for short 
skip conditions. 

as 2320 from Bos
ton. First-hand 
news was received 
about Hurricane 
Juan in the Gulf of 
Mexico at 0115 on 
two nights from Washington 's WTOP 
1500. Although WGAR 1220 could be 
heard from Cleveland, Ohio at 0130 it was 
rather weak but by 0610 it was very good. 
New York too, was better later, WHN 
1050 being noted at 0545 . 

Bill says conditions were very good on 
October 28. WCAU 1210 was logged 
from Philadelphia at 0135 and WBAl 
1090, Baltimore was also a good signal. 
Excellent signals were heard, too, from 
Canada that night, includin9 CKYQ 610 
from Grand Bank, Newfoundland at 0215 . 
This station was also received on several 
other nights-usually around 0145-with 
football match commentaries . 

CJYQ 930 from St . John's, Newfound
land was by far the most consistent DX 
signal on the band and put in an appear
ance as early as 2300 some nights! Others 
logged were CKCM 620 and CIYQ 680, 
both from Grand Falls . 

From South America , Bill found Radio 
Globo, Rio 1220 a good signal by 0200. 

Calum Macleod, Isle of lewis, Scot
land, has been DXing on the band and was 
surprised to hear the Caribbean Beacon 
1610 from Anguilla so well at 0100, 
especially as this is only a 15kW station. 
His receiver is an FRG-7700 plus a. t .U. and 

Fig. 4 

Fig. 8 
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DE 
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Fig. 12 

Reports by 
the 13th please 

Windom antenna cut for the 31 m band. 
Oave Mayhew of Yapton , Sussex also 

found conditions good on October 28 but 
did not stay up later than 0100. Dave 
says-" I always listen for CJYQ 930 first, 
for if the band is going to be open then 
CJYQ comes through! " Using his loop 
antenna, Dave logged CKCW 1220 Monc
ton NB (after hearing CJYQ) and then 
listened to WMRE 1510 from Boston, 
WTOP 1500 of Washington and WCAU 
1210 from Philadelphia . 

Turning his loop next to Mexico, XEBBC 
1470 of Tijuana was found to be coming in 
well and then , on to South America where 
Radio Globo was a good signal from Rio on 
1220kHz. 

Sent in by Keith Fernie 

rt;.lf)('; 

~~(B'!, 
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Other OX: Algeria was a new country 
for eert Trickey of Bristol on Lw. and 
m .w. Their transmissions on 254 and 
981kHz were both well received using a 
Vega 206 with just its whip antenna. 

Solvesborg (Sweden) 1179, RBI Berlin 
1359, Polonia (Warsaw) 1503 and Vati
can Radio 1530 were logged by Alan 
Williams of Helston. 

Phil Englehard G8UFU of Macclesfield 
heard Ljublijana 918 and Radio Zagreb 
1 134 (Yugoslavia)-which he says is a 
massive signal in the evenings. 

Paul Logan of Co. Fermanagh logged 
NRK Romdal (Norway) 630, Praha 
(Czechoslovakia) 639, NOR (W. Germany) 
912 and Studio Brussel (local service of 
BRT Belgium) 1512. 

Local Radio OX 
At his listening post in the Isle of Lewis, 

Calum Macleod received BBC local Radios ' 
Devon (Barnstaple) 801, Guernsey 1116, 
Derby 1116, Stoke-on-Trent 1503 and 
Furness 837; also ILRs County Sound 
1476, Wyvern 1530, Pennine (Vicar's Lot) 
1530, Red Rose 999, Hereward 1332, 
Forth 1548, Clyde 1152, West Sound, 
Ayr 1035, Tay 1584 (Perth) & 1161 
(Dundee), Moray Firth 1107 and Down
town, Belfast 1026-mainly around 0700. 

oarren Taplin of Tunbridge Wells, Kent 
took his DX-150A receiver along with him 
on holiday to Port Isaac, Cornwall. Using a 
10m-long antenna, he heard BBC local 
Radios London 1458 and Bristol (Man
gotsfield) 1548 and ILRs Plymouth Sound 
1152, Swansea Sound 1170 and Mercury 
1521-all during daylight hours. 

Alan Williams' log included BBC local 
Radios Merseyside 1485", WM (Langley 
Mill) 1458 and Bristol 1548; also ILRs 2CR 
828, Pennine (Vicar's Lot) 1530" and 
DevonAir (Occombe) 954-all during day
time, except those marked " . 

While away in Buckinghamshire, Bert 
Trickey checked the band and heard BBC 
local Radios London 1458, Kent 1035, 
Bedfordshire 1161, Sussex 1368 and ILRs 
LBC 1152, Chiltern 828 and County Sound 
1476. Upon returning to Bristol, ILRs 2CR 
828, BRMB 1152 and BBC Merseyside 

! 1485 were logged as new ones. 

One of the more important aspects of 
short-wave listening is the identification of 
signals from countries around the world 
and the keeping of records about them for 
future use . 

Prior knowledge of exactly where to 
look for particular signals is obviously a 
great help. Details of frequencies and 
times of transmissions, together with tar
get areas, are given in Broadcast Schedules 
issued by many broadcasters on request. 
However, to obtain these , it will be neces
sary to write to all those of interest up to 
four times a year, because seasonal 
changes in the ionosphere result in 
schedule alterations. 

Perhaps a more useful idea is to sub
scribe to one of the organisations devoted 
to publishing OX guide books-for exam
ple, The OX Listeners ' Service of West 
Germany, who produce four booklets a 
year called the International Ustening Guide 
(see Books, later) . 
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Sent in by ~ 
Martyn Whyte 

establishment of 21 new Community radio ~y 
stations to be set up for a two-year 
experimental period . Five of these stations 
will be operating with an e.r .p. of up to 100 
watts (1 kW in Shetlands) and are expect
ed to cover quite extensive areas, while 
the remainder will be limited to 10 watts 
on v.h.f. or 25 watts on m.w . (and may be 
lower in certain cases) . 

The expected coverage of the small 
neighbourhood stations will be about 5 
kilometres. Large neighbourhood stations 
will have considerably more coverage and 
the community of interest stations will have 
a radius of about 10 kilometres . The tables 
show the proposed areas of operation and 
the type of system envisaged. 

Small Neighbourhood Stations 

Location System(s) 
to be tested 

Dumfries 

) 
Rhondda 
Wirral 

v.h.f. 
Calderdale 
Solihull 
Rutland 
Lincoln m.w. 
Colchester 

) 
Cambridge 
Purbeck v h.f. 
Penzance 
Aylesbury 

London { 2 x v h.f. 
1 x m.w 

aSL Addresses 
BBC Radio Cleveland: PO Box 1548, 
Broadcasting House, Newport Road, 
Middlesbrough, Cleveland TS 1 5DG. 
BBC Radio London: 35a Marylebone High 

of assistance 
when listening 
to signals 
from stations intended for your country or, 
at least, in your language, the identification 
of foreign language transmissions is quite 
a different matter, for no s.w.1. can expect 
to master all the languages used by broad
casters on the s.w . bands! While a know
ledge of the normal occupants of a band 
and their operating frequencies will help to 
narrow the choice of possible languages; a 
good way to tackle the problem is to listen 
consistently to broadcasts from known 
foreign countries first; the sound pattern of 
an unrecognised language can then be 
compared with this later to provide the 
clue to identity . A cassette tape recorder 
will be of help here. Remember, however, 
that the known broadcaster may also use 
languages foreign to them-so tread 
carefully! 

Large Neighbourhood Stations 

Location System 
to be tested 

Shetland Isles 
North West Wales } m .w . 

Community of Interest Stations 

. Location System 
to be tested 

Greater Manchester v.h.f. 
North London m .w . 
South London v.h.f . 

My thanks to David Jayne of Dagen
ham , Essex for sending along these de
tails. When these stations become opera
tional , please send along details about the 
m.w . ones to me, for " On the Air". 

Books 
A useful book for m.w . DXers is the 

136-page White 's Radio Log. This book 
has a three-way listing of callsign , frequen
cy and location of all the m.w . stations in 
the USA and Canada . Station transmitter 
power and status (e .g . daytime only) is 
also included. Published by Worldwide 
Publications Inc., of New Jersey, it costs 
£4·80 (inc . UK p. & p.) from the MW Circle 
Editor, Steve Whitt G8KDL, 103 Foxhall 
Road, Ipswich IP3 8JZ . 

Street , London W1A 4LG . 
BBC Radio York : 20 Bootham Row, York 
Y037BA. 
Trans World Radio: 45 London Road, 
Biggleswade, Bedfordshire SG 18 8ED. 

Fig. 1: A photograph of Margaret 
Sadler at her listening post in Leeds 

Many broadcasters use signature tunes 
-often a few bars of a well-known melody 
written by one of that country ' s compo
sers-interval signals , bird calls, animals 
calling (e.g . lions), bells of one kind or 
another and drums, too. By recording 
these sounds when they are radiated just 
prior to a programme in your language a 
library can be built up which can be used to 
identify a station when transmitting a 
foreign language programme. 

Broadcasts intended for home con
sumption, for example on the Tropical 
Bands, usually consist of a balanced con
tinuous programme of speech, music, 
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STATION LOCATION 

HC:rB G)olTo E.c.oAlX:i 

Fig. 2: A typical layout of a log book 

Symbol M •• nill!! of Symbol 1 

S Signal Strength Just Audible 
I Interference Extreme 
N Noise Extreme 
p Propagation Disturbances Extreme 
F Type of Fading Very Rapid 
E Modulation Quality Very Poor 
M Modulation Depth Over Modulated 
0 Overall Merit Unusable 

drama and news. The times of commence
ment and end of such transmissions may 
well give a clue to the time of day in the 
country concerned . 

Short items , mainly of speech, may well 
suggest a transmission for outside the 
country concerned . By careful listening for 
clock chimes preceding speech, both the 
time and the type of chime may narrow the 
field considerably . (A word of caution 
here, for local clock time may well contain 
summer or daylight saving time .) 

Many stations use tone to "line up" their 
transmitters prior to the start of a broad
cast . For example, the BBC use 40 per cent 
modulation of 1 kHz tone, while other 
countries may use 900Hz or 440Hz. 

Signal strength is not a good guide to 
identity for it does not follow that a near 
station will be stronger than a distant 
one- that will depend on the conditions 
prevailing at the time . However, some 
knowledge of the " skip" conditions exist
ing at the time may well give a guide as to 
the likely area of location in the world . 
(Another word of caution here, for signals 
can arrive the long way round the world 
-"via the long path· ' as it is called-to 
give a false impressionl) 

It is often worthwhile to replay the tape 
recording several times in an attempt to 
spot clues to identity . It is quite a detective 
game but, with practice, it is possible to 
recognise languages without understand
ing them! 

It is important to keep an accurate log of 
everything heard . This should be in a book 
kept for the purpose, with simple headings 
to provide a degree of consistency . List all 
frequencies as accurately as possible and 
times in UTC. The "Remarks" section 
could contain details about programme 
content and a note of tape recordings 
made, etc. A typical lay-out is shown in 
Fig . 2 . You will notice that additional 
columns have been included using the 
letters SINPO. Each of these letters signi
fies a particular aspect of reception and 
has a rating 1 to 5 . The full code SINP
FEMO shown in Fig. 3 is now usually 
abbreviated to SINPO, or even SIO. 

The signal heard should be carefully 
analysed and enthusiasm should not be 
allowed to distort the facts! Let us just 
consider each letter in turn : 
S. Very few signals would rate as 

S5- all ratings are possible and some 
receivers have a signal strength meter 
which may be helpful. 

I. Listen to the kind of interference 
present . A strong heterodyne whistle 
can be more annoying than a back
ground of other signals . 
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Frequency UTC DATE S MW kHz 
SWMHz TIME 

1l·1Cfo '~I2. '2/11(15 If-

Fig. 3: The SINPFEMO code table T 

Rlting 

2 3 4 5 

Poor Fair Good Excellent 
Sewre Moderate Slight None 
SeV1!re Moderate Slight None 
SeV1!re Moderate Slight None 
Fast Moderate Slow None 
Poor Fair Good Excellant 
Very Low Level Fair Good Maximum 
Poor Feir Good Excellent 

N. Except during ionospheric distur
bance, summer static and electrified 
rain , the noise rating is seldom worse 
than N3 . Ignore receiver background 
noise. 

P. This relates to the degree of fading 
and atmospheric noise. High noise 
and rapid fadin9 , mutilating the pro
gramme would rate as P 1 but similar 
conditions, with programme accepta
ble , rate as P3; shallow fades and 
little or no noise rate as P4 or P5 . 

O. Take the average of the ratings , to the 
nearest whole number, to arrive at 
this figure of merit . 

These codes will provide a convenient 
form of record about the signal received 
and. because they are internationally un
derstood. they may be used to form the 
basis of a report of a particular station 
about their transmission . Notes about pro
gramme content , date, time. frequency 
and your name and address should be 
included, too-if you have made good use 
of your log they will have been detailed in 
it. You could set out your logs for inclusion 
in "On the Air " in this form, too-that 
would be a great help to me! 

Conditions on 21 and 25MHz 
Note: Frequencies in MHz. Times in UTC = 
GMT. 

Because of our present position in the 
11-year sun spot cycle the m.u.f. is un
likely to rise sufficiently to permit any 
reliable service to be established on the 
25MHz (11 m) band; consequently, most 
broadcasters have ceased operation on 
11 m. However. Bill Kelly of Belfast has 
kept a careful listening watch during early 
November and has occasionally heard a 
weak signal on 25·690. I have received 
weak bursts of a Russian programme 
there. too. which may be Radio Liberty . 

During daylight hours the 21 MHz (13m) 
transmissions from some countries are 
excellent. For example, the UAE 21·605 
signal from Dubai is usually very strong in 
the UK; Robert Taylor of Edinburgh finds 
the built-in whip antenna of his T oshiba 
F 11 / 1 receiver adequate for clear recep
tion of their well-prepared and interesting 
English programmes at 1330. Leslie Biss 
of Knaresborough . N. Yorkshire. has been 
listening at 1100 to their news and other 
items. (They require reports and will OSL.) 

The signal from the Radio Nederland's 
transmitter in Madagascar is mentioned in 
Alan Williams' log from Helston in Corn
wall on 21·485 at 0830. This can also be 
heard on 21·480 at 1130 with a pro
gramme intended for Europe. Asia and the 

I 
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If. 4 4- Se-"'T QSL '2./"('5 
-- IWRM4421 

Fig. 4: A pennant from The Voice of 
Turkey sent in by Paul Logan of Co. 

Fermanagh 

Middle East . At 1830 a transmission for 
South and Central Africa radiated on 
21 ·685 by their Bonaire. Caribbean trans
mitter has been received by Bert Trickey 
of Bristol. 

Family Radio WYFR transmits in yarious 
languages from Oakland. California. USA. 
on 21 ·525 and can be heard in the UK 
around 1900. 

The 17 and 15MHz Bands 
Radio Pakistan is a strong signal on the 

17MHz (16m) band at 1000. Calum 
Macleod receives their English News then 
on 17·660 at his Isle of Lewis outpost. 
Also at 1000. the songs and musical items 
from the Voice of Israel 17·630. while not 
in English. are very enjoyable. Unfortunate
Iy. signals from Australia on 17·715 suffer 
from interference and fading by 0900 and 
the transmissions from South Africa's 
Radio RSA 17·780 have similar problems 
at 1430-their 11 MHz evening transmis
sion is far superior to the UK. 

HCJB Ouito . Ecuador 17·790 is a regular 
favourite with Fred Pallant G3RNM of 
Storrington, Sussex. around 1912 and 
Canada 's RCI 17·875 transmissions are 
popular, too. Listen for their Inovation 
Canada programme on Saturdays at 1915. 

Many of the 15MHz (19m) transmis
sions are being subjected to illegal jam
ming. Nevertheless. signals from all con
tintents can be received . There is still no 
sign of Radio New Zealand on 15·320. Len 

Fig. 5: A pennant from Radio Bras, 
Brazil sent in by J. R. Sadler of 

Bishop's Stortford 
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Eastman G8UUE of Bristol received re
cent written confirmation of their schedule 
from NZ-this agrees with the list on page 
72, November 1985 Pw. 

The ", 9, 7 and 6MHz Bands 
These bands are packed with strong 

signals, especially at night . Radio RSA 
Johannesburg 11·900 is like a local at 
210O-J. S. Wood of Buckie, Scotland, 
uses a Trio R-2000 and 3m wire to receive 
it! 

Clive Powell of Southport, Tim Shirley 
of Bristol and Darren Taplin of Tunbridge 
Wells all listen to Radio Australia on 
6·035-Margaret Sadler of Leeds tunes 
in their World News at 1900, too! 

Albert Fisher G4VBH of Hounslow 
logged RAI Rome 5·985 at 2200 Radio 
Mediterran, Malta 6·110 at 2300 and 
Radio Sophia, Bulgaria 6·070 at 2130. 
Much jamming was noted, too. 

The 5, 4, 3 and 2MHz Bands 
A location on the 5th floor of a 15-

storey block of flats is not exactly ideal for 
DXing. However, Radio Botswana 3·356 
at 1900, ZBC Zimbabwe 3·396 at 1925 
and Radio Tropical Peru 4·934 at 0310 
have all been heard by Martyn Whyte of 
Edinburgh. He uses a Dressier ara30 an
tenna and an FRG-8800 receiver, from this 
site . 

John Parry G4AKX of Northwich, 
Cheshire, can receive South Africa's SABC 
English Language service 4·835 as early as 
1800 some days but finds that this is a 
noisy frequency. This station plays classi
cal music requests on Saturdays. 

Very strong signals during the evening 
are heard from Kharkov , Ukraine 4·060 
and Kalinin, USSR 4·055 . John finds, how
ever, that the signals from FRCN Lagos, 
Nigeria 4·990 are far better around 0600 

SWAPSPOT 

than during the evening. 
Edward Stone of Kingston upon 

Thames carried out an interesting experi
ment. Listening to the BBC's Kranji , Singa
pore, relay 3·915 at 1710 on one receiver 
and to a UK·based s.w. transmitter on 
another receiver, a half-second delay was 
observed due to the satellite link! His 
extensive log mentions Djibouti 4· 7 80 at 
1845 (closing at 1900 with an anthem), 
ORTM Mauritania 4·845 at 1900, Radio 
Capital Caracas, Venezuela 4·850 at 0700 
and RRI Yogyakarta, Indonesia 5·046 with 
interference from T ogo on 5·047 between 
1645 and 1700. 

Radio Reloj. Costa Rica 4·832 and Radio 
Zaracay, Ecuador 3·395 were received by 
Graham Powell of Pontypridd . 

The announcement "Radio Afghanistan, 
Kabul" on 4·740 was heard by Bill Kelly at 
02 15-however this may well be a relay 
from the USSR. Bill also listened to Radio 
Nacionai de Manaus, Brazil 4·845 which 
gave news in Spanish from different areas 
of Brazil between 0120 and 0200. Tim 
Shirley heard this station with his DX-400 
receiver, also a programme of classical 
music from Radio Apintie, Paramaribo, 
Suriname 5·005 at 0220. 

The BBC's relay station at Kranji, Sin
gapore 3·915 was received by Calum 
Macleod at 2240 on his FRG-7700 receiv
er. ELBC Radio Monrovia, Liberia 3·255 
was logged too, at 2300. 

News in English was received from 
FRCN Kaduna , Nigeria 4· 770 by Margaret 
Sadler at 2102 and music and frequent 
station identification were noted from Afri
ca No. 1, Gabon 4·810 at 2238 . Margaret 
uses a Satellit 1400SL receiver. 

Bert Trickey has been looking at the 
Tropical Band for the first time . He found 
Swiss Radio International 3·985 at 1815 
and BBC 3·975 at 2000. A good start, 
Bert-try looking on 4·810 from 1800 for 
Gabon, for it is usually a good signal and 
will introduce you to Tropical DXing on 

these Bands, which is not easy. 
Alan Williams has also been checking 

the Tropical Bands. He heard All India 
Radio, Delhi 3·905 at 2046 and Swiss 
Radio International 3·985 at 1700. 

Gabon 4·810 is a regular station, re
ceived as early as 1800 by Fred Pallant . 
During most evenings, Ghana 4·915, Chad 
4·904 and Radio Yaounde, Cameroon 
4·972 (7) are heard. Zaire 5·066 and 
Botswana 4·820 (which signs off with the 
hymn Abide with Me) and Senegal ORTS 
4·890 are new ones for Fred . 

Books 
International listening Guide-as men

tioned in " Newcomer SWL" -is published 
by the DX Listeners' Service in March, 
May, September and November, to corre
spond with broadcasters' schedule 
changes and is a most useful reference 
guide for the newcomer and old-timer. 
March and September issues contain 64 
pages of occupancy/frequency charts, 
while May and November issues are ex
tended to 104 pages to provide a World 
Frequency Survey. 

A UK subscription costs £7.00, post 
paid, for four issues. Send cheque , paya
ble to "DX Listeners' Service", to Bernd 
Friedewald , Merianstr, 2, D-3588 Hom
berg , West Germany. (Overseas readers 
should send to Bernd Friedewald for the 
rates applicable in their area.) 

Station Addresses 
Radio Beijing : English Dept., Radio Beijing, 
Beijing, China . 
Radio Sweden International: S- 1 05 10 
Stockholm, Sweden. 
Swiss Radio International: Swiss Broad
casting Corporation , CH-3000 Berne 15. 
Switzerland. 

Have Canon AE I, 50rnrn, 28rnrn, I 35rnrn f2.8, all boxed and 
very good to rnint. Would exchange for Ff-290R, TM20IA, 
IC-02E, Any other 144MHz rnobile or handheld considered. 
Cash adjustrnent either way. P. Gabel, 30 Showsley Road, 
Shutlanger, Towcester, Northants. A 770 

Have 200 issues PW 196011 983, also first 14 issues Practical 
Television Vol. I , 1950/51 . Also have early 2V valves PMIHF 
etc, 2 pin type Lewcos tuning coils with holders, Blue Spot 
and Orrnond balanced arrn speaker units and rnany early 
iterns. Would exchange for w.h.y. in s.w.1. equiprnent. Tel: 
0222628708 . A760 

Have a Fisher' 1220X rnetal detector, I year old (already paid 
for itselfl) cost £299. Also have fishing tackle worth £100. 
Would exchange for Ff-101ZD or sirnilar valved TX/RX. D. 
Fry, 73 Northport Drive, Wareharn, Dorset. Tel: 51293 
(evenings). A 757 

BENNY 
HEK.£ IS CfdXYZ I BUr 
I DONT KNOW nit 77M£:., 
, AlSD P()NYkAl()/'(/ 
WHERE Hr EKAtT tfrH is.' 

66 

I AM NOT SuRE ABOUT 
N r OllrPtlr /1Nl I t!I/,v'r 
SIIY A1IYTHiN6 1/80t1r 
11'( IIERiAl.' 

o 

Have signal generator that covers 88-160MHz. No. SG
IAlARN. Would exchange for B40D RX. A. Baker, 34 Wenny 
Estate, Chatteris, Carnbs. A 782 

71ft ()NLI( THiNG I J(A/IU' 
IS 7HI1T riff 1lHl'lRA TV'" 
~1(E HERE IS 1/6'?'1, {;fRY 
LoUl 

AN~ II/N H~~r 
CERTI1INI.Y AloT J'fOB/l£.' 

~ "'b .,. 

0 (, 0 00 G 
., (.> c... v 

_ ,., 0 0 0 
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This little devil can talk 
This must be the smallest. 2M. FM mobile available today. measuring 

only 38mm H x 144mm W x 177mm D. It has all the features that you 
require included in this microprocessor controlled unit. In addition. 
if you feel lonely and can 't find anybody on the band. just press 
"speech" and the optional built in speech synthesizer will tell you 
the frequency you are tuned to. This is a boon to the blind operator 
or to those that tuck their rigs out of sight. 

Brief features:- 25/1 Watt c.utput. green LED readout . 
scanning (memories and programmable limit band scan) . priority 
scan. programmable duplex splits. 25 and 5 Khz tuning steps . . 
10 memory channels with lithium back up cell . normal and 
reverse repeater switch. dual VFO. internal speaker and optional 
speech synthesizer. Just ask for a leaflet and we 'lI be glad to send you one. 

Thanet Electronics Limited , I OMr--....,., 
Herne Bay, Kent CT6 BLD. Tel(0227) 363859.Telex: 

£169.95 1& VAT 
,.+Ptt.lll 

STANDARD C111 
2 WATT HAND HELD 
ONLY £169.95 inc. VAT 

(P+P £2.50) 
Spec: 
Frequency Range RXlTX 144-148MHz 
Current Drain: Transmit Hi 700mA 

Low: 250mA 

Transmitter: 
RF Output Hi: 2 Watt 

Low: 400mW 

Receiver: 
System: 

2.5W plus available with 
Nicad Battery CNB111 

Double Superheterodyne 
(10 .695MHzl455MHz) 

Sensitivity 12dB Sinad - 10dB 
- 16dB~ 

SIN at Input Voltage 1 uV ... more than 30dB 
Audio Output: 400mW 

(8 OHMS 10% Distortion) 
* 1750Hz Tone Burst comes in with Repeater 
Switch 
* "S" Meter Socket 

211 WEST HENDON BROADWAY, LONDON NW9 7DE 
TEL. 01-202 3638 
TELEX 298765 UNIQUE G 

Normally 24hr 
~ _ despatch but please allow 
__ ~ 7 days for delivery 

and 
FORMERLY LEE ELECTRON 

Mail Order + Retail 
All prices are inclusive of VAT and are 

correct at time of going to press 

ACCESSORY RANGE 
CMP111 Speaker/Microphone ................... £19.50 

ine VAT 

CHP111 HeadseVBoom Mic with PIT . ....... . £22.50 
ine VAT 

CMA 111 DC Charger/Adaptor (Switchable) ... £32.50 
ine VAT 

CAD111 DC Charger Unit 

CSA 111 Base Charger 

.. .. ..... .... ..... £7.50 
ine VAT 

... ................ £45.00 
ine VAT 

CNB111 Nicad Pack (For 2.5 Watt + Output) £35.00 
ine VAT 

C1011 20 Wall Charger .. ........ .. ... .... . £7;50 
ine VAT 

CMB111 Mobile Mount Clip . . ............. £7.00 
ine VAT 

CNT111 CTCSS Tone Squelch Unit ............ £30.00 

CLC111 Carrying Case 

Spare Helical 

ine VAT 

........... ........... £5.35 
ine VAT 

... £7.50 
inc VAT 

400 EDGWARE ROAD, LONDON W2 
TEL. 01-723 5521 

TELEX 298765 UNIQUE G 

Northern Agents: Joe Bell G4PMY 
Unit 3, Thomas St., Crewe 
T el. 0270 582849 

APOLLO 
(G6LNS) ANTENNA TUNER 

BRITISH MADE AERIALS OF QUALITY 
In response to many requests received during our visits to the Mobile Rallies, our 
aerials are now available direct by Mail Order. 

Take advantage of these introductory price offers 
Mainland 

~ ~ P&P 
5 Element VAGI £8.50 + [1 .95 
8 Element VAGI £14.50 + [2.50 

ONLY £28.20, for outside or INDOOR antennas, end-fed 
LONG WIRES or dipoles, BOOST OX and reduce interference 
100KHz-30MHz in 6 overlappin~ ranges, IDEAL for FRG7700 
etc or 10W IX, BANDPASS deSign (not just usual low pass) 
with pre-wound high 0 coils and expensive air dielectric 
capacitor, also adapts to WAVEMETER field strength meter 
etc, get MORE OX. 

5 x 5 Crossed VAGI £16.00 + [2.50 
8 x 8 Crossed VAGI £27.50 + 0.50 

Slim·Jim £5.50 + £1 .95 
The design and construction of these aerials ensure first class performance at a 
realistic price. The results speak for themselves - ask around - or just listen. S.a.e. for 
current lists. Callers by telephone appointment please. Allow 14 days delivery. 

APOLLO AERIALS (BLACKPOOL) 
161 SAINT W ALBURGAS ROAD 
BLACKPOOL FY3 7EY Tel. 0253 31040 

Practical Wireless, February 1986 

RARE DX UNDER QRM? DIG it OUT with a Tunable Audio 
Notch Filter, between receiver and extension speaker, 
BOOST your Dx/ORM ratio, 40dB notch, £18_80, hear 
WEAK OX. 

Each fun-to-build kit (ready-made to order) includes ALL 
parts, case, pcb, instructions, by-return postage (Europe same, 

Giro 21-923-4000) and list of other kits. 

CAMBRIDGE KITS 
45 (PS) Old School Lane, Milton, Cambridge. 
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Receivers and Components 

PROf"F..ssIONAL POLICE. Fire l.~ Puhlic-Service style pock
cf.Sizc monitor n .. 'cdvcr. 54-176Mllz V II S plus !Om Am,lh!Ur 
Ba m.! ( 1ImCB on rC:llu,,:sl) amj VHF Air(T~ft. Excell l;.' nt 
sensi tivit y, VFO . Squdch provision. Whip , tl1l ~ nna elc ('pm
plc lc with (1(.:cessori es & frcquc nq lists. O nl y £24.95 JXISI paid . 
11,c ideal gin. CWO/COIl welcome. D. TAYLOR. (Dcrt 
GSE I2 ). ~ Emmcrson Sired. Crook. Co. Durham, U.K. 

ES R ELECTRONIC 
COMPONENTS 

• Full range of Components. Speakers & Accesso
ries • Audio Connectors & Switches • Amplifier 
Modules & Cases 

FREE PRICE UST AVAILABLE 

13A STATION ROAD, CULlERCOATS, 
NORTH SHIELDS, TYNE & WEAR NE30 4PQ. 

TU: 091 251 4363. 

CRYSTALS Made to order for any purpose and large stocks of 
standard frequencies for computers, modems, etc . Amateur 
r:w IOAPI freqs£4.00 and CB conversion crystals at £4.50. 

PROGRAMMABLE OSCILLA TORS (PXO) for baud rates, MPU, 
and freq markers£lZ50. 
FILTERS Crystal, monolithic, mechanical and ceramic for all 
standard IF s. Special 10.695MHz for big improvement to most 
CB rigs at£4.50 each. 

S.A.E. FOR LISTS. PRICES INCLUOE VAT ANO POST 

p, R. GOLLEDGE ELECTRONICS 
G3EDW, Merriott, Somerset, TA16 5NS 

Tel. 0460 73718 

RADIO CANADA, Peking. Australia, Voice of A merica. A 
Vega 206 (6 x SW/MW/LW) pulls these and dozens more. 
£23 .95. Year's guarantee. Return despatch. CORRJ G AN
RADIOWATCH. Building 109. Prestwick Airport. KA9 
2RT. 

DISCOUNT MULTIMETERS, auto range digital £29.9.1. 
heavy duty analogue £.34.lJ5, fo lding analogue £19.95. mimk 
ture £6.95 . Add £1 p&p. Many other bargains. SAE for 
cata logue , 11 Apple riss Kcndal. Cumbria . Phone 2572R. 

JA YCEE ELECTRONICS 
JOHN GM30PW 
20 Woodside Way, Glenrothes, Fife KY7 5DF 

(i'ffil)) Tel : 0592 756962 ~ -.r Open : Tues-Sat 9-5 • i!I .-. . 
Quality secondhand equipment in stock. Full range of 
TRIO goodies. Jaybeam - Microwave Modules - LAA. 

SMALL ADS 
NOTICE TO 
READERS 

The prepaid rate for classified advertisements is 40 pence per 
word (minimum 12 words) , box number 60p extra. Semi-display 
setting £13.23 per single column centimetre (minimum 2.5 cms) . 
Please add 15% VAT to total. All cheques, postal orders etc., to 
be made payable to Practical Wireless and aossed "Uoyds Bank 
Lld". Treasury notes should always be sent registered post. 
Advertisements, together with remittance should be sent to the 
Classified Advertisement Dept., Practical Wireless, (HH204A) 
IPC Magazines Limited, King's Reach Tower, Stamford St, 
London SE1 9LS. (Telephone Mandi, 01-261 5846.) 

Whilst prices oJ goods shown in 
adverlisements are correct at 
Ihe time oJ closing Jor press, 
readers are advised tu check 
with the advertiser both prices 
and availability oJ goods beJore 
ordering from /lon-current issues 
oJ the magazine. 

Receivers and Components Cont. 

K.I .A. SALE TIME!!! 100 watt Japanese powcramps, £7 .50. 
Stahilised power supplies. 12--10 volt. £5.90. 8 Cunliffe Road , 
IIkley l.S2~ 9DE. 

Software 

MAXI - Q 
COILS AND CHOKES 

PREVIOUSLY MADE BY DENCO 
S.A.E. PRICE LIST 

8 BRUNEL UNITS, BRUNEL ROAD, 
GORSE LANE IND. ESTATE, 

CLACTON, ESSEX C015 4LU, 
TEL: (0255) 424152 

" MICROCOM 16" CWIRTfY (TX. and RX) with mm", 
tutor for the COlllmodore 16. Also ava ilable "Microcom +4", 
"Mi<."Tocom M ". ,md "Microcom 12R". S.A .E. 10: MORAY 
MICRO COMPUTING . Enzie Slack head. Buckie Moray 
AB5 2BR for full dctails. 

Mane Transceive to, .. Spectrum. Split screen. type ahead, 
programmable memories, self tracking &'lJ wpm. Send al receive 
speed or set speed between 8/30 wpm. Requires CW fitter as 
below. SAf for full details to address below. 
RTTY for _ Spectrum. Menu driven, split screen, morse indent, 
programmable memories, 4 baud rates. etc. No tenlMul _it. uses 
simple filter unit Cassette and instructions including fitler circuit 
etc. fI.50. Filter built and tested, £I..DD. Rm/CW filter fully tested 
and boxed. £11 .50, same with tuning LEO. £1lSO. SAt. lor full 

derails to address below. 

~mR~M~~C ~~ :~~~~~Oc~~·A~:a[am.:m~L 
DRAGON, COMMODORE 64 & ANY VIC 20. 
Smclatr machmes need no interlace, others use simple one transis
tor Interlace. Self tracking 8130 wpm. All connections 10 exisiting 
sockets. Cassene with instructions including interlace circuit £&.QI). 
Ready-bui lt interlace, £2.50. 

J .E.P. ELECTlIONICS, New Road Complex. 
Kiddermi_ DYIO 3XL P1Iono: (0I56Z1 753EI 

Veteran & Vintage 

EARLY WIRELESS SETS .'OR SALE. Crystal sets, bakerlite 
radios. S.A .E. for list: 312 Carterhatch Lane . Enfield. 
Middlesex. 

Service Sheets 

BELL'S TELEVISION SERVI CES for service sheets on 
Radio. TV. etc. £1 .50 plus SAE. Service Manuals on Colour 
TV and Video Rel.:ordc rs . prices on request. SAE with 
enquiries to BT.S .. 190 Kings Road. Harrogate. N. York
shire. Tel. (0423) 55885. 

TECHNICAL INFO SERVICES 
76 Church St - larkhall - Lanarks 

FULL SIZE SERVICE SHEETS 
Any radio, audio £2.50 + I.s.a.e. 

CTVS/MusC £3.50 + I.s.a.e. complete set 

Worlds largest collection 
service manuals 30's - date 

from £4.50-£35 each. 

Comprehensive T.v. Repai r Course 
Complete Radio Service & Repair Course 

ONLY £9.50 EACH 

Unique comprehensive repair 
data & circu its for almost 
every TV & video in stock. 

S.a.e. brings any quotation 
FREE SOp mag. inc. service sheet l 

Pricelists unique elect. publications 

FOR FAST QUOTES RING 
0698 884585 before 5pm 
0698 883334 after 4pm 

Auctions 

AUCTION NOTICE ELECTRONICS 
AUCTIONS HELD EVERY OTHER FRIDAY - LOTS INCLUDE: 

Electronic and Electrical Equipment, Components, Test Gear, Radiotelephones, Computers, 
Photographic and Video Equipment, also Manufacturers Plant and General Works Effect. 

CATALOGUES AVAILABLE, SUBSCRIPTION £10 PER YEAR, POST PAID. 

ANGLIA INDUSTRIAL AUCTIONS 
5 Station Road, Littleport, Cambs. CB6 1 QE. 

Phone: 0353 860185. 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 
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Please insert the advertisement below in the next available issue of Practical Wireless for 
insertions, I enclose Cheque/P.O. for£ . CAT. heading . 
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless) 

NAME 

ADDRESS 

PRACTICAL WIRELESS 
a-.ified Adv~ Dept., Room 2612, 
King'. ReKh T ....... , Stamfonl StrMt. 
London SEl 9I.S Telephone 01 -261 5846 
Rate 40p per word. minimum 12 words. 

Box No. 60p extra. 
PLEASE ADD 15% VAT TO TOTAL 

Company registered in England. Registered No. 53626. Registered Office : King 's Reach Tower, Stamford Street, London SE! 9LS. 
2186 

Practical Wireless, February 1986 

www.americanradiohistory.com



Stolen Equipment 

STOLEN!!!! STOLEN!!!! STOLEN!!!! 
at Chartham, near Canterbury, Kent 

on Saturday, the 16th November 1985 

YAESU FT102 and YAESU FC102 
Serial Nos: FTl02·2L070375 

FCl02·2L05OOO8 
From: Station G4U55 

Any into - Telephone: 
Kent County Police at Maidstone or 0923-55306 

REMEMBER! THIS RIG IS HOTIER THAN A 
FORTNIGHT IN BENIDORMI 

Keep 'em Peeled! 

Aerials 

AERIALS. TRAPS. KITS. BALUNS. Dala sheets 24p. SAE 
Aerial G uidt..' £ 1. 01I.JX6-2 1S. G2DYM. Uplnwman . Devon 
EX I67PH . 

AERIALS. Ex-Army ae rial masts, 4ft. sections plus all u(.'ces
sories. guys. pins. hases, etc. SHEPPARDS SURPLUS 
STORES LID .. Upper Hill. Leominster. Herefordshire. 056 
888262. 

Educational 

COURSE FOR CITY & GUILDS, Radio Amateurs Examina· 
tion . Pass this imJXlrtant examination and obtain yuur lic,ence, 
with an RRC Home Study Cuurse . For details of this and 
other courses (GCE. Career and professional examinations. 
e tc .. ) write or phone: TH E RAPID RES ULTS COLLEGE . 
Dcpt lX1 5. Tuition House. Lo ndon. SWI 9 405. Te!. 01·947 
7272 (Yam-Spm) or use our 24hr Recordacall Service : 01 -946 
1102 quoting O cpt JXI 5. 

For Sale 

AMATEUR RADIO EQUIPMENT bought , sold. exchanged . 
Contact DA YE G3RCQ . Te!. Homchurch (040-24) 55733 
evenings lr9pm Prestel MBX 40245573.1 o r send S.A .E. for 
current list: G3RCQ. 65 Cecil A venue. Hornchurch. Essex 
RMII. 

SPARK TRANSMITTER TYPE S2M. CirQI 1917 by Creed & 
Co .. Croydo n. £250 . PW Box No . 12. 

PRACTICAL WIRELFSS. October 1%6 10 OclOber 1973. 
Offers invited for the lot. Phone 02403 3540. 

PRACTICAL WIRELE..'iS·S. 1945 to 1984. odd copies miss· 
ing. Purchao;er collects . Offers. Brentwood (0277) KI0724 . 

RACAL RAI7L. g<xx] condition £175. TRIO 9R.WDS £40. 
Buyer coUects or carriage extra. Phone 041 946 3373. 

MURPHY RECEIVER TYPE 840. Ex·Navy . Working orde r. 
need space . £5O.m . Te!. Brighton 737800 GI RFY. 

Miscellaneous 

BURGLAR ALARM EQUIPMENT. Ring Bradford (0274) 
308920 for our catalogue or call at our large showrooms 
opposite Odsal Stadium. 

QS!. CARDS. Gloss or tinted emos. SAE for samples to: 
lWROG PRESS. Dcpt PW . Penyhont. Geltilydan. Blaenau 
Ffcstiniog. Gwynedd. 

SUPERB INSTRUMENT CASK~ hy IlAZELLI . manufac· 
tured from PVc. Faced steel. Vast rangl'. Competitive prices 
start a t a low £ 1. 50 . Punching f;Kililies at very competitiv~ 
prices. Suppliers only to Inoustry ,.lOO the TraJc. BAZELLI . 
(Dt'pt No. 2.'\ ). St. Wilfrid·s. Foundary LUll:. Halton. lancas
ter LA2 6LT. 

WAVEGUIDE, RANGES & DISHES. All standard sizes & 
alloys (new m'llerial only) from stock . Special sizes to order. 
Call : EARTH STATION OI·2211 7K76. 22 Howic Street. 
London SWII 4AR. 

HEATHKIT U.K. Spares and Serviceable Centre. CEDAR 
ELECTRONICS. Unit 12. Station Drive, Brcdon. Tewkes
bury. Glos. Te!. (Ot>84) 731 27. 

PRACTICAL WIRELESS PCB's 1 SOlm G F 
All TD PRACTICAL WIRELESS SUPPLIED MASTERS 

July 115 Crystal tester WR200 f2.l9 
AIIg 115 BFO WR201 f2.JO 
Sap 115 Econ. UHF Prescaler WR202 an 
Oct 115 Meon WRI99 f5.95 Cap Meter WR203 £2.71 
Now 115 Med Wave loop WR204 £2.42 

~ TELEPHONE YOUR ORDER 
Industrial and commercial users please send details for quote. 

VAT I 40p UK. £1 Europe 
I 
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UK LISTENERS 
CONFIDENTIAL FREOUENCY LIST 

2nd EDITION 
~~i~ebr~~~n~~:.' Ptuc~~~~~i~~ i~f~r~~~i~f~rt~~t Un~ s~~r~ 
ous listener should be without. If you enjoy exploring 
the shortwave spectrum you will certainly enjoy 
reading all the hitherto unpublished information con
tained in this publication . It opens with some general 
information and hints on listening. It then goes into 
more details about a variety of strange unexplained 
transmissions that can be heard across the bands. A 
chance here for the enthusiast to do some real 
detective work! The main body of the publication 
tells you exactly where to listen for the stations you 
are looking for. A comprehensive list of non-broad
cast stations with frequencies, mode and location 
guides you right the way through the shortwave 
spectrum. Whether you're interested in Airband, 
Marine, Amateur or transmissions we cannot men
tion here you'll find this fascinating reading . We can 
almost guarantee that this publication will have you 
burning the midnight oil and sitting on the edge of 
your chair with excitement. 

OVER 
2000 COPIES 

SOLD 

£4.95 
"CONFIDENTIAL" VHF/UHF 

AIRCRAFT LISTINGS 

This unique frequency manual contains a complete 
list of all the VHF civil aircraft frequencies in use 
throughout the UK plus all the RAF, USAF and MOD 
airfield frequencies in both the VHF and UHF bands. 
No other publication offered at anywhere nea r the 
price has offered so much information. New 2nd 
edition now with lots more frequencies! 

0.95 plus 40p p&p 
OCEANIC HF AIRBAND SUPPLEMENT 

io
et 6~~t~~~c~~~~f ~Hb~~a~i~nl~~~Snid aM~~~~imaennd 

provides comprehensive information on the HF air
band traffic from 2· 18mHz. It lists both bands a nd 
specific frequencies used by air traffic crossing the 
worlds oceans. It also lists civil and military VOLMET 
broadcasts, RAF Strike Command frequencies, and 
civil and military in-flight frequencies etc. etc. Essen
tial reading for the enthusiast. 

Goods by return £1.95 
WATERS & STANTON 

18·20 MAIN ROAD, HOCKLEY, ESSEX 
Tel : (0702) 206835 

BARCLA YCARD - ACCESS 

J. BIRKETT 
RADIO COMPONENT SUPPLIERS 

TELEPHONE CARBON MIKE INSERTS 
25p each 5 for £1. 

* BAKER * 
GROUP P A OISCO 
AMPUflERS post (2 

15OwattOutput,4inputMixerpre-amp.lllustrated .......... .... ...... £99 

~~::~ O~!~U~t~~:~ ~ r:,~.~n~~~30S~~~e~u~~~~~p~t~·£~ 
150 watt P.A. Vocal. 8 inputs. H~h1l0w Mixer Echo Socket £129 

~oo:a~tt~~~~eM2~',ttf~~s,~v ~.U!~~~~~~n!~~ · ii·~e · :: 
Revetb Unit for Microphone or Musical Instruments £35 PP El . 
Electronic Echo Machine for micietc £85 PP £1 . Deluxe £95. 

FAMOUS LOUDSPEAKERS RJU Y GUARANTEED 
Make Model Size Watts Ohms Price Post 
AUDAX WOOfER 5'-2;n. 25 8 £1l1.5li £1 
GOODMANS HIFAX 7Vl x4V4in 100 8 £34 £1 
GOOD MANS HB WOOfER &n. 60 8 E14 £1 
GOODMANS M40T 12in. SO 15 £JO £1 
BAKER WOOFER 12in. fKl 8 £25 £1 
GOOOMANS HPGiGROUP l1;n. 110 &'15!l6 £2 
BAKER DISCO/GROUP 15<n. 100 8116 £J!I £. 
H+H DISCO/GROUP "n. 100 418116 £e £. 
GOOD MANS HP/BASS "n. 250 8 £14 £. 
GOOOMANS HPOIBASS l&n. 230 8 m £. 
COMPACT RIll RANGE: SP£AKER SYSTEMS size 24 x 17 x 12in 
100 watts BD, 200 watts £1GD, 400 watts £150 each. Carr £12. 
DISCO CONSOLE Twin Decks, mixer pre amp £145. Carr £10. 
Ditto Powered 120 watt £199; or Complete Oisco 000. Can £30. 

MAINS TRANSFORMERS Price Post 
250-0-250V BOmA 6.3V 3.5A. 6.3V lA £7.00 (2 
35043SOV 2SOmA. 6.3V 6A CT £12.00 f2 
220V 25mA. 6V 1 Amp 0.00 220V 45mA. 6V 2 Amp £4.00 £1 
LOW VOlTAGE TAPPED OUTl'UTS AVAILABLE 
1 amp 6, 8 , 10, 12, 16, le, 20, 24, 30, 36, 40, 48. 60 £ItOO £2 
ditto 2 amp £10.50 3 amp £12.50 5 amp £16.00 £2 
31-26-0-26-31 volt 6 amp £14.00 £2 
LOW VOlTAGE MAINS TRANSfORMERS £5.50 each post paid 
9V. 3A: 12V. 3A: 16V. 2A: 20V. lA: 3OV, t'-2A: 3OV. 5A + 17-O·17V. 
2A: 35V. 2A: 20-40-60V. lA: 12-O·12V, 2A: 20-0·20V, lA; SOV, 2A. 

PANEL METERS SOIJA. l00lJA. 5OOIJ!I, 1 mA. 5mA. l00mA. 5OOmA. 

~MPMtln~~'J~I:so1'c~~~~~~:. ~~lii~~P~·50 POSta~~ 
DELUXE RANGE DOUBLER METER 50K O.P.V. £25.00 pp £1 
7 x 5 x 2in Ohms 20meg, volts 0.25, 1000, current SOua. lOa. 

PROJECT CASES. IIIoc:k VInyl Covered 51001 Top. AI; \lose 

1,X}~IlX \~~/~::·~~/~ : : : ~~i£;.~.;~~ 8)( ~ 5x X4i~i.ff:':'; 
AlUMIMUM PANElS 18 s.w.g. 12 x t2in. £1.80; 14 x 9in. £1.75; 
6 x 4in. 55p; 12 x Bin. £1 .30; 10 x 7in. 96p; 8 x 6in. 9Op; 14 x 3in. 
np; 12 x Sin. 9Op; 16 x lOin . £2.10; 16 x Bin. £1 .30. 
ALUMINIUM BOXES. MANY OTllER SIZES IN STOCK. 
4 x 2'/2 x 2in. £1 .20; 3 x 2 x lin. £1 ; 6 x 4 x 2in. £1.90; 8 x 6 x 3 
D .OO; 12 x 5 x 3in. 0.60; 6 x 4 x 3in. £220; 10 x 7 x 0.60. 
HIGH VOLTAGE ElECTROL VTICS 
1614SOV SOp 22CV400V .... . £2 32+321500V .. £2 

~~~ ~ l~!r~sXV ~ ~~!m~~v . ~ 
47/3SOV 75p 20+ 20/3SOV .. 75p 
GEARED TWIN GANGS 365 + 365 + 25 + 2Spf £2.00. 
SLOW MOTION DRIVE 6:1 £1 .50; Reverse Vernier 9Op. 
VERNIER DIALS, 0:100, 36mm, £2.50, 5Omm, £l.OO. 

'" I 'I 

lo·~-----------------------------i 
25 The Strait 
Uncoln, Tel. 20767 
(LN21JF) 
Partners (J.H .Birkett. 

(J .L.Birkett. 
D TYPE SOCKETS 15 W~ (a ' 6Op, 25 Way asp. 

~~t~::c:::g~L~::~':IIP5~;ih2~fr~;; ; ??,?~p~OOOP. f. . All 20p Doz. 
EX·EQUIPMENT Crystal F;lte r s 10.7MHz BW ± 7 .5KHz 0 £2.95. 
FERRANTI RADIO I.C. ZN414 W;th C;rc u;t (a 95p. 
DUAL GATE MOS FETS Uke 4067 3 ( a · SOp each. 
MINIATURE WIRE ENDED AXIAL ELECTROLlTICS 3 .3 u .f. l00v.w . 12 for SOp. 
SUB·MINIATURE 2 .2u.f . 5 0 v .w . Rad;al Eleclrol;l;cs 12 for SOp. 

~1r3~~ESSJ::~~~:~~:.TEO;gJ(flt~~~~~U'.:C~~;..~~T~~~ ~ b~f~~v .w . (ii 15p. 
SMALL SILICON DIODES BAX13 50 for SOp. 
144MHz WAVEMETER KIT With Instruchons (a l £4.60. 
TAG ENDED ELECTROUTIC 16+ 16u.f. 450v.w .. 32u.f. SOOv.w .. 32+32u.f. 350v.w . All (" 45p each. 
BRIDGES 100 P;v 20 Amp (X, , £1.30, 100 Piv 10 Amp (fc" 95p. 

~AJ:~~RF~~~~~~'i:~~~~:~S~E~~~R~ ~:~hC':;-~~~ f,o;~ ~ ,16~~~:.~~~~~~~:'C;,~,~~. 
Mike , Aeria l. With Some Details (i, ' £3.95. Plus 90p carr. 
STRIPLlNE NPN TRANSISTORS S;m;lar to BFR96 (0 £1.96, General Purpose 2 GHz Ca ' £1.30, 
Low Noise 5GHz V" £3. 2GHz 3 L e ad V e r s ion 3 for £1_15_ 
10GHz GW DISHKITS 36" Dia. Sent In Kit W ith Ins tructions (~ , £66, CarT. Paid . 
WOOD AND DOUGLAS KITS available by pos t and for callers. 
MOST TIGER AERIALS STOCKED. 
ACCESS AND BARCLAY CARDS ACCEPTED. POST AND PACKING 60p UNDER 1:5. OVER FREE. 

GENERAL COVERAGE RECEIVER KIT FCR 130 
Model FCR 130 Receiver kit * 60 : 1 Geared analogue tuning * 3 Band switch with spare position * Tape record socket * Headphone socket * Signal Meter * Internal Speaker + On/Off sw. * A .F. Gain and Tone Control * C.W . A.M. SSB. 

This is a kit designed with the beginner in mind. It uses most types of components that one will 
come across in radio & electronic construction_ All components are of very high quality and 
engineering standards. If you can use a soldering iron then you can build the kit. It is a very good 
learning aid and very suitable as a first home-brew receiver. All components are supplied, even 
down to Y.2 metre of solder. No scratching around in a junk box for that elusive component that 
usually prevents completion of a project. Its an attempt to encourage a move away from the Black 
Box concept and to teach the basics of radio_ Not a ' complete in an evening' project. Send 17p stamp 
for details. 

)& COMMUTECH (Devon) L TD 
12 Edgecumbe Way, St. Anns Chapel, 
Gunnislake, Cornwall PU8 9HJ. 
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the world of ORP 

micron 
£241 FOR 6 BANDSI 

INTERNAL ATUI 
DIGITAL DISPLAY 

COMPLETE HF 
6 BAND 

TRANSCEIVER 
DN ONLY 

Our lalest transceiver kit with 6 band operation (110, 40, 30, 20, 15 & 101 fasl becoming a 
seller. Sensitive receiver with AGC, S Meter, IRT, 3 position LC fitter and lots of 

Tx has fully shaped and variable RF output from fNV down 10 mW. High grade 
prinled with componenl placings and comprehensive step-by-step manual 

the newcomer. A.ailable as a complele Transceiver Kit with custom r.a,:.JH,amw3Ir.1 
INTERNAL ATU, PowerlSWR melering and Digital Display al £241 inc. Reviewed by 
Oobbs - "Very pleased", "Good value for money·, "Hope the transceiver will become 
popular option for QRP. 
Brochure available (s.a.e. pleasel. 

- our 4WH SSB/DN Monoband Transceiver for 160 or 2Om. Usable as a Mobile 
Base rig, it comes complele with an components, Caseihardware, Digital Display 
comprehensive instructions al £179_95 inc. 
MICRON MATCH ATU - developed from the MICRON ATU, complele with 
conneclors and suitable for up 10 'I!1N or SWL Transmalch type. £39.95 inc. 
OTHER KITS - RF Broadband preamp l.8-JOMHz, £15. Talking Frequency Meler for 
ops al £179. UNIVERSAL MORSE MEMORY (see PW Reviewl al £52.45 (either std 
version availablel. For more details of all kits please send 40p in stamps. Allow up 10 28 
for delivery. Export a pleasure. 

DON'T FORGET - The rest of our range is exclusively available from Ciri<il Holdings 
Broxboume, including the OSBIIO, DSB 2 & 2M Iransceivers, speech processor, aclive fitter 
2MIHF VFO's. Full delails in our own calalogue. 
COMING SOON - 4M, 6M & 2M transverters from 28MHz. 

felch details when available. 

20 FARNHAM AVENUE, HASSOCKS 
WEST SUSSEX BN6 8NS MAIL ORDER ONLY 

TUES-FR11G-4 pm 

24hr 

R T 
MAIL ORDER CO. 

4'1;':x Suffoies /-td., 
mu ouse, 

159 FeUsbrook Road, 
Streathem, SW16 6ED. 

SPECIAL EXPRESS 
MAIL ORDER SERVICE 

£p EM81 2.50 PL509 6.00 6AKS 5.99 6K8 Al31 2.75 EM87 2.50 PlS19 6.00 GALS 1.50 6KD6 CLl3 4.00 EN91 6.50 Pl802 6.00 6AM6 6.02 6l6G OY8&7 1.50 
OYS02 I.SO EYSl 2.75 PV33 2.SO SANS 475 6l6GC 
EBeCC 10.33 EY86 1.75 PY81 I.SO GANSA 3.50 617 
E180F 12.05 EYBe 1.75 PY82 I.SO GAOS 3.25 6lOG 

607 

3.00 
7.00 
3.00 
5.75 
2.50 
7.SO 
3.75 E810F 35.48 EYSOOA 3.00 PY83 1.25 6ARS 25.00 6RHH&'6KNB EABCBO 1.25 EZ80 I.SO PYBe 2.00 6AS6 1.86 10.00 EB91 I.SO EZ81 I.SO PYSOOA 4.00 6AS7G 8.75 6SA7 3.00 EBF80 I.SO GYSOl 300 PV800 I.SO GAT6 1.25 6SC7 2.75 EBF89 I.SO GZ32 ' .00 PY801 I.SO GAUSGT 5.00 6SJ7 3.25 EC91 8.00 GZ33 4.75 OOV02~ 34.00 GAU6 2.50 6SK7 3.SO ECC33 4.SO GZ34 4.00 OOV03· I 0 25.00 GAWSA 3.75 6SL7GT 3.00 ECC3S 4.SO GZ37 ' .75 OOV03·20A 687 3.25 6SN7GT 3.00 ECC81 1.75 KT61 5.00 48.38 6B8 3.25 6SS7 2.75 ECC82 1.75 OOV064OA 6BA6 I.SO 

ECC83 1.75 KT66 15.00 48.00 6BA7 5.00 6SG7M 2.50 
SUSA 2.25 ECC8S 1.75 KTI7 GOLD 12.00 OVOJ.12 6.80 68E6 I.SO 6V6GT 4.25 ECcea 3.SO KTBe LION 20.00 A18 3.00 68H6 2.SO 6X4 3.00 ECC91 8.93 N78 15.00 A19 9.24 6B.J6 2.25 6XSGT 1.75 ECF80 I.SO OAZ 3.25 SP41 6.00 68N6 2.00 12AX7 1.75 ECH3S 3.00 OB2 4.35 SP61 4.00 6BQ7A 3.50 12BA6 2.50 ECH42 3.SO DC3 2.SO U19 13.75 6BA7 6.00 12BE6 2.50 ECH81 3.00 003 2.SO U2S 2.SO 6BABA 3.50 12BY7A 3.00 ECL80 I.SO 

PC86 2.SO U26 2.SO 6857 6.00 12El 20.00 ECL82 I.SO U37 12.00 68W6 6.00 12HG7 4.50 ECL83 3.00 PCae 2.SO UABCBO 1.25 68W7 1.50 3OFL112 1.38 ECL86 1.75 PC92 1.75 UBF89 I.SO 6BZ6 2.75 ~4 2.50 EF37A 5.00 PC97 1.75 UCH42 2.SO 6C4 1.25 ~19 2.50 EF39 2.75 PC900 1.75 UCHal 2.SO 6C6 3.50 3OPl13 1.80 EF41 3.SO PCFSO 2.00 UCL82 1.75 6CB6A 2.50 3OPl14 1.80 EF42 4.50 PCF82 I.SO UCL83 2.75 6CD6GA 5.00 5728 !;5-00 EFSO 2.SO PCF86 2.SO UF89 2.00 6CL6 3.75 IllS 46.00 EF54 5.00 PCF801 2.SO UL41 5.00 6CH6 13.00 807 3.75 EF5S 3.SO PCF802 2.SO UL84 1.75 6CW4 8.00 811A 18.33 EF80 1.75 PCF805 1.70 UY41 2.25 6D6 3.50 812A 35.00 EF86 3.50 PCF808 1.70 UY8S 2.25 6D05 6.00 813 66.00 EF91 2.95 PCH200 3.00 VA11Y.>'JO 2.SO 6OO6B 4.75 866A 35.00 EF92 6.37 PCL82 2.00 VA1SOOO 2.SO 6EA8 3.00 872A 20.00 EF183 2.00 PCL83 3.00 Z7S9 25.00 6EHS 1.66 931A 18.50 EF184 2.00 PCL84 2.00 Z803U 25.00 6F6 3.00 2050 7.50 EH90 1.75 PCL8S 2.SO 2021 3.25 6Gkfi 2.75 5763 4.50 ELl2 2.50 PCL86 2.SO 3B28 SO.OO 6H6 3.00 5814A 400 EL33 4.00 PCL805 2.SO 4CX25OO 511.00 6HS6 3.n 5842 12.00 EL34 4.00 P0500 6.00 5R4GY 5.50 6JS 4.50 6080 14.00 ELl6 2.SO PFL200 2.SO 5U4G 3.00 6J6 8.93 6146A 12.00 ELL80 19.00 Pl36 2.SO SV4G 2.50 6J7 4.75 61_ 12.00 EL81 5.25 PL81 1.75 SY3GT 2.50 6JB6A 5.00 6550 8.00 EL84 2.25 PL82 I.SO 5Z3 4.00 6JE6C 7.SO 68838 12.50 EL86 2.75 PL83 2.SO 5Z4GT 2.50 6JS6C &.00 6973 400 EL91 7.39 PL84 2.00 &:lOL2 1.75 6K4N 2.50 7025 3.00 EL9S 2.00 PL504 2.SO GAB7 3.00 6K6GT 2.75 7027A 8.00 EL360 8.SO PL508 5.50 6AH6 5.00 6K7 3.00 7360 10.00 
Open daily to callers : Mon-Fri 9 a.m.-5p.m. 7586 15.00 

Terms C~~~O~'O~~Y~:II~~ l~~~~Sf~:~;li~~~~~.a~~r~~ 242417. 
7587 23.\10 

Prices oorrect Prices •• duding Quotations for any types not listed S.A.E. T .... 
when going VAT odd 15% Po .. and pocIdng SOp po< ordet- 948708 la press 
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INTRUDER ALARM UNITS light aC1ivated comprises light deteC10r with 
photo diode & Scr, control unit mains operated with int 6v Nic Cad 
battery & charger test buzzer, test & reset SW1S mains ind as sks for two 
liPs and one O/P to operate 12v two tone siren supplied were intended 
to be activated by flash cube but will work from torch or sim new 
unused with leads, £19.50. DOSE RATE METERS portable 4 ranges 4 to 
4000 MilVRongt meter indicalion Bela/Gamma response have 4" dia Ion 
Tube size 10 x 7 x 8" req 4 x HP.2 batte ries tested with circ, £75. MOTOR 
6124v DC with inl gearbox 60 RPM at 24v size 2';'X 1 1;'X 1 W', £4.50. COAX 
CABLE UR57 HD 75 ohm 10mm OSD, £6.50 for 15mls, 30p mt over this. 
TAPE RECORDERS 2 chan 3 speed '14 track with mon spk in wood 
carrying case for 240 with circ insl headset with mike tape etc. £29, or 
Rec only £19. METER UNIT with meler 5-0-5 Ua 3" dia lin scale in neat 
case, size 10 x 8 x 7W', £14.50. CHARGER BOARDS Army unil nom 36v or 
18v gives 4x var 10 amp circs with meters for currenl in case, £38. F.M. 
TUNER HEAD 8&1108 Mcls wilh 10.7 Mcls IF out reqs 12v DC, new, £6.50. 
PULSE GEN service type CT500 mains t ransis 100c1s to 12Kc exl to 60Kc 
var width & amplitude direC1 cal ve ry neat unil, tested, with leads, £45. 
SIG GENS Army type CT402 Marconi TF9951A3 bench unill .5 to 220McI 
AM/FM var to 75Kc provision for ext sweep, fine & coarse atten, carrier 
level & mod depth meler for 24Ov, tested with book & accs, £100. 
ROTARY INV aircraft type liP 18v DC at approx 18 amps for full load O/P 
of 230v 180 watts 50cls sine wave max int load 250 watts, new cond, 
£45. METERS 240' scale 1 Ma scale 0 to 8 x 100 3%" sq, £12.50, also DC 0 
10 10 amps 2W' dia, £4.50, DC 0 to 25 amps proj mt 3W', £8.50, DC 100 
Ua sca le 0 to 100 3 x 2'14', £5.50, all new. DIODES stud mt 200 PIV 20 
amps, 4 for £4.50. REC PAPER Press Ink type 4 chan 8" wide friction feed, 
£6.50 per roll, sample on request. COMP VAC PUMP 230v 1/3 HP motor 
driving Edwards Comp unit nom 10 PSI at 2 CFM on base plale approx 
14 x 6 x 9", lesled, £45. Related equip available inc heaters, dryers, 
dehumidifier ove ns, see list 37. POWER UNIT HT/LT module var 2001 
300v at 100 Ma slab & 3 x 6.3v, size 10 x 6 x 6", tested, £18. ARMY RECT. 7 
240v liP or 12v DC gives BO-O-BOv 30Ma, will give approx 240v AC a140 
watts from 12v liP, £10.50. ROTARY SWTS 2p 10 way ceramic, 2 for 
£2 .50. TERMINALS H.D. insul black, 2 for £2 for callers. Batteries 12v 75 
AlHr, £18. La rge old type Tele SW1 boards, £65. CT316 trig scopes, £15. 
Radar Video map sub ass wilh special CRT large qty modern parts, £35. 
Above prices inc. carr/postage & VAT. Goods ex equipment unless 
stated new. Allow 14 days for delivery. SAE with enquiry or 2 x 17p 

stamps for List. 37. 

A.H. SUPPLIES 
122 Handsworth Road, Sheffield S9 4AE. 

Telephone: (0742) 444278. 

RADIO and RlTY BOOKS 
Each P&P 

[ [ 
Radioteletype Press Broadcasts 
US Military Radio Communications 
World Radio TV Handbook 1985 (Normal price [17.95 + P&PI 
Guide to Utility Stations 1986 

. 11 .85 + 0.65 
10.80 + 0.65 
16.00 + FREE 
16.00 + 1.45 
5.25 + 0.60 Clandestine Confidential 

RnYToday 
Shortwave Facsimile Frequency 
Embassy Radio Communications 
Radioleletype Code Manual 
Air & Metro Code Manual 
Satellite Experimenters Handbook 
World Press Services Frequencies 
AERAD 
99 Nights on Medium Wave 

7.85 + 0.60 
7.50 + 0.65 
5.50 + 0.60 
8.75 + 0.65 

14.50 + .0.70 
9.75 + 1.55 
8.75 + 0.65 
5.00 + 0.65 
3.90 + 0.35 

NEW BOOKS 
Radio Dataline Internalional Parts 1 & 2 
Handbook for Radio Operators 
Radio Beacon Handbook 
Communications Satellites 

12.50 + 1.20 
9.95 + 0.65 
8.85 + 0.35 

12.85 + 1.55 
Two or more books p&p FREE 

Please allow 14 days for delivery. 
FREE CATALOGUE OF AU BOOKS AVAILABLE ON REQUEST 

INTERBOOKS, PWD7, Stanley, Perth PH1 .40Q. Tel : (0738) 828575 

. _ _ that there is a real difference at 
Cricklewood Electronics. That's whV Vou 
should neyer be without the FREE 
CRICKLEWOOO ELECTRONICS COM
PONENTS CATALOGUE. for sheer v.riety. 
competitive prices and service from the U.K: s 
number one 100% component shop_ No 
gimmicks. no gadgets or computers, just 
components, millions of them, all easity avail
able bV mail order, calling or credit card 
telephone orders. Just pick up the phone lor 
a pen) to get your FREE copy now lno SAE 

required) . You have nothing to lose. 

CRICKLfWOOO ELECTRONICS LID. «J Crickl __ or 1M2 lET. 

01-450 (!I9!j & 01-452 0161 
AlJ. _ CREDIT CAItDS ACC8'TB) 

TeIe."en 
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Model length 

IMEIi 7Gem inc. VAT Code 

TENNAS 
N.B.S. STANDARD * USER ADJUSTABLE MATCHING * 'N' SOCKET TERMINATION 

P.T.F.E.INSULATED GAMMA * GAIN OPTIMISED * EASY ASSEMBLY * MADE IN U.K. 
MET STOCKISTS (U.K.) 

Amateur Electronics Ud .• Binningham. Tel. 021·3271497. ARE. London. Tel. 01 -992 5765. Clan Comms .• Poll. Glasgow. Tel. 0475 41378. 
Gobowen Convn .• Gobowen. Shropshire. Tel. 0691661397. Dewsbuoy Elect.. Stourbridge. W. Midlands. Tel. 0384 390063. D ..... ler U.K. 
lld .• Leylon. El0. Tel. 01 ·558 0854. D.W. Electronics. Widnes.Lancs. Tel. 051-420 2559. Highland High Tech .• Wick. Caitllness. Tel. 0955 
4695. Jayc .. Electronic. Glenrothes. Fife. Tel. 0592 756962. Rhynie. Aberdeenshire. Tel. 04646-617. Berwick on Tweed. Tel. 0289· 
307116. M.G.R. Service •• Birkenhead. Tel. 051-653 3437. One SlIIp. Rochester. Kent Tel. 0634 400179. Radio Shack lld .• London NW6. 
Tel. 01 ·624 7174. Rainbow Comms .• M~cham. Tel. 01-640 1904. Rag. Wan! & Co .• Axminster. Devon. Tel. 0297 34918. Scarab Systems. 
Gillingham. Kent. Tel. 0634 570441. Selectronis Canvey Island. Essex. Tel. 0268 691481. S.M.C.: Totton. Southampton. Tel. 0703 867333. 
Leeds. Yorks. Tel. 0532 782326. Chestemeld. lel. 0246 453340. Buckley. Tel. 0244 549563. Stoke. Tel. 07816 72644. Grimsby. Tel. 0472 
59388. Bangor. Northern Ireland. Tel. 0247 464875. SooIhdown Radio Supplies. Eastbourne. Sussex. Tel. 0323 639351. S.P. Electronics. 
Nottingham. Tel. 0602 640377. Standan! Convnunications U.K .• London W2. Tel. 01 -723 5521 . Thenet Electronics. Tel. 0227 369464. The 

Aerial Shop. Sidcup. Tel. 01 ·300 5588. Ward Electronics. Ward End. Binningham. Tel. 021-328 6070. 
OVERSEAS DISTRIBUTORS: Finland: Comptron. Espoo 16. Tel. 0422133. Nethertands: Amcomm. Aalsmeer. Tel. 26811. 

Belgium: Mae. Electronics. St Nicklaas. Tel. 7766528. U.SA: LM.C. Marketing. Florida. Tel. (305) 77.7 4019. 

METALFAYRE 
Kingsdown Road. Sl Ma'1l"reIS-81-Clifle. Dover. Kent CT15 6Al 
Telephone 0304 853021 TeleK 965644 LCL DOV IICII ~_ 

(Enquiries from Dealers and Overseas Distributors welcome) ~ IIiiiiiII ~ 
Please make cheques payable to I 24 h,. 

432/19T 19 ELE 2.2M 14.2 dBd OS. A 
432/17X 17 ELE Crossed 2.2M 13.4 dBd £49.17 A 
432/17T 11 ELE long 2.9M 15dBd DUI A 
432J5B 5 ElE Back Mount .7M 9.2dBd £16.95 B 

2M 
14415 SElf 1.SM 9.2dBd £19.55 A 
14417T 7Elf 1.6M IOdBd £24.15 A 
14418T 8 ELE long 2.45M lldBd £11.2& A 
1441141 14ELE 4.5M I]dBd £Ci.n A 
1441191 19 ELE S.57M 14.2dBd Ci5.8 A 
14416X 6 ELE Crossed 2.5M 101dBd OS.15 A 
1441GP 2M Ground Plane £1Ul B 

4M 
7013 3 ELE 1.7M 7.1dBd £ID.12 
701S 5 ELE 3.45M 9.2dBd £05.14 

Non-Metallic Mast - Exclusive 
Reinforced Polyester _ 1'12" POWER SPUITERS 
R.P.M. 1.5M l1'ff dia.1 £1715 0 4322 way £19.56 8 R.P.M. 1.9.4 (2" dia.l £19.50 0 4324 way £23.008 R.P.M. 3M (1 in' dia.l £14.50 0 
R.P.M. 3M (2" dia.l OS.OO A 

144 2 way £25.50 B 
144 4 way £21.75 B 
AU 'N' Type Terminated 

50 MHz ANTENNAS 
3 ele 2.39m 7.1 dBd £39.95 
5 ele 4.77m 9.2 dBd £59.90 

) 'N' Type terminated P&P Code A 

AMATEUR ELECTRONICS UK 

I TRUST KEN PRO FOR QUALITY. 
TRUST US FOR BEST PRICES! 

G6XBH R.A.S. (Nottingham) \fU~7 
G1 RAS Radio Amateur Supplies W.4r 

200EE VHF TRANSCEIVER - £169+£5p&p 
400EE UHF TRANSCEIVER - £1B9+£5p&p 

Standard accessories/full UK spec B 
Delivery within 48 hours 

• 
HP/PERSONAL LOANS -~~ 
HI-TEe WORLDWIDE LTD 

584 HAGLEY RD WEST, QUINTON, BIRMINGHAM B68 085. 
Tel: 021421 8201 (24 hr). Telex: 334303 TXAGWM-G. 

G8UUS Tel: 0602280267 V'E. 
~~~~----------~~~~~~~~-----------~---

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

AGENTS FOR: ACCESSORIES: 
F.D.K. Welz Range 
AZDEN Microwave Modules 
ICOM Adonis Mics 
YAESU Mutek Pre-Amps 
CEllNET Barenco Mast Supports 
VODAFONE ORAE Products 

BNOS Unears & P.S.U: s 
AERIALS. Tonna. Halbar, New Diamond Range of Mobile Whips 

JAYBEAM TIGER ANTENNAS 
JUST GIVE US A RING 

Monday: CLOSED Tuesday-Saturday: 10.00am to 5.00pm 

3 Famdon Green, Wollaton Park, Nottingham 
Off Ring Rd., betwMll A52 (Derby Road) & A609 (llkeston Road) 

INDEX TO ADVERTISERS 
Aerial Techniques ............. ... ............................................ 61 I.C.S.lntertext .... .. : ... .... ...... ..... ....... .. ... ... ... .. ........ . :....... .... 72 
A.H. Supplies ... .... ........... ....... ........ .... ...... ....... ................ .. 70 Interbooks ..................... ... ................... ......... ........ ........ .. .. 70 
Allweld Engineering ...... ....... _ ..... . _...... .. .. ......................... 8 
Amcomm Services Ltd. ................ ................. ........ ... .. .... . 39 Lowe Electronics ...... ..... .... ...... ..... ... .... ........ ...... ........... 2,3, 13 
Antex (Electronics) Ltd .. ..... ... .. .... ..... _.. .......... .. ... .............. 11 
Apollo Aerials .... ....... ..... ...... ......... ........ ......... ..... ............. 67 
A.RE. Communications Ltd ... ... ... .... .......... ... ............... _. 9 
Armon Electronics ............................... ........... ........ ...... ... . 8 

Maplin Supplies Ltd .. _ .... ........... .... .... _ .... .................. Cover IV 
M.E.T. Antennas ...... ... ........ ..... ... ....... .......... .. ......... _. ....... 71 
Microwave Modules ...... .. ... .. ..................................... ...... 53 

Birkett, J. ................... ............... .......... ....... ....... .... ... .. .. .... ... 69 
North London Comms_ ........... ............. ... ...... :. ........... .... 67 

B.N.O.S. Electronics ....... ........ ... ............... ....................... 14 
B.N.R.E.S. ... ...... ..... ...... .............. ... .......... .. ... ........ ... .. ...... ... 61 

Radio Component Specialists. ... ..... ...... ......................... 69 
Radio Shack Ltd . ............. .... _ .... ................ ... ... .. .... ...... _..... 61 

Bredhurst Electronics .......... ...... ...... _.. ..... .. ... .. .. ............ .. . 31 Randam Electronics. ..... ................... ... ... ..... ............... ... ... . 72 

Cambridge Kits .... .... .. ....... .... ........ ... ... ... ..... ...... .. ............. 67 
RA.S. Nottingham .. .... ....... .. ... ................. ... ..... ... ............ 71 
RS.T. Valve .......... ....................... ... ...... .. ......................... . 70 

Colomor Electronics ... ........... .......... .............. . .... ... .. ........ 72 
Commutech (Devon) Ltd. ... .. ........................................... 69 S.E.M . .. ......... ....................... .. ............ . _.. .. .......... ...... .......... 13 
Cricklewood Electronics ... ... ...... ............. .... ..... ... .... ....... 70 South Midlands Communications _ .... _ .......... ... ....... 4,5,10 

Spectrum Communications......................................... ... 11 
Datong Electronics ... ........ ......... ............ ... ......... ..... ..... .... 10 Stephens James Ltd. .... .... .. ... ....... .... .. ....... .. ....... ...... .. . ... 12 
Davtrend ........ ................................. ......... ...................... .. _. 12 
Dressier (U.K.) Ltd. ..... ....... ..... .... ........................... .......... 15 Tandy .. ....................... ...... : ... .... .. ..... _.... .. ... ... ....................... 57 

Technical Software ....... ........ .. .... .. ...... ... ..... .......... ... ... ..... 14 

Electrovalue .......... .... ...... ....... ..... ................ ................ .. .... 14 
Elliott Electronics .... .. .... . ...................... ...... ....... ... ... ...... . 72 

Telecomms ... ..................................... _ ... _............. .. Cover III 
Thanet Electronics .. . _ ..... .................. .................. ......... 6,7,67 

Garex Electronics .. ............................................................ 10 
Universal Semiconductor Devices........... ............ ... ...... 11 

G4TNYElectronics ............................ ... ........................... 13 Ward, Reg & CO ..... _ ..................................................... Cover 11 
Waters & Stanton .......................... ..... .. ... .... ... _. ..... ......... . 69 
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Howes, C.M. Comms. .... ..... ...... .................. ........... .. ...... .. 8 W.P.O. Communications .................... _.... ....................... 70 
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VOURLOCALDEALERS 
LONDON 

AMCOMM 
Approved dealer for Yaesu 

and Icom 

194 Northolt Road, South 
Harrow, Middx HA2 OEN 

Tel : 01-422 9585 

(Mail order a specialityt 

HERNE BAY 

Thanet Electronics 
The Official Icom importer 

95 Mortimer Street, 
Herne Bay, Kent 
Tel: 0323 J69464 

(Open Man-Sat 9-5.30, 
except Thurs 9-1 t 

BUCKINGHAMSHIRE 

Photo-Acoustics Ltd. 
Approved Trio, Yaesu and 

Icom dealer (part exchange 
always welcomet 

58 High Street, Newport Pagnell, 
Buckinghamshire MK16 SAG 

Tel : 0908 610625 
IMon-Fri 9:3G-5 :30. Sat 9:30-4:301 

ANTENNES TONNA (F9FT) 

IIOMHz 
5 element 

144MHz 
4 element 
4 element crossed (NI 
9 element fixed (N) 
9 element ponable (NI 
9 element crossed (NI 

13 element ponable (NI 
17 element fixed (NI 
435MHz 

£37_87(s) 

£15_82(a) 
£34_78(8) 
£25_82(s) 
£27_92(s) 
£41 _03(a) 
£39_57(s) 
£47_83(a) 

9 element £15_4 I (a) 
19 element £21 _85(a) 
19 element crossed £36_01(a) 
21 element 432MHz £31 _22(a) 
21 element ATV £31_22(a) 

LONDON 

Dressier (UK) Ltd. 
A large selection always in 

stock - all makes 

191 Francis Road, Leyton, 
LONDON, El0 

Tel : 01-558 0854 

(Man-Sat 9am-5.30pmt 

SOUTHAMPTON 

South Midlands 
Communications 
Official Yaesu Importer 

SoM. House, Rumbridge 
Street, T otton, 

Southampton S04 4DP 
Tel : 0703 867333 

WEST MIDLANDS 

Dewsbury Electronics 
Approved Trio, Yaesu and Icom 

dealer 

176 Lower High Street, 
Stourbridge, 

West Midlands 
Tel: 0384 390063 

(Open Mon-Sat 9.30-5.15t 

1296MHz OR 12li9MHz OSCAR UPUNK 
23 element £27 _72(b) 
4 x 23 element - power splitter 
- stacking frame £144_74(e) 
55 element £44_75(e) 

We are pleased to introduce a new 
range of antennas shown thus (NI. 
The dipoles have been redesigned 
and now include a fully sealed 'N' 
connector - absolutely NO match
ing or tuning required. Also a new 
1296MHz 55 element yagi. 
Send for full details. 

1441435MHz POWER SPl.lTTERS - STACIONG RlAMES 
9 & 19 element Oscar £36_01(s) PORTABI£ AlUMINIUM Tl:L£SCOPIC MASTS 

Pl£ASf ADO CARRIAGE AS SHOWN (a) £4.00. Ib) £1.95. All PRICES INa.uDE VAT AT 15% 

ACCESS - VISA - Just lelephone your card number for immediate despatch. 
FOR FUll SPEClACATIONS SEND 40p FOR CATAlOGUE 

Callers welcome, but by telephone appointment only please. Goods by return. 
RANDAM ELECTRONICS (P) 

12 Conduit Road. Ahingdon. Ox ... OX14 lDB. Tel: (1IZ35) ZDIlI24 hall .. ) 

MAKE YOUR INTERESTS PAY! 
More than 8 mllUon students throughout the world have found It worth their while! An 
ICS home-study course can helP you get a better )00 . make more money and have more 
IVn out of life! ICS has over 90 year.; experience In home-study COU/'5eS and IS me largest 
correspondence SChOOl In me world. YOU lea m at your own pace. when and where you 
want under the guidance of elCll<!rt ·per.;onal' tutor.;. Find out hOW we can netp YOU. 
Post or phone tOday for your FREE INFORMATION PACK on the course of your choice. 

,mck one box only!1 --- - - - --- - -~ , ElectroniCS 0 RadiO, Audio 
0 \ and TV servicing 

I Basic ElectroniC Radio Amateur Licence I Engineering (City & Guilds) 0 Exam (City & Guilds) 0 

I Electr1cal Engineering 0 Car Mechanics 0 I 
I 

Electr1ca) Contractlng/ 
0 

Computer 
0 I Installation Programming 

CiCE over 40 '0 ' and 'A' level subjects 0 

I ICS Name I 
\ 

Address P. Code I 
International Correspondence Schools Dept EES26, 3121314 High St., Sunon. 
Surrey SMl lPR. Tel : 01-643 9568 or 041 ·221 2926 (24hrs). 

~-------------

LONDON ESSEX 

Henry's Selectronic 
Test instruments, components The UK's leading suppliers of 

and accessories. Catalogue - 934MHz personal radio 

S.A.E. (A4t + 34p (UKt equipment 

404 Edgware Road, 203 High Street, Canvey 

London W2 1 EO Island, Essex 

Tel: 01-724 0323 Tel: 0268 691481 

(Open 6 days a weekt 
(Open Mon-Sat 9-5.301 

Amateur radio equipment also in stock 

PORTSMOUTH DEVON 

Telecomms Reg. Ward & Co. Ltd. 
The South-West's largest amateur 

Importers of the Nevada radio stockist. Approved dealer for 

range of 934MHz equipment Trio, Yaesu and Icom 
1 Western Parade, 

189, London Road, West Street, Axminster, 
North End, Portsmouth, Devon, EX13 5NY 

Hants, P02 9AE Tel : 0297 34918 
Tel : 0705 662145 IClosed I :00-2:00 and all day Mondayl 

MERSEYSIDE DERBYSHIRE 
A.R.E. Communications Lowe Electronics For all your amateur radio 

needs - most The official importer of the 
models in stock. TRIO range of equipment (See 

38 Bridge St., Earlestown, ma in ad. for the full list of all 
Newton-Le-Willows, our shopst 

Merseyside Chesterfield Road, Matlock, 
Tel : 09252 29881 Derbyshire, DE4 5LE 

(For commercial enquiries ring Bernie or 
Tel: 0629 281712430/4057 Brenda on 01 -992 9142 or 01 -993 83671 

VALVES ·SPECIAL I Prices are as at going to press but may 
QUALITY fluctuate. Please phone for firm quotation 

lA.) 1.411 6AH6 US 6C6 1111 6J6W 2MI 906 UO 2001 •• 
lU 0" SAleS 0.&5 6CH6 l.2D 6JEGC 5.!IO llE2 ".so 2OE1 lJD 
lR5 D.ID SAKI! 0.&0 GC16 2..75 6JS6C UO 12A5 1.00 lOP) t.Ii 
154 a.m 6AL5 0.&0 6CW4 I.5lI 6K7 1.415 12AT6 lUll 2Sl..6GT ,. 
IS!'! 0.&115 SAL5W D..I5 6eX8S 4.60 6KOB 5.50 l2An IllS 25Z4G t75 
IU 0.&5 6AM5 4.28 GCY5 1.15 6KD6 4.&0 I2AUJ 0.&0 35W4 0. 
1U4 0 .. 6AM6 1.50 606 1.50 6l.5M 4 .• IZAUB 0.15 SW 1.G2.55-
lX1B 1.411 SANSA 2.SO 6F6 1.&0 6l6GC 1'" 1lAX7 0.15 801 1.I ... z. .. 
2X2A Z.511 SAa4 4.040 6F6GB 1.111 6L6GT US 12BA6 D.!D 812A 4UI 
lA" a.1fJ SAQS 1.JD 6F7 2JO 6l1B 0.1. 128E6 125 813 21. ... 
JAn 3.. 6AQSW 2..20 6F8G IIJIS 6LD20 11.7(1 12BHl 145 8298 24_ 
JB28 12.«1 6AS6 1.15 6F12 1..50 6l6S 5.90 12El 11.95 832A IJO 

1'..5It* 6AS7G U9 SF14 us 607G 1.30 12J5Gr D.55 866A U5 

5~ ,::: ~~ ~~ ~~~ ~~ :~~~ ~: g~g~ ~: :! ,:: 
3S4 0.10 6AW 125 6f23 0.75 6SJ7 1. 1207GT 0.60 954 1.2D 
4832 1125 6AX4GT UI 6f24 1.75 6SK7 1.40 12SCJ o.&s 955 1.21 
SR4GY 2.20 6AX5Gl 1.lII 6f33 10.s0 6Sl7GT 0.15 12SH7 0.1i5 956 1.2D 
SUAG 1.40 6BAS o.1WI2U7 6FH8 17.10 6SN7GT 1.10 12SJ7 0.70 5763 5.15 
5V4G 0.75 6B49 3.45 6GA8 1.55 6507 US 12507 1.45 600) US 
5Y3GT us 6BE6 0.1i&1~ 6GH8A U5 6SR7 4050 12S7GT 0.15 60IIl 7'" 
23 1JO 6BG6G 1.60 6H6 1.&0 6V6G 1.50 12Y4 0.70 6201 5.21 
5l4G 1.25 6BJ6 1.l11 6JU6 5.15 6V6GT 1..111 1303 ZJO 6146 II.l5 
24G1 1.45 6007A 0.85 6J4 1.35 fiX4 1.50 IJOS UO 61468 lCLl5 
6f.Jll..2 0.90 6BR} 2.. 6J4WA 2.. 6XSGT 0.&5 I9A05 us f!mI 12..51 
SABl D.18 3B1N6 6..2D 6JS 2.lD GY6G 0.90 1963 11.50 9IXl1 us 
£rAC7 1.15 6BW7 1.B11 6JSGT 0.90 6lol 0.10 9G6 lQ.J5 9IXl2 U5 
SAG!"! • •• 6C4 0.10 6J6 D.I5 724 uo 19H5 l1.55 !OD U5 
VAlVES AND TRANSISTORS T eJephone enquines lor valves, transistors, etc Retail 1493934, trade and export 143 0899. 
POSTAGE: (1 ·0 SOp ; £3·(5 6Op; (5..(10 SOp ; £I0~£1 5 £1.00; £15-£20 £1.50 Mimlmum order fUll. Delivery by return 

COLOMOR (ELECTRONICS LTD. I 170 Goldhawk Rd, London W12 
rei : 01 -7430899 or 01-749 3934. Open Monday to Friday 9 a.m.-5_30 p.m_ 

Books for 
radio amateurs 

THE 
' HAM SHACK' 

~~ 
APPOtN TED 

DISTR IBUTOR 

JAYBEAM 
AMATEUR 

ANTENNAS 
RIGS, ANTENNAS, SWR BRIDGES, 

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

CABLES, ROTATORS,MICS,PLUGS 
AND SOCKETS, SWITCHES 

Call us on (05331 553293 
OR COME AND LOOK AROUND AT 

26/28 Braunstone Gate Leicester 

Published on the firs. Friday 01 each month by IPC' Magazines Limited. Westover House. West Quay Road. Pool •. Dorset BHt5 lJG. Printed'in England by Benham & Co Limi.ed, Colchester, Essex. Sole 
Agents fur Australia and New Zealand - Gordul1 and Go.ch (Asia) Ltd.; South Africa - Central News Agency Ltd. Subscrip'ions INLAND [I) and OVERSEAS £15 payable '0 IPC Magazines Lld .. 
" Practical Wireless" Subscription Depanment. ROCJrn 2816. King's Reach Tower. Stamford Street. London SE t 9LS. PRACf1CAL WIRELESS is sold subject to the following conditions. namely that it 
shall no t. witho ut the written consent of the Puhlishers finit having heen given. be lent . resold . hired out or othe rwise disposed o f by way of Trade a t more than the recommended selling price shown on the 
cover. and that it shall not he lent. resold. hired o ut or otherwise disposed of in a mutilated condition or in any unauthorised rover by way of Trade or affixed to or as pan of any publication or advertising. 
Iiterarv or oictorial maller whatsoever. www.americanradiohistory.com



I 
PERSONAL RADIO 

adaRange The Ne 
Join the growing 
number of people 
discovering this exciting 
radio band. 
Available to anyone for the 
cost of a current CB licence. 

Many two way contacts have 
already been made from 10 

miles to 250 miles according to 
location and weather 

conditions. 

Aerial Supplies (Liverpool) Limited 
Atherton. Liverpool. 
TeI(051-525) 1006 
"Agrimotors" Merton CB Radio Centre 
Merton . Okehampton. Devon EX20 3DZ 
Tel.' (08053) 200 
Poole Logic Limited 
49 Kingston Road. Poole, Dorsel. 
Tel. (0202) 683093 
Chat Back 
East Hill. Camborne. Cornwall. 
Tel. (0209) 715773 
CB City 
64 Waterloo Road. Stoke On Trent. StaHs. 
Tel.' (0782) 814952 
Centre Base 1 
433 Wilmslow Road. Wlthlngton, Manchester. 
Tel.' (061445) 8918 
Green Electronics 
6 Short Street, Lowestoft. SuHolk. 
Tel.' (0502) 513960 
Guildford Communications 
34 Aldershot Road . GUildford. Surrey. 
Tel.' (0483) 574434 

H 

NEVADA 934 MHz MAIN DEALERS 
G.W.M. Radio Inrange 
40·42 Portland Road. Worthing. West Sussex 8 Marine Court , St. Leonards-On-Sea. E. Sussex 
Tel. (0903) 34897 Tel.' (0424) 443185 
Henry's Lincs & S. Humberside 
404-406 Edgware Road . Paddington, London W21 EO 201 Freeman Street, Grimsby, S. Humberside 
Tel. (0 1·724) 0323 Tel.' (0472) 360037 
Horsetrader Maggies C.B. 
t424 Leeds Road. Thornbury. Bradford. Yorks. 63 Fleet Street, Keyham, Plymouth, Devon. 
Tel. (0274) 663928 Tel. (0752) 59237 
H & R Watson Marshion Electronics 
24·26 Forest Hall Road. Newcastle On Tyne NE 129AL 366 Spring Road. Ipswich, SuHolk IP4 5NG 
Tel. (091268) 4609 Tet.· (0473) 75476 
Hull C.B. Cer.tre Mitier Telecommunications 
194 Hessle Road, HUll. The Parade. Cherry Willingham, Lincoln 
N. Humberside. Tel. (0522) 754279 
Imagefree Limited Modulations Communications 
1-3 Station Road, Rainham, Kent. 62 Woonon Road, Abingdon, Oxon. 
Tel.' (0634) 373960 Tel.' (0235) 21400 
Imec. Marine Systems Ltd. (Head Office) Parkside C.B. Centre 
Baldoyle Industrial Estate, Dublin 13. Thursford, Fakenham. Nortolk. 
Tel.' 3931321393065 Tel.' (0328) 77402 

Selectronics 
203 High Street . Canvey Island. Essex. 
Tel. (0268) 691481 
South Coast Electronics 
6 Monks Avenue. Lancing. West Sussex. 
Tel. (0903) 753754 
Square Wheels 
82b Edgewood Road. Bl1mlngham 45. West Midlands 
Tel' (02 1460) 1581 
Stadium Accessories 
67 Bowman Street. Darl ington. Co Durham 
Te l.' (0325) 59929 
Standens (Tonbridge) Limited 
92a High Slreet, Tonbridge. Kent. 
Tel: (0732) 353540 
Rileys T.V. Service 
125 Langwith Road. Hillstown, nr Chestertield. 
Derbyshire. Tel.' (0246) 826578 
Tower Communications 
11 High Street. Haddenham, Cambs. 
T et. (0353) 740306 
Wall & Son 
4 Tetbury Street, Minchinhampton , Glos. 
Tel.' (0453) 882089 

,.nEVADA 93 
DISTRIBUTED BY: TELECOMMS, 189 LONDON ROAD, PORTSMOUTH P02 9AE 
TELEPHONE: 0705 662145 TELEX: 869107 TELCOM G 

Nevada 934 MHz Catalogue available £1.00 from Telecomms. www.americanradiohistory.com



Pick up a copy of our new 1986 cal,aIO(lUefrom any branch of 
W.H. Smith for just £1.45. 
Or post this coupon now, to 
£1.45 + 40p P & p. If you live 
11 International Reply Coupons. 

Name .................................. .. .............................. .. 
Address ..... .. ................ ....... j . ......................... ....... ............ . 

PW 2186 

MAPLlN ELECTRONIC SUPPLIES LTD. 
Mail Order: P.O. Box 3. Rayleigh, Essex SS6 8lR. 
Telephone: Southend (0702) 552911 

SHOPS 
• BIRMINGHAM lynton Square. Perry Barr, Tel: 021-356 7292. 
• LONDON 159-161 King Street, Hammersmith , W6. 

Telephone: 01-748 0926. . 
• MANCHESTER 8 Oxford Road, Tel: 061-236 0281 . 
• SOUTHAMPTON 46-48 Bevois Valley Road, Tei: 0703 225831 . 
• SOUTHEND 282-284 London Rd, Westcliff-on-Sea, Essex. 

Telephone: 0702-554000 
Shops closed al/ day Monday. 

www.americanradiohistory.com
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