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Two New Series 
By F.C.Judd G2BCX 
Antennas For Difficult Locations 
Antenna Radiation Patterns 
COlfJputerised 
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FTl 
FT980 
SP980 
ffi57GX 
FC757 
FP757 HD 
FP757GX 
FT290 
FT290 
MMB l l 
NCl l 
CSCl 
YHA15 
YHA44D 
YM49 
MMB15 
FT203R 
FT20SR 
ffi03R 
ffiOSR 
FT270R 
FT270RH 
FT2700R 
FRG 9600 
MM B10 
NCSC 
PA3 
FNB2 
YM24A 
ffi26R 
430f726 
FRG8800 
FRV8800 
FRT7700RX 
MH1BS 
MD1B8 
MF1A3B 
YH77 
YH55 
YHl 
S Bl 
S B2 
S B1 0 
FF501DX 
NEW 
ffi67GX 
ffi27 
FL7000 
FT290 Mkll 

-- Yaesu 
HF Transceiver 
HF Transceiver 
Speaker 
HF Transceiver 
Auto A.T.U. 
Heavy Duty PSU 
Switched Mode PSU 
2m MlMode PortlTransceiver 
With Mutek front end fitted 
Mobile Bracket 
Charger 
Carryinj;l Case 
2m Helical 
70cm 'l2wave 
Speaker Mike 
Mobile Bracket 
NEW 2m HlHeldlOW FNB3 
NEW 2m HlHe ldlCIW FN B3 
70cm HlHetd 
70cm HlHeld 
2m 25W F.M. 
2m 45W F.M. 
2mf1Ocml25W125W 
6O-90SMHz Scanning RX 
Mobile Bracket 
Charger 

~~~~d~~~~r:;~!~\er 
Speaker Mike 
2m Base Station 
70cm Module for above 
HF Receiver 
Convertor 118-175 for above 
A.T.U. 
Hand 600 Spin mic 
Desk 600 Spin mic 
Boom mobile mic 
lightweight phones 
Padded phones 

wnet~ft~o~= r'~~oom mic 
PTI Switch Box 2901790 
pn Switch Box 27012700 
Low Pass Filter 

HF TXCR 
2M17OCM HlH 
HF Linear 
Surer 290 

-- Linear Amps 
TOKYO HI POWER 
HL 100V 2m. l OW in. l BOW out 
HL 82V 2m. lOW in, 85W out 
HL 110V 2m, lOW in, 11 0W out 
HL 35V 2m, 3W in, 30W out 
HL 30 2m, 3W in, 30W out 
HL 20U 7Ocms, 3W in. 20W out 

MICROWAVE MODULES 

~~t ~=~S 19~ ~~::~~, (~it~h~gle 
MLl44l100-S inc preamp (lOw Vp) 
MMLl44l100-HS inc pream p (25w Vp) 
MMLl44l1 ()()"LS inc preamp (l13w i/p) 
MMLl44l200S inc preamp (3110125 i/p) 
MML432J3OL inc preamp IlI3w i/p) 
MML432J50 inc preamp (lOw Vp) 
MML432J l oo linear (lOw Vpl 

B.N.O.S . 

P.O.A. 1-) 
1750.00 1-) 

110.00 12.50) 
969.00 1-) 
349.00 12.50) 
239.00 12.50) 
199.00 12.50) 
379.00 1-) 
409.00 1-) 

37.50 11.50) 
10.50 11 .50) 

6.50 11 .50) 
7.50 11 .50) 

12.50 11 .50) 
22.00 11.50) 
14.55 11 .50) 

255.00 1-) 
299.00 1-) 
289.00 1-) 
31 9.00 1- ) 
399.00 1-) 
469.00 1-) 
499.00 1-) 
525.00 1-) 

10.00 11.50) 
10.35 11.50) 
20.50 11.50) 
25.00 11.50) 
27.00 11.50) 

999.00 1-) 
349.00 13.00) 
639.00 1-) 
100.00 12.00) 
59.00 12.00) 
20.00 11.50) 
79.00 (1.50) 
25.00 11.50) 
19.50 11.50) 
19.95 11.50) 
19.00 11 .50) 
21 .00 11.50) 
18.00 11.50) 
21 .00 11.50) 
37.50 11.50) 

1550.00 1-) 
425.00 1-) 

1600.00 1-) 
429.00 1-) 

244.52 12.50) 
144.50 12.501 
249.00 12.50) 

76.00 12.50) 
54.00 12.50) 

122.50 12.50) 

94.30 12.50) 
106.95 12.50) 
149.95 13.00) 
159.95 13.00) 
169.95 13.00) 
334.65 13.00) 
169.05 12.50) 
149.50 12.50) 
334.65 13.001 

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 197.50 (3.001 
2m, 3W in, 100W out, preamp 197.50 (3.00) 
2m, lOW in, lOOW out, preamp 175.00 (3.00) 
2m, 25W in, 100W out. preamp 255.00 (3.00) 
2m, 3W in, 1SOW out, preamp 295.00 (3.001 
2m, lOW in, 1SOW out. preamp 295.00 (3.001 
2MN SOW out, preamp 125.00 (3.001 

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

2M lOW in. preamp 125.00 (3.001 
7Ocm, 1W in, SOW out, preamp 235.00 (3.001 
7Ocm. 3W in, SOW out. preamp 235.00 (3.00) 
7Ocm. lOW in, SOW out, preamp 195.00 (3.00) 
7Ocm. lOW in, looW out, preamp135.oo (3.00) 

SWRIPWR Meters --
HANSEN 
FS50VP 50-1 SOMHz201200 Interval PEP!SWR 106.70 12.50) 
FS300V 5O-15OMH, 201200 PWRlSWR 53.50 12.50) 
FS300H 1.8-60MH,201200110W 53.50 12.50) 
FS210 1 .8- 1SOMHz 201200 Auto SWR 63.50 12.50) 
W720 140-430MH, 2OI200W 41 .50 12.501 

WELZ 
SP10X 1.8-15OMH, PWR/SWR 39.95 12.50) 
SP122 1.8-60MH, PWR/SWRlPEP 79.95 12.50) 
SP220 1.8·200MH, PWRlSWRlPEP 67.95 12.50) 
SP225 1.8-200MH, PWR/SWRlPEP 119.95 12.50) 
SP420 140·525MH, PWR/SWRlPEP 74.95 12.50) 
SP425 140-525MH, PWR/SWRlPEP 119.95 12.50) 
SP825 1.8-211O-430-800-1240MH, 179.00 12.50) 

TOYO 
T430 1441432 120 W 52.50 12.50) 
T435 1441432 200 W 58.00 12.50) 

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

Telephone: Axminster (0297) 34918 

-- [com Products --
IC751 
IC745 
IC735 
PS15 
PSJO 
SM6 
IC505 
IC290D 
IC271 E 
IC271 H 
IC27E 
IC2SE 
1C47E 
ICBUl 
ICR71 
IC02E 
IC2E 
Ml1 
IC4E 
IC04E 
BC35 
HM9 
LC3 
ICBP3 
BP5 
CP l 
DC l 
R7000 
IC3200 
IC12 
GC4 

HF Transceiver 
HF Transceiver 
New HF Transceiver 
P.S. Unit 
Systems p.s.u. 25A 
Base microphone for 751n45 
50MHz multi -mode portable 
2m 25w MlMode 
2m 25w MlMode Base Stn. 
lOOW version of above 
25W FM mobile 
25W FM 
25w 70cm FM mobile 
BIU Supply for 251451290 
General Coverage Receiver 
2m Hn-Ield 
2m HlHeld 
2m l Ow Linear 
70cm HlHeld 
70cm handheld 
Base CharQer 
Speaker mIC 
Carry Case 
Std Battery Pack 
High Power Battery Pack 
Car Charging Lead 
12v Adaptor 

~~~~ ~~~i?~nfr:~~~ive:r 
23cm HlH 
World Clock 

P.O.A. 1-) 
P.O.A. 1-) 
P.O.A. 1-) 
158.00 14.50) 
343.85 1-) 

46.00 12.00) 
459.00 1-) 
542.00 1-) 
835.00 1-) 

1029.00 1-) 
399.00 1-) 
325.00 1-) 
495.00 1-) 

32.00 12.00) 
825.00 1-) 
299.00 1-) 
225.00 1-) 

79.35 12.50) 
285.00 I-I 
299.00 I-I 

70.15 12.00) 
21.85 (2.00) 

6.90 12.00) 
29.00 12.00) 
60.95 12.00) 

6.90 12.001 
1725 12.00) 

957.00 1-) 
556.00 1-) 
428.00 1-) 

39.00 12.00) 

-- Scanning Receivers --
SMCB400 
SX200 
SX400 
AOR2002 

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

249.00 13.00) 
325.00 13.00) 
625.00 13.00) 
487.30 13.00) 

Special Price 
ICOM IC505 

50MHz Transceiver 

PCl 
VLF 
FL2 
FL3 
ASP/B 
ASP/A 
ASP 
D75 
D70 
MK 
RFA 
AD270·MPU 
AD370·MPU 
MPU 
DCl44128 
PTS l 
ANF 
SRB2 

£399-00 
Carriage £3.00 

Datong Products 
Gen. Cov. Con. 
Very low freq uency conv. 
Multi ·mode audio fi lter 
Audio fi lter for receive rs 
r.f. speech clipper for Trio 
r.f. speech cli pper for Yaesu 
As above with 8 pin conn 
Manual RF speech clipper 
Morse Tutor 
Keyboard morse sender 
RF switched pra-amp 
Act ive dipole with mains p.s.u. 
Act ive dipole with mains p.s.u. 
Mains power unit 
2m converter 
Tone squelch unit 
Automatic notch filter 
Auto Woodpecker blanker 

137.40 12.00) 
34.90 12.00) 
89.70 12.00) 

129.00 12.00) 
82.80 12.00) 
82.80 12.00) 
89.70 12.00) 
56.35 12.00) 
56.35 12.00) 

137.40 12.00) 
36.00 12.00) 
51 .75 12.00) 
69 .00 12.00) 

6.90 12.00) 
39.67 12.00) 
46.00 12.00) 
67.85 12.00) 
86.25 12.00) 

- CWIRTTY Equipment -
Tono 550 

ICS/ AEA 
PK64 

BENCHER 

Reader 

Complete Packet/Amlor terminal 

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

HI·MOUND MORS E KEYS 
HK703 Up down keyer 
HK704 Up down keyer 
HK706 Up down keyer 
HK707 Up down keyer 
HK710 Up down keyer 
HK802 Up down solid brass 
HKS03 Up down solid brass 
HK808 Up down keyer 
MK703 Twin paddle keyer metal base 
MK705 Twin paddle keyer marble base 
MK706 

KENPRO 
KP100 
KP200 

Squeeze CMOS 230113.Bv 
Memory 4096 Multi Channel 

329.00 13.00) 

239.00 13.00) 

67.42 12.50) 
76.97 12.50) 

38.35 12.00) 
26.35 12.00) 
21 .80 12.00) 
20.15 12.00) 
39.95 12.50) 

109.00 12.50) 
104.50 12.50) 

39.95 12.00) 
34.50 12.00) 
32.78 (2.00) 
30.48 12.00) 

109.25 13.00) 
234.55 13.00) 

TS940S 
TS930S 
TS440 
TSB30S 
AT230 
SP230 
TS530SP 
TS430S 
PS430 
SP430 
MB430 
FM430 
SP120 
MC50 
MC35S 
LFJOA 
TR9130 
TM201A 
TM401A 
TH21E 
TH41E 
TM211E 
TM411E 
TS711E 
TS811E 
TR3600 
TR2600 
ST2 
SC4 
SMC25 
PB25 
MSl 
R2000 
HS5 
SP40 
TL922 
TS780 
TS670 
TR9300 
TR751 

--Trio--
9 Band TX General Cov RX 1895.00 
9 Band TX General Cov RX 1595.00 I-I 
NEW 9 Band TX General Cov RX 998.00 (- I 
16Q-10m Transceiver 9 Bands 981.59 1-) 
All Band ATU/Power Meter 185.90 (2.S01 
External Speaker Unit 56.03 (-I 
160m-10m Transceiver 849.82 I-I 
1OOm-10m Transceiver 876.68 (-I 
Matching Power Supply 151.48 (3.50) 
Matching Speaker 39.50 (2 .50) 
Mobile Mounting Bracket 14.78 (2.50) 
FM Board for TS430 45.00 (2.50) 
Base Station External Speaker 36.33 (2.50) 
Dual Impedance Desk Microphone 43.10 (2.50) 
Fist Microphone SOK ohm IMP 20.33 (2.00) 
HF Low Pass Filter lkW 30.18 (2.001 
2M Multimode 593.64 (- I 
2M 25W mobile 322.68 I- I 
7cms FM 12W 392.82 1- ) 
2M Mini-Handhelds 199.00 (- I 
70cm Mini-Handhelds 240.99 (-I 
2M FM Mobiles 444.60 1-) 
70cm FM Mobiles 498.00 (- J 
2M Base Stations 839.96 (- I 
70cm Base Stations 999.00 I-I 
70cm Handheld 353.48 (- ) 
New 2M FM Synthesised Handheld 328.00 I- I 
Base Stand 72.09 I- I 
Soh Case 18.48 (2.00) 
Speaker Mike 21 .55 (2.00) 
Spare Battery Pack 35.1 1 (2 .00) 
Mobile Stand 41 .88 (2.00) 
Synthesiser 200KHz-30MHz Receiver 565.32 I-I 
Oeluxe Headphones 32.02 (2 .00) 
Mobile External Speaker 19.70 (- ) 
160110M 2kW Linear 1359.00 (7.50) 
2M17Ocm M/M Transceiver 998.00 (5.501 
6, 10. 15. 40M lOW MlM Transceiver 843.66 IS.501 
6M MlM Transceiver 575.16 (5.501 
NEW 2M 25W Multimode 580.70 (-I 

-- Power Supplies --
ORAE 
4amp 
6amp 

12 amp 
24 amp 

SMC 

43.40 
63.00 
86.50 

125.00 

12.50) 
13.00) 
13.50) 
14 .50) 

RU120406 4 amp Power Supply 

BNOS 
6amp 

12 amp 
25 amp 
40 amp 

-- Aerial Rotators 
KR250 
FU200 
AR40 
KR400 
KR500 
KR400RC 
KR600RC 
HAM1V 
T2X 
KR5400 
KR5600 

Light Duty 
Light Duty 
5 core Medium Duty 
MedIH Duty 
6 core Elevation 
6 core Medium Duty 
8 cote Heavy Duty 
8 core Heavier Duty 
8 core Very Heavy Duty 
Elevation/Azimuth 
Elevation/Azimuth 

SMCS 2U 2N 50239 
SMCS 2N 2 way 'n ' Skts 
Welz 2 way S0239 
Welz 2 way 'n ' Skts 
Orae 3 way SP239 
Orae 3 way 'n' Skts 
Kenpro KP21N2 way Switch 

-- Miscellaneous 
ORAE Wave meter 
T30 30W Dummy load 
T100 l00W Dummy load 
T200 200W Dummy load 
CT20A lOW Dummy Load Pl259 
CT20N lOW Dummy Load N. Plugs 
CT530 l00W Dummy Load (500WHminJ 
ORAE 2m Pre-set A. T.U. 

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

CAP CO. 
AERIAL TUNERS 
SPC300D lkW PEP 
SPC3000D 3kW PEP 

69.00 
115.00 
169.00 
345.00 

13.00) 
13.501 
14.50) 
14.50) 

14 .95 13.00) 

78.00 13.001 
69.00 12.50) 

125.00 12.501 
139.00 13.001 
149.00 13.001 
169.00 13.001 
219.00 13.001 
P.O.A. 14.50) 
499.00 1- ) 
279.00 13.00) 
369.00 13.50) 

18.95 12.00) 
23.50 12.00) 
29.95 12.00) 
49.00 12.00) 
15.40 12.00) 
19.90 12.00) 
27.00 12.00) 

27.50 12.00) 
8.50 12.00) 

38.00 12.00) 
56.00 12.00) 
15.95 12.00) 
22.95 12.00) 
79.00 12.50) 
14.50 12.00) 

115.00 12.50) 
199.00 13.50) 

225.00 16.00) 
325.00 16.00) 

----------------Oscar Antennas----------------­
20E 
2NE 
78F 

~~ ~4 ~g~~ 
2m ~ S0239 

Instant credit available. 

3.15 11.50) 
8.94 12.00) 

21 .15 12.00) 

MaillTelephone order by cheque or 
credit card. Cheques cleared before 

goods despatched. 

258 
358 
70N2M 

i~~g~~gm 
7Ocrnl2m Dual band S0239 

29.37 12.00) 
33.73 12.00) 
24.95 12.00) 

OPEN TUES.- SAT. 9.00-5.30 
(CLOSED MONDAYS) 

STOCK ITEMS USUALLY 
DESPATCHED WITHIN 48 HRS. 

DELIVERY /INSURANCE PRICES 
IN BRACKETS 

HS770 
GCCA 
SOMM 

7Ocml2m Duplexer 
Gutter clamp 
Mag mount 

r~~~~~~ Appomted agL'nl 
for 

[t I IICOMI 

\CIV 
YAESU 

V 

24.95 12.00\ 
14.25 12.001 
12.75 12.00) 

iliK 
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LOWE SHOPS. 
In Glasgow, 
the shop manager is Sim. GM3SAN. 
the address. 4 /5 Queen Marga ret Road. 
off Queen Margaret Drive. Glasgow. 
teleph one 0 4 1-945 2626. 

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

In Cambridge, 
the shop manager is Tony. G4NBS. 
the address. 162 High Street, Chesterton, Cambridge, 
telephone 0223 311230. 

In Cardiff, 
the shop manager is Carl. GWOCAB, 
the address. clo Sou~h Wales Carpets, CIUton Street, Cardiff, 
Lelephone 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, Northbourne, Bournemouth, 
telephone 0202 577760. 

AlthoUgh not a shop, there is on the Sou th 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 you put in Leuch with him. His telephone number 0323 
848077. 

Lowe Electronic Shops are open from 9 .00 am Le 5 .30 pm, Tuesday 
Le Friday and from 9 .00 am to 5.00 pm on Saturda,y. Shop lunch 
hours vary and are timed to suit local needs. For exact details please 
telephone the shop manager. 

AR2002 receiver 

J'requency range of the AllaOOa is from 25 Le 550 and from 800 to 
1300 MHz. Modes of operation are wide band FM, narrow band FM and 
AM. The receiver has 20 memories, memory scan and a search mode 
which checks frequencies between user designated limits. 

The receiver has a push bu tton keypad for easy frequency entry and 
operation . 

A front panel knob allows the listener to quickly step up or down in 
either 5, 12.5 or 25 kHz steps from the frequency initially chosen. 

The AR2002 has a front panel LED bar "S" meter. 

There is a front panel 3 .5 mm jack socket for headphone use. 

A socket for the optional RS232 interface ( RC PACK) is provided on the 
rear panel. The RC PACK consists of an 8 bit CPU with its own ROM and 
RAM and with your own computer acting as a dumb terminal many 
additional operating facilities become available . Of course, if you want 
Le write your own programs using the RC PACK as an interface then 
"the sky's the limit". 

AllaOOa Receiver, , . £487.30 inc VU, carriage £7.00 

aerial connections are provided on the rear 
panel of the R5000. The required aerial can 
be selected by means of a front panel switch. 
Information on which aerial to be used with from TRIO, 

a new short wave receiver, 
the R5000. 

a stored frequency can also be held in mem ory. 
The BSOOO has 100 memory channels which 
store frequency, mode and which of the two 
aerial connections has been selected_ 
Information is easily transferred from one VFO 
to the other, from memory to VFO and in 
order to quickly access your favourite station, 
from VFO to any of the m emories. Both 
memory scan and frequency scan (between 
frequencies in memories 8 and 9) are 

The BSOOO is a new general coverate 
receiver. It offers the dedicated short 
wave listener and radio amateur a 
receiver that will match the performance 
of the best transceivers available today. 
The BSOOO's frequency range is 
continuous from 100 kHz to 30 MHz and 
its m odes of operation are USB, LSB, CW, 
AM, FM and FSK. An optional VHF 
converter ( VC20 ) extends the frequency 
range to include 108 Le 174 MHz. 
The BSOOO uses 2SK 125 junction-type 
FETs in the high sensitivity direct 

balanced first mixer resulting in outstanding 
two signal characteristics and a substantially 
improved noise floor level. 
Operating from either 18 V DC or 840 V 
AC the receiver can be used both in the 
home or whilst out in car, caravan or 
boat. 
The receiver haa two rates of tuning for 
each mode selected by a front panel switch. 
The frequency increments for SSB/CW/FSK are 
10 Hz and 100 Hz, for AM 100 Hz and 1kHz 
and for FM 2.5 kHz and 5 kHz. 
~low(80ohms)and~(SOOohms) 

included in the receiver. Halt on an occupied 
channel whils t sca.n.n.ing can either be timed 
or until the signal drops. The entire one 
hundred memories can also be quickly 
scrolled to check the data held and to fmd the 
location of an empty channel. 
To enhance reception, IF shift and a tunable 
notch filter are part of the R5000 receiver. 
Filter selection according to mode is automatic 
when the front panel selectivity switch is set 
to AUTO. This automatic selection can, of 
course, be overridden. Additionally the 
introduction of optional SSB and CW filters 
(YK88SN for SSB and either YK88C or 
YK88CN for CW ) will improve the already 
excellent signal to noise ratio and 
seleCtivity. The optional YK88A-l AM filter 
will improve the shape factor and enhance 
reception even further. 
The BSOOO general coverate receiver elso 
has keyboard frequency entry, dual mode 
nOise blanker, two 24 hour clocks with 
timer, option VSl voice synthesizer and CW 
tone mode indication for the blind operator, 
a large 100 mm diameter top mounted speak<;lr, 
switchable AGe ( fast or s low) , RF 
attenuation ( 10, 20 or 30 dB steps) and a 
F.LOCK switch which protects against 
frequency shift if the VFO knob is accidentally 
m oved. 
BSOOO Receiver . .. £8.98 inc VU, carriage 
£7.00 

LOWB BT,.CTBOlUOS LTD. 
Chesteri1eld Road, Matlock, Derbyshire DE4 5LE 
Telephone 0629 2817, 2430, 4057, 4995. send £1 for complete mail order catalogue. 
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the TRIO TS830S hf transceiver 

The TRIO TS830S is for the 
operator who wants a dedicated 
amateur bands only 
transceiver, who is used to and 
wants a pair of 6146B valves in 
the PA stage and who wants a 
compact rig which has its own 
built in power supply. The 
TS830S is for the radio amateur 
who requires a rig capable of 
rising above today's crowded 
band conditions, a rig that has, 
as standard, the necessary 
features that will produce 

consistently good contacts 
where other lesser equipment 
would fail. The TRIO TS830S, a 
proven rig with an impeccable 
pedigree. 
The TRIO TS830S covers on USB, LSB and 
cw the full amateur bands from 160 
through to 10 metres. 

Convenient to use, the transceiver has 
its own in-built power supply. 

VBT (variable bandwidth tuning) enables 
the operator at will to vary the IF filter 
passband and establiSh optimum IF 
bandwidth relative to the interference 
being experienced. 

The IF shift control allows the IF passband 
to be moved up or down in frequency 
without having to retune the receiver. 
Hence, an unwanted signal, present in 
the IF passband, may be attenuated 
significantly by moving the pass band in 
the appropriate direction. 
As the IF shift and VBT are 
independently acIJustable they can, to 
advantage, be used together. 
The tunable notch t1lter in the TS830S is a 
high-Q active circuit in the 455 kHz 
second IF. Sharp, deep notch 
characteriStics will eliminate a strong 
interfering carrier within the passband of 
the receiver section. 
The RF speech processor in the TS830S 
provides added audio punch and 
increases the average SSB output whilst 
suppressing sideband splatter. 
Compression levels can be mOnitored and 
controlled from the front panel. 
To cope with pulse type nol8e (such as 
ignition ), the transceiver has a noiSe 
blanker. 
For perfect liateniDg, a tone control 
adjusts receiver audio response to suit 
operating conditions. 
Both BIT and XlT ( receiver as well as 
transmitter incremental tuning ) are 
included to aid operating, XIT being a 
diStinct advantage when calling a 
station that is liStening "off frequency". 
It 18 possible to monitor the transmitted 
audio in order to assess the effects of the 
speech processor: a most useful feature 
ensuring perfect signal reports. 
TS8308 KF transceiver . .. £898.00 inc 
VM, carriage £7.00. 

data eqUipment DAlWA meters 
CD600 . . . RITY. CW. ASCII. TOR, AMTOR decoder , output for UH F 
television, ffiOJutor and prl nter, can also be u sed as morse tut.or. 

CD600 . .. £215.14 inc VM, carriage £7.00. 

CD670 . .. A higher specuication RITY, CW, ASCII , TOR and AMTOR 
decoder com plete with liqUid crystal dot matrix display, variable RITY 
sh ift, normal/reverse mode swi tch,outputs for TV, monitor and printer 
and can also be used as morse tutor. 

CD670 . . . £327.77 inc VM, carriage £7.00. 

CD660 .. . Similar in specification to the CD670 but withou t the 
built·in dot matl'lX display. 

CD660 ... £264.97 inc VM, carr iage £7.00. 

C54101ll . .. Frequency range 3 .5 to 150 MHz, forward power 
switchable 15/150 Watts, reflected 5/50 Watts, 80239 connectors. 

C54601ll . .. Frequency range 140 to 450 MHz, forward power 
switchable 15/150 Watts, reflected 5/50 Watts, S0239 connectors. 

N8448 with remote head . .. Frequency range 900 to 1300 MHz, 
fo rward power switchable 5/20 Watts, reflected 1.6/6 .6 Watts, N type 
connectors . 

N8660P , , , switchable meter reading (average, normal PEP and hold 
PEP) and provision for optional remote head (U66V) , frequency range 
1.8 to 150 MHz, forward power switchable 15/150/1500 Watts , 80239 
connectors . 

U66V . , , remote head, frequ ency range 140/525 MHz, max 300 Watts, 
N type connectors . 
SCBO , , , extension cable for U66V, approx 20 metres long. 

CN4101ll . .. £61.72 inc VD, carriage £1.50. 

CN4601ll 
.. . £66.40 

incVM, 
carr £1.50. 

NB660P .. . £115.00 
inc VM, carriage £2.50. 

LOWB B'.BCTBOlUCS LTD. 
Chesterfield Road, Matlock, Derbyshire DE4 5LE 
Telephone 0629 2817, 2430, 4057, 4995. send £1 for complete mail order catalogue. 
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SCHOOL CLOSE, CHANDLERS FORD IND. EST., 

•

'" "- SMC . '. , . BLACK ' 
- . JAGUAR -

-. " 't ~ .. . > •• ' '/' I . 

* 16 CHANNEL * QUALITY FROM 

INCREDIBLE! 
THE ONLY 

FOR THE 
m27R 

m27R 

YAESU 
FT23R & FT73R 

POCKET SCANNER S.M.C. IN VHF * EASllYFITS IN * COVER 141.-
POCKET 179.99MHz FM 

YAESU HAS COMBINED 2M THE BEST GUARANTEE 
AND 70CMS IN ONE NEAT MULTI- MONEY CAN BUY * fREOUENCY * 2.5KHz CHANNEL 

COVERAGE STEPS 
2&- 29.995MHz * 25KHz FILTERING 
50- 88 MHz (RECEPTION OF 

115-178 MHz 12.5KHz AND 25KHz ' 
200-280 MHz TRANSMISSIONS) 
360-520 MHz * P.L. L. OUT OF LOCK WARNING LAMP * DELAY AND PRIORITY fUNCTION * EXCELLENT SOUND QUALITY * SCANS MEMORIES OR PRESET fREQUENCY * INTERNAL NI-cad PACK 
LIMITS (RE-CHARGEABLE) * p/BUnON INPUT Of MOST COMMANDS * SUPPLIED ACCESSORIES - 240V * EASY TO USE - HANDY TO HAVE CHARGER - WHIP AERIAL - EARPHONE * QUALITY ELECTRONICS IN A QUALITY CASE * PROTECTED BY SOLID ALUMINIUM * T.N.C. AERIAL (~UPPLlED I CASE .. 

£269.00 inC. £132.25 inc. . 

THE SCANNER TWINS "-
FT290R 11 
THIS IS THE ONE! 
THE U.K. 'S MOST POPULAR 2M PORTABLE 
BASE STATION HAS BEEN IMPROVED. YES. 
REALL yl YAESU HAVE DONE THE 
IMPOSSIBLE. 

THE NEW MARK 11 VERSION OF YAESU'S 
FAMOUS MULTI-MODE HAS PUSH BUDON 
CONTROL , SCANNING SPEAKER/MIC . FULL 
144-146 MHZ COVERAGE. SSB (LOWER OR 

UPPER) . FM AND CW. OPTIONS INCLUDE CUSTOM NICAD BATIERY PACK OR 25W 
LINEAR AMP AND A HOST OF YAESU ACCESSORIES. 

BRIEF SPEC: 2.5W RF OUTPUT ON FM . 2 V.F.O.s. PROGRAMMABLE MEMORY SCAN OR 
MEMORY CHANNEL SCAN. NOISE BLANKER. FM STEPS 12.5/25/50 KHZ ON FM . 25/1 
2500 HZ ON SSB AND CW 

FUNCTION PACKAGE 
LOOK AT THESE FEATURES! * 5 WADS OIP ON 2M AND 70CM 

(WITH FNB4A BADERY) * ALL FUNCTIONS DISPLAYED ON 
L.C .D. - SEE AT A GLANCE WHICH 
FUNCTIONS ARE IN USE * CAT liP AND OIP SOCKET GIVES S 
METER READ OUT AND ACCEPTS 
INPUT FROM COMPUTER FOR 
EXTERNAL CONTROL * CROSS BAND SEMI-DUPLEX 
OPERATION * 10 STANDARD MEMORIES * PROGRAMMABLE MEMORY SCAN 
PLUS 12.5KHZ OR 25KHZ STEP 
SELECTION ON VHF AND UHF * ALL THIS IN A HAND SIZE 
PACKAGE 71 x 201 x 38mm (WITH 
FNB4A BADERY) 

PRICE? WE'LL MATCH 
THE BEST U.K. ..to1' 
ADVERTISED ~ ... ~~. 
OFFER ~*\~~~ MORE 

• SPECIAL 
OFFERS FROM 

SMC 

HEAR THE DIFFERENCE FOR 
YOURSELF - YAESU 'S BABY 
GIANTS OUT PERFORM ALL 
THE OTHERS! SMALL - PER­
FECTLY FORMED - OUT­
STANDING PERFORMANCE -
A NICE LlTILE HANDFUL! 
THAT'S YAESU - THAT'S THE 
FT23 AND HIS 70CMs BROTH­
ER m3. 

IN SHORT - IT'S A BEAUT! CALL ~.\ 
IN AT YOUR NEAREST BRANCH ~ ... " 

YEASU AND S.M.C. TOGETH­
ER COMBINE TO BRING YOU 
THE LATEST FAMILY - TECH­
NOLOGY AND KNOWHOW 

379_00 FROM YAESU - EXPERT 

AND GET YOUR HANDS ~~~~ 289 00 SALES ADVICE AND 1 ST 
• CLASS SERVICE BACK-UP 

399.00 FROM S.M.C. ON THIS ONE NOW! ~, 

PRICE? WE'LL MATCH • 
THE BEST U. K. 
ADVERTISED 
OFFER 

I AAK I PLUS OUR 
FT 690R 11 L\II\II . THESE THREE FREE FINANCE 

NEW BAND - NEW RADIO - NEW PO~~L~~LD YAESU FAVOURITES FREE DELIVERY 
YES - The FT 690R illS THE RADIO OF THE EIGHTIES! 6 BACK IN STOCK - FREE 2 YEAR GUARANTEE * 

METRES PACKED WITH GOODIES - DUAL V,F ,O.s - 10 BUT LIMITED . 
MEMORIES - PUSH BUDON CONTROL - DIE CAST CHASSIS FOR 

SUPERB PHYSICAL STRENGTH AND R,F , SCREENING - TELESCOPIC WHIP STOCKS ONLY -
ON EITHER V.F.O. - TxlRx MODES FM-USB-LSB-CW FULL RANGE OF YAESU 

UNBEATABLE FT23 ON 2 ME­
TERS AND m3 ON 70CMs - OPTIONAL 10 WAD LINEAR OR CLIP-ON PSU. - PRIORITY MONITORING BUY NOW! 

FT 690R 11 DEDICATED ACCESSORIES - PLUS NO PRICES GIVEN _ 
~~U~· ~~~~~~TEE OF HUI~~:~~~ ~~OOCT~ER WE'LL MATCH THE BEST 
PERSONAL AmNTlON! WHAT DO YOU NEED? PRICE IN THE U.K. 
:~C=~S~~~. MATCH WE HAVE IT IN STOCK PHONE TODAY FOR 
ADVERTISED OFFER AT THE BEST PRICE YOUR~. 
IN STOCK NOW! IN U.K. IN STOCK NOW! 

lfEDS 
SMC (Leedsl 
1!i1 Odey Road. 
Leeds 16. yDfltshi", 
Leeds (0!iJ21 71IZI26 
S.531Mon-Sat 

YAESU QUALITY - SMC 2 YEAR GUARANTEE* 
YOUR PASSPORT TO SAFE AMATEUR RADIO 

• ON YAESU FULL PRICED ITEMS 

CHESlIRAElD BUCKlEY JERSEY 
SMC (Jack Tweedy) Ud SMC (TMPI SMC (Jerseyl 
102 High SIr8eI Un~ ZI. Pinfold Uno 1 Belmont G_ 
New WhiaingtDn. B.ckley. Clwyd Sl Helier. Jersey 
CheslJHfield Buckley (02441 549!i63 Jersey (115341 T1I1iI 
Chest. (02461 453340 111-5 T .IS. Weds. Fri S.5 pm Mon-Sat 
931-531 T_·Sat 10-4 Sal Closed Wed 

N. IRElAND 
SMC N. 1",land 
10 Ward Avenue 
Bengor 
County Down 
0241 464815. 

Southamplon Showroom open 9·5.30 pm Monday to Friday. 9-1 pm Saturday. Service Depl open Man-Fri 9.00-5.30. 
AGENTS : JOHN TRANSWORLD COMMS. NEATH (0639) 52374 DAY (0639) 2942 EVE DAVID STENNING, LOUTH 0507 604967 

EDINBURGH 031 BRISTOL 02217 2402 JACK 
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-Communkatio.Is Ltd.--W 
YAESU 

FAX: (04215) 63507 \y 
EASTLEIGH, HANTS. S05 3BY. TEL: (04215) 55111. TELEX: 477351 SMCOMM G 

• New ICOM IC735. Ideal lor mobile or 
base use - Measures 9.5 x 9.5 x 3.7 
inches. 

• All HF amateur bands SSB - AM - FM -
CW. 

• Twin VFO's plus 12 memories. 
• L.C.D. readout - Adjustable power out­

put - Computer control jack - Passband 
tuning. 

• Full range of accessories include a ISO 
Auto Antenna Tuner - PS55 AC power 
supply. 

• Supplied with HM 12 scanning mic. 
• Superb to use - in stock now at £949.00 

inc. 

DIICOMI 
IC751 A HF tcvr 
IC745 tcvr 
IC735 HF tcvr 
PS35 PSU 
PSI S PSU 
PS55 PSU 
SMS 
ICR71 Receiver 
IC271 E 2m Base 
IC471 E 70cm Base 

Higher power units available 
IC290D All-mode 
IC27E 2m FM 
IC47E 70cm FM 
IC2E 2m 
IC02E 2m 
IC04E 70cm 

£1465.00 
£799.00 
£949.00 
£193.00 
£158.00 
£185.00 

£39.10 
£825.00 
£835.00 
£927.00 

£542,00 
£399.00 
£495.00 
£225.00 
£299.00 
£299.00 

£29,90 

POWER METERS 
HANSEN + S.M.C. 

IN LINE POWER/SWR BRIDGES 
P.E.P., AVERAGE 1.8-440MHz 

The Hansen range oovers 30 quality models wrth top-ol-the-line the FS710. ThiS is a Itat Irequency response. 
peak envelope power and average in-line wattmeter with many novel features. Notable being the 'power 
independent" SWR scale - no 1000ard power calibration knob, just direct reading SWR. 

FS710V 
FS710H 
FSSOHP 
FSSOVP 
FSSOOH 
FSSOOV 
FS302M 
FS300V 
FS601 M 
FS601MH 
FS602M 
FS711C 
FS210 
FS301M 
FS301MH 
FS711 H 
FS711V 
FS711U 
FS5E 
FS5S 
SWR3E 
SWRSOB 
FS20DL 
FS20D 

JDll0 

T3-170L 

SO-lSOMHz 
1.8-60MHz 
1.8-60MHz 

SO-lSOMHz 
1.8-60MHz 

SO-lSOMHz 
SO-lSOMHz 
5O-1SOMHz 
1.8-30MHz 

5O-1SOMHz 
5O-1SOMHz 

26-28MHz 
1.8-1SOMHz 

2-30MHz 
2-30MHz 
2-30MHz 

5O-1SOMHz 
430-440MHz 
3.5-1SOMHz 
1.8-1SOMHz 
3.5-1SOMHz 
3.5-1SOMHz 

3-1SOMHz 
3-1SOMHz 

1.5-1SOMHz 

3.S- 170MHz 

1511SOW .. .... ............ .. . . .. .......... .. ................ .... ...... .. .. .. ... Pep £107,80 
15.1SOW .. .. ................ .... .. .. .... .. .... £93,74 
20/200/200W.. . ....... Pep £106,70 
201200W.. . . .... ............ Pep £106,70 
20/200/200W .. . .. .. .................... .. .. .. .... .. Pep £89,SO 
20/200W .... . .. .. .. .... .......... .................... .. .................. .. ..... Pep £89,SO 
20/200W .. .. ...................... .... ... £36.74 
20/200W .................... .......... .. £53,SO 
20/200W .. .. ................................ . ... . .............. Pep £62.15 
200/2000W . . ........... ...... .... . £54.05 
2OI200W .. .. .......... £54.05 

... ...... ........ ................... . ........ ........ .. . £21.~ 
2OI2OOW .. .. ... AutolSWR £S5,SO 
20/200W .. . .. .. .. .... .. ............................ .. .......... £42,25 
20012000W . . ................ .. ........................................ £42.25 
20/200W .... .. ............... Head/Display £43.65 
20/200W .. .. ................................ .. .. Head/Display £43.S5 
5I2OW ... .. .... .... ...................................... .... .... .... . Head/Display £43,65 
20/20011000W .. .. .. .. ...... .. ... HF £42.75 
20/200/2000W .. . ....................... .. .... .. .. .... .. .. .. .. .... HF £42.75 
20/20011000W .. .. . . ...... . .. . .... .. .................... HF £28.75 
Twin Meter ... .. .... .. ............ .. £36.75 
1/1OW .. .. .... .. . . .. .. ............... .. ................ £43,65 
5120W .. . . ............ . ... ..... £43.65 

JO 
10/100W .. .......................................... .. ... .... .. ..... .. ....... . . £16,SO 

SMC 
Relative Twin Meter .. ............. ..... ... .. ... ...... ..... ..... .......... .... £22.20 

BP3 Ni-cad pack 
LC3 Case LC3 
LCll Case 

£6.90 t-M-O-R-S-E-K-E-y-S---------O-A-T-O-N-G-P-R-O-O-U-C-T-S----........., 
£9.20 

OSCAR MOBILE 
ELEMENT ONLY, BASE EXTRA 

370F 4m 2dB'/4 £22.95 
2QW 2m '141, £3.15 
2NE 2m 5leX 3dB '/4 £8.94 
78F 2m 'lex 4.5dB £21.15 
78B 2m 7leX ball mt £18.64 
78SF 2m 'le short whip £21 .15 
88F 2m 5.2 £24.10 
258 70cm 5.5dB'I4 £29.37 
268E 70cm 6dB '/4 £32.80 
358 70cm S.3dB'/4 £33.73 
70N2DX 2m170 2.7/5.1 £37.75 
2NSM SO/ l44 £11.25 
72SM 2S 2m17Ocm £11 .35 
38F 2m mobile ele £10.47 
HS770 144/432 duplex £24.95 
GCCA Gutter 4m cable £14.25 
SOCA 4m cable + PL.259 £6.90 
SOCAL Srn cable + PL.259 £7.20 
SOCALLR 4m long reach £8.60 
TMCAS trunk mount Srn £12.74 
TMCA H.D. trunk mt £16.85 
SOMM magnetic mt 4m £12.25 
SOWM adj wing mount £6.00 
GCD gutter dII adj £6.45 
BSD bumper strap £11.SO 
HS88BK bumper mt ex! £23.35 

Carriage Extra £2 

HK703 Straight Key, .... .... .. . £38.35 D70Batl Powrd Port Morse Tulor 

~~j~ ~:~:~~: ~~ ' . . . . . . :: ... g~: ~~ VLF Low FrcQ Cony 28·29MHz I F 
HK707 Straight Kcy . £20.15 FL3 Auto Multi-mode AudIO Filter 

~~~ri~5' rtight~fY " htK .. ,' ··· · ·· · £H~:~ ASP/AAutoSpeechCllppcr .. 
HK803 0: L~~: St~: :~ ht K~ . . ................ . .......... ... .. £107.75 A0270 ACT DotP Ree Antenna Indoor 
HK804 De Luxe Straight Key .. . ........... £102 .00 AD370ACT JP Rec Antenna Outdoor 
HK808 De Luxe Straight Key t66.95 RFA Broadband PIe-amp 

~~~~ ~r:,~~g ': .... ~:~~ SRB2AuloWoodpcckerBJanker 
MK70t Single Paddle .. £38.35 
MK705 SQueeze Key .. . . £32.77 
MK706 SqueezeKey ... £30.40 

Post and Pauin; [2 .25 

MORSE TUTORS 
~~~8~~Bo~~f~ke r ·: ..... . 

£56 .65 MICROWAVE MOOULES 
M/M MMS2 Ady Morse Talker 

1115.00 MMl 144i30lS P/AMP 1-3W liP . 
1:169.00 MMl14415OSPIAMP10W IiP 

SMC-
WE ONLY STOCK THE BEST! 

ROTATORS-
Free Oelivery UK Mainland 
AA200X OHsel , . 1:li9.95 

1:18.00 
1139.00 
1:169.00 
1:219.00 

KA250 Small Bell ... 
KR400 Popular Bell . 
KR4{)()RC Oi l Bell .. 
KR600RC HID Bell .. 
AR40 CDE Bell .. 
C04S HID Bell .. . 
HAMIVVHOBeIl . 
KRSOO Elcvalron .... 
KR5400 Al l Eley ., ... . 
KR5600 HIO AI -I- Elev ............... . 

~~=~ ~~D'~~C~~~~!IJ'~v Elev 
KROl 0 Compu! I nv~ace .... .. ...... . 

.. 1:125.00 
1:219.00 

... 059.00 
. .. 1:149.95 

.1:219.00 
.. ....... £369.00 

.. £339.00 
.£389.00 
1:275.00 

MML 14411005 P/AMP tOW liP .. 
MMl14411 {)()HS PIAMP2SW liP 
MMl14411 {)()lS PIAMP t-3WIiP 
MMl 1441200S P,AMP 311012SW liP .. 
MMl 432130l PIAMP 3W liP 
MMl 432150 PIAMP IOW liP .. 
MMl 432'100 P!AMP IOW liP . 
MMG 144VRF PrAMP .. 
MMC 435,600ATV·CH3S . 
MMC 50128S 6M· lOM . 
MMC 432 28S 7OCMS-l0M 
MMC 4321144S 7OCMS-2M . 
MMC7iJ128 4M·l 0M 
MMT 144128R 10M·2M 2SW 
MMT 28 144 2M·l0M 
MMT 432/ 144R 2M-70CMS 
MMT 4321 144S 2M·70CMS , SAT 
MMT 43:;28S lOM·70CMS • SAT 

ALL ROTATORS IN STOCK NOW! MMT7011 44 2M-4M . 
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£56 .65 
04.90 

1129.31 
189.70 
151.15 
[fi9 .{)() 

£36.00 
£86.25 

.. 1JI4.:ro 
1:106.95 

.1149.95 
... 1:159.85 
.. 1169.95 

t334.65 
. 1169.05 

. . 1149.50 
t334.65 

£37 .90 
[35.65 
135.65 
0 9.90 
09.90 
02.90 

1:236.90 
1:129.95 
1:199.00 
[159.85 
[195.50 
[129.95 

COAX CONNECTORS 
UHF COAX PLUGS 

Pl2S9PM UR611RG8 .... .. . ro.71 
Pl259PUR67 PushFit .. ... ..... £1 .00 
Pl259A Oe LuxeUA67 10MM . . .. £3.49 
Pl2598 Dc Luxe UA43176 5MM . £2. n 
Pl259E 'L' 5MM .£1.13 
Pl259M MClne t o.95 
Pl259R 5MM . . ... £0.83 
UG 175 Reducer 5MM ... . ........... £0.20 
UG 176 Reducer S.6MM ... .. ... ..... to.20 
Pl259PM PANlMT 4 Hole ... .. .... ...... ............ £1 .n 
Pl259SL Non·soIder I OMM ...... £0.83 
Pl259SS Non-solder 5MM . . ......... . £0.83 

UHF COAX SOCKETS 
S0239F 4 Hole PAN/MT .... . . £0.71 
S0239T 2 Hole PANiMT.. ............ 10.67 
S0239NI Nut Inner .. ..... ... ........ ... ..... .... .. to.81 
S0239NO Nut Outer .. . ... ........... ... £0.81 
Pl258 Female B·8 ... . ..... £1.13 
Pl274 Female B·B Chassis ... t1 .72 
PUPl Male 8 ·B ... . tl .84 
M359 Elbow M·F .£1 .72 
M358 T 2F --l tM .. £2.06 
M358 T 3 Female .. . .. .... . 0 .31 
M458 4W 3F .. IM .. . . £3.38 

N SERIES PLUGS. 50R 
UG536 5MM .... 
UG211I MM .. 

N SERIES SOCKETS. 50R 
UG584 Hole .. 
NSNI Nul Inner . 
UG 1052 FreeSMM . 
UG23 Free 11MM 

. .£2.48 

. .£2.44 

£1.62 
.. £1.75 
.£2.60 
£2.09 

N SERIES ADAPTORS. 50R 
UG 107'T 2F· I M . £4.72 

. £4.09 
£3.78 

UG28 T3F ... 
UGS7 M·M .. 
UG29 F·F .. 
UG27 'L' M·F 

... f2 .n 
£3.02 

INTERSERIES 
CONNECTORS. 50R 
UG2S5 UHF SKT-BNC Pl 
UG273 UHF PL·BNC SKT 
UG 146 UHF SKT · 'N ' PL 
UG83 UHF PL - 'N' SKT 
SOINF UHF SKT . 'N ' SKT 
UG20 ' BNCSKT · 'N ' Pl 
UG349 BNC Pl o 'N' SKT 
UG606 BNC SKT . 'N ' SKT 

BNC SERIES PLUGS. 50R 
UG88 5.5MM ... 
UG959 10MM .. 

.. £2.18 
£,2.19 
£3.38 
£3.38 
13.38 
£4.09 

... £4.09 
£3.80 

... £1.08 
.. £3.70 

. .. £1 .29 
.£0.99 

BNC SERIES SKTS. 50R 
UG89 Cable SKT .. 
UG290 SKT 4 Hole 
UG 1094 Nul Fix . .... .. ........ ...... .... £0.97 
UG9 1. F B·B ... . 
UG491 MB·8 ....... .. . 
UG274 T2F ,. lM .. 
UG306 'l ' M·F . 

. .. ... .. . ....... £1.86 
. .. ... £2.20 

.. .. . £2.99 
.£2.54 

Post and Packing 65 pence 

COAX RELAYS 
£17.75 

.... 05.15 
. £48 .30 

cx 120A Cable Entry .... . 
CX t400 'N' + 2 Cable 
CX530D 'N ' I 2 BNC . 
CX5400 3 BNC .. 
CX600N3'N' .. 

.. ........ . .. ..... £48.30 

CX600NJ 4 ·N ·. . . .. 
CX600NS 2 'N • 2 Cable 

COAX SWITCHES 
SMCS2U 2 Way S0 239 
SMCS2N 2 Way 'N' 

~~~I~~~aSI! .. 
AN3 3 Way Shoo 

COAX CABLE 
lOF 2/50A 3"a" Hehax 
LDF 4rSOA 'il Hehax 
UA43 SOR 5MM Solid . . 
UA76 SOR 5MM Stranded 
UA67 SOA tOMM 
UA70 75A UDuly 
UA39 75R MlDuty , ... 
UA57 75RULoss IUMM 
Above Prices are per Metre 

. . t 48.30 
£71.40 

... £71 .40 

. £18.95 
£23.50 
07.00 

£4.60 
£5.00 

Pos1 and Packing C1.65 

13.68 
£4.43 
£0.31 
ro.32 
£0.78 
10.32 
£0.56 
£0.71 

Add Carriage t2 .40 up 10 20 MTRS, L3 .2U over 20 
MTRS. 

LOOK! SAVE MONEY! 
100 MTR DRUMS 50R 
UA67/ 100 .... 
UA7& 100 . 
UA4 31 tOO . 
100 MTR DRUMS 75R 
307EP·TV .. 
UA70 .. 
UR39 . 
UA57·L'Loss . 

.£70.15 Carriage C4 .75 
[29.90 Carriage fl .65 

.(28.75 Carriage [2 .65 

.£20.70 Carriage [2 .65 
(29.90 Carriage [2.65 

.. , C52.90 Carriage £3.90 
. .. £67 .85 Carriage £4 .75 

~IIIII~ 
INTERLINK 
• Free delivery on Yaesu Products. 

, Free Finance available on Yaesu regularly 
priced ilems. Check with sales depl. lor 
delails . 
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BLUE STAR RALLY I\I~~ 
ORGANISED BY 

THE TYNESIDE 
AMATEUR RADIO SOCIETY 

IN ASSOCIATION WITH 

THE 
NEW~STLE 

BREWERI E~I M ITED 
Saturday 7th March 1987 From 11 am to 5pm 

North East Exhibition Centre 

High Gosforth Park 
(Newcastle Racecourse) 

From the South via A 1: Onto A 1 (T) through Tyne 
Tunnel follow A 1 (T) onto A6125 towards Newcastle. 

From the North via Al & A697 : Onto the Al(T) 
towards Newcastle then onto A6125. 

From West via A69: Turn onto A696 and then A6127 
towards Newcastle City Centre - turn onto North Road 

A6125. 

(Watch for sign posts -
GOSFORTH RACECOURSE AND RALLY) 

SOUTH MIDLANDS 
COMMUNICATIONS 

=:::--=-_"RPHASER 11 
70cms ,. 
VERSION . 
NOW 
AVAILABLE (£65.00) 

you ever wanted to control the polarisation of your 
XV crossed Vagi from RH-LH, CIRCULAR, VERTICAL or 
HORIZONTAL, even whilst transmitting? 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 the full 360°. 
For satellite users the benefits to be obtained from instantaneous 
shack control of polarisation are obvious, enabling effective utilization 
of receive capabilities and power resources along with the ability to 
reduce or even totally eliminate co-channel interference for terrestiaJ use. 

2 metre 70cms 
lese than 1·5:1. less than 1.3:1 
144-146MHz. 430-440 MHz 
150 Watts. 100 watts 
S0239 or N · N· type 
(please specify). 

£49.00 inc VAT (80239) 

£54.00 inc VAT ('N ') 

£69.00 inc VAT 

P&P £2.25 
UK Patent No. 2157894A. Manufactured by S.M.C. Design by G2HCG 

~ SEND LARGE SAE FOR DEl AILS t''';:'£1'
1

'1 
SM HOUSE. SCHOOL CLOSE. CHANDLERS FORD 

INDUSTRIAL ESTATE, EASTLEIGH. HANTS S05 3BY. 
(042t5) 55t 11 . Telex 477351 SMCOMM G. Fax: (04215)63507 SMC 

SEE WHAT YOU CAN HEAR ... 
WITH RADIO DATABASE INTERNATIONAL 

NEW 1987 EDITION NOW IN STOCK 

Turn on your radio, open your RADIO DATABASE INTERNATION ... 
and you're set to conquer the world of Shortwave listening. 

This new, expanded 1987 edition of RADIO DATABASE INTER­
NATIONAL features the world's most up-ta-dale Worldscan schedules 
presented in clear. easy-to-read graphics in handy frequency order. It's all 
world ratio and ifs all there at a glance without page-turning or thumbing 
through text. 

In convenient frequency order from 2 to 26 MHz. RADIO DATABASE 
INTERNATIONAL displays station names. locations, frequencies, operat -

~~~~s~~i,~a~w~~~~~ ~~:C~.i~?I· ~~~~1~c~~~~~:~~~~~r~~rl~~~~~~r~ 
International and Tropical EditIOns are now combined into one great book. 

And there 's more. RCI has added a number 01 new features and articles designed to help you make the 
most of your listening moments. Additionally - by popular request - major stations have been li sted 
alphabetically. by county. qith quick-access schedules. 
The 1987 RADIO DATABASE INTERNATIONAL also features a hard-hining Buyer's Guide with 
ratings of dozens o f models sold lroughout the world. RCI veteran leam o f award-winning reviewers 
provides you with the world 's most trusted advice on radios from portables to high-performance 
receivers 
With your radio and your RDI. you 'lI be ready 10 enjoy the wide world of shortwave listening as you never 
have before. 
Price [12.50 + £1 post & packing in UK & Eire. Overseas £6 airmail or £2 sea mail 

wortdwide. 

GUIDE TO UTILITY STATIONS 1987 
* Usts 14,817 frequem:ies 
* 1,759 New Frequencies 

* 4,593 RTTY Stations 
* 2,931 Call signs 

Tune into Iheworld 's Utility Stations, such as airlines. commercial , shipping, 
military. Met with the just published 1987 edition of Guide to Utility Stations. 
A massive 14.817 frequencies from 0.30 MHz including RTTY, CW, SSB. 
AMTOR. FAX, SITOR, VFT. etc. giving full details of each station. That's 
nol all! There are chapters on O-codes, Z -codes, SI MPO reporting, Met 
stations, 3 maps and much more. All stations have been monitored making 
this book (485 pages) the mosl comprehensive and accurate. 

Price £19.95 plus £1.65 p&p UK & Eire. Overseas £2.45 by sea 
£7.25 airmail worldwide. 

OTHER RADIO BOOKS 
COMMUNICATION SATELLITES New expanded 2nd edition covers Ham. weather . navtgation. DBS, RUSSian. 
US satellites plus much more. £12,25 + £1.55 p&p. 
SCANNERS A VHF/UHF Listener's Guide with frequency lists. £7.95 I p&p FREE. 
AIR TRAFFIC RADIO New edition. Guide 10 UK air traffic VHF & UHF frequencies. £2.25 I 35p p&p 
RADIO HACKER'S CODEBOOK Occoding codes and cyphers with home computers. £9.95 + 65 p&p. 

Two or more books Post & Packing FREE lUK and Eire only). 
ASK FOR OUR NEW FREE CATALOGUE OF MANY OTHER BOOKS. 

Delivery normally from stock within 14 days. 

INTERBOOKS 
PWD19, Stanley, Perth PH1 5QQ, Scotland. 

Tel: (0738) 828575 & (073883) 708 

COMMUNICATION 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. 
Wide range of Base, Mobile, Antennas for all applications. 
Full range of equipment on display. Guaranteed after 
sales service . 
Stockists also for Tonna, Welz, TET, G.Whips, Jaybeam, 
RSGB Publications, Diawa, Microwave Modules. 
RECEIVERS 
Full range of recievers for all modes and frequencies. 
TRIO R5000 General Coverage Receiver £895.00 
VC20 VHF Converter for R5000 £171 .94 
TRIO R2000 General Coverage Receiver £565.00 
VC10 VHF Converter for R2000 £151.48 
JRC NRD 525 General Coverage Receiver £1,195.00 
CMK165 VHF/UHF Converter for NRD525 £391.35 
HF125 General Coverage Receiver £375.00 
AR2002 Wide Band Scanning Receiver £487.00 
R532 Synthesised 100 Channel Airband Receiver £224.00 
R5378 Hand Held Airband Receiver £69.50 
AT1000 SWL Antenna Tuner £69.00 
Please send SAE for full information and up-ta-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 R8GB and ARRL publications in stock. 
Part Exchanges welcome. Second hand lists daily. 

Send S.A.E. for details of any equipment. 
HP terms. Access/Barclaycard facilities. 

Open 6 days a w eek. 24 Hour Mail Order Service. 
Goods normally despatched by return of post. 

Phone 0942-676790. 

STEPHENS JAMES LTD. 
47 WARRINGTON ROAD, 
LEIGH, LANCS. WN7 lEA. 
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I....::!!J~. ~B~I R~K~E=TT~:-:-==-::-------(~ ,i~ 25 The Strait 
Uncoln, Tel. 20767 

TAG ENDED ELECTROUnCS 16+1601 350vw lu ' (LN21JF) . 
RADIO COMPONENT SUPPLIERS T' 

35p, 16+ 16uf 4SOvw (u 45p, 32+ 32u1 350vw «, 45p, Partners J.H.Blrketl. 
5O+ 5Ou1 4SOvw fu 75p. J.L.Blrketl. 
VALVE ~S 007 fu 2Op, B7G With Skirt «, 2Op, B9A fu 2Op, B9A Wrth Skirt cu 25p, 5 Pin UX 
Base (80 ") (u lOp. 
POWER ' S WM211 (u 4Op, VN10LM cU 4Op, VN90AA (u SOp. 
WIRE ENDED CAPACITORS O.lul 400vw ,u lOp, O.lul l000vw ,,, 2Op. 
144MHz WAVEMETER KIT Wrth Inslructions tu £4.60. 
X BAND SCHOTTKY DETECTOR DIODES Like lN23 c" 45p. 
X BAND GUNN DIODES Wilh Dala tu £1 .65. 
2 GHz STRIPLlNE NPN TRANSISTORS (u 3 for £1.15. 
SURPLUS RECEIVER AERIAL TUNING UNIT lor £23.60. 
144 MHz WAVEMETER KIT. Wrth Inslructions tu £4.60. 
THYRISTOR (SCR) 800 Piv 25 Amp tu £1.50. 
MORSE OSCILLATOR KIT Wilh Instructions lu ' £1.95. 
TRANSMIT -RECEIVE PIN DIODES VHF 5 for 6Op, UHF 5 for 75p. 
SILVER PLATED AIR SPACED VARIABLE 75+ 75p.1. lu £2.30. 

~I~~~~~~~t~~l;:; ~:.'~';~txtI71,~,,;,sP~ 1~6~~~~~i lu 15p 
each. 
VARIABLE POWER SUPPLY KtTS 610 22 voIl t Amp Wilh TranslO!T11ef. LM31 7. 1O.000u125vw. P.C. 
BoaId. 51< Pot And Instructions cu £4.95 (P.P. £1.50). 
CRYSTAL ALTERS 10.7MHz BW±6KHz. 1O.7MHz BW+ 7.5KHz. IO.7MHz BW± 3.75KHz All c" £5 
each, 21.4MHz BW± 7.SKHz (11 C .5O, l.4MHz BW -+ 3KHz (/I £5. 

WOOD AND DOUGLAS KITS AVAILABLE BY POST AND FOR CALLERS. ACCESS AND BARCLAY 
CARDS ACCEPTED. PP 60p UNDER £5 OVER FREE UNLESS OTHERWISE STATED 

We are pleased to introduce a new ANTENNES TONNA (F9FT) 
range of antennas shown thus (N). 
The dipoles have been redesigned 435MHz 
and now include a fu lly sealed 'N' 9 element IN) 
socket supplied complele with 'N' t9 element IN) 
plug for coaxial cable. Absolutely NO 19 element crossed 
matching or tuning required . Also a 21 element 432MHz (N) 
new 1296MHz 55 element yagi . Send 21 element ATV IN) 
for details. 
50MHz 1441435MHz 

5 element £41 .69(al 9 & 19 element Oscar 

£28.62 (a) 
£34.35 (al 
£39.66 (al 
£44.57 (a) 
£44.57 (a) 

£39.66 (al 
144MHz 1296MHz or 1269MHz Oscar Uplink 
4 element (N) £26.60 (al 23 element 00.26 (b) 
4 element crossed (N) £34.96 (a) 4 x 23 element - power spliller 
9 element fixed (N) £30.87 (al _ staCking frame £160.00 (al 
9 element portable (N) £33.12 (al 55 element £46.20 (al 
9 element crossed (N) £57.86 (al 

13 element portable (N) £46.00 (al POWER SPLlTIERS - STACKING FRAMES 
17 element fixed (N) £61.54 (al PORTABLE ALUMINIUM TELESCOPIC MASTS 

PUASE ADO CARRIAGE AS SHOWN (a) £5.00. (b) £2.20. All PRICES INCLUDE VAT AT 15% 
ACCESS VISA ·- Just telephone your card number lor Ifnmedlalc despatch 

FOR FULL SPECIFICATIONS SEND 40p FOR CATALOGUE 
Cal lers welcome, but by telephone appointment only please. 

Goods by return. 
RANDAM ELECTRONICS (PI 

12 Conduit Road, Abingdon, DxOR DXI4 IDB. Tel: (1Jl35) ZJJII() (24 hours) 

ATTENTION 
ALL ICOM IC 2r 02 and 040WNERS. 
Now available for the above ICOM hand portable transceivers 
is the Kimaski Audio Booster (KAB 11. The KAB 1 is designed to 
increase the audio output from your hand held by a substantial 
amount. The improved audio level will drive the internal or an 
external speaker to full vo lume and it will even help you pull in 
those stations with low deviation. 

The KAB 1 is a solid state hybrid amplifier which fits neatly 
inside the rig, it is fully sealed with only four connections 
needed to be made . Full details are given for insta lling the unit 
and installation should take no more than 10 minutes . 

The standby current is typically 4mA and should not affect the 
useful battery life by more than 10%. 

The KAB 1 is manufactured by 

Kitnaski 
TECHNOLOGY 

The KAB 1 costs £12.95 inc. VAT + £1 .25 P&P 
and is available from 

Scarab Systems. 39 Stafford Street. Gillingham. 
Kent ME7 5EN 

(Tel: 0634 570441). 
Dealer enquiries welcome. 
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TX-3 RTTV / CW / ASCII 
TRANSCEIVE 

All the features you've ever wanted in this 
really top class program. Previous adverts 
give more details but some of the facilities 
are: 
Split-screen, type-ahead operation, receive 
screen unwrap, 24 large memories, realtime 
clock, review store with output to screen or 
printer, callsign capture, save/load memories, 
review store and status, RTTY auto CR/LF, CW 
software filtering and much more, Uses inter­
face or T.U, For BBC-B and CBM64 Tape £20. 

RX-4 RTTV / CW / SSTV / AMTOR 
RECEIVE 

This is still a best-selling program and it's easy 
to see why. Superb performance on 4 modes, 
switch modes at a keypress to catch all the 
action, Text and picture store with output to 
screen, printer and tape/disc. An essential 
piece of software for the SWL (and a lot of 
licensed hams also!) SPECTRUM needs no 
hardware, BBC-B, CBM64 and VIC20 need 
interface or can use a T.U , on CW and RTTY. 
Tape £25. 

TIFl INTERFACE operates both these pro­
grams and has 2-stage RTTY and CW filters for 
improved reception, and transmit outputs for 
MIC, PIT and KEY, Kit £15 (assembled PCB + 
cables and connectors) or ready-made £25 in a 
box with all connections. inc, MIC plug for 
transmit. Extra MIC leads for extra rigs £3 
each. 

Our MORSE TUTOR, already well known for 
its ease of use and very effective operation, 
has now been much improved with extra 
features you have asked for. Comprehensive 
facilities for teaching the characters by sound, 
possibility of having 'difficult' characters sent 
more often. the addition of common punctua­
tion marks to the vocabulary and 40 pre­
recorded plain language texts for the run up to 
the test. All the old features are still there, also, 
to make this the easiest, fastest way to learn 
morse. 

For BBC-B, ELECTRON, CBM64, VIC20, SPEC­
TRUM. TAPE £6. 

Also programs for LOCATOR £7, LOGBOOK 
£8 and RAE MATHS £9. 

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

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

technical software 
Fron. Upper Llandwrog. Caernarfon LL54 7RF, Tel. 0286 881886 
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SITUATED AT SOUTHERN END OF M23 - EASY ACCESS TO M25 AND SOUTH LONDON 
: 

leom ICR71 825.00 (-I Trio TH21 E Handheld 
Trio R2000 565.00 (-I Trio TR2600E Handheld 
Trio VC10 V.H.F. Converter 151.48 (2.001 Tr io TM201A 25w F.M . mobile 
Yaesu FRG8800 639.00 (- I Trio TR751E 25w multirnode 
Yaesu FRV8800 V.H.F. Converter 100.00 (2001 Trio TS711E base station 

Yaesu FT29011 Portable multi mode 
Yaesu FT203R + FN83 Handheld 
Yaesu FT209R H t FN83 Handheld 

Trio TS940S 1895.00 (-I Yaesu FT270RH 45w F.M. mobile 

Trio TS930S 1595.00 (-I Yaesu FT290R 11 

Trio TS440S 998.00 (-I Yaesu FT726R base station (70cm 
Trio TS430S 867.00 (-I optionrll) 

Trio TS830S 981.00 (-I leom IC2E Handheld 

Trio TS530SP 849.00 I-I leom IC02E Hanrlheld 

Yaesu FT980 1750.00 (-I Icom IC27E 25w mobile 

Yaesu FT757GX 969.00 (-I Icom IC271 E base stat ion 

Yaesu FT767GX 1550.00 (-I leom IC3200E 2MnOcm F.M . mobile 
leom IC735 949.00 (-I 

leom ICR7000 975.00 (- I Trio TH41E Handheld 
Yaesu FRG9600 525.00 (- I Trio TR3600E Handheld 
A.O.R. AR2002 487.30 (- I Trio TM401A 12w mobile 
Signal R532 "Ai rband" 224.00 H Trio TS811 E base station 

Yaesu FT703R ·1 FN83 Handheld 
YaesLl FT709R + FN83 Handheld 
Yaesu 70cm module for FT726R 

F.D.K. ATC720 "Airband " 189.00 (2501 leom IC4E Hanrlheld 

FDK. RX40 141 -179 Mhz F.M . 159.00 (2001 Icom IC04E Handheld 

Signal R537S "Airband " 69.51 (2001 leom IC471 E base station 

NTENNA TUNER UNITS 
: . 

: . 
199.00 (-I 
328.00 H 
322.00 H 
580.00 H 
839.00 H 
429.00 (-I 
255.00 (-I 
309.00 H 
469.00 (- I 
429.00 (-I 

999.00 (-I 
225.00 (- I 
299.00 (--I 
399.00 I- I 
835.00 (- I 
556.00 (-I 

240.00 (- I 
353.00 (- I 
392.00 (- I 
998.00 (- I 
289.00 (- I 
319.00 (- I 
349.00 (- I 
285.00 (-I 
299.00 (- I 
927.00 (- I 

Orae 
A.K.D. 
Yaesu 
Trio 
Adonis 
Adonis 
S.M.C. 
S.M.C. 

Welz 
Welz 

V.H.F. wavemeter 
V.H.F. wavemeter 

.. 
FF501DX low pass lilter 30MHz lkW 
LF30A low pass fitter 30MHz 1 kW 
AM303G desk mic with pre -amp 
AM503G desk mic with compression 
Polar -phaser 11 2 metre 
Polar-phaser 11 70 cms 

CH20N 1300MHz N skts. 
CH20A 900MHz S0239 skts. 

27.50 
24.95 
37.50 
30.18 
53.00 
69.00 
49.00 
69.00 

49.00 
29.95 

SA 450N 2way diecast 500MHz N skts. 23.75 
SA 450 as above but S0239 skIs. 17.50 
Orae 3way N skIs. 19.90 
Orae 3way 50239 skiS. 15.40 
CS 4 4way S.N.C. skIs. 1500MHz 30.39 

HI ·O Balun 1: 1 5kW PEP. 11 .95 
Sricomm Balun 4:1 lkW 11 .20 
Sricomm 7.1 MHz Epoxy Traps (pair) 9.95 
Self Amalgamaling Tape 10M x: 25mm 3.95 
T-plece polyprop Dipole cen tre 1.60 
Small ceramic egg insulators 0.60 
Large ceramic egg insulators 0.85 

. : 
URM67 
UR76 
UR70 
UR95 
4mm 
50mtrs. 

low loss coax 50 ohm per metre 0.75 
50 ohm coax dia. 5rnm per metre 0.30 
70 ohm coax per melre 0.35 
50 ohm coax dia. 2.3mm per melre 0.40 
Polyester Guy Rope (400kg) per metre 0.20 
16 swg hard drawn copper wire 6.95 

GOOOS NORMALLY OESPATCHED WITHIN 24 HRS. 
- PRICES CORRECT A T TIME OF GOING TO PRESS 

11.501 
11 .501 
12.001 
12.001 
12.001 
12.001 
12.501 
12.501 

11.501 
11.501 
11.001 
11.001 
11.001 
11.00) 
12.001 

11.001 
11.001 
11.501 
10.751 
10.251 
(0.201 
(0.201 

(0.251 
10.101 
10.101 
10.1 01 
10.101 
11 .501 

Yaesu FRD700 Short wave listening 59.00 
Yaesu FC757AT 349.00 
Trio AT230 185.98 
Trio AT250 auto 342.00 
Daiwa CNW518 High power 258.00 

(2.001 
(- I 

(2501 
(- I 
(- I 

Yaesu 
Yaesu 
Yaesu 
Icom 

FT690R 6M portable 399.00 
6M module for FT726R 249.00 
21/24128 H.F. modu le for FT726R 269.00 
IC 1271E 1.2 GHz 1140.00 

- E&OE 

:=i . ~ MAIL ORDER 
H ,,~ AN D RETAIL 
(-I ~~ 

L-________________________ ~ 

BREOHURST ELECTRONICS L TO HIGH ST, HANDCROSS, W. SX. RH17 6BW (0444) 400786 

AKD TEl. 
0438351710 

Unit 5 
Parsons Green Estate 
Boulton Road 
Stevenage 
Herts SG1 4QG 

MAIL ORDER DEPT. 
Stock Items Normally 
Despatched w ith in 48 hours, 
21 days latest 

__ Unifilter 'CLAMP-ON' RADIO-FREQUENCY CHOKE PHONE OR SAE FOR PRODUCT SPECIFICATION & APPUCATION NOTES 

.. , moulded plugs, leads, ribbon, and large diameter cables. Can easily be fmed and stacked in multiples to increase ,:~ 

~ 
Allows leads to be torroidially protected without the need to cu t or remo.ve plugs or con nectors. Ideally suited for ~ 

. \. .." :;- rejeCI!o.n . ' UNI~IL TER' works by suppres.sinfJ the i~te.rference curren ts tha! flow along the outside of Cab!e. s without :\'·1';:' . ~~/I .\ 
! ........ ~),' a ffectl~g the. slgn~ l s ~r power flOWing ~nslde. ThiS means ~hat you ri<?n.t need to ~orry about upsettln,9 normal \ .(~ /' 
, I operat ion or Invalidat1llg guarantees. Suitable for both redUC ing the emiSSion of, or rejectlrlg the effect o f. common .. ' 

~. mode' Interference as experienced on computer, hi-fi & spea ker leads, as well as the normal mains & aerial ca bles. . 

UF 4 KIT (SUITABLE FOR SMALLER INSTALLATIONSI £9.89 UF 8 KIT (FOR MULTI INSTALLATIONS) £19.55 

WA1 WAVEMETER £24.95 HFC1 CONVERTER £49.00 
,----

- : . . ~ 

~
' I- • "'" , ___ _ . • _._ ~ \; ; 0, ur W,aveabsorpt.ion meter for 

AKO .,., ~ \ • - .<.. . Jl 2 MIre tra~smltters meets 
Mwe . JS&S!&W'" Ilcensmg r Qfmnts ra nge 

120Mhz to 450Mhz, very sensmve, can also be used as field 
strength meter within ils range. Require s PP3 type battery {not 
suppliedl. 

IlIIlIJIIlWil~m!li ~~r ~~~v~~~r~~~e5ct~U~0 n~h~ 
aerial socket. and powered di­
rect from the 8 Volt olp of the 
FRG 9600. Tune from lOO. IMhz 

[0 160Mhz, gives llHllng range of 100Khz to 6OMhz, uses double 
balan ced mixer, w1th low pass filter on input 
* Can be supplied With BNC termination for other scanners * 

GPA1 PRE-AMP £24.95 
2 Mire RF Pre-amp uSing I - -1'1 
BF961 dual gate FET 18 db A K C 
g~in : Low noise, 2Mhz .Barld- t ! . . ~:~~r- I . 

Width SO 239 terminatIOn 25 Il A. , . pr- .. -nm.J] 
watts through power. Failsafe l~l:":.t:<'?':!'X~@"f"2f .... SV.\-~,QiM¥Y 

!~~~~~i~~h ~~tt~~al~ftb!n f!i~~;~~~e~0~:~~;~~8~luigMR:z .senSing 
* Can also be tuned for 6-4 mtrs * 

A SELECTION OF OUR MOST POPULAR FILTERS (PHONE OR SEND SAE FOR FULL RANGE DATA SHEET) 

RBFI 
A range of UHF notch filters (for inner only~ stocked at the following 
frequencies : 435MHz (70cmsj channel 36 Uor radar blips), 846MHz 
(RAF Boulmer interference) can be factory tuned from 420MHl to 
890MHz. £6.75 each 
To order quote RBFl I followeo by type. 

HPFI 
Low insertion loss high pass hlter With capiJc ltive braid breaker for 
use with UHF lV. VIDEO & PRE-AMPS. £6.75 each 

HPFS 
High pass filter With transformer braid breaker, bener periormance 
than HPFl but the insertion loss IS a Imle higher 1-2db best for 
severe problems lor UHF only. £7.00 each 

TNF2 
A ranye 01 notch tllters spe Cifically tuned fur the frequency of 
mterference 011 IIlner and outer bandwidth > lMhz (2Mhz above 
lOOMhzl. VERY LOW INSERTION LOSS TYPICALLY < O.5db. Stocked 
for the following Irequencles : 14Mhz. 2lMhz. 27.5Mhz (CBI. 29Mhz. 
SOMhz, 71 Mhl , 145Mhz. Also spot tllned at any Irequency to 
3OOMhz. £6.75 each 
To order quote TNF2J and the frequency 

BBI 
Transformer braid breaker > 25dh al 3OMhz, ohen used with other 
filters in our range for very severe Interiereflce. fdeal at the input 01 
VCR and PRE-AMPS. £6.75 each 

ALL PRODUCTS ARE AVAILABLE FROM U S DIRECT ALL OUR PRODUCTS CARRY THE USUAL AKD 2 YEAR 
MAIL ORDER OR C.O.D. ALSO AVAILABLE FROM LEAD- GUARANTEE. PRICES QUOTED ARE CORRECT AT TIME 

ING AMATEUR RADIO DEALERS OF GOING TO PRESS AND INCLUDE VAT. 
POSTAGE & PACKING 

IDEAL FOR CLUBS OR EMC GROUPS FOR 
EVALUATION OF INDIVIDUAL 
SITUATIONS DKl A LTER KIT 

Kit of all filt ers in our range (11 in all) except for RBF1 / 
846Mhz. £41 .70 

WE ALSO STOCK TORROID RINGS «" £2.50 PER PAIR. 

* EMC PROBLEMS * 
PHONE OUR TECHNICAL HELPUNE ON THE ABOVE PHONE NO. 

BETWEEN lOam & 12 NOON ANY WEEKDAY. 

RSGB NOW STOCK OUR FILTERS AND MEMBERS CAN OBTAIN 
TH EM AT A DISCOUNT FROM RSGB HO. 

Props: RT & VEL Wagstaffe. Technical Adviser: John Armstrong 
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THE LONDON AMATEUR EMPORIUM 
FOR EVERYTHING RADIO 

191 FRANCIS ROAD 
LEYTON· E10 

TELEX 8953609 LEXTON G 

PHONE 
01-5580854 
01-5561415 

OPEN MON- ~ 

SAT 9AM - 5.30PM ~ 
INTEREST FREE 

HP FACILITIES AVAILABLE 
ON MANY ITEMS ~ dressier dressier 

FOR ICOM 

IC28E/IC48E 

VERY LATEST MINI-MOBILE 
25/45 watts. RX 138-174MHz 

£££ unbelievable value. 

ICOM MICRO 2 
HANDHELD , 

WIDE RANGE OF YAESU/ ICOM. 
TRIO/KENWOOD, H.F., V.H.F .• U.H.F. 

SCANNING RECEIVERS AND 
TRANSCEIVERS IN STOCK ICOM ICAl ALL 
CHANNELS TX/ RX 5 WAITS. 108-135 AND 

175 MHz £450 - COMMERCIAL. 
PROFESSIONAL. MARINE, CELLULAR 
AND AMATEUR RADIO SALES AND 

SERVICE. 

active antenna 

~I PROMPT MAIL ORDER _ 

ICOM R700025MHZ-2000MHZ 
SPECIAL OFFER! ! COMPLETE WITH 

SONY AIR 7 

PORTABlE-AM-FM 
144-174MHz • 
108-136MHz . 
150KHz-2194KHz 

SONY ICF 2001.0 
76-108 MHz 
116-136 AIRBANO 
160KHz-29995MHz 
FM - AM - SSB 32 MEMORIES 
INC PSU 

SONY ICF 76000 

76-108MHz ... 
162kHz-29995MHz 
MEMORIES, FM, AM, SSB. 

200 kHz ... 40 MHz 0200 2 MTR 500W S.SB 
0200S 2 MTR 750W SSB 
070 70 eMS 550W SSB 

FOR YAESU 

Professiona l electronic circuitry with very wide 
dynamic rang e. 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 commercia l and swl-re ceiving systems. £120. 
See Review in August Issue p.15 

PRE-AMPS - NEW MODELS 

DRESSLER 
ARA 500 

ACTIVE ANTENNA 
50MHz to 1300MHz 
Gain 17dB Typical 

TECHNICAL SPECIFICATIONS 
FOR ARA 500 

Gain 17dB TypicaII14-17dBI 

Frequency Rang e SO-1300MHz 

Noise Figure ldB at SO-180MHz 
1.SdB below 300MHz 
2.0dB below 350MHz 
2.7dB below 400MHz 
3.0dB below SOOMHz 
3.8dB below 6S0MHz 

£129.00 
Operation is possible up to 1300MHz 
with gain of 10dB 

NOise 4-6dB 
Intercept Point 3rd Order: -I 18dbm at Input 
Post £2.50 or Secllricor [6.00 extra 
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MODEL FREU. NOISE GAIN POWER 

EW1296C 1.25-1.3GHz 0.9-1.2 16-18dB l00W 

EW700SMD 430-44OMHz 05-0.9 15-18dB 500W PEP 

EW2000SMD 144-146 0.6-0.9 16-18dB lKW PEP 

EW200VOX 144-146 0.6-0.9 16-18dB 700W PEP 

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

W INTERFACE FOR ABOVE PRE-AMPS 

RECEIVE PRE-AMPS 
MODEL FREQUENCY NOISE GAIN 

EWPA 560 50-600-1 G Hz 16.5dB-ldB 

EWPA 560(Nl 50-600-1 G Hz 16.5dB-ldB 

IP3 order + 18dBM 

ERPA 1296 1.25-1.30 0.8 17-18dB 

ERPA 435 430-440 0.5 15-18dB 

ERPA 144 144-146 0.7 16-18dB 

ASA 12 0-IGHz Masthead Antenna Switch 

PRI 

£1 

£1 

£11 
£1 
£7 

CE 

54 

17 

7 

07 
5 

£31 

PRICE 

£79 
£89 

£114 
£65 
£60 
£59 

l)' 



.. 899.00 
1590.00 

pOA 
pOA 
pOA 

.. ' pOA 
1646.00 

--
carriage Free Nationwide Mail Order 

SUPER H.P. lERMS AND lRADE·IN 

949.00 
. 889.00 

1099.00 
1099.00 

WHERE 
A GOOD DEAL . R d L ndo

n 
W39RN Tel' 01_9925765. Telex: 334312. 

------------~~----373 Uxbndge oa , 0 ' . 
______________ ~S:h:o:w~roo~orn and ShOP opening hours . " 9.30.

5
.OOpOll - Closed MondayS 

MORE COSTS A 
GOOD DEAL 

LESS! 
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~ 
~ 
TOKYO HL160

V 

2m 10'11 in 160'11 out . ... ....................... . 

HL82
V 

2m 10'11 in nom 85'11. typ l00
wouf

.:::::: .. 
HL 110

V 
2m lOw In 110'11 out ..... "': . ......... .. . . 

HL 35 2m Gaasfet preamp .5·5'11 In 35'11 out 

HL 30V 2m .5·3'11 in 30'11 out HL 20

U 
70cms .5·3'11 In 20'11 out ..... . : .............. . ...... . 

HL30

U 

70C
ms 

Gaasfet preamP 2'11 In 30W60out ·i .... · 
HL60U70CmSGaasfetpreampl .15Wln wou ... . ""ZOU lOOm' G"",,,,,,m, ". '" ,00· ", ... ' 
HRA 2 2m mast preamp. Gaa

sfet 
. HRA 7 70Crn

s 
mast preamp. Gaa

sfet 
.... · .... · .... · .. · 

... 250.95 
.. 145.95 
. 250.95 

86.25 
56.70 

. 89.25 

. 126.00 
225.15 
418.95 
105.00 
105.00 

FIND OUT WHY WE'VE 
A REPUTATION FOR 
FIRST CLASS VALUE & o _ __ ::::',::::::::.:·::: •• ur."v .. . 

~ 
313 uxbridg

e 

Road, London W3 9RN, Tel: 01- 992 5765 TeleX: 33

4312

. ,&OE 

____________0 1 Tne Staff 01 Ant,ontnt-ARE ""isn yOU • 
PfOSperous NeW year 
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WRITE ON ... the page where you have your say 

12 

IU~l[JlHt:l:~--dnd I promise 
nue to buy PW! 

H. Thomson 
Merseyside 

In the Department of Trade 
responsible for the 

in the UK , reveals 
used for new Class B 

When the Class B Licence 
was used, and this lasted 

in interest in amateur radio 
ex-CBers , the next ser­

we have now reached the 
gone too . 

where do w e go next? 
allc)caltedto Class A licensees, 

used in past years for 
for experimental licences, 

rath~r than . . . . .. ' G5-plus-3-letters. The latter 
series was used until fairly rEH.:entlyfpr visitors from overseas 
taking out,reciprocal licenses in theUK, but these calls w ere 
taken away fromtheni a couple oiyeaTs ago (much to their 
disgustl). So,unles~ G10 arldabc)Vec?Uld be.activated, G5-
plus-3 is now' the onlyserie.s allailabletor re-use, and indeed it 
is reliably reported that it is next in line. 

Past statements from the DTI have indicated that after the 
nOlmllllJTf.n.;;Hlonof amateur licence records, it would be policy 

callsl~JI)S inthe earlier series (G2, G3 , G4 , GB, 
. G2 imd earlier G3 calls are now 

or daughters did 
call sign, the calls could 

Dial a Drive 
Sir: I was the proud owner 
of an HRO model 5T using 
oc tal valves and a solid-state 
p .s.u., all in mint condition . 

On moving house, as the 
HRO was too large, I decided 
to sell the lot . I bought a Trio 
QR666 , which I thought had 
a nice dial system , and the 
advantage of battery 
operation. 

After a w eek the dial cord 
snapped. Having nothing like 
the orig inal , I purchased 
something I thought might 
do from the pet shop! I 
made a drawing of the 
o ri g inal before starting , the 
first attempt was a complete 
failure, the second was not 
much better with the cord 
binding and slipping. 

I dec ided the fault was 
w ith the Trio' s fantastic 
arrangement of pulleys . So 
apart from the primary cord 
driving the capacitor , I fitted 
a second cord driving the 
dial drum by the capacitor . It 
worked like a charm using 
o rd inary string , so I have left 
we ll alone . 

Although I have since 
obtained something like the 
o riginal drive cord from a 
local dealer who specialises 
in bits and pieces for radio 
hams, I am now well 
sa ti sfi ed with the receiver . 

So the old moral, if you do 
not suceed, try, try again -
and you just might win . 

By the way, if any readers 
can supply any info on this 
receiver I would like to hear 
from them. 

GB QSLs 

A. Clark 
Grimsby 

Sir: A little over a year ago, I 
took over as the QSL Sub 
Manager for GB callsigns on 
behalf of the RSGB. 
Although this information 
was published in RadCom 
and subsequently printed in 
the 1986 Call book 
envelopes are still being sent 
to the address of my . 
predecessor (the late Mr 
Newman), and occasionally 
to his predecessor, too. Mrs 
Newman has now moved. 
Whilst temporary 
arrangements have been 
made to forward any mail to 
me this arrangement cannot 
continue indefinitely. 

So, would organisers of 
special event stations please 
note. 

1 : All envelopes for 
collection of cards for GB 
stations should be sent to 
me G4RVV. I am QTHR in 
the 1985 and subsequent 
callbooks. 

2 : Send envelopes as 

be rea llocated. Similarly, many G8 calls h~lon,aif',d 

who have passed their Morse tests; are 
than by the odd pirate!) and could be reallocated. 

But, assuming that amateur radio does not suffer a 
downturn in its popularity in years to come, even if 
opt ions are used the ~ol~tion w ill probably be 
Then what? Well,two. other international callsign 
allocated to t gdom, though they have never 
used for . The first of these, M, has been 

.since sh rid War 11 for ship radio stations, 
also for Sf mobile and point-to-point services, 

riot been used for any service so far 
am aware, 

Are UK radio amateurs (and the rest of the world, come 
that) ready to accept sucih a radical change? I think 
would not be at all badto use, on eitherc.w. or 'phone, 
prefix would present more of. a challenge for the 
Morse, at least. If these series do' 
w ill be eagerly sought after for· their' 
should certainly drag in the DXI Each 
time, for the UK has the whole 
2AA-2ZZ. 

You could get some interesting 
series- how about M4SIS (emphasis), 
for example. Can you think of any other 
[ 5 PW voucher (see above) for the 
suggestion received in our Poole 
Just one condition- they must be nrilrlt,,'hl .. ! 

the Editor' s decision is final. 
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soon as possible after the 
event when you have some 
idea how many cards there 
will be to collect . A 5 x 7·5in 
envelope at 13p will hold 
about 20 cards. 

As an ordinary member of 
the RSGB, I can find areas to 
criticise, but bearing in mind 
the fact that there are many, 
many dedicated amateurs 
working extremely hard on 
our behalf completely 
voluntarily , I consider this 

Send your letter to the Editon.1 Offices in Poole, 
the address is on our Contents pag •. Writer of 
the Star Lotter lach month Will receive a youcher 
worth £1 0, to spend on itom. from our PCB or Book 
Sorvices, or on PW back number., binders, reprints or 
computer program cassettes. And the .. 's a f5 
voucher for every other letter published. 

Lette" must bo original, and not duplicated to other 
magazines. We reserve the right to edit or shorten any 
letter. Brief letters may be filed via our Prostol 
M.ilbo. numbor 202611191. The views exprossed in 
lellers are not necessarily those of Pf1Jctic.I Wifeless. 3 : Send in cards for GB 

stations as soon as 
possible . Do not wait until 
your card arrives from the 
GB station . Cards arriving 
with me a year after the 
event may well not be 
collected if it was a " one 
off " event. 

gentleman insults all of these .--______________________ '-

4 : Cards are to be sent to 
the main bureau , G3DRN, 
cards for GB stations only 
may be sent direct to me. 

5 : GB station managers 
please note that I can only 
hold uncollected cards for 
the statutory three months. 
They are then destroyed . 

Good QSLing . 
M, W, Stoneham 

Sevenoaks 

RSGB Plus 
Sir: I am amazed that you 
wasted so much space with 
the letter of Vic Copley-May 
G3AAG in the December 
issue . It could have been 
condensed into half the 
space! 

people. 
There are democratic 

ways of altering the Society. 
Obtain support and put up 
for election if he feels so 
strongly, instead of whining 
to the press . 

Or is it perhaps he has 
some other vested interest? 

May I say to the Society, 
"keep up the good work" 
and continue to improve 
wherever and whenever 
possible . I personally 
consider the Society does 
listen to members and acts 
wherever possible. 
Norman A. Bedford G4NJP 

Bridlington 

The letter from G3AAG had 
already been condensed from 
a very detailed paper some 
three times the length. It was 
not felt possible to reduce it 
further without totally losing 
the thrust of his 
arguments. -Ed. 

Winter Schedule 
Sir: On 30 September '86, 
the Winter Schedule of BBC 
External Service went into 
effect. However, it includes 
something very unpleasant 
for quite a number of 
European amateurs. The 
BBC World Service now 
makes use of 18·080MHz 
between 1100 and 
1330UTC, right in the 
middle of the 18MHz 
amateur band. 
A~ the UK Department of 

Trade and Industry is '· 
responsible for the allocation 
of h.f. spectrum in the UK, is 
it not rather peculiar that this 
body has aut~g~.!sed BBC to 
operate in the;qand which is 
allocated to British . 
amateurs~ among others, 
and to which, under 
international agreements 
(ITU allocation of h.f. 
spectrum for international 

The DTI tell us that the " . ;. 
18·080MHz outlet of the. BBC 
is in fact a point-to-point1ink ... 
to an overseas relay stati~n, 
and is operating quite lega 
on a Fixed Service allocation. >, 

Until replacement freque"c;lI$: 
are implemented for the f, 
Service. the Amateur $eNi 
uses this band on a Secondary, 
basis only. -Ed. 

OUR SERVICES 
QUERIES 
We will always try to help readers having 
difficulties with a Practical Wireless project, 
but please observe the following simple 
rules : 

1. We cannot give advice on modifications 
to our designs, nor on commercial radio, 
TV or electronic equipment . 
2 . We cannot deal with technical queries 
over the telephone . 
3 . All letters asking for advice must be 
accompanied by a stamped, self-ad­
dressed envelope (or envelope plus Inter­
national Reply Coupons for overseas 
readers). 
4 . Write to the Editor. "Practical Wire­
less". Enefco House. The Quay, Poole, 
Dorset BH15 1 pp, giving a clear descrip­
tion of your problem . 
5 . Only one project per letter , please . 

COMPONENTS, KITS 
AND PCB'S 
Components for our projects are usually 
available from advertisers . For more diffi­
cult items, a source will be suggested in 
the article . Kits for most of our more 
recent projects are available from CPL 
Electronics. 8 Southdean Close, Hemling­
ton, Middlesbrough, Cleveland TS8 9HE, 
telephone Middlesbrough (0642) 591157 . 
The printed circuit boards are available 
from our PCB SERVICE (see page 1 of 
this issue) . 
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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 competent ly . 
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 adjustments. 
Advanced 
A project likely to appeal to an experienced 
constructor, and often requiring access to 
workshop facilities and test equipment 
for construction, testing and alignment. 
Definitely not recommended for a beginner 
to tackle on his own . 

BACK NUMBERS AND 
BINDERS 
Limited stocks of most issues of PW for 
the past 18 years (plus a few from earl ier 
years) are available at £1.25 each, inc lud­
ing post and packing to addresses at home 
and overseas (by surface mail) . 

Binders , each taking one volume of PIN. 
are available price £5 .50 to UK addresses , 
£5 .75 overseas, including post and pack­
ing. Please state the year and volume 
number for which the binder is required . 
Pr ices include VA T where appropriate. 

CLUB NEWS 
If you want news of radio club activities , 
please send a stamped, self-addressed 
envelope to Club News, "Practical Wir­
eless" . Enefco House, The Quay, Poole, 
Dorset BH15 1 pp, stating the area of the 
country you're interested in . 

ORDERING 
Orders for p.c.b.s, back numbers and 
binders , PW computer program cassettes 
and items from our Book Service, should 
be sent to Post Sales Department. 
"Practical Wireless", Enefco House. 
The Quay, Poole, Dorset BH15 1 pp, 
with details of your credit card or a cheque 
or postal order payable to Practical Wire­
less . Cheques with overseas orders must 
be drawn on a London Clearing Bank . 

Credit card orders (Access , Mastercard, 
Eurocard or V isa) are also welcome by 
telephone to Poole (0202) 678558. An 
answering machine will accept your order 
out of office hours . 

SUBSCRIPTIONS 
Subscriptions are available at £ 13 per 
annum to UK addresses and £ 15 over­
seas, from " Practical Wireless" Sub­
scription Department. Competition 
House, Farndon Road, Market Har­
borough, Leicestershire LE16 9NR. Tel : 
(0858) 34567 . Airmail rates for overseas 
subscriptions can be quoted on request . 
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NEWS ... compiled by G4LFM · 

BUNAC 
If you don't know what that 
stands for, don ' t be 
surprised , it's the British 
Universities North America 
Club . They send young 
people to the United States 
to work in American 
children 's summer camps in 
a variety of activity areas . 
Last year , over 3000 young 
people took advantage of 
the system and spent three 
months working and 
travelling in this way . 

The attraction is that the 
programme is self-financing, 
allowing those on a budget 
to see an aspect of the 
States that is never seen by 
a tourist . BUNAC provides 
the job, the visa , the flight 
and a sa lary to the 
participant. 

For more details contact : 
BUNACAMP, 232 Vauxhall 
Bridge Road, London SWT V 
TAU, Also watch future 

, . 

WX Forecasting 
TV weatherman Jim Bacon 
G3YLA visited Chesham & 
District ARS to unravel some 
of the mysteries of lift 
conditions and weather 
forecasting to the club. 

During the evening he also 
cut the ribbon and officially 
opened the Club 's new 
extension . 

As you can see from the 
photograph, he's not one for 
worrying about bad luck! 

Spare Parts 
The White Paper on 
Intellectual Property and 
Innovation (Cmnd .9712) 
should be presented to 
Parliament this session . The 
Industrial Copyright Reform 
Association has sent in 
details as they feel more 
people should know about 
it . 

They say that, if this goes 
through, it could have far 
reaching consequences . 

news pages. 
~----------------------------------------~ 

It is a proposal for a new 
unregistered design right of 
protection for ANY 
functional design including 
designs for original parts 
which will later require 
replacement by spare parts . 
The protection will give the 
original manufacturer an 
absolute monopoly for 
marketing his spares for the 
first five years , to the 
exclusion of everyone else . 
Following this period other 
manufacturers can then 
market the spare subject to 

Amateurs case , write to RALU with a RSARS 8r RAFARS you then being granted a 

Beware! positive statement that you Following the successful licence (and there are no 
would like to see your running of stands at the guarantees of this), and the 

When re-applying for a personal details in any future Blackwood Rally, these payment of a royalty , 
lapsed licence or when call books . services will be at the Barry possibly 10 per cent, may 
making a new application A number of amateurs' College of FE RS Rally , be 20 per cent, to the 
radio amateurs should Standing Orders have been March 1. original manufacturer, 
ensure that they are using an kept up-to-date . Many are Anyone willing to assist at provided he has not set 
up-to-date application form made out to the wrong this or other events in 1987 protection running again for 
(available in the latest How to amount (in which case the will be welcome, as will 10 years by making a small 
become a Radio license w ill not be issued) or visitors , Service and Ex- modification to the original 
Amateur- Aug 86) . they are made out to old Service personnel. The design . Only after the design 
Otherwise they might find Home Office and DTI groups would like to thank is ten years old or more will 
that their details will be accounts (which delays the the organisers of the rallies a free competitive market 
withheld and their stations issue of licences). If you are for the ' 'free space exist again . 
will not be included in the in any doubt about your provided. This is only a small part of 
Amateur Radio Call Book. Standing Order details, a very complicated and 

With the passing of the please contact RALU to detailed paper. But ICRA 
Data Protection Act 1984, confirm the correct details Electrovalue believe that this single 
the application form used and then inform your bank of Catalogue source of supply will 
was updated so that any alterations necessary. inevitably force higher 
amateurs could say in a If you would like to pay by A new catalogue service is prices , will restrict freedom 
positive way that they Standing Order, then write available . A new, updated , of choice and will upset 
wanted their details to RALU requesting a catalogue is issued three rights which have existed for 
published. Many amateurs mandate form . You cannot times a year. All you have to over two centuries . 
are still using old application pay your first payment by do to obtain your copy of More details about this 
forms which do not meet mandate, but all subsequent the latest issue (October) is and ICRA can be obtained 
this need for positive ones . to send your request to from : John Wardle, 
affirmation of intention . This Some old application Electrovalue Ltd, Industrial Copyright 
is in spite of the fact that forms also show the FREEPOST, 2B St Judes Reform Association, Barker 
copies of the new accounts address as Road, Egham, Surrey Gate House, Belward 
application form were Tolworth Tower. In fact, all TW20 BBR. You don ' t have Street, Nottingham NG T 
circulated to colleges which payments should be made to stick a stamp on! 7JZ, 
run RAE courses. out to The Post Office and 

Give a Child a Because applications sent to The Radio Amateur Hillingdon 's Charity Appeal. 
made on the old forms will licensing Unit, The Post Chance Hopefully the station will be 
automatically be marked Office, Postal A special event station , transmitting from the 
"details to be withheld " , Headquarters, Chetwynd GB3HHT, will be on air grounds of the hospital 
unfortunately many House, Chesterfield, between 16 and 18 January itself . 
amateurs will be excluded Derbyshire S49 1 PF, in aid of Harefield Hospital. If you want more details 
from future call books when Note that RALU's telephone It's being arranged in then contact A. D. 
they wished to be included . number is now 0246 conjunction with the Mayor Whiteman G 1 ADW on 01-
If this has happened in your 217555. of the London Borough of B226635. 
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GB3HP 
Operational 
The packet rad io Digipeater 
GB3HP, located at Olivers 
Battery near Winchester, is 
now operational. It was built 
by members of AMRAC and 
operates on 144·650MHz 
using AX.25 packet 
protocol. 

It is expected to provide 
good coverage of 
Hampshire , so AMRAC 
would welcome any 
reception reports from 
amateurs and s.w.l.s . 
Reports should be sent to 
the GB3HP project leader, 
Lloyd Arrow G1JAR, QTHR. 

Don't forget that AMRAC 
publish a bi-monthly 
newsletter which deals with 
all forms of computer 
communications. 
Membership is currently £5 
per annum and further 
details may be obtained 
from the secretary: 
Phi! Bridges G6DLJ, 
9 Hollydene Villas, Hythe, 
Hants S04 5HU. 

You can also contact him 
on 0703847754 or Prestel 
Mailbox 703847754. 

New Radio Club 
in Clacton 
The initial meeting of the 
Clacton ARS will be held at 
7 .30pm on Wednesday 
January 14. They will meet 
in The Eldorado Club, The 
Broadway, Jaywick , Essex . 

If you want any further 
information contact : Reg 
Taylor. 74 Meadow Way, 
Jaywick C075 2SQ. Or Tel : 
Clacton-on-Sea 430466. 

The Radio Gram 
Issue number six of this 
publication has landed on 
my desk this month . It is a 
publication for all valve radio 
enthusiasts, published bi­
monthly by subscription 
only. 

The publication contains 
articles on all kinds of 
subjects, historical, 
technical, funny and readers' 
letters . 

UK subscriptions for 12 
months (six issues) is £6 and 
Europe is £8 .10. All 
correspondence should be 
sent to : The RadioGram. 
"Larkhill". Newport Road. 
Woodseaves. Stafford 
ST200NP. 

Stolen ear socket has been 
shorted, giving an improved 

Some items of equipment audio level to an external 
have been stolen from speaker. 
G6WLE in Berkshire. If you Alinco ELH-230E 144MHz 
are offered the following linear Serial No: 311060843. 
equipment for sale or repair. This is housed in a silvery 
please contact your local case that is very scratched 
police station and/or on one surface . 
G6WLE on 048839 441 . Oscar dual-band mobile The British Amateur Radio 

Yaesu FT-208R, 144MHz antenna . Teleprinter Group has 
hand held Serial No. Ham International MS50 announced that the 
2C081428. It has extension Speaker. A small, membership subscription for 
speaker/mic and NiCad black speaker of about 2in 1987 is being held at £7. 
battery pack . The case that diameter with a dent on the To join the ever-growing 
holds the battery has front metal grill, complete ranks, send £7 with your 
recently been renewed, and with a lead terminating in a name, address and callsign 
the internal resistor to the miniature jack plug . (if you have one) to : John & 
~ __________________________________________ ~ PatBeedi~Ffynnonla~ 

International 
Conference 
Plenty of warning for this 
event! The conference will 
be held between 7 and 10 
April 1987, atthe University 
of Surrey, Guildford . It is 
being organised by The 
Institute of Electronic and 
Radio Engineers . The 
subject for the conference 
will be "Frequency Control 
and Synthesis ". 

If you would like a copy of 
the programme/ registration 
form when it becomes 
available you should write 
to : Conference Secretariat. 
IER£. 99 Gower Street. 
London WC7E6AZ. Tel: 
07-3883077 . 

EvansAlr 
Publications 
This company have sent in 
details of some publications 
that might interest the 
listener. 

The five publications 
mentioned are all up-to-date 
and currently used by the US 
Air Force . Subjects range 
from flight information to 
charts used by air traffic 
controllers. 

For full details and prices 
contact Evans Air 
Publications. 7 7 Hill View. 
Bryn-y-Baal. Mold. Clwyd 
CH76SL. 

BVWS 
The new-style bulletin from 
the British Vintage Wireless 
Society is very impressive . 
As usual it contains an 
amazing amount of 
interesting and unusual 
material about both radio 
and television . There are 
also a few useful 
advertisements in its pages, 
too. They carry technical as 

SMC Open Day 
Following the success of 
their Open Day in 1986, 
South Midlands 
Communications have 
decided to make it an annual 
event. 

So, September 13 is the 
date for your diary . It's a day 
out for all the family , they 
have discounts for local 
attractions-Marwell Zoo, 
Broadlands- RAIBC car boot 
sale and much more . 

The venue is South 
Midlands Communications. 
School Close. Chandler's 
Ford Industrial Estate. 
Chandler's Ford (just off the 
A33 at East/eigh) . 

Can You Help? 
Does anyone know the 
w erea ou so a an h b t f " B" b d 
r.f. coil for the Heathkit 
Mohican general coverage 
receiver (L2 on the 
blueprint). Ken on 
Winkfield Row 883918 
would like to hear from you. 

Mr R. A . Waterman 
requires two 50kO + 50kO 
linear dual concentric 
potentiometers. If you know 
of a source then you can 
contact Mr Waterman at 42 
Kingsmead Drive, Hunts 
Cross. Liverpool L25 ONQ 
or telephone 057-486 
7386. 

well as historical articles, but 
are always looking to hear 
from new authors . 

Membership is £8 for the 
UK, £ 1 0 for Europe and £ 12 
worldwide . Anyone \ 

interested should write to : 
British Vintage Wireless 
Society. Gerald Wells. 
Vintage Wireless Museum. 
23 Rossendale Road. West 
Dulwich SE2 7. 

Salem, Llandeilo. Dyfed 
SA 79 7NP. 

Microwave 
Dinner 
The overall planning for the 
1987 Microwave Assembly 
and Dinner is now well under 
way . Lecturers and trade 
stands are organised, fairly 
advanced technical 
equipment will be in 
operation and plenty of help 
will be on hand for amateurs 
interested in the microwave 
bands . 

The event takes place at 
the Dunstall Suite. 
Wolverhampton 
Racecourse Banqueting 
Centre. Wolverhampton on 
July 18. More details from 
Fredrick Smith. 5 Pinfold 
Crescent. Penn. 
Wolverhampton. 

Young Electronic 
Designer Awards 
Two British companies are 
to fund technology awards 
for students to the tune of 
£100000. Texas 
Instruments and Cirkit 
Holdings plc have, together, 
set up the YEDA Trust . 

Briefly, to enter, 
applicants in full-time 
education have to complete 
an electronic design project, 
which has a useful and viable 
application in everyday life, 
for assessment by a panE;l1 of 
experts . The judges assess 
not only innovative and 
technical merit but the 
commercial potential of the 
projects . Preliminary judging 
will take place in May and 
the finals in June/July. 

For more information 
contact : The YEDA Trust. 
3td Floor. Standard House. 
76-22 Epworth Street. 
London EC2A 4SX. 
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NEWS. compiled by G4LFM 

EDXC Roadshows 
There are going to be two 
shows, one on Saturday 
February 21 and the other 
on Saturday March 7. 

The whole idea of these 
shows is that they ·will be 
aimed at both existing s.w .1. 
and DXers and newcomers 
to the hobby. The days will 
include "hands-on" 
demonstrations of receiving 
equipment, international 
broadcast station schedules 
and information will be 
available as well as a number 
of different presentations . 

The venues for the events 
will be : 
21 February 
New Imperial Hotel, 
Temple Street 
Birmingham B2 5DR, 
7 March 
Royal Station Hotel, Neville 
Street Newcastle-upon­
Tyne NE7 5DH. 

More details will be 
available next month, but if 
you can ' t wait that long 
write to : EDCX. On the 
Road Shows, PO Box 36, 
Wallingford, Oxon OX70 
OTG, enclosing a large (9 x 
3in) s.a .e. 

~------------------------------------------~ 

Amateurs Down Under 
We hear from quite a few 
readers around the world, 
see their QSL cards and hear 
of their triumphs as they 
upgrade their various 
licences . 

It's always good to hear 
from you and if you have 
something interesting let's 
hear about it-others may be 
interested too! 

Garrett Naumann (now 
VK2K??) is one old friend 
who let us know he 's 
upgraded his licence. Now 
he's just waiting to know the 

new callsign . We'll keep our 
ears open for you on the 
bands! 

PO Box Mix-up 
If you wrote to Amateur 
Radio Maintenance Service 
and have received no reply, 
the answer is a mix-up over 
Box numbers at their Post 
Office. So contact them 
again and all should be well. 
The address is ARMS, 
Freepost. Ormskirk, Lancs 
L393AB, 

PRODUCTS ... compiled by G8VFH 

Packet Radio 
Software 
Grosvenor Software have 
launched a software 
package for AX25 Packet 
Radio using a Dragon 32/64 
or 32K Tandy Color 
computer . 

Up to now it has been 
quite expensive to get onto 
packet radio- the t .n.c. 
(terminal node controller) 
costing around £200. 
Grosvenor" s approach cuts 
this cost dramatically by 
enabling a Dragon computer 
to be used with a 
conventional modem. 

The software is available 
on ROM cartridge or disk 
and supports either 300 or 
1200baud operation . It is a 
complete implementation of 
Version 2 of Level 2 AX25 
and can also communicate in 
Version 1 for contacts with 
stations using the earlier 
protocol. Up to eight 
intermediate repeater 
stations can be specified as 
relays and six contacts can 
be conducted 
simultaneously together 

Spectrum Slow­
Scan TV 
This software package 
provides slow-scan TV 
facilities from a Spectrum 
computer . Both transmit and 
receive are provided for on 
h.f . and v .h.f . bands. 

Two cassettes are 
provided, one containing the 
main transceive software 
while the second is a design 
program which allows you 
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with digipeater operation 
and an optional beacon . The 
software " listens " before KT Electronics 
transmitting to avoid 
collisions with other 
packets. 

Although this software 
approach is cheaper than the 
t .n.c . plus driver system it is 
a far more sophisticated 
solution . No modifications 
are needed to the computer 
or transceiver and p . t . t . 
timing is not critical. 

The AX25 system is 
available as a complete 
package with software on 
ROM cartridge or disk and a 
1200baud v.h .f . modem for 
£99.00. The software alone 
costs £49 .00. If you do not 
have a Dragon, Grosvenor 
have some re-conditioned 
Dragon 32 computers 
available at £40.00, to 
purchasers of this software 
only . 

Further information is 
available direct from 
Grosvenor Software, 
2 Beacon Close, 
Seaford, 
East Sussex BN25 2JZ, 
Tel: (0323) 893378, 

to design your own personal 
screens for transmission . A 
grey scale and 62 graphics 
shapes are provided which, 
with the facility for adding 
varying sizes of text to the 
screen, allows pictures to be 
built up. If you have a 
camera and digitiser these 
can be used with the 
program to enable 
transmission of your own 
pictures . 

Pictures can be loaded and 

This new company, based in 
Eire, manufactures 
masthead pre-amplifiers and 
power supplies for the TV 
market . However, the 
proprietor is a licensed radio 
amateur and has added a 
range of antennas, amplifiers 
and power supplies aimed at 
the v .h.f . and u.h.f. 
orientated amateur to the 
product list . 

All the pre-amplifiers are 
r.f . shielded and the 
masthead versions are 
water protected in 
aluminium die-cast boxes. 

Coaxial Cable 
I have just been told that 
Geefor Enterprises have 
added RA519 coaxial cable 
to their product range . This 
cable is a 50 ohm semi­
airspaced cable with a solid 
centre conductor and both a 
foil and copper braid outer 
conductor. 

The cable is claimed to be 
easy to work with and can 

saved to and from either 
cassette or micro-drive and 
up to eight pictures can be 
stored in the program 
memory bank on a 4BK 
Spectrum-many more on 
the 12BK machine. These 
stored pictures can be for 
transmission , " captured" or 
a mixture of the two. A 
tuning aid is incorporated in 
the software to assist in 
netting onto frequency . 

The software costs 

For details and prices 
contact 
K, T, Electronics, 
Newbawn, Rathdrum, Co, 
Wicklow, 
Eire, Tel: 0404-6527 

be bent to a minimum radius 
of 55mm . Attenuation is 
quoted as 3·2dB/m at 
100MHzand 13dB/mat 
1GHz. 

RA519 is available from 
Geefor Enterprises, 
7 72 Leeds Road, Mirfield, 
West Yorkshire, WF740JE 
and is priced at BOp/m with 
discounts available for large 
quantities. 

£25 .00 inc . VAT and 
postage and a ready built 
interface and tone generator 
with automatic p.t .t. is 
available in either kit form or 
ready built and tested . 

Further information is 
available from 

J, E, p, Electronics, 
New Road Complex. 
Kidderminster, 
Worcs, DY70 7AL 
Tel:(0562) 753893 
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B.. WITHEBS COKMUltlCATIOn LTD 
Manufacturers, importers and suppliers of world famous communications products 
584 HAGLEY ROAD WEST OLDBURY, WARLEY, BIRMINGHAM B680BS 
021-421 8201/2/3. CELLNET 0860 323056. PRESTEL MBX 214218216 FAX 0215614074 
Amateur Radio. Business Radio. Radio Telephones. Sales. Service Accessories and antenna systems. 

DIICOMI YAESU \iV 
\J 

RWC offer you more . .. 

RWC, WE HAVE MORE RADIO ALLIED 
SERVICES UNDER ONE ROOF THAN 

ANY OTHER UK COMPANY 

RWC are Radio Communication specialists and approved suppliers of ICOM and YAESU 
Business and Amateur Radios. We are also exclusive distributers for Kenpro handhelds 
and distributers of Uniden-Bearcat Short wave and scanning receivers. We specialise in the 
modification, improvement and frequency expansion (RX only for UK Market) of most 
brands of Amateur Radio Handhelds, Mobiles and Scanning Receivers. We also produce 
Mod-kits for CB to 10FM and PMR to Amateur Radio. 

Here are some of our most popular Mods & Kits:-

10 Mtr MOD BOARD - Remember who didltfirstl 
This is a complete modification board desiqned to fit all CB radios that incor· 
perate modification board designed 10 fit all CB radios that have the 
SANYO LC7137 series of sytheslzer chip. the unit comprrses 01 a small pcb 
with six m icrochips and fits almost all current legal (CB 27181) radios . the 
uOIt is supplied with fu ll f itting instructions and can be fitted easi ly by most 
enthusiasts. with the currnet upsurge in interest in this band demand has 
been high as this means that over 90% 01 current C B radios can now be used 
on lOmtr amateur band . 
PRICE £22.50 x £1.00 Post and packing (built & tested) 

Works excellent in Cybernet , Binatone l owe T)("40G etc. ·Check if your 
radio has the Sanyo chip fitted . We will fi t unit loryou £40.00 inclusive . P & P. 

. Only suitable for experienced constructors . 

KIT OF PARTS AVAILABLE £17.SO • £1 p&p. 
'Only available from AWC see A&EW March 1985 for full Circuit description 
etc. 

The FRG9600 Scanning receiver was first modified by RWC 
and now has coverage up to 950Mhz and improved receiver 
performance and S meter. We fit an additional BNC socket 
for frequencies above 460Mhz and are able to supply 
optional antennas to cover this range . This has been our 
most successful mod to date with many delighted 
customers. to our competition who copy the mod we say 
'·Immitation is the best form of flattery!" ' 

All 1-3 Watts input SSB & FM options 
(FM only can be used for CW) 

VHF UNITS (144-175MHz) 
Special models & bands 
availa ble to order 

45 FM/CW 
35 FM/CW/SSB/AM 
25 FM/CW 
15 FM/CW/SSB/AM 
15 FM/CW 
All units use Mitsubishi 
or Toshiba power modules. 

ORDER CODE 
V45F 
V35L 
V25F 
V15L 
V15F £39.50 
Post & packing £2.50 

Please sena large SAE for catalogues & price lists . Over 600 regular 
stock items ICOM YAESU KENWOOO FOK. etc . Instant credit for 
licencees and SWLS. Ask for our famous bi-weekly used list and 
RAYCOMS product (£1.00 refundable) catalogue or call us today for 
special offers. 

Tel: 021 421 8201 (24hr answerphone) 

Telex: 334303 G TXAGWM 
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New Storno CQM713/P3 2mtr Modification Kit 
This new kit of parts enables conversion of the Storno 55ch 
Radiophone to the amateur 2mtr band . The end result is a 80ch 
25Khz steps 25W transceiver with repeater shift and option of 
local or remote control BCD or B. ary channels. The unit renders 
the ideal uasis for a cost-effective Tlobile or Packet Radio trans­
ceiver or even Raynet emergency rbpeater! The kit comprises of 
two pcbs 2x adder chips. components (excluding external 
switches and pots) and 2x 7th overtone crystals and instructions 
and should present the average amateur with some construc: 
tional experience the minimum of difficulty . Why not have a go! 
Many parts available. Storno Mod Kit. £29.50 Inc post. 

Again we improve a fine HF 
transceiver by fitting our FAST 
TUNE FACILITY. The mod is "free 
of charge" at normal retail price, 
or send your rig, 
carriage paid and 
payment of £34.50 
and we'll fit it for 
you . Can be fitted 
by experienced 
constructors. Built 
and tested kit at 
£20 Inc p&p. 

\iW 
"uu 
V 

FT -757 GX-RWC £925.00 with MOD fitted carriage inc. 

.... 
~@ 

Model shown is l300M 
13.8V 6a metered. 

NEW RAYCOM 13.8 VDC POWER UNITS 
(All AC 240 V) 

13.8V 12 A. MAX 
13.8V Amp Max 

1305M i3.8V 5 Amp Max 
1303M 13.8V 3 Amp Max 

£59.00 
£45.0 

£28.50 
£19.25 

post £5.00 
posl £5.0 

post £3.00 
post £2.50 

Beller and ··extended Range mods·· (RX only for UK market) available 
for the following Models. ONLY available at RWC. 

YAESU FT23 ICOM MICRO 2E Most of these latest 
YAESU FT73 ALlNCO ALM203E models can be modified 
ICOM IC28E/ H KEN PRO KT220EE for up to 20MHz. 
ICOM IC48E REVCO RS2000E ~~:~~~~df~~~':,'t~?I~ ~me 
Remember who did it Firstl we mOdify free . 

Fast Mali 

&Sr 
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Theory 

HFBeam 
Directivity Check Out 
You've seen the ads, read the books, and maybe bought a commercial hI beam 
antenna, but does it really work as well as you think and hope? P. E. Lonsdale 
G3PVX decided to try and establish the horizontal radiation pattern (h.r.p.) on 
14MHz of his triband 3-element hI beam and also a friend's. 
The ideal antenna "farm" might be a 
set of fixed V beams. instantly switch­
able from the operating position, cov­
ering the geographical areas of interest 
in the world. Fine, if you have the "real 
estate" , not to mention tolerant neigh­
bours, but not realistic for most ama­
teurs, so many of us compromise and 
put up a rotatable Yagi beam of some 
sort. 

Having a beam antenna has advan­
tages and disadvantages; its forward 
gain helps to boost your transmitted 
signal relative to the standard dipole, 
but perhaps the best plus point is the 
ability to reduce unwanted signals on 
receive by placing them at the back or 
side of the beam. However. you may 
miss that rare DX if your beam is 
pointing in the wrong direction. 

The antenna handbooks and manu­
facturers' literature generally give the 
directivity characteristics of beam 
antennas, but these are usually given 
for ideal conditions, clear of any other 
objects, and above a perfectly conduct­
ing ground-plane. What happens when 
the beam is close to a house, trees and 
the other objects found in real gardens? 

The Tests 
With h.f. band conditions in decline 

as the sunspot minimum was ap­
proached, the 21 and 28MHz bands 
were quiet and 14MHz was relatively 
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Fig. 2: The patterns for the 
TET HB33M 

Rotatable 
h.f. beam 

Fig. 1: The test set-up for checking the h.f. antennas 

free of strong signals on the cool 
August day in 1985 when these tests 
were carried out. The set-up is shown 
in Fig. I. 

A horizontal half-wave 14MHz di­
pole with 12m of 7sn balanced-twin 
feeder was slung between two large oak 
trees at a height of I Om above ground. 
This dipole, erected in the classic "T" 
configuration at a local viewpoint area , 
was the receiving antenna. It was the 
nearest approach to the textbook ver­
sion. being a half wave length above 
the ground and having an unobstruct­
ed broadside line of sight to the trans­
mitting antennas some 4 to 10km 
away. 

A KW E-Zee Match , which per­
formcd the function of a balun and 

. tuner. coupled the balanced feeder to 

Fig. 3: The patterns for the 
TH3 Mk III 

son unbalanced coaxial cable and 
then via a calibrated son variable 
attenuator to the measuring receiver. A 
constant level of plain carrier was 
radiated from each beam in turn whilst 
rotating it through 360 degrees. At 
intervals of 12 or 15 degrees. the va lue 
of attenuation in the receiver coaxial 
lead needed to maintain a selected 
fixed S-meter reading in the receiver 
was noted. By this method the receiver 
a.g.c. characteristics and S-meter accu­
racy could be ignored , since the receiv­
er was always working at the same 
input level. 

Plotting th e attenuator values 
against beam heading and normalising 
to show maximum at the top , gave the 
patterns shown in Figs. 2 and 3. A 
v.h.f. 14sMHz link was used for pass­
ing the attenuation figures between the 
receive and transmit sites; a casual 
listener may have been forgiven for 
thinking that Bingo was being played' 

The rece iving site was about 4km 
from the nearest transmitting beam , 
and according to the Ordnance Survey 
map. there was a difference of about 
80m in height. This gave an elevation 
angle of about I degree upwards from 
the transmitting to receiving sites. 

The frequency chosen for plotting 
the h.r.p.s was 14·2MHz, roughly mid­
band for the beams being tested . My 
beam used traps. and the other both 
traps and capacity/linear loading tech­
niques to achieve resonance. The re­
sults of these tests are therefore only 
representative of the midband h.r.p .s 
because of the relatively small band­
width of these beams. the h.r.p.s could 
be quite different at the band edges . 
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The Transmitting 
Locations 

The sites were within the established 
suburban areas of Harrow and Ruislip 
with housing built in the 1930s. The 
soil was predominantly London basin 
clay which retains water and gives 
good ground conductivity. A brief de­
scription of the sites was: 

(I) A Hy-Gain TH3 MKlII beam, 
mounted on a self-supporting crank-up 
tower, was fed by RG8/U coaxial cable 
via a BN86 balun attached directly 
beneath the driven element feedpoint. 
The tower is 4m from the rear of a 
semi-detached house. When at maxi­
mum height, ISm above ground, the 
beam is clear of all nearby obstructions 
in any direction by at least 9m, but 
only 2m from the house roof when the 
tower is at minimum height. See Fig. 4. 

(2) A TET HB33M beam, mounted 
on a home-brew crank-up mast, was 
fed by RG213 coaxial cable and a 
balun. When fully raised, the beam is 
7m from the nearest roof tile of the 
semi-detached house, but only 2·5m 
when at minimum height. Apart from 
other similar houses, there are no 
significant obstructions nearby. See 
Fig. 5. 

The Results 
As can be seen from the h.r.p. plots 

(Figs. 2 and 3), the beams have useful 
nulls at the sides of their response 
curves, but the shape and hence front­
to-back ratios are modified by antenna 
height above ground and proximity to 
the house. Both beams are affected by 
close objects, whether resonant or not, 
and the directivity patterns change 
accordingly. The V.S.W.r. is also affect­
ed, indicating a coincident change in 
the feedpoint impedance. Curiously, 
the TET h.r.p. reverses when the beam 
is close to the house, which perhaps 
explains why VKs are stronger on short 
path when other stations reckon long 
path is better. Please note that the 
h.r.p.s shown here are not definitive 
for the Hy-Gain TH3 and TET 
HB33M types, but are the patterns of 
these beams at specific locations. At 
other sites, and with other examples, 
results may be quite different. 

Beam radiation patterns are, of 
course, three dimensional, having 
many lobes changing in shape with 
azimuth and elevation from the source 
plane. The h.r.p.s shown in this article 
are the values at an elevation angle of 
about I degree. No attempts were 
made to measure the forward gain of 
the beams, since it will vary with the 
elevation angle. 

To get a complete picture of the 
radiation lobes, some professional an­
tenna manufacturers use helicopters, 
large balloons and chart recorders to 
measure the h.r.p.s at various eleva-
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Fig. 4: .& The home set-up for the 
TH3 Mk III beam 

tions and azimuths, but this is beyond 
the scope of most amateurs! Scaling 
down (or is it up?) to say 430MHz is a 
feasible technique, and F. C. Judd 
G2BCX has documented this ap­
proach and his results 'in Reference 4. 

The optimum elevation angle for the 
most reliable h.f. band communication 
depends on the distance between sta­
tions, the E, FI and F2 layer heights, 
time of day, etc., but it is generally 
considered that the lower the angle, the 
better it is for DX. References I, 2 and 
3 cover this subject in detail. 

In practice, the results described 
here agree well with the beam perfor­
mances when used on the 14MHz 
band. In comparisons between my 
TH3 beam and a doublet antenna, DX 
signals are often inaudible on the 
doublet , whilst perfectly readable on 
the beam. Conversely, high angle sig­
nals from the near Continent can be 
stronger on the doublet than the beam. 
This is what you would expect, and 
proves that most DX signals arrive at 
relatively low angles of less than 30 
degrees above the horizontal. 

Summary 
So, getting the beam as high as 

possible, and in the clear, does pay 
dividends by giving a better radiation 
pattern, and should enable your beam 
to work properly. Clearly, money spent 
on a better antenna system is more 
productive than investing in a linear 
amplifier. Don't forget , if you can't 
hear them, you can't work them! Al­
though not previously mentioned, I 
recommend the use of a balun, not 
only to provide the correct unbalanced 
to balanced match between coaxial 
cable and beam, but also to avoid 
skewing of the pattern by radiation 
from the feeder system. 

You can copy these experiments to 
assess your own antenna system. It 
only needs the co-operation and time 
of a few amateurs, and a calibrated 
coaxial cable attenuator. Circuits and 
construction details of suitable attenu­
ators are given in many handbooks, see 
Reference 5. If you can, plot the h.r.p. 
of your beam near the band edges as 

Fig. 5: ... The home set-up for the 
TET HB33M beam 
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well as midband. You mIght bc sur­
prised at the results, since directivity 
patterns can change radicall y at fre­
quencies not far from beam resonance. 

There is one important point to 
remember if the results are to be within 
reasonable experimental error: the 
level of carrier radiated by the 
transmitter must be kept constant 
whilst rotating the beam. A power 
output or similar r.f. indicator should 
be carefully watched to ensure a steady 
level. If you use a transmitter with 
"sweep tube" valves in the final, make 
sure you do not exceed their dissipa­
tion ratings by running too high a 
constant carrier level. Although ama­
teur transmitters are not generally de­
signed for continuous duty, most solid 
state rigs will tolerate "key down" 
conditions of around 20 watts r.f. 
output for some time. In practice I 
found that a power output of around 
10 watts was adequate. By the way, 
don ' t forget to identify your carrier at 
intervals to comply with the Licence 
Regulations! 
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Feature 

Surface Mount 
Prototyping 
Nick Allen-Rowlandson BSc G4JET takes a look at one of the fastest-growing areas 
of p.c.h. production 
The surface mount industry has grown 
rapidly in a very short time as a result 
of the demand for more and more 
miniaturisation at reasonable cost, and 
also because it is a technology which 
has been aimed at large volume pro­
duction . Inevitably, many people, both 
in industry and the home market, want 
to be able to build their first s.m. 
(surface mount) design without com­
mitting themselves to a c.a.d. (com­
puter aided design) layout. Computer 
aided design costs the same whether it 
is for one off or many thousands. Also, 
it is becoming increasingly common 
for new devices to be brought out in 
s.m. packs before their conventional 
part. Many devices, like LC.d. drivers 
for example, will never be available in 
d.i .L (dual-in-line) packs because of the 
number of pins! 

Hand assembly techniques are quite 
feasible for small volumes, and is still 
used for prototypes even in industry 
where it is not worthwhile program­
ming "pick and place" machines . 

The single largest problem to over­
come to achieve a cheap prototype: is 
the manufacture of the p.c.b. Even if 
you have c.a.d. to hand, there is still 
the cost of converting your c.a .d . file to 
an artwork, and using traditional 
methods of crepe taping means photo­
reduction. One solution, is the use of 
dry film transfers as an etch resist, a 
technique used for conventional com­
ponents for some time. The compo-

nent outlines available on the transfers 
from EDS ( 1), have been designed with 
hand assembly in mind, ail of the 
designs have extended pads to allow 
for the use of a soldering iron . All of the 
usual outlines are on an A4 sheet ; 
0805, 1206, 1210. 1812, S0T23, 
SOTI43. SOT89, MELF (metal-ended 
leadless faced) , MINI MELF, SO and 
SOL i.c.s, tantalum and polycarbonate 
capacitors and, of course, a range of 
PLCCs (plastics leaded chip carriers). 
In all, around 700 device outlines are 
on the sheet as well as a selection of 
conventional pads and three sizes of 
track . 

Of thc tools that are required , the 
commodities most needed are patience 
and a steady hand , but very good 
results at low cost can be achieved. 

Tools 
For any work on surface mount 

p.c.b.s you will need the following 
tools: 

Fine tipped, temperature controlled, 
earthed soldering iron 
Fine tweezers 
24s.w.g. resin cored solder 
Magnifying glass 
Liquid flux 
Small paint brush 
Additionally, if you are going to 

produce your own boards using dry 
film transfers, the following items will 
be useful: 

Etch resist pen 
Solvent or Scotchbrite to remove 
etch resist from board 

Method 
It will soon be discovered that the 

small components just don't want to 
stay where you put them, especially 
when you bring the soldering iron near 
them. Use the tweezers to hold the 
component while you tack one end of 
the component with the soldering iron , 
let it cool before soldering the next leg, 
then go back to the first joint and 
rework it to a good finish . This will be a 
simple matter if there is enough flux on 
the joint. This is where the small brush 
and a small pot of liquid flux is 
important. Apply the flux over the 
joint and just touch the joint with the 
iron and the flux will do the rest , and a 
nice shiny joint will be formed. If 
additional flux is not used, the joint 
will not flow properly as there is not 
enough flux in the cored solder relative 
to the amount of solder used for the 
joint. Remember, the liquid flux that 
you use is more active than the rosin 
flux so it will have to be cleaned off the 
board when you are finished. 

References 
(I) EDS, 70 River Way, Christchurch, 
Dorset BH23 2QR. Dry-film etch-re­
sist transfers cost £4.85 including P&P, 
please include cash with order. PW 

Note, a flux paste which is suitable for 
surface mounting is available, and as it 
is only mildly active it may be left on 
the board and need not be cleaned off. 
A free sample of this flux 
is available from Alpha Metals Ltd., I 
The Broadway, Tolworth, Surbiton, 
Surrey KT6 7DQ. 



Why \Nait t\NO Years? 
That's probably how long you'll wait before another 
manufacturer can offer you the quality, performance 
and UNIOUE features available in the FT 767 GX. 

If we tell you this radio is magnificent -
you wouldn't take our word for it. Take 
the good old-fashioned approach and 
listen around the bands; in no time at all 
you'll learn why this transceiver is being 
described by users in glowing terms. 
'Wonderful', 'Unbelievable', ete. 
What's in this FT 767 GX that places it 
so far ahead of its rivals? YAESU's total 
dedication and patience in harnessing of 
advanced technology to produce literally 
the finest piece of equipment to appear 
on the Amateur Market. 

Here are 6 features unique in amateur radio which you don't have to wait two years for: 
11 TX Shift - Enabling custom setting of the transmit IF bandpass in the SSB modes. 
21 Tone Encoder - To activate the tone-burst or the sub-audible tone generator for FM transmissions. 
31 Twin VFOs - with auto-tracking. 
41 RF Amplifier - Cascading pairs of JFETs for both amplifier and balanced first mixer with up-converting 

triple superhet. 
51 160m-70cm - First all band (HF VHF & UHF coverage) 61 Auto SWR/Power Meter - digitally read out. 

These SIX combined items plus: 
• Integral Auto antenna tuner, keyer and power supply. • Four internal CPUs • Superb general coverage receiver. 

You'll note that transceivers currently available with none of these 6 features are available at higher prices -
which is entirely due to YAESU's new production methods that guarantee lower cost, higher reliability and 
longer life. 
By the way, it provides lOO watts at HF (25 watts AM) and JO watts VHF/UHF (21/2 watts AM) - as we asked 
originally, 'Why wait 2 years?' - its here, now from YAESUI 

YAESU's super 
portable twins 

FL 7000 - The Shape 
of Things to Come 

. .. destined for even greater 
success - AVAILABLE NOWI 
• 'New look' front panel 
• Completely new rig w ith optional 2SW 
p.a. for mobile use, and lots, lots morel 
• Super new additions and changes to the 
world's biggest ever selling amateur transceiver. 

• J.2kW P.E.P. HF Solid State aSK 
Linear 
• Weight only 30kg (66Ibs) 
• Auto tuning and band changing 
• 160m through lam 
• Integral P.S.U. 

The Linear with everything 

FT 727 R Dual Band 
Handle ... 
YAESU's 
experience 
and patience 
pays off 
-they 
succeeded 
where others 
failed 
• 2M and 70 cms 

FM Handie 

- Hit 'hard-to-reach' repeaters 
with a punchy SW plus a 
wealth of CM OS microprocessor 
controlled commands 
• 20 keys/40 channels 
• CAT system 
• Liquid Crystal meter 

I3E ORAMATEUR ELECTRONICS 
373 Uxbridge Road, London W3 9RN. 
Te/ : 01 -992 5765/6 . Telex : 334312 
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504 Alum Rock Road, Alum Rock, Birmingham B8 3HX. 
Te/ : 021 327 1497/6313 
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Let's face it. It's easy to bump, drop, or get rain on a portable. But if your portable is mini 2-meter 
FT-23R or 70 cms FT-73R, such mishaps are a lot less worrisome. They're built to last, with rugged 
aluminium-alloy cases that prove themselves reliable in a one-meter drop test onto solid concrete. Plus, 
their moisture-resistent seals really help keep the rain out. 

BuDt for the realities of operating. Despite their miniature size, both radios have all the operating 
capabilities oflarger microprocessor-controlled portables. Yet operating 
them couldn't be easier. Consider: You get a 7.2-volt, 2-watt battery 
pack. (Optionally, a 12-volt, 5-watt pack, or 7.2-volt miniature 2-watt 
pack.) 10 memories that-store frequency, and offset. (7 memories can 

store odd splits.) Memory scan at 2 frequencies per second. 
Band scan at 10 frequencies per second. Tx offset storage. 
Priority channel scan. Tuning via tuning knob, or up/down 
buttons. LCD power output and "S"-meter display. Battery saver Radios above shown actual size. 

circuit. Push-button squelch override. Eight -key control pad. Keypad lock. High/low 
power switch (+ watt on low power.) Options available: Dry cell battery case for 6 
AAA-size cells. Dry cell battery case for 6 AAA-size cells. DC car adapter/charger. 

Mobile hanger bracket. External speaker/microphone. And much more. So get­
the mtelligent mini that's built for life's realities. Yaesu's 2-meter FT-23R, or 
70 cms FT-73R-

Prices and specifications subject to change without notice_ 

South Midlands Communications. 
S.M. House, School Close, . 
Chandlers Ford Industrial Estate, 
Eastleigh, Hants S05 3BY 
TeL' (04215) 5511 r 
Amateur Electronics 
504 A lum Rock Road, 
Birmingham BB 31fX 
Tel: 021 -327 14.97 "e 



Constructional 

VK2ABQ Tribander 
When D. V Pritchard G4G VD made his first sorties on the hI bands he found that 
commercially made beams were priced out of his reach. The 2-element triband 
beam designed by Fred Caton VK2ABQ/G 3 ONC caught his eye and he soon had 
his version soaring above his roof top. Here he looks at the practical aspects of 
building and trimming this remarkable beam. 
While it may be invidious to suggest 
that the status symbol syndrome of the 
magnificent commercial beam seems 
to make most of the running these 
days-and I am not questioning the 
efficacy and construction of commer­
cial arrays-it seems a pity that the 
potential of the YK2ABQ seems to 
have been overlooked. To say nothing 
of the fun to be had in building it! 

Furthermore it is noteworthy that 
Les Moxon G6XN. in his book HF 
Antennas (RSGB), points out that the 
YK2ABQ is a "serious contender" in 
the search for high-performance 
beams. 

It must be emphasised, however, 
that the author takes no credit for the 
designs offered here. That honour goes 
exclusively to Fred Caton . 

Fig. 1 4dB 

t 

The Basic VK2ABQ 
The old dictum. there is no substitute 

for a fitll-si:::e resonant antenna, is 
exemplified by the YK2ABQ. The 
beam in its original form is shown in 
Fig. I, and it will be seen that if the 
elements were spread out in straight 
lengths from the feed-point , a nest of 
resonant dipoles would result. By do­
ing the same with the reflector ele­
ments and mounting the assembly on a 
boom. one would end up with some­
thing like a conventional full-size 
beam. 

By building it in a quad fashion as 
shown-looking up or down at the 
array-it will be seen that the elements 
are still full-sized, but folded inwards 
and supported by insulators. This re­
duces the size and results in a rotatable 

~------------------------~~~------------------------~ 
"\Plastics 

insulators 
750 twin feed 

~--------------~~~~~------------~~ 

Plastics C) 
insulators () 

12-18dB 

() () 

IWRM7431 

All drawing dimensions are stated in metres unless shown otherwise 
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beam with a turning circle of only 3·7 
metres. 

Another way of looking at it is to 
consider it as a nest of quad loops each 
cut at their centre-points and separated 
by insulators. The analogy ends here 
because, as is obvious, the VK2ABQ is 
mounted in the horizontal plane. 

The purpose of the insulators, and 
especially their size. is important to 
note. The gap between the element 
ends should be 4·5mm and certainly no 
wider than 6mm. As the antenna is 
effectively a number ofhigh-Q circuits 
tightly coupled by end capacitance, the 
need for small gaps is sometimes over­
looked. Their purpose is to turn the 
rear elements into voltage-driven re­
flectors with a 90 degree phase shift, 
thus providing a forward cardioid pat­
tern with useful characteristics. 

Construction 
Although any method of basic quad 

construction may be employed, a few 
points should be kept in mind. Ifmetal 
is used for the centre-plate and parts of 
the spiders, it must be bonded electri­
cally to a metal mast if one is used . 
However, experiments with six of 
these beams have proved that wood, 
bamboo or glass re-in forced plastics 
construction is not only easier, but that 
trimming problems are minimised. 

A piece of 13mm-thick exterior 
grade plywood 400mm square is used 
for the centre-plate, and this should be 
primed and given at least two coats of 
paint for weatherproofing. Bamboo is 
used for the four 3· 7m long spiders, 
and although problems may be en­
countered in obtaining these lengths, 
they are sometimes available from 
nurserymen. Failing this, one 2m and 
one 3m length securely taped together 
will serve just as well. 

An important thing to remember is 
that bamboo, unless firmly taped from 
end to end, often splits. A better 
method is to wrap it with glass fibre 
tape coated with resin, unless of course 
you can afford complete glass fibre 
rods! If U-bolts are used for clamping 
the spiders to the centre-plate , eight 
metal shims of U-channel section 
should be inserted to equalise the 
pressure, otherwise there is a danger of 
splitting the bamboo when tightening 
up. The use of saddles, easily made 
from aluminium sheet, is probably a 
better method (Fig. 2). 
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4Skg strain 
nylon line 

~ 

400mmx400mmx13mm 
Centre plate 
exterior plywood 

Fig. 2 

IWRM74S1 

. U' bolts and aluminium saddles 
8 off each 

On assembl ing the framework , en­
sure that the spiders are straight and 
spaced at the distance shown in Fig. I 
before drilling any holes . The U-bolts 
or saddles should be tightened just 
enough to hold the spiders in position 
while trimming, yet slack enough to 
allow movement under gent le pressure 
for final adjustments. 

Assembling the 
Loops 

Lightweight insulated fl ex is recom­
mended for the loops as this is quite 
satisfactory and makes for ease of 
assembly and trimming. The loop 
lengths are found from the formula : 

Length (m) = 300/Frequency (MHz) 
giving 14MHz = 21·4m 

2IMHz= 14·3m 
28MHz = 10·6m 

It will be seen that these lengths 
correspond approximately to the l.f 
ends of each band, and the reasoning 
behind this is based on the following: 
(I) Overcoming interaction between 

elements. 
(2) Providing sufficient wire for trim­

ming purposes. 
(3) At an operating height of 10m the 

elements are reso nant at mid­
band position . 

Whichever of the two designs shown 
is chosen the basic method of assembly 
is the same. The loops are cut to size 
and laid out on the spiders as shown in 
Fig. I. At this stage the loops should be 
lightly tied in position with string to 
allow movement for trimming. 
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Trimming the Loops 
Since man y amateurs have told the 

a uthor that trimming the loops pre­
sents the greatest problem, it is worth­
while examining possible reasons. 

The original articles on the 

IWRM7461 
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Fig. 3 

VK2ABQ correctly gave the input im­
pedance at the feedpoint as 50 ohms 
but stated that 75 ohms twin feeder 
could be used . Les Moxon G6XN has 
also pointed out that losses can be 
reduced , and money saved, by not 
using coaxial cable-a point of view 
with which I agree. Nevertheless, many 
amateurs have to use coaxial cable for 
a variety of reasons and th is often leads 
to problems when trimming the loops. 

The VK2ABQ is a fairly high-gain 
beam which , with careful construction 
and erected at a reasonable height, can 
deliver up to 4dBd of forward gain 
with an equally usefu l front-to-back 
ratio of up to 18dB. As with any 
balanced array fed with an unbalanced 
line, severe distortion of the radiation 
pattern , as well as other undesirable 
effects, is bound to arise. The use of a 
I: I balun is therefore mandatory when 
feeding the beam with 50 ohm coaxial 
cable, and the simple unit shown in 
Fig. 3 is adequate up to the full legal 
maximum power. 

A g.d.o .. or it s fe .!. equ iva lent. is 
needed for measurements and again 
attention is drawn to some important 
point s. Early publications advocated 
the use of a two or three-turn pick-up 
co il at the feedpoint with each loop 
being gripped at its voltage point 
-where the insulato r will be placed 
later on-to check that the correct loop 
is being trimmed. To trim the 14MHz 
loop you will need to possess arms two 
metres long. or hold ha nds wit h a 
friend! Neither is recommended as the 
presence of bodies, normal or other­
wise. within the loops wi ll affect the 
readings. 

The beam should be supported on 
wooden boxes about 1·5m above the 
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ground and the balun connected. The 
coaxial cable is dressed downwards 
and led away from the beam to the 
g.d.o. about 3m away from the loops. 
Any surplus cable should be either 
coiled up or spread around away from 
the beam. A two or three-turn pick-up 
coil as connected across the end of the 
cable and the g.d.o. measurements 
carried out on a wooden table clear of 
any metallic objects. 

4dB 

t IWRM7441 

It is at this point that frustration 
usually sets in and blasphemy is often 
heard accompanied by a strong desire 
to discard amateur radio in favour of 
hang-gliding. Often the reason is that 
the 14MHz loop has been trimmed 
first , followed by the 21 and 28MHz 
loops in that order, and the 14 or 
21 MHz loop is then found to be off 
tune. The author has found that the 
following procedure works best. 

Perspex 
[]insulators [J 

(see text) 
[J 

i 

[J [] [J 

I. If the beam is to be supported on 
an aluminium tube for insertion 
into a rotator, the tube must be 
mounted first under the centre 
plate but not allowed to touch the 
ground . 

2. With the assembly 1·5m above the 
ground each loop is tuned for the 
I.f. end of each band. (Anything up 
to 10kHz above the bottom of the 
band is satisfactory). 

Wires brought together 
but not connected eledrically. 
A few turns of nylon line may 
be used to keep them in place . 

3. Begin adjustments with the 14MHz 
loop, followed by the 21MHz loop 
and then the 28MHz loop. 

Although this may entail some un­
wanted physical activity while trim­
ming. the results are well worth it. 
When each loop is resonant at the 
correct frequency it is permanently 
fixed in place on the spiders, and as 
bamboo is a poor insulator when wet, 
Nylon cord or fishing line is recom­
mended for this purpose. 

To turn the array into a beam the 
loops are cut exactly at their mid­
points on both sides and plastics insu­
lators inserted. In the original designs 
shirt-buttons were used, but these are 
not recommended as variations in the 
materials used makes them unreliable . 
It is better to make the insulators from 
Perspex, countersinking the holes to 
prevent undue chafing of the wires. On 
completion the spiders are extended 
with gentle pressure to take up any 

Fig. 4 

slack and the clamping bolts tightened . 
Unless you have a tilt-over mast you 

may require help to get the beam up 
onto the rotator, although the author 
has managed it on his own quite 
successfully, during experiments, on 
six occasions. The entire assembly is 
very light and windage is no problem, 
even for a light-duty rotator. Bowing of 
the spiders can be overcome by the 
addition of a stub mast and by using 
45kg fishing line to take the weight of 
the spiders (Fig. 2). 

Once in position about 10m up in 
the air the beam appears considerably 
smaller than when on the ground, and 
its turning circle of under 4m makes it 
ideal for limited spaces. A further 
advantage is that its lightweight con­
struction poses few problems of dam­
age to persons or property should it 

ERRORS & UPDATES 
Automatic NiCad Charger, Cell 

October 1986 type 

AA 
Feedback from readers who have built this project indicates C 
that, because of circuit tolerances, the performance obtained D 
from the prototypes built by the author and by PW staff 9V (PP3) 
cannot reliably be reproduced. It appears that a more realistic 

18dB 

come to grief in a storm. Moreover the 
construction of a replacement is effect­
ed very quickly as the original dimen­
sions need only be copied with no need 
for adjustments or tuning. 

Experiments at G4GVO with six 
such arrays over the years have resul­
ted in the adoption of the modified 
design shown in Fig. 4, and this version 
has brought in WAS. YE, VK, ZL, VP, 
lA and many more stations, all worked 
on IOOW of sideband. The " double­
humped" cardioid pattern has proved 
particularl y useful when beaming 
towards the west. as a wide-area re­
sponse has often been affected . 

It is hoped that the suggestions of­
fercd will prompt more amateurs to 
experiment with the VK2ABQ beam 
and discover its potential for 
themsel ves . PW 

Normal Charging 
capacity current Number 

(Ah) (mA) of cells 

0·45 45 8 
2 200 4 
4 400 2 

0·11 11 I 

limit to the number of cells that can be charged at one time is High-Impedance MOSFET 
eight AA size cells and fewer of the larger cell types, as shown 
in the table. If required, higher numbers of cells can be Voltmeter 
charged using the existing control circuitry, in conjunction December 1986 with a higher voltage and current rated transformer and 
smoothing capacitor. The overall current regulation of the [fyou are experiencing difficulties in obtaining D I, a BAT85, 
circuit can be improved by altering the value of R5 from try Cricklewood Electronics Ltd., 40 Cricklewood Broadway, 
820n to 470n if desired. London NW2 3ET. Tel: 01-4500995. 
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Theory 

HF Band Antennas for 
Difficult Locations Part I 

Local planning, very limited space, or both, are perhaps the two main reasons why one is liable to 
run into difficulties regarding the erection of a suitable antenna, or antennas, on the numerous 
h.J bands allocated to Class A licence holders. F. C. Judd G 2BCX hopes that this article may help 
those, especially newcomers, who face the situation where it is just not possible to put up what 
may be loosely described as "a full size antenna". 
If you decide you want a half-wave I 

antenna (centre-fed) for the 3·5MHz 
band , for example, it would ha ve to be 
approximately 40m (132ft) long at 
a height above ground of the same 
order-a requirement few amateurs 
could meet. Most antennas used on the 
lower frequency bands e.g., 1·8. 3·5 and 
even 7MHz, are something of a com­
promise anyway, at least as far as 
height is concerned. 

A modern h. f. band rig costs a good 
deal of money these days and it is 
natural that one will want to make the 
most of it even though there may be 
restrictions of one kind or another 
when it comes to the antenna sys­
tem(s). This could entail severe limita­
tion of both height and length of 
outdoor antennas. or resorting to the 
use of an antenna completely out of 
sight, i.e. indoors, in a loft space. A 
compromise of any description does 
however mean some loss of efficiency, 
but on the other hand , it is surprising 
just what can be accomplished with an 
antenna that some might regard as "an 
invisible piece of wet string". It may 
not be capable of boring holes in the 
ionosphere, indeed it shouldn't, but 
good DX can and has been worked 
with compromise antennas when con­
ditions are reasonably favourable. Re­
member, you have the next sunspot 
cycle peak on the way' 

The physical height of an antenna 
affects its performance in a number of 
ways and one is a change in radiation 
resistance as the height is varied. The 
radiation resistance v height of either a 
horizontal or vertical half-wave dipole 
can be found from Fig. 1.1 . For exam­
ple, the radiation resistance of a dipole 
is very low when it is close to the 
ground but rises rapidly, to over 900, 
at a height of about 0·3 of a wave­
length. It drops to 600 at 0·6 of a 
wavelength and then settles at about 
the "free-space" value of 730 for 
greater heights. Longer antennas (se­
veral wavelengths at the frequency of 
operation) behave in a similar way 
although the nominal free-space radia­
tion resistance of 730, at any current 
maximum. increases with the number 
of half-waves contained within the 
antenna. This change in radiation re­
sistance with height , is probably the 

26 

reason why difficulties are often expe­
rienced in obtaining accurate match­
ing, particularly with vertical antennas 
at low height which increases the radia­
tion resistance. 

Ground Reflection 
Characteristics 

Thi s subject was dealt with in the 
article Antennas Part 7 in Wires and 
Waves (a PWPublication). However, it 
is important to understand a little 
about the effect of ground, particularly 
on low height antennas used for the 
lower frequency bands e.g. 1·8 and 
3·5MHz. Hence the reason for a recap 
on this subject. 

Average ground is not normally a 
very good conductor but its behaviour 
depends considerably on the transmit­
ted frequency . At low frequencies for 
example most types of ground have 
relatively high conductivity, even up to 
3·5MHz. At these frequencies radio 
waves can penetrate the ground f9f 
quite a distance and find a large low 
resistance cross-section sub-surface in 
which current can flow. 

In the higher frequency region, 
7MHz and above, the penetration de­
creases and the ground may behave 
like a lossy dielectric, the main effect of 

~ 
c 
l' 
Vl 

. ~ 

Cl:: 
c 
o 

'"" '" i'i 
'" Cl:: 

°OL-~O~'25~-O~'5~~O~75~~1L'O---1~'2~5--~1'5 
Antenna height in .... avelength 

Fig. 1.1: Radiation resistance of both 
horizontal and vertical half-wave an­
tennas relative to height above 
ground in wavelength (see text for 

further explanation) 

which is to absorb radiation . There­
fore, the nature of the ground, the 
frequency of operation, and the height 
of the antenna all contribute to deter­
mining the amplitude of radiation at 
various angles from ground. 

Ground Reflection 
and Radiation 
Resistance 

If the ground conductivity is high , 
waves radiated directly downward 
from an antenna will be reflected verti­
cally from the ground at considerable 
amplitUde and since they pass the 
antenna on the way up, will induce 
current into it. The phase of this 
current will depend on the height of the 
antenna above the reflecting surface. 
The total current flowing in the an­
tenna thus consists,of1:wo components. 
The amplitude of Qr'le i's that due to the 

l '. 
power from ttn! transmitter . and the 
otherwise "free-space" radiation resis­
tance of the antenna, the other being 
that induced in the antenna by the 
wave reflected from .the ground. The 
sccond (reflected) current component 
could be small or large, depending on 
the ground reflection factor. 

However, at certain antenna heights 
the two currents may be more or less 
"in-phase", in which case the total 
current in the antenna will be larger 
than would be expected relative to the 
"free-space" radiation resistance of the 
antenna. At other heights, the two 
currents may be "out-of-phase" or 
partly so, in which case the total 
current is the "difference" between the 
two and will therefore be smaller. The 
radiation resistance is determined by 
the "total" power flowing in the an­
tenna. The effect on radiation at verti­
cal angles, due to the height of an 
antenna above ground and which takes 
into account the phase relationships of 
direct and induced currents, is shown 
in Fig. 1.2. 

Effective Directivity 
The usual horizontal diagrams of 

directivity do not necessarily provide 
an accurate indication of the directive 
properties of a horizontal antenna at 
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wave angles above zero. Consider for 
example the figure-of-eight polar pat­
tern ofa half-wave dipole in horizontal 
mode. It shows that there is no radia­
tion directly in line with the antenna 
itself and which is true at zero angle. 
However, if the antenna is at low 
height , i.e. a relatively small fraction of 
its operational wavelength above 
ground, then the previous statement is 
not· true. 

The reason may become clear from 
Fig. 1.3. This shows a cross-section of 
the radiation pattern looking at the 
antenna from a point at right angles to 
it , i.e. a broadside view. The angle lines 
OA, OB and OC all point in the same 
geographica l direction (applies to 
either end of the antenna and in all 
directions around it) but the angles are 
different when related to the vertical 
mode of radiation. The purely horizon­
tal radiation (angle OA) has zero am­
plitude, but at at'~f.ghtly higher angle 
(OB), the radiatiori amplitude i~ 
greater arid at an even higher angle 
(OC), is greater still. 

It will be realised that this pattern is 
similar to that shown in Fig. 1.2(c) 
which , as already mentioned, is due to 
the low height of the antenna above 

ground in terms of wavelength at the 
frequency of operation. Either of these 
patterns also shows that "maximum" 
radiation is at an angle of 90 degrees to 
ground. The distance over which com­
munication can be carried out depends 
on (i) what might be called the "useful" 
angles of radiation in the vertical plane 
i.e. less than 90 degrees, (ii) the height 
of the ionospheric layer, whether E or 
F (F2) and (iii) which layer is used . The 
distance covered in a single hop de­
pends not only on the foregoing but 
also on the frequency of operation. 
Note: Ionospheric Radio Wave Propa­
gation was dealt with in a recent issue 
of pw. 

( 

B 

max 

Antenna 
/ / broadside 
/ view 

A'-- -~==~==~~'~ Low height= region of ~/8 
Ground , 

Fig. 1.2: Effect of height above 
ground an antenna radiation pattern 
in the vertical mode. (a) Half-wave 
antenna broadside view, (b) as 
viewed "end-on", (c) the effect of 
very low height. (See also Fig. 1.3 

and text) 

The reason for including the forego­
ing paragraphs concerned with ground 
reflection and antenna height , etc., is 
because, with few exceptions, radio 
amateurs are unable to install antenna 
for the lower h.f. bands at a height that 
would ensure adequate radiation at 
reasonably low vertical angles. This 
could also apply to antennas for the 
higher frequenc y bands if the antenna 
height is a small fraction of the opera­
tional wavelength and which could be 
the case with some compromise ar­
rangement. However, before dealing 
with some suggested ideas in this re­
spect it would be remiss of me not to 
include some information concerned 
with both naturall y resonant and non­
resonant wire antennas and methods 
of tuning and/or loading, such infor­
mation may prove to be very useful 
when it comes to setting-up a "com­
promise" antenna. 

Part 2 continues with more practical 
aspects of the problem. 

Fig. 1.3: Useful angles of radiation in 
the vertical mode relative to low 
height of antenna (text provides 

further explanation) 

Part 2 continues with more practical aspects of the problem of 
antennas in small spaces 

BENNY 
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Feature 

Antenna Radiation 
Patterns 
Computerised-l 
by Dr. L. W. Brown GOFFD and F. C. Judd G2BCX 
Apart from reduction in size of the original print-outs the radiation patterns reproduced in this 
series of articles are exactly as displayed on the computer screen. Incidentally, the exercise has 
revealed that not all the "standard" patterns to be found in various textbooks may be correct, 
which is not surprising since many were calculated and/or measured long before the advent of 
computers. Whilst the articles have not been compiled specially for computer enthusiasts, it is 
hoped that they and readers ofPW in general, will find them of interest as they deal almost 
exclusively with the radiating properties of transmitting antennas of various kinds and show how 
performance may be affected by height above ground. 

The computer print-outs as they ap­
pear in these articles have been graphi­
cally enhanced with an Amstrad 
CPC464 (colour) computer and repro­
duced on a DMP2000 printer. The 
original programs were simplifed as 
much as possible and some examples 
of these, also produced with a CPC464, 
will be included in Part 3, together 
with suggestions as to how they may be 
used with other computers. Explana­
tory notes will be given as to how the 
programs were derived. 

The general fundamentals con­
cerned with transmitting antennas 
may be found in various textbooks, 
such as the ARRL Antenna Handbook. 
Accordingly such technical comments 
as are necessary will be only those 
directly related to the various radiation 
patterns. 

Radiation patterns can be obtained 
by measuring the field strength around 
the antenna (a suitable environment is 
necessary) and then plotting the signal 
level over 3600 (horizontal mode) or 
1800 (vertical angle radiation), a te­
dious operation since readings need to 
be taken every few degrees. On the 
other hand, radiation patterns in polar 
diagram form do provide a better 
visualisation of the radiating proper­
ties of an antenna regardless of how 
they are derived and this is where the 
computer scores. It does not directly 
measure the radiation from an an­
tenna, but providing the requisite 
mathematics are used for the program­
ming, accurate radiation patterns can 
be produced not only in polar co­
ordinate but in Cartesian form as well. 

The Half-wave 
Dipole 

We begin with the well known "fig­
ure-of-eight" radiation pattern of a 
half-wave dipole in horizontal mode, a 
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relatively simple exercise for a com­
puter, and which is illustrated in Fig. 
1.1. The theoretically "solid" and free­
space pattern is shown in Fig. 1.2 and 
from this it is not difficult to realise 
that if the dipole were vertical then the 
vertical angle radiation pattern will be . 
similar to that for the horizontal mode, 
i.e. the familiar figure-of-eight pattern. 
Otherwise radiation in the horizontal 
plane becomes omni-directional, the 
pattern simply bei ng a circle with the 
antenna at the centre. 

This is illustrated by the. vertical 
angle radiation pattern of the Slim 
Jim, as in Fig. 1.3, and which is 

Fig. 1.2: (A) Solid, or three dimen­
sional pattern of radiation from a 
dipole in free space. Arrowed line 
(axis) represents dipole. (B) Cut 
through centre illustration with di­
pole (axis) vertical. Compare with 

Fig. 1.3 

otherwise an omni-directional antenna 
for v. h.f. operation and is normally 
operated sufficiently high above 
ground to be regarded as a free-space 
antenna. 

At lower frequencies (h .f. bands) the 
vertical angle radiation of the dipole, 
as well as other antennas, is greatly 
affected by height above ground, this 
being in terms of wavelength related 
directly to the frequency of operation. 

For example, at 3·5MHz a half-wave 
antenna at a height of say 10 metres or 
about 33 feet , will be only one-eighth 
of a wavelength above ground. At 
7MHz this would be 0·25 wavelength, 
at 14MHz 0·5 wavelength and so on. 
On the other hand if the height for 
3·5MHz were increased to about 20 
metres then the height of the antenna 
in wavelengths would be 0·25. By using 
a computer "Input" program, various 
heights in wavelength can be entered to 
obtain the resultant vertical angle radi­
ation patterns. We can only show 
print-outs for a few selected heights. 
For the first example, a horizontal 
dipole (some may prefer to call it a 
half-wave antenna) at a low height, say 
IQ metres, or 0·125 wavelength if 
operating at 3·5MHz. As Fig. 1.4 
shows, the vertical angle radiation is 
mainly upward as well as being atte­
nuated by out-of-phase radiation re­
flected from the ground beneath. 

Now if we could raise the height to 
0·25 wavelength (operating at same 
frequency) then the radiation is in­
creased (radiation reflected from 
ground in phase) and although mainly 
at high angles, would provide a larger 
area of ionospheric region illumination 
resulting in stronger signals at longer 
distances. The radiation pattern ob­
tained for this height is shown in Fig. 
1.5. 

At much higher frequencies the 
height of the antenna (in wavelengths) 
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Fig. 1.4: Vertical angle radiation from a half-wave dipole at 
low height above ground (0·125 wavelength) Note: height 
in wavelength relative to frequency of operation. Applies 

to Figs. 1.5, 1.6 and 1 .7 

....... gr 

Fig. 1.6: Vertical angle radiation of a half-wave dipole at a 
height above ground of 0·5 wavelength. A reasonable 
height for say 14 and 21 M Hz with main lobe angles in 

Fig. 1.7: Vertical angle radiation. Half-wave dipole at a 
height above ground of 0·75 wavelength. A height to be 

region of 30· 

will be greater even though the actual 
physical height may not be much more 
than 8 to 12 metres, about average for 
most radio amateurs. So at 14MHz for 
example, the height in wavelengths 
may be in the region of 0·5 , with the 
vertical angle radiation as in Fig. 1.6 
and with each main lobe at an angle of 
a little over 30°. A height that should 
really be avoided when operation is in 
the higher frequency region is 0·75 
wavelength si nce, as Fig. 1.7 shows, 
maximum radiation is at high angles, 
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avoided at the higher frequencies 

with that at the very low angles being of 
little value particularly as this may 
suffer some attcnuation due to ground 
absorption. 

In Part 2 wc shall be dealing with the 
vertical angle radiation patterns of 
grounded vertical antennas of various 
heights (height/length of antennas in 
wavelengths), of ¥ertical dipoles at 
different heights above ground, the 
ground-plane antenna and simple ar­
rays, e.g. a dipole with reflector in both 
vertical and horizontal mode. 
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Constructional 

Kit Construction­
It's Easy 
After looking at a u.h.jlv.h.j converter, what else could be built to improve the 
430MHz band reception? The Wood and Douglas 430MHz GaAs-fe.t pre­
amplifier seemed an ideal candidate to Elaine Richards G4LFM. 

The kit arrived safely through the post 
and was supplied with adequate docu­
mentation for a reasonably experi­
enced constructor to build with no 
problems. 

The first job was to check the com­
ponents supplied against the compo­
nents list. all were present and correct. 
Don't take the GaAs-f.e.t. from its 
packing before you are ready to use it 
(more about that later). All the com­
ponents were good quality as was the 
glass fibre printed circuit board which 
had all the holes drilled and correctly 
spaced. The coils were supplied ready­
wound with the enamel stripped from 
the ends ready for soldering (a nice 
touch). 

Construction 
The instructions were simple, but 

precise and included diagrams show­
ing how to mount the various compo­
nents. As with any u.h.f. project, 
attention to detail is essential if perfor­
mance is not to be compromised. 
Particular attention should be paid to 
lead lengths and ground connections. 

When handling the GaAs-f.e.t. , as 
with any m.o.s. device, precautions 
should be taken to minimise the risk of 
static damage. You may say, "\ never 
blow m.o.s. devices," but how much do 
you impair their performance by 
taking no static precautions? 

A simple way to do this is to make 

sure you are discharged by working 
with a high resistance lead between 
your wrist and ground. A recommen­
ded lead comprises a length of thin 
wire with a 2M2 resistor at each end 
connected to a pair of croc clips, shown 
in Fig. 1. 

One end of the lead is connected to 
ground and the other to a metal watch 
strap, or other piece of metal around 
your wrist. One point of warning, you 
should always be working on a "safe" 
bench preferably with r.c.c.b. protec­
tion . More details on that can be found 
in the article Electrical Safety-The 
Shocking Truth, which started in PW 
August 1986. 

The construction posed no particu-

EXCITING NEW PRODUCTS FOR THE RADIO ENTHUSIAST 
SP620 

1.8-525MHz 

* Power AVGE/PEP 
&VSWR * 3w/2f}w/200w full 
scale 

* Dual sensors 
switch selected 

* Sl 1.8-160MHz 
S2 140-525MHz 
Sens. Sl = 2w 
S2 = 3w 

* Accuracy 10% 

* Power AVGE/PEP 
&VSWR 

* 1.8-200MHz 
S0239 

* 2w/2f}w/200w 
full scale 

* Sensitivity 1 watt 
* Accuracv 10% 

12 months parts and labour warranty 

DIAMOND D130H 

__ -::= 1.:._. _-.-

\ 

25-1300 MHz 

New improved 
model. 
Better UHF 
performance. 
Lower loss 
coax, fitted with 
'N' plugs. 

£82.50 p&p £3 
Free 24 hou r Securicor delivery unti l 19th December NEW MKII MODEL! 

OUR FAMOUS "Complete Guide 
to VHF/UHF Frequencies 26-2250MHz" 

Everything you have always wanted to 
know about the VHF/UHF spectrum. 
Don't w aste time hunting around in the 
dark. This guide will take you quickly 
and efficiently to the frequencies that 
interest you. Everything is covered in­
cluding MARINE. CIVIL AND MILITARY 
AIRCRAFT. POLICE. FIRE, AMBU ­
LANCE, SPACE VEHICLES, AMATEUR 
RADIO REPEATERS, FULL DUPLEX 
FREQUENCY INFORMATION, PMR 
CHANNELS, RADIOPHONES, CE LLU-
LAR RADIO ETC Now if that doesn't 
look like good value, then don't recog -
nise a bargain when you see one! Near 
4000 copies sold since August. That's 
got to be a good recommendat ion. So 
don't be left in the dark. Order you r 
copy today_ £4.95 + 60p p&p_ 

Also available: 

THE CO MPLETE 
VHF/UHF 

FREOUENCY 
GUIDE 

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

UK Listeners Confidential Frequency List IHFI £5.95 + 70p p&p_ 

30 

~TE~S~~ 
& ~::'TANTON 

PANASONIC RF3100 150KHz-30MHz RECEIVER AT A 
REALISTIC PRICE £239 
This Panasonic receiver covers 150KHz-30Mhz with full 
digital readout and includes UDBlLSBlNarrow & Wide 
AM plus VHF FM 88-10BMHz. Superb value for money, it 
can be operated from 240v AC or internal batteries. An 
internal whip is provided for portable use or an external 
antenna can be connected to the rear socket. There is 
nothing in this price range that can compete and with the 
~il~hb~~~ifiJe~~:,anasoniC in the UK you can buy from us 

1~14\' AC200 ALL-BAND ATU 3.5-30MHz 
• HF A TU & VSWR/PWR monitor 

• Power measurement 2Ow/200w 

* Switchable by·pass 

• Reduces harmonic radiation 

• Size 180/107l244mm 

• Matches 15-2S0 ohms: 50 ohms 

RETAIL & MAIL ORDER: - 18-20, Main Road, Hockley, Essex SS5 4QS. 
Tel : (0702) 206835, 204965 

RETAIL ONLY:- 12, North Street, Hornchurch, Essex RM11 1QX. 
Tel: (04024) 44765 

Visa and Access by telephone 
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lar problems and was completed in 
about 2 hours. One small, but possibly 
expensive, point is to double check the 
mounting of the GaAs-f.e.t. as it is 
mounted upside down to normal prac­
tice with "helicopter" style packages. 

Testing and 
Alignment 

The review kit had a quiescent cur­
rent consumption of 22mA at 13·2V. 
The recommended initial settings for 
the trimmer capacitors proved to be 
very accurate. Alignment is very easy 
providing a signal source is available, 
either off-air or prefetably using a 
SINAD tester (e.g. PW Durley started 
March 1983). The review kit was built 
without the transmit protection diode 
as it was to be used in a monitoring 
role. The protection diode is likely to 
have a marginal effect on the noise 
performance, but is probably only 
detectable by measurement. 

The pre-amplifier uses a conven­
tional grounded-source, dual-gate de­
vice configuration to provide about 
22dB gain. Provision has been made to 
fit a pin diode transmit protection 
circuit to the input of the pre-amplifi­
er. This is operated by applying + 12V 
bias when transmitting. This protec­
tion circuit attenuates any stray r.f due 
to crosstalk in the transmit/receive 
relay. The output of the GaAs-fe.t. is 
applied to a 6dB attenuator to reduce 
the gain to a more practical 16dB. If 

the pre-amplifier is mounted at the 
masthead provision has been made on 
the p.c.b. to feed power via the output 
lead. 

Conclusion 

I ~~----/j~(-----~ . Fig. 1 

The on-air performance was very 
encouraging and well up to expecta­
tions, which is pretty good in a 
v.h .f.lu.h.f site like ours. Overall a well 
designed kit giving the u.h.f amateur 
access to the performance advantages 
of GaAs-f.e. t.s at a reasonable price. 

The kit is available from Wood and 
Douglas, Unit 12-13, Youngs Indus­
trial Estate, Aldermaston, Reading, 
Berkshire RG7 4PQ, priced £14.75. 

IF YOU BUY a kit or module from us the chances are it will 
be from the top best sellers listed below. We are pleased to say that they just 
sell and sell and sell Shouldn't you have at least one in your shack? 
70cms Modules 24cms Modules 

Assembled Kit 

70FM05T4 500mW NBFM Transmitter 63.40 39.85 1250DC50 TV Down Converter 
70FM05R5 NBFM Receiver 79.40 59.95 1250PA2 TV Pre-Amplifier 
70FM10 lOW Power Amplifier 56.45 45.50 1240TVT Frequency Locked Transmitter 
70LlN3/LT 500mW Linear Amplifier 39.90 30.55 UFMOl 420 MHz FMTV Exciter 
70PA2IS RF Switched Pre-Amplifier 30.56 19.10 VIDIF IF Processor/Demodulator 
70PA5 GaAs FET Pre-Amplifier 23.60 14.75 SCT-2 Transmit Sound Modulator 
TVUP2 70cms TV Converter 38.40 28.75 SCR-2 Receive Sound De-Modulator 
TVMl 70cms TV Modulator 11.60 7.25 VD/Pl Pre-Emp/De-Emp Module 

2m Modules GENERAL ACCESSORIES 
144PA4 2M MOSFET Pre-Amplifier 17.20 10.75 TB2 Toneburst 
144PA4IS RF Switch Pre-Amplifier 31.20 19.50 PT3 Piptone 
144L1N25B RF Switched 25W Linear 49.20 35.75 MPA2 Microphone Pre-Amplifier 
All prices include VAT but please add £1.00 for postage and handling. Delivery is 
usually from stock or within 28 days. A copy of our full list of modules and kits for 
practising amateurs is available for the cost of an A4 size SAE. 

Assembled Kit 

79.95 
49.95 

145.00 
41.25 28.25 
63.75 47.60 
16.50 
24.95 
10.50 

7.50 4.70 
8.45 5.10 
6.25 4.60 

Unit 12-13 
Youngs Industrial Estate 
Aldermaston, Reading 
Berkshire RG7 4PQ 

[~ 

Telephone: (07356) 71444 Telex: 846630 
VHF/UHF COMMUNICATIONS PRODUCTS 
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Constructional 

Masthead Pre­
amplifier for 144MHz 
Before considering the installation of 
any pre-amplifier several factors must 
be taken into account. 

No matter what kind of pre-amp is 
used, the most effective place for its 
installation is at the masthead well 
before any feeder losses occur. The 
only use for a pre-amp is to boost the 
weaker signals and these will be the 
ones most vulnerable to loss on the 
feeder even when good quality coaxial 
cable is used. That is not to say that 
pre-amps cannot be used in other ways. 
In some instances a pre-amp used for 
mobile work will help reduce "flutter". 

Having established a case for pre­
amps some caution must be exercised 
in their use, indeed they should only be 
switched in as a last resort . This is 
because most v.h.f transceivers are 
already working at their optimum. The 
major limiting factor is the mixer's 
ability to handle strong signals without 
going into distortion or blocking. 
Further limitations may also be the 
set's own r.f amplifier stages where 
even strong out of band signals may 
cause undesirable effects such as dis­
tortion , compression and instability. 

Choice of Devices 
Until quite recently designers and 

manufacturers have placed great stress 
on using low noise m.o.s.fe.t.s de­
signed for use at u.h.f Some very 
misleading figures have been quoted 
for gain versus noise and there has 
been little mention of the all important 
third-order intercept figure whilst op­
erating at v.h.f It is this figure that 
determines the ability of the transistor 
to cope with strong signals. It is now 
known that some of the u.h.f transis­
tors that became the "in" device have 

R1 
18k 

Ant. --f1o-f 

CS 
2-22p 

r4~" t_~} 

Pep-up your station with this high performance 
144MHz band pre-amp from Peter Rouse GUIDKD. 
The design possesses high gain, low noise, good 
dynamic range and an onboard regulator that will 
compensate for volts drop in the supply on long feeder 
runs. 
bath-tub noise curves, i.e. moving 
down or up from their intended fre­
quency of operation sees an increase in 
the noise figure . Most also have poor 
third-order intercept figures at v.h .f 

The GaAs-f. e. t.s also come in for 
some criticism for despite their excel­
lent performance at u.h.f and micro­
wave frequencies , it is now accepted 
that when used in conventional circuit­
ry their dynamic range at v. h.f. is poor. 
There may be hope yet for GaAs-fe.t.s 
at v.h.f. as at least one firm has 
achieved good results by using circuit­
ry incorporating low-noise negative 
feedback . 

However. for this project we are 

LS 

CB 
1n 

----- RX 
TX 

toSK2 

sticking to a device that was designed 
to have optimum performance at v.h.f 
It is the BF981 which has gained a 
good reputation and is favoured by 
several respected manufacturers of 
v . h.f. equipment. The BF981 
m.o.s.fe.!. has good dynamic range 
with a gain of26dB for a noise figure of 
less than 1 dB. 

Design Criteria 
No claims are made that the design 

presented here is state-of-the-art or will 
perform any kind of r.f miracles. The 
aim was to produce a stable and reli­
able performer that could be installed 
with the minimum of fuss. The only 
equipment required to set up the pre­
amp is a suitably calibrated pair of ears 
and a 144MHz receiver. 

The following criteria were aimed at. 
I. Reasonable gain without undue 
noise. The BF981 has helped us to 
overcome this with 18dB of gain for 
I dB of noise. 
2. Stability. Three prototypes have 
been built and not one has shown a 
tendency to go unstable. 

Fig. 1: Circuit diagram of the masthead pre-amp 

3. Good dynamic range. By using a 
device optimised for v.h.f operation 
and a 12V supply rail good dynamic 
range has been achieved. Low supply 
rail voltages place a severe restriction 
on the "headroom" the device can 
obtain. 
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4. Failsafe operation. The pass relays 
are energised during receive so power 
supply failure or forgetting to switch 
the unit on will not result in damage to 
either the pre-amp or transmitter. 
5. No-fuse installation. The power sup­
ply for the change-over relays and 
masthead pre-amplifier are fed up the 
coaxial cable, so there are no addi­
tional cables to run. 
6. Low V.S.W.r. The worst case on the 
three prototypes built was 1·3: I. 
7. Out-of-band rejection of strong sig­
nals. This has been achieved by the use 
of four tuned circuits. 

Circuit Operation 
As the circuit diagram shows in Fig. 

I, inductor Ll provides the initial 
matching to the input of Trl with the 
antenna connected to a tap on the low 
impedance end of the coil. Resistors 
RI and R2 set the biasing for Trl . The 
point at which the f.e.t. is biased 
provides optimum gain and dynamic 
range. The f.e .t. is operated in the 
grounded source mode and the stabil­
ity of the device is enhanced by the use 
of the stopper resistor, R3. Drain out­
put is tuned by L2, C5 with R4 being 
used to slightly damp the Q of L2. The 
amplified signal is then fed via C6 to 
the loose coupled band pass filter ar­
rangement comprised of L3/C7 and 
L4/C 1 O. Capacitors C3, 4, 8, (2, 13 are 
all used for r.f. decoupling. Inductors 
L5 and L6 act as r.f. isolating chokes 
which ensure the d .c. circuitry does not 
affect the V.S.W.r. Integrated circuit 
IC I is a standard 1 A l2V regulator 
suppling both the pre-amp and relays. 
The reason for putting the regulator at 
the masthead is to allow for the inevi­
table voltage drop that occurs on long 
cable runs. 

With this arrangement you can feed 
a relatively high (28V max.) unregulat­
ed supply up to the masthead. This will 
enable the amplifier to operate on 
some very long cable run without loss 
of supply headroom. 

Capacitor C I ensures that the d.c. 
feed is not shorted out at the antenna 
and diode D 1 helps to soak up any 
back e.m.f. generated when the field in 
the relay coils collapses at switch off. 

Power Supply 
The power supply is a fairly unso­

phisticated affair, as shown in Fig. 2. 
Its output relay RLC can be energised 
during transmit either by a positive 
voltage connected to SK3 or by 
grounding SK4 through the transcei­
ver's p.t.t. switch. Remember that the 
supply voltage must be present on the 
feeder for the masthead pre-amp to be 
activated during receive. The switch­
ing arrangements should suit most 
station requirements. With Link A 
connected it can be used with the 
ubiquitous Yaesu FT-290R which has 
a d.c. voltage present on its transmitter 
output. With Link A removed any 
positive going voltage up to l5V d .c. 
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can be applied to SK3, or SK4 may be 
grounded to SK5 during transmit. 

Capacitor C 16 is used to block any 
d.c. content superimposed on the out­
put signal from transceiver and to stop 
the output of the masthead p.S.u. from 
being shorted out or interfered with by 
the front-end circuitry of the· trans­
ceiver. Inductors L7, 8 are incor­
porated to ensure that the d.c. circuitry 
does not upset the V.S.W.r. 

Construction 
Construction is very straightfor­

ward and should not present any prob­
lems. However, component leads must 
be kept as short as possible to ensure 
stability and all ground plane contacts 
on the pre-amplifier p.c.b. must be 
soldered both top and bottom. 

Start by fitting Trl (do not be sur­
prised if the lettered side faces down­
wards). Bend the leads to fit the holes 
and then carefully solder it in place. 
Continue by fitting all the resistors and 
trimming capacitors followed by the 
fixed capacitors. Next the coils and 
relays should be added. Care must be 
taken when soldering the trimming 
capacitors to the ground plane as it is 
easy to melt their plastics bases. 

Coil winding details are shown in 
Table I. Coils Ll-4 should be wound 
on a mandrel , i.e. a 5mm twist drill 
shank. Inductors L5 and L 7 were made 
by winding 18 turns of 26 s.w.g. enam­
elled copper wire along a 6mm diame­
ter ferrite tuning core, and then co­
vered with a layer of insulating tape. 
Inductors L6 and L8 are 5 turns of 26 
s.w.g. enamelled copper wire wound 
through an anti-parasitic ferrite bead. 
All coupling capacitors must be suit­
able for use at v.h.f. and constructors 
are strongly advised not to use devices 
of unknown performance. 

In order to gain good V.S.W.r. sockets 
SKI and SK2 in the p.S.u. must be 
mounted close togeth~r with C 16 sol-

TX/ RX 

dered directly from one to the other. 
One end of L 7 must be soldered direct­
ly to socket SK2, and the other end 
directly to the p.c.b. All component 
leads in the r.f. path should be kept as 
short as possible. 

Finally, use a couple of scrap pieces 
of p.c.b. material to make the small 
screen that fits round the input stage. 
Although all the prototypes showed no 
sign of instability without the screen, it 
was included as an extra precaution . 
After all it costs little and only takes a 
few seconds to solder in place. 

Assembly of the components on 
both circuit boards can be seen in Figs. 
4 and 5. The installation of Veropins 
for Link A on the p.S.u. board is 
advised for easy access. Veropins are 
also used wherever external wiring is 
connected to either p.c.b. 

Housing the Project 
The choice now faced by the con­

structor is how to connect and house 
the pre-amp. Ideally a die-cast water­
proof box with weatherproof N-type 
connectors is the first choice-it's also 
a very expensive one. The method 
adopted for the prototype seems to 
work and is much cheaper. The pre­
amplifier p.c.b. was left to stand loose 
in its enclosure with the coaxial cables 
soldered directly onto the circuit 
board. The inside of the enclosure (an 
r.f.i. shielded plastics box) must be 
insulated as the material used in the 
r.f.i . shielding is conductive. The rea­
son why no attempt was made to affix 
the p.c.b. is because it adds to the 
problem of trying to weatherproof the 
box. Plastics boxes always seem to fare 
better than die-cast, when exposed to 
the elements. Finally, while on the 
subject of plastics boxes it will no 
doubt horrify many a pre-amp perfec­
tionist, to find that one version has 
been tried using an ordinary plastics 
case with the same sealing method as 

ANT !WRM667 ! 
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1N4005 
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E SK5 

Fig. 2: Circuit diagram of p.s.u. for the masthead pre-amp 

TABLE 1 
Coil Turns Wire Diameter Remarks 
No. (s .w .g.) (mm) 

L1 6 1 
2 18 5 Tapped 1 ~ turns from cold end 

L2 6 1 
2 18 5 

L3 6 1 
2 18 5 

L4 6 1 
2 18 5 Tapped 1 ~ turns from end near C9 

Coils L 1 to L4 should be wound with silver-plated wire for best results . 
L5, 6 , 7, 8, see text. 
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described previously. Even though 
another amateur operates with 100 
watts of s.s .b . less than a hundred yards 
from the site, no problems of any kind 
have been experienced. 

The weatherproofing can be done in 
one of two ways. First, the cable can 
enter through rubber grommets which 
are then sealed with silicone rubber 
and the same sealant applied to the 
joint between the lid and the box. One 
point to watch concerning the silicone 
rubber-some of the types sold for 
sealing the edges of baths are not 
suitable as they contain an acid. If the 
sealant has a pungent smell like vine­
gar then do not use it. 

The second method involves the 
same procedure except instead of using 
a sealant, the pre-amp with its case and 
downward facing cables are fitted into 
a small polythene bag with the open 
end facing downwards. The end is then 
merely taped up. It may not look very 
pretty but the whole assembly can then 
be taped to the mast . One of the 
prototypes installed in this way has 
operated perfectly for some time. 

As to fitting the p.S.u. board in its 
aluminium case, care must be exer­
cised to ensure the p.c.b. is properly 
secured on insulated pillars as this 
p.c.b. is carrying mains voltage. Every 
effort must be made to insulate all live 
joints on the mains switch and primary 
of the transformer by means of sleev­
ing. It is also recommended that the 
mains plug be fitted with a 2A fuse . 

Alignment 
Before sealing the unit and installing 

it, setting up can be done at the bench. 
Run an antenna input to the pre-amp 
then with a length of coaxial cable 
connect the pre-amplifier output to 
SK2 on the power supply. Next con­
nect your transceiver to SK 1 via a 
V.S.W.r. bridge. Before switching on the 
antenna p.S.u. test that the V.S.W.r. is 
not excessively high. If problems ap­
pear at th is stage then check all connec­
tions. The most likely cause of high 
V.S.W.r. is incorrectly wound chokes or 
excessive lead length in the r.f path 
through the p.S.u. 

Once the v.S. W.r. is at a satisfactory 
level , switch on the antenna p.s.u. An 
increase in background noise should be 
apparent. Roughly set all the trimmers 
for maximum noise. If you are within 
receiving distance of a beacon then the 
trimmers can be peaked on a signal 
using the S-meter. However, it should 
be noted that maximum signal is not 
necessarily the best setting. Now find a 
fairly weak fm. transmission and 
make slight adjustments for minimum 
background noise. Check the s.s.b. 
portion of the band and again look for 
a weak signal. Try switching the power 
supply on and off and notice the 
difference . 

If any problems are encountered in 
getting C7 and Cl 0 to peak then it may 
be necessary to slightly adjust the value 
of the padding capacitor, C9. 
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Fig. 3: Track pattern for pre-amp G2 G1 

~-

~~S 
Fig. 4: Masthead pre-amp component layout. Note the ferrite bead used for 

L6 is an FX 1115 type or similar with a 2mm centre hole 

There may be some slight interac­
tion between CS and C7, so repeat the 
trimming procedure a few times for 
optimum results. Do not be surprised 
if Cl 0 does not peak as sharply as the 
other three trimming capacitors. 

Before disconnecting your bench test 
set-up, check that the means you have 
chosen to operate the relay system 
functions correctly. Once tested, the 
pre-amp can be sealed. installed at the 
masthead and left well alone. 

Using the Pre-amp 
The simple rule is to leave the pre­

amplifier switched off unless you really 
need it. Any device of this type has its 
own limitations, let alone those within 
the receiver being used . However, 
there are many occasions when a pre­
amp of this kind will be extremely 
useful, in particular where installations 
involve long feeder lengths. It is sur­
prising just how much signal loss can 
occur on just 6m of good quality 
coaxial cable. 

More Through Power 
The pre-amp was not designed to be 

used with a linear amplifier. However, 
the prototype was built with small gas­
filled reed relays. These have now been 
replaced with small open-frame relays 
with a much higher current rating. This 
type of relay should be quite capable of 
handling in excess of 100 watts. If 

higher power handling is needed then 
some form of sequential switching 
should be employed. Specific details 
will have to be worked out by the 
constructor, but you must ensure that 
the transmitter power is not applied to 
the relays until they are fully switched 
over and likewise the relays must not 
switch back until all transmitted r.f 
has been cut. PW 

SHOPPING 

~ 
Resistors 
~ W 5% carbon film 

1000 1 A3 
3300 2 A4,5 
1kO 1 A6 
10kO 1 A7 
18kO 2 A1,2 
100kO 1 A8 

Capacitors 
Monolithic ceramics 100V 

1 nF 9 C1;3A,.6,8, 

0·11JF 
Ceramic plate 

47pF 

11,13,16; 
17 
C12 

C9 
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Fig. 6: Track pattern for p.s.u. 

Pre-amplifier p.s.u. terminations 

This project has been designed in accor­
dance with UK practice and safety 
standards at the time of publication. 
Overseas readers contemplating con­
struction must ensure that they make 
any modifications necessary to comply 
with their local and/or national regula­
tions and conditions. 

Tr~ 8(337 

( ;;! 
b e 
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r-:I~-IO~ 
~~~ 

@ 
~~-r~d-------~~ 
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- I-1° 
~ 

04 
Fig. 5: Power supply component layout 

Miniature foil trimmers Miscellaneous (1) Cirkit Holdings plc, Park Lane, 
Broxbourne, Herts EN 10 7NQ. 2-22pF 4 C2,5,7,10 

Electrolytics 
Radial25V 
4·7J,JF C14 
Axial50V 
1000J,JF C15 

Semiconductors 
Diodes 

Red I.e.d. 04 
0·2in. 
W005 02 
Bridge 
l N4005 
lN4148 

Transistors 

3 
1 

01,3,5 
06 

BC337 Tr2 
BF981 Tr1 

Integrated circuits 
7812 1 ICl 
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Sl s.p.s.t . mains type toggle (1) ; 
relays p .c.b. type OUO 46-
70050(2)(1); relay p.c.b . type 
KS1 -P 46-80020 (1)(1) ; ferrite 
core F 14 grade, 6mm dia x 
12·7mm (2)(3) ; ferrite bead (2); 
1 A quick acting 20mm fuse (1) ; 
p .c.b. mount fuse clips (2) ; r .f . 
shielded plastics case 120 x 65 
x 40mm(2); alloy project box 
116 x 91 x 56mm; transformer 
type 12V A YK28F; Veropins; 
p.c .b.; 150mm miniature coaxial 
cable ; S0239 sockets (2); termi­
nal post red (1) black (1) green 
(1); spacers (4) ; strain relief 
grommet (1) ; I.e .d. mounting kit 
(1) ; 18 s.w .g . tinned or silvered 
copper wire ; 26 s.w .g . enam­
elled copper w ire . 

(2) Verospeed, Stansted Road , 
Boyatt Wood, Eastleigh, Hants 
S054ZY. 
(3) Maxi-Q. G & P Powles, Unit, 8 
Brunei Road, Gorse Lane Industrial 
Estate , Clacton-on-Sea, Essex 
C0154LU. 

~ow.IIr1LJCh? J 
~ifficult j 

HoW 1£30 
Il Intermediate 
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Constructional 

A SyrupCan 
DummyLoad 
The dummy load has had its place in amateur radio since the 
early days when it was then known as an "Artificial Aerial". Its 
purpose was to absorb the rf power from the transmitter so that 
experimental work could be carried out, tuning up and so on, 
without causing interference to other stations. J. Thornton­
Lawrence GW3JGA describes a dummy load that we could all 
build. 
An electric lamp was often used as an 
artificial antenna as this served the 
dual purpose of a cheap resistive load 
and gave a direct visual indication of 
output. The lamp was chosen to have 
approximately the correct filament re­
sistance to match the transmitter, but 
the resistance would of course vary 
with brightness so accurate measure­
ments were very difficult if not 
impossible. 

When measuring r.f. power it is 
essential that the load resistance is 
known and remains constant. The 
measurement itself is usually made by 
measuring either the r.f. current flow­
ing through the load or the voltage 
across it and applying Ohms Law to 
derive the power in watts: W = PR 

or W = V2/R 

(the squared part of the expression is 
why a power meter scale is usually 
square-law, not linear). 

Today, virtually all amateur band 
transmitters have a coaxial output con­
nection designed to work into a son 
resistive load. Similarly, all power 
meters, S.W.r. meters, filters, etc. are 
intended for use in a system, which 
ends or is "terminated" in a son load. 

Bearing these points in mind, it 
becomes clear that, to tune-up a trans­
mitter, measure r.f. power, check the 
performance of a filter, or for experi­
mental work, a son dummy load is an 
essential piece of equipment to have in 
the shack. 

Design 
The essential requirements for a 

" good" dummy load are that it should 
be resistive (SOn) over the range of 
frequencies for which it is required and 
be capable of dissipating the r.f. power 
applied to it. 

First of all , the frequency limitation. 
Any resistor or combination of resis­
tors used in a dummy load will also 
have inductance, e.g. the inductance of 
the resistive element and the leads. It 
will also have capacitance, e.g. stray 
capacitance between the ends of the 
resistor(s) and between connections. 
At low frequencies, these effects can be 
ignored, but as the frequency is in­
creased these effects become more sig­
nificant and eventually, at very high 
frequencies , they will become domi­
nant. The load will then have a com­
plex impedance far removed from son 
and be unusable. 

3 

25 

~ 2 
'" 

1·5 

0·5 

5 10 20 

Now the power limitation. Obvious­
ly, all the power fed in to the dummy 
load (providing none of it is radiated) 
will be converted into heat in the 
resistor(s). This heat must be removed 
as quickly as possible or the resistor 
temperature will rise steadily to a level 
where permanent damage may occur. 
Normal component type resistors are 
cooled by air convection and lead-wire 
conduction. Convection cooling can be 
improved by spacing out the resistors 
(which would increase the lead length) 
and/or by blowing. Conduction cool­
ing can be improved by clamping the 
resistor to a heatsink (which would 
increase the capacitance), immersing 
in oil , etc. 

Obviously, the problems increase as 
the power rating and/or frequency is 
increased and the design of a dummy 
load is, as with many things, a compro­
mise of conflicting requirements . 
Commercially made dummy loads use 
special coaxial resistors and connec­
tions to tailor the inductance and 
capacitance effects, making the load 
substantially resistive over a wide fre­
quency range. 

Performance 
The dummy load to be described 

uses low-cost easy-to-obtain compo­
nents and provides excellent perfor­
mance up to 30MHz (s. W.r. 1·03: I) and 
useful performance up to ISOMHz 
(s.w.r. 1·8:1). The load is built into a 
syrup can, and when filled with oil will 
dissipate lOO watts for up to 10 min­
utes (followed by a 30 minute or less 
cooling period) or 25 watts continu­
ously. With the can unfilled, the dis­
sipation is reduced to 25 watts for 
about 10 minutes, but the S.W.r. at 
ISOMHz is improved (1·4: I). A graph 
showing s. W.r. against frequency is 
shown in Fig. I. 

Construction 
The load consists of twelve 2W, 

preferred value, carbon film resistors 
(seven at S60n and five at 680n) 
connected in parallel giving an effec­
tive resistance of son. The resistors 
are soldered between two plates of 
double-sided copper-clad printed cir­
cuit board and the assembly is connec­
ted to the input coaxial socket , on the 

18 
I 

~ 4-
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Fig . 1 
Frequency MHz 
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can lid, using copper-clad board and 
copper rod or tube to keep stray induc­
tance to a minimum. The general 
arrangement is shown in Fig. 2. 

You should note that soldering cop­
per-clad board (c.c.b.) is very easy, 
unsoldering is very difficult-a lot of 
heat is required and the c.c.b. is easily 
damaged. Assembly of the dummy 
load should be a "right~first-time" job. 

I: Mark and drill the lid of the can to 
suit the coaxial connector. 

2: Mark the positions of the support 
pieces of c.c. b. under the lid. If you are 
using a square type u.h.f. (S0239) 
socket, it may be necessary to place the 
c.c.b.s diagonally to avoid fouling the 
fixing screws. 

3: Fit the coaxial connector. 
4: Solder the support pieces of c.c.b. 

to the lid keeping a spacing of 20mm. 
"Tack" them at a couple of places first 
and then run the solder along the joint. 

5: Drill the two resistor mounting 
plates as shown in Fig. 2. One plate has 
a 10mm centre hole (the upper one in 
the diagram) and the other a 5mm 
centre hole to suit the 5mm diameter 
centre rod or tube. 

6: Clean all the resistor lead-out 
wires by gently scraping with a knife 
and solder one end of each resistor to 
one plate-leave 4mm space between 
the end of the resistor and the "inside" 
face of the plate. Solder the "outside" 
face joints first . Alternate the resistor 
values as far as they will allow: 560, 
680, 560, etc. 

7: Feed the ffee ends of the resistors 
through the other resistor mounting 
plate and solder the "outside" joints 
leaving a space between the plates of 
32mm. To assist in keeping the plates 
parallel solder resistors on opposite 
sides first , with the correct spacing, 
and then the rest. 

8: Solder the resistor lead wires on 
the "inside" of the plates. Keep the 
iron on the lead wire to get this to tin 
first then allow the solder to flow on 
the c.c.b. If your iron is in contact with 
the c.c.b. first most of the heat will be 
absorbed arid you will have difficulty 
in getting the lead wire to tin . Crop off 
all the resistor leads. 

9: Mark the positions of the support 
c.c.b. on the top mounting plate-the 
one with the 10mm hole in it. 

10: Place the lid and support c.c.b.s 
on top of this plate and "tack" in 
position and then solder fully along the 
joints. 

11: If you are using a 5mm rod then 
one end will require drilling to fit over 
the coaxial connector centre solder 
spill. 

12: Slide the 5mm rod or tube 
through the centre of the bottom plate 
so that the end fits over the coaxial 
connector centre spill. If the rod is too 
long, mark, remove and cut it to 
length. Solder the end of the rod/tube 
to the coaxial connector. 

13: Solder the bottom end of the rod 
to the bottom plate. If you solder to the 
"outside" first then keep the iron on 
the end of the rod, sufficient heat will 
travel up the rod to enable the joint 
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2W carbon film 
resistors 120ft 
70ft S60n 
50ft 680n 

__ .QiUeveI ___ _ 

. SO.30 double sided 
glassfibre p.c.b. 

] late 

l 
Copper rod or tube 32 
7S.Sdia 

Base late J 
~~-

21b Golden syrup tin 

66 

14----33 

16 1 
I 
16 

o..Re,sistor mtg 
l1\lIes1dia 
120ft 

o 
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o 

Top and base symm.about Il 

"inside" the bottom plate to be sol­
dered by simply poking the solder 
between the resistors and touching it 
on the rod and then the c.c.b. 

14: Before filling with oil, test the 
dummy load using a known good S.W.r. 
meter. At frequencies up to 30MHz the 
s. W.r. should be better than 1.03: I. 

15: Fill the can with normal engine 
oil (I used Multigrade) to within about 
25mm of the top, lower in the assembly 

Top plate 10dia 
base plate Sdia 

o 

o 

Alldimsinmm 

and firmly close the ' lid. This will 
provide about 15mm of air space 
above the oil to allow for any slight 
variation in pressure. 

Notes 
Special electrical oils are made for 

cooling purposes but these are not 
available in small quantities. Engine 
oil has a somewhat lower flash point, 
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about 150°C. The temperature rise in 
this oil-filled dummy load with a con­
tinuous input of 100W is approxi­
mately 6·YC per minute, i.e. for an 
ambient temperature of 20°C the tem­
perature after 10 minutes would be 
approximately 8YC. 

If the load is to be operated " dry" 
then , to improve convection cooling, 
drill a row of 6mm diameter ventila­
tion holes around the sides of the can 
at the top and the bottom. Painting the 
can matt black inside and out will also 
improve heat dissipation. 

It may be possible to improve the 
high frequency performance a little by 
replacing the 5mm diameter rod with 
one of 10mm d iameter and increasing 
the c.c.b. cent re holes sizes to 18mm 
and I Omm, but thi s has not been tried . 

Gratefu l thanks to members of the 
Practical Amateur Radio class at the 
Prestatyn Adult Centre who all built 
dummy loads and to Dr. J. D. Last 
GW3MZY for reflection co-efficient 
measurements on various prototypes. 

PW Test Results 
We decided to try the dummy load 

in practice. The h.f. test set-up is 
shown in Fig. 3. Unfortunately the 
Bird Thruline was not avai lable, but 
using the equipment shown the load 
provided a better match than the Welz 
up to 30MHz. There was no measur­
able difference between running the 
load in air or o il. 

The v. h.f. test set-up is shown in 
Fig. 4 and as expected, the dummy 
load was somewhat worse than the 
Welz CT300 at these frequencies. In 
free ai r an S.W.r. of approximately 1·2: I 
was measured , whil st in oi l the result 
was 1,5:1. 

1-6MHz-20MHz S.W.r. bridge 
Welz 

Ieom SP10 
or nOA Yaesu 

FC30l 

IWRM7so1 100Watts 
Fig. 3 

Further Reading 
The ARRL Handbook. ARRL. Pages 
25.28 and 34. 16 
Radio Communication Handbook 5th 

SHOPPING 

~ 
Resistors 
2 W 5 % High stability carbon film 

560Q 7 Rl - 7* 
680Q 5 R8-12** 

Miscellaneous 
Coaxial socket (BNC/S0239) ; dou­
ble-sided copper-clad board (glass 
fibre preferred); 82 x 5mm dia . 
copper rod or tube; 21b (907g) 
syrup tin or similar . 

AvaiJabll: from ElectromaiJ. PO Box 33, Corby. 
Northants NN1 7 9EL. Tel: 0536 204555. Stock 
No. ' 134- 721 and "134-737 

Dummy load 

Welz 146MHz 
(T300 

Readers may like to know that a set of 
12 selected 2W high stabi lity carbon 
film resistors and 4 pieces of double­
sided copper-clad glass fibre board, cut 
to size, is available from : GeofTrey 
Martin , 40 Aberconway Road , Presta­
tyn, Clwyd LLl9 9HL. Price £3 .90 inc. 
p&p. 

I Wo pJlUCh? I 
~o ~ifficLJlt1 
HoW l £7 

11 Beginner 

Dumm load 
S.W.r. bridge Welz 

(T300 

Ieom 20Watt Welz 
IG02E 

GW3JGA 
load 

IWRM7Sll 
Fig.4 

Edition, RSGB. Pages 6.42, 7.24, 
18.21 
VHF- UHF Manual 3rd Edition , 
RSGB. Page 10. 14 

p.a. SP10 
GW3JGA 

load 

The UHF Compendium. Parts I & 2, 
by DJ9HO. RSGB. Page B2. 
Technical Topics. Radio Communica­
tion. RSGB May 1984, Page 404. 

CLUB NEWS 
If you want news of radio club activities, please send an s.a.e. to 
our Poole office, stating the area of the country you're interested 
in. Club Secretaries, please keep the info coming . to Elaine · 

Richards G4LFM. 
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orldSystem 

lIulatea .. ' 
is not the .. ight 1MOnI. 

Since the very beginning, IeOM has actively pursued the 
developemnt of new products designed to meet the needs of 
Ham Radio operators throughout the world. The result of this 
development is a constantly expanding range of professional 
Amateur radio communication equipment utilising today's latest 
technology. 

Improved technical capabilities and higher quality have 
earned IeOM the reputation as one of the worlds leading 
communication equipment manufacturers. 

With just a single call sign you can communicate around the 
world, increasing you circle of friends to wherever radio waves 
can reach. To satisfy even the most demanding operators IeOM 
has developed a comprehensive range of base, mobile and 
compact handportable units all complemented with many options 
and accessories. 

To conclude, we would offer some worldly advice ... 
communicate on IeOM radio equipment, the Amateurs' 
professional friend. 



The 
IC-2E. 2 metre FM 

Bandportable. 
1.5 watts with standard nicad 
pack. Thumbwheel frequency 
entry. 

IC-MICRO 2E. 2 metre 
FM Bandportable. 
1.5 watts with standard pack. 
2.5 watts possible. Toggle 
switch frequency entry, LCD 
display, 10 memories. 

IC-02E. 2 metre FM 
Bandportable. 
2.5 watts with standard nicad 
pack, 5 watts from 13.8 volts 
DC. LCD display, keypad 
frequency entry, 10 memories, 
scanning. 

IC-28E. 2 metre FM 
Mobile. 
25 watts, 21 memories, 
scanning. 

IC-27E. 2 metre FM 
Mobile. 
25 watts, 9 memories, 
scanning. 

IC-290D. 2 metre 
Multimode mobile. 
25 watts, 5 memories, 
scanning. 

IC-27SE. 2 metre Base 
station. 
Multimode operation, 25 watts 
power output. New DOS 
system, 99 memories, high 
sensitivity and dynamic range 
Ideal for PACKET and 
AMTOR. 

IC-271E. 2 metre Base 
station. 
Multimode, 10 or 25 watt 
models. IC-27IH 100 watt 
model also available , 32 
memories, scanning. 

IC-3200E. Dual-band 
FM Mobile. 
2 metre and 70 cm operation. 
25 watt on both bands, 10 
memories, scanning. 

IC-SP3. 
External base-station loud­
speaker, 8 ohms. 

IC-1271E. 23 cm Base 
station. 
10 watt power output, 
1240MHz-1300MHz. Multi­
mode operation, 32 memories, 
scanning. 

IC-PSSS. External 
power supply. 
Styled to match IC-735, 20 amp 
rating. 

IC-73S. RF 
Transceiver. 
Amateur bands 160-10 metres, 
general coverage receiver 
from 100 kHz to 30 MHz. CWI 
SSB/AMlFM modes. 100 watt 
power output, 12 memories. 

IC-ATlSO. Automatic 
antenna tuner. 
Styled to match IC-735. 
100 watt power rating. 

IC-GCS. Station world 
clock. 

IC-AH2a. RF Mobile 
antenna tuner. 
IC-AH2b mobile whip and 
mount also available. Fully 
automatic when used with 
IC-735 HF transceiver. 

IC-SOS. 6 metre 
Portable or Base station. 
50-54 MHz, CW/SSB/FM 
(optional), 10 watt power 
output from 13.8 volts. 

IC-SS!, 6 metre Base 
Station. 
50-54 MHz, CW/SSB/FM 
(optional), 10 watt power 
output. A. C. mains PSU 
standard. IC-55JD 80 watt 
model also available. 
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IC-12E. 23 cm. FM 
Bandportable. 
1260-1300 MHz, 1 watt with 
standard nicad·pack. Keypad 
frequency entry, LCD display, 
10 memories, scanning. 

IC-04E. 70 cm. FM 
Bandportable. 
2.5 watts with standard nicad 
pack, 5 watts possible. 
Keypad freque ncy entry, LCD 
display, 10 memories, 
scanning. 

IC-4E. 70 cm. FM 
Bandportable. 
2.5 watts with standard nicad 
pack. Thumbwheel frequency 
entry. 

IC-48E. 70 cm. FM 
Mobile. 
25 watt, 21 memories, 
scanning. 

IC-47E. 70 cm. FM 
Mobile. 
25 watt, 9 memories, 
scanning. 

IC-490E. 70 cm. Multi­
mode Mobile. 
10 watt power output, 
5 memories, scanning. 

IC-PS30. System 
power supply. 
25 amp. rating, fuly protected. 
Up to 4 rCOM units may be 
connected. 

IC-471E. 70 cm. Base 
station. 
Multimode, 25 watts power 
output. rC-471H 75 watt model 
also available. 32 memories, 
scanning. 

IC-R71E. 70 cm. 
Receiver. 
100 kHz-30 MHz CW/SSB/AMI 

RTTY/FM (optional). Direct 
frequency entry. 32 memories, 
scanning. Remote control 
option. 12 volt DC. option. 

IC-ATIOO. Automatic 
antenna tuner. 
100 watt power rating. Also 
available is IC-AT500 with 500 
watt rating. Autoband 
switching with ICOM HF 
transceivers. 

IC-75IA. BF 
Transceiver. 
Amateur bands 160- 10 metres. 
General coverage receiver 

from 100 kHz to 30 MHz. CWI 
SSBI AMlRTTY IFM modes. 
100 watt power output, 
32 memories. 

IC-2KL. BF 500 watt 
Linear amplifer. 
Automatic band switching with 
ICOM HF transceivers. 2KLPS 
power supply is required. 
Solid state broad band tuning. 

IC-2KLPS. AC. Power 
supply. 
For use with IC-2KL. 
Regulated voltage of 40 volts 
DC. and metered current of 25 
amps. 

IC-R7000.V1IF~ 
Continuous coverage 
receiver. 
25 MHz-2000 MHz. FMI AMI 
SSB modes. Direct freque ncy 
entry. 99 memories, scanning, 
remote control option. 



Where to find 

int • 
You can find IeOM Amateur radio in use throughout the world. Here in the 

U.K. IeOM is available from an extensive dealer network across the country. 
Just visit your local emporium and you will probably find that they are IeOM 
dealers. Authorised IeOM dealers will provide information on the entire IeOM 
range of Amateur equipment backed-up with good after-sales service. 

If you are a licensed Amateur or short wave listener IeOM have a complete 
product range from HF to Microwaves to suit your needs. Should you have 
difficulty in locating your nearest IeOM stockist contact Thanet Electronics Ltd., 
at the address shown at the bottom of this page . 

• 
Avon Gloucelltenhire Perthohire 
Booth Holding (Bath) Ltd ., Bristol. 02217-2402 LAM. Electronics, Cheltenham. 0452-855339 Axdon T.V. Services, Penh. 

.. r .... Bampohlre Slalfordohire 
Anthony Richards Electronics Ltd., Ascot. 0990-20234 Farnborough CommwUcations, Farnborough. 0252·518009 MRZ Communications. Newcastle·under-Lyme. 

B"" .... S.M.C. Ltd., Soutiwnplon. 04215-5511 5 ....... 
Photo Accoustics Ltd. Newport Pagnell. 0908-610625 Buml>enlde Bredhw-st Electronics, Handcross. 

Calthn ... Fanthorpe Ltd., Hull. 0482-223096 Southdown Radio Supplies, Eastbowne. 
Highland High Technology. Wick. 0955-4695. lale ofMan Suney 

Cambo. Itel (Island Telecornrns) Ltd., Douglas. 06242·21562 Guildford Communications, Guildford. 

Link Electronics, Peterborough. 0733-45731 Kent MarlborouQhComms, Horley. 

Clwm.1Warula Scarab Systems, Gil1ingharn. 0634-57044 1 Tyne OlId W.ar 

Raruo &: Electronics Services. Jersey. 1534·34499 Thanet ElectronicslRetail, Heme Bay. 0227-369464 Alyntronics, Newcastle. 

Wrentham & Company. Guernsey. 04CI-28944 Lancuhlre Warwlc"'hire 
Cheehlre D. W. Electronics, Widnes. 051· 420·2559 A.j.H. Electronics, Rugby. 

Hobbytronics, Knutsford. 0565-4040 Video Electronics, Morecambe. 0524-418873 Weal MidlOllcla 

Clwyd London Amateur Electronics. Binningham. 

SMC (TMP), Buckley. 0244·549563 Amcomm A.R.E., Acton. 01·992-5765 Ray Withers , Warley. 

Derbyahlre 
Dressier (UK) Ltd., Leyton. 01·558·0854 Yorbhire 
Radio Shack Ltd., W. Hampstead. 01-624-7174 A.j, Hooker. Doncaster. SMC aack Tweedy) Ltd .. Chesterfield. 0246-453340 

Devon 
M ..... yaIde Derwent Radio, Scarborough. 
ARE Communications, Earlstown. 09252-29881 Dewsbwy Electronics , Stourbridge. 

Reg Ward & Co Ltd .. Axminster. 0297·34918 MGR Services. Birkenhead. 051·653·3427 Hames Electronics , Bradford. 
Donet MidLothian 

S.M.C. Leeds, Leeds. 
Poole Logic, Poole. 0202-683093 Scotcomms, Edinburgh. 031-657·2430 Northern Ireland 
E_. Norfolk George Moore Electronics, Belfast. 
Arrow £1ectronics , Nr. Chelmsford. 0245-381673 D.P. Hobbs, Norwich. 0603·615786 

S.M.C. (N. Ireland), Bangor. 
Waters & Stanton, Hoc}dey, 0702-206835 Eastern Comms, Norwich. 0603-667189 Tyrone Amateur Electronics, Omagh. 

Glamorgan Nottinghern Eire 
Beamrite. Cardifr. 0222-486884 R.A.S. Nottingham. 0602-280267 

H.L. Wilson, Dublin. 
Radcom Electronics, Middleton, Co. Cork. 

0738-237453 

0782-619658 

0«4-400786 
0323-639351 

0483·574434 
0293-775071 

0632-761002 

0788-76473 

021 ·327-1497 
021-421-8201 

0302-25690 
0723-365996 
0384-390063 
0274-832206 
0532-782324 

0232-658295 
0247-464875 
0662-42043 

000 1-804645 
01035321-632725 

Western Communications, Kilgolgan, Co. Galway. 01()353..96206 

Telephone us free-of-charge on: 

IlELPLINE 0800·521145. 
-- Mon-Fn 09.00-13.00 and 1400-17.30--

Tlus is srrictly a helpnne for obraining informarJOn about or ordermg ICOM eqwpmenr. We regrer 
tlus service cannot be used by dealers or for repau enquines and parts orders. Thank you, 

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

tllICOMI 
The World System 

ICOM Thanet Electronics Ltd, Dept PW, Sea Street, Herne Bay, Kent CT6 8LD. Tel:(0227) 363859. 
Spec:ialistB in Radio Communication Equipment and sole importers of ICOM in the UK. 



PW RADIO PROGRAMS 
CASSETTES 

Each cassette costs £3.75 
(including p Se p and VAT) 

FOR THE SINCLAIR SPECTRUM (16/48K) 
Cassette 3 
QRA Locator/Contest Score Calculator 
Distance Se 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 8< Feeder Calculator 
Radio Range Calculator 
Single-layer Coil 8< Resonance Calculator 
QSL Card Printer 
Meter Shunt 8< 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 8< Distance Calculator 
ATV Test Card Generator 
Logbook 
Satellite Tracking 

661t's an Ideal 
Ch •• stlllas p.esent!" 

FOR THE SINCLAIR ZX81 
Cassette 1 
Morse Tutor" • 
QRA Locator/Contest Score. Calculator" 
Distance 8< Bearing Clllculator" 
Spurious Mixing Prqctuct Calculator" 
MorseTuto~ 

CallsearcllFilfi 
Radio Logbook 
Orbits Calculator (RS3-RS8 and OSCAR 8) 

Cassette 2 
Structured Morse Learning Course 

Cassette 4 
Antenna 8< Feeder Calculator 
Radio Range Calculator 
Single-layer Coil 8< Resonance Calculator 
QSL Card Printer 
Meter Shunt 8< Multiplier Calculator 
Reactance/Impedance Calculator 

• These programs will run in lK 
Remainder require l6K of 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, 
Enefco House, 
The Quay, Poole, 
Dorset BHl5 IPP 
Please make cheques payable to Practical Wlr.l ••• 

. :~ ... '"' i:fth 
Wherever you are, a postal 
subscription could solve your 
problem of ensuring regular 
delivery of PRACTICAL WIRELESS, 
Complete the order form below and 
post to PRACTICAL WIRELESS, 
Subscription Dept., Enefco House, The 
Quay, Poole, Dorset BHl5 IPP, 

Annual subscription rates: 
UK £13 Overseas £15 
Sterling only 

r-----------------------, 
PRACTICAL WIRELESS SUBSCRIPTION ORDER FORM 
Annual subSCription ra tes 
UK Ll :J Overseas [ 15 

To : Practical Wireless. Subscription Dept ., Enefco House, 
The Quay, Poole, Dorset BH15 lPP. 

Name ______________________________ ___ 

Address ____________________________ _ 

. 1 1 enclose paymenl of C (cheque/ PO payable to Practical 
W ire less) 

I I CI1arge my cred it ca rd accountlhe amount of C, _ ______ _ 

Card no 

Name of cardl ___ ____ valid from ___ to __ 

Signalure ____________________________ ___ 
________________________ ...L. ______ ..;. _____________ "~J 
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Feature 

Using Data 
from WWV 
By the end of this article, I hope that the information which it contains will enable 
you to log some of those rare DX stations you have been longing to hear, says Barry 
Davies. 
This information is based on my own 
personal observations, which now ex­
tend back to the Spring of 1979. As a 
basis for my research I have used the 
information provided by Radio Sta­
tion WWV in Boulder, Colorado, 
USA, coupled with the loggings of 
many famous OXers over the past few 
years. This research is particularly rele­
vant to the reception of radio stations 
operating on frequencies below 
I OM Hz. My observations also extend 
to the medium wave band. Why have I 
only paid particular attention to this 
part of the radio spectrum? Well , for 
me, most of the interesting OX catches 
are found on frequencies below 
10MHz and, of course, on medium 
wave. 

WWV figures are broadcast at 18 
minutes past the hour, every hour, 
twenty-four hours a day. This message 
is very important in acquiring the new 
skill of using propagational data to log 
those rare OX stations. 

At this point , I should mention the 
typical WWV message, it will later be 
dissected and an explanation given as 
to how the information it contains can 
point the way toward the logging of 
those rare OX stations. The standard 
wording of the WWV message is quite 
straightforwa ~d. The variables are the 
date, descriptions and indices, which 
are enclosed in brackets in the follow­
ing example. The indices will be stu­
died in greater detail later in the 
article. 

A Typical WWV 
Message 

"Solar terrestrial indices for . .. (2 
January) .. . follows: 

Solar flux .. . (one, eight, three) . .. 
and A-Index ... (nine) 

Repeat: Solar flux . .. (one, eighty­
three) ... and estimated A-Index . .. 
(nine) 

The Boulder K-Index at .. . 
(0900UT) ... on . . . (3 January) . . . 
was . .. (two) 

Repeat: . .. (two) 
Solar terrestrial conditions for the 

last twenty-four hours follows: 
Solar activity was . .. (moderate) . . . 

Geomagnetic field was . .. (unsettled). 
Forecast for the next twenty-four 

hours follows: 
Solar activity will be . . . (Iow) .. . 
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and Geomagnetic field will be . . . (un­
settled and occasionally active)" 

These WWV announcements serve 
as a guide to predict conditions over 
high-latitude paths. That is, the paths 
of signals which travel over (or near to) 
the north pole. When conditions are 
described as "quiet" , such signals are 
usually enhanced, and can provide 
some very fine OX catches for signals 
travelling near to the north pole on 
high-latitude paths. Conversely, when 
conditions are disturbed by geomag­
netic storms, signals from the south 
tend to get through. I am not saying 
that storm conditions actually enhance 
signals from the south. What I am 
saying, is that they seem to stand a 
better chance of getting through to us, 
here in western Europe. In the WWV 
message reference is made to an "A­
Index", which will be discussed in 
more detail later. For the moment, it is 
sufficient to note that the A-Index 
measures the activity of the ionos­
phere, as influenced by the sun, on any 
particular day. On some days, the sun 
is relatively quiet, giving rise to a low 
A-Index figure. This enables certain 
signals to be "bounced" off the ionos­
phere several times, providing fine 
high-latitude OX, especially on the low 
frequencies. On other days, the sun is 
very active, with solar flares and mega­
ton explosions. On such days, shock 
waves are sent towards the earth. 
These shock waves cause great distur­
bances to the ionosphere and, under 
such conditions, high-latitude OX is 
very difficult. High-latitude signals, 
instead of being refracted back to 
earth, are simply absorbed! However, 
in such highly disturbed conditions, 
signals from the southern hemisphere 
often arrive in western Europe at re­
markable strength. 

Keeping A Special 
Logbook 

Now I want to describe how the 
information broadcast by WWV can 
be put to practical use. First , let me 
dispel any fears that may be in the back 
of your mind. To make use of the 
WWV figures , you do not need to be a 
budding Einstein! In my experience, it 
is not really important to understand 
the scientific background to the 
numbers. All you need, to make the 

maximum use of your new skill , is to 
regard the figures announced by WWV 
as a kind of telephone number. Refer­
ring to previous loggings with similar 
numbers, you should have some indi­
cation as to which part of the world 
that you should be OXing today. The 
first step, in the practical use of this 
information, is to set up a "new-style" 
logbook. In it, you should record de­
tails of stations that you particularly 
wish to hear. You should base this new 
logbook on the loggings of reliable 
reporters located in western Europe. 
Such information can, of course, be 
easily obtained from the pages of 
OSWCI's magazine, Short Wave 
News*, and from the logbook sections 
in the monthly magazines of other 
reputable radio clubs, such as World 
Radio OX Club, Contact, and North 
England Radio Club International, 
Spectrum. Your special logbook will 
need to record: 

The name of the station in which you 
are particularly interested. 

The frequency on which it was 
logged. 

The time that it was logged. 
The date on which it was logged. 

Logbook 
Format 

You should, of course, only record 
loggings of stations heard in your own 
area. In my case, this is western Eu­
rope. Now for the difficult part! In 
addition to the above information, you 
will need also to record the A-Index 
numbers which were prevailing on the 
day before, and on the day of, the 
logging. This is no problem if you are 
able to hear WWV every day! How­
ever, if you miss a couple of days, and 
this is when the station was heard, then 
you do have a problem. Some radio 
clubs, such as World OX Club, North 
England Radio Club International and 
Medium Wave Circle, publish the 
WWV figures in their monthly bulle­
tins. For those who cannot hear WWV, 
the station operates a 24-hour tape 
message service on the telephone (0 I 0 
I 303 497 3235). The A-Index is 
updated just as in the radio message, 
and is announced within the first 10 
seconds of the tape, so the ' phone call 
is not expensive. 
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What does this special log book look 
like? Here is a typical _extract taken 
from my own special logbook (right): 
Prev HA" is the A-Index on the day 
before the logging was made. 

' Curr HA" is the A-Index on the day 
that the logging was made. 
GMT is the time that the logging was 
made. 
Freq is the frequency on which the 
station was logged in kHz. 

Note that where there are a great 
many stations in an area. the logbook 
can be used to indicate reception from 
the area, rather than from individual 
stations. 

You will appreciate that the exercise 
of setting up this special logbook takes 
time. but the results are well worth the 
effort. Over a period of months, you 
will be able to build up a wealth of 
information. This means that, when 
you tune-in to WWV's figures for a 
particular day. you will simply have to 
thumb through your special logbook. 
find the nearest A-Indices pattern to 
the one which prevailed yesterday and 
today and. by looking across your 
logbook. see which stations were heard 
under similar conditions in the past. 
This new way of tackling those OX 
stations does not cancel out the impor­
tance of a darkness path between your­
selfand the transmitter. the time of the 
year. nor the time of the logging. Please 
remember that this new skill is addi­
tional to all the other skills which you 
have previously acquired as a OXer. 

WWVMessage 
-General 
Consideration 

It is now an established fact that 
there is a connection between what you 
can hear on the lower frequencies and 
the prevailing atmospheric conditions. 
You can of course, choose to ignore 
this situation and still do some very 
fine OX work , for example, one way is 
to OX every morning. Another way 
would be to set up a radio/tape-recor­
der timeswitch , which automatically 
monitors a frequency on a daily basis. 
A more scientific way is to use the 
WWV information to plan your OX 
activity on any particular day. The 
standard format announcement is 
made by WWV at 18 minutes past the 
hour. twenty-four hours per day. The 
information is updated every three 
hours at 0018; 0318; 0618; 0918UTC 
and so on. From my own observations, 
the best times to tune WWV are as 
follows: 

1418UTC to 2018UTC on 20MHz 
0518UTC to 0918UTC on IOMHz 
2018UTC to 0118UTC on 15MHz 
You must not expect to hear WWV 

all the time on these frequencies . If you 
can not hear the station at all, any­
where, then it is reasonable to assume 
that "unsettled" or "active" condi­
tions are prevailing. So, unless you are 
particularly interested in hearing sta­
tions from the southern hemisphere, 
perhaps this would be the right time to 
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Prev Curr 
"A" "A" GMT Freq 

8 

8 

8 8 0500 790 

15 8 0300 610 

8 

9 

10 9 2200 3250 

9 

9 

9 

10 

10 

10 

2 10 0200 1610 

10 

II 

II 

16 1I 0800 11759 

11 

12 

13 12 2200 3000 

12 

13 

19 13 0800 11759 

13 

13 

14 

14 

14 

14 

do all those jobs around the house that 
you have been promising to do for so 
long! 

After the current figures for solar 
flux, A-Index and Boulder K-Index, 
the WWV message continues with a 
description of atmospheric conditions 
over the past twenty-four hours and a 
forecast of anticipated atmospheric 
conditions for the next twenty-four 
hours. I have found these descriptions 
to be of little practical value, so they 
will not be discussed in the text which 
follows. We can now study the remain­
der of the WWV messages in greater 
detail. Before we start, you might like 
to read the typical message once again, 
in order to refresh your memory. 

Solar Flux 
The solar flux is a pointer to the level 

of atmospheric noise that you are likely 
to hear. Obviously, a very noisy back­
ground is going to make identification 
of that weak OX station that much 
more difficult. A solar flux figure be­
low ISO usually means that you are in 
for a quiet night, apart from any local 
thunderstorms near to your area. A 
solar flux figure between ISO and 220 
is regarded as moderate. Whenever the 

Station or Area of Interest Month 

WNWS, Miami April 

NBS, Trinidad October 

Banjarmasin, Indonesia November 

Caribbean Beacon, Anguilla September 

Radio Cook Islands August 

Indonesia: East of Jakarta January 

Radio Cook Islands June 

solar flux is announced as being in 
excess of 220, you are probably in for 
some rather noisy conditions. Gener­
ally speaking, signals travelling via 
northern latitude paths, over or near to 
the north pole, seem to prefer a low 
solar flux number when making their 
journey to receivers in western Europe. 
Conversely, with a high solar flux, 
signals from southern latitudes tend to 
come through, and many OXers will 
have heard their best Latin American 
catches in such noisy conditions. 

A-Index 
The A-Index measures the level of 

disturbance in the earth's geomagnetic 
field. It acts almost like a vast sponge 
which, under disturbed conditions, ex­
pands southward from the north pole. 
soaking up those weak OX signals. 
Under quiet conditions, the reverse 
occurs, and the sponge contracts 
towards the north pole allowing signals 
on high-altitude paths to get through to 
western Europe. This A-Index is up­
dated every twenty-four hours, com­
mencing at 1818UTC. 

What this means is that the A-Index 
announced at 1718UTC on, say, Jan­
uary 31 actually refers to the atmo-
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spheric conditions prevailing on Jan­
uary 30. However, the A-Index which 
is announced at ISISUTC on January 
31 refers to the atmospheric conditions 
on 31 January. The A-Index an­
nounced at ISISUTC is an estimated 
value, based on a forecast of atmo­
spheric conditions for the remainder of 
the day and, if necessary, this value is 
revised in later announcements. 

The A-Index is measured on a scale 
which starts at "a" for very, very quiet 
conditions, and rises to ~'40", which 
represents astronomically disturbed 
conditions. An A-Index figure between 
"a" and "7" means quiet conditions, 
which are useful for logging medium 
wave stations from North America. 
These conditions are also useful for 
logging stations such as those in Papua 
New Guinea on 3 and 4MHz. 

An A-Index value which lies 
between, say, "s" and "IS" indicates 
that the geomagnetic field is "un­
settled". These conditions are usually 
favourable to the reception of stations 
from Central America and from cer­
tain parts of Indonesia. 

Whenever the A-Index figure ex­
ceeds " IS" , conditions are described as 
"disturbed" or "active" . My own ob­
servations indicate that such countries 
as Argentina and Paraguay are heard 
under these conditions. Also well­
heard is West Africa and most of 
Indonesia. 

K-Index 
The K-Indices are the basic compon­

ents of the A-Index. The A-Index is a 
daily value. but the K-Index is a three­
hourly value of atmospheric condi-

SWAPSPOT 

tions prevailing at any particular time. 
By applying a mathematical formula, 
the eight three-hourly K-Indices are 
used to formulate the daily A-Index. 
You can see then, in many respects, 
these indices are much the same thing. 

You may ask, " Why bother with the 
K-Index?" Well. the importance of the 
K-Index is that it is a measure of the 
conditions prevailing NOW. It is pos­
sible that you have a very low A-Index 
which, to all intents and purposes, 
would seem to favour high-latitude 
signal reception. If, however, at the 
time of tuning in to WWV on a low A­
Index .day, you discover that the an­
nounced K-Index is, say, "3" or "4", 
you have actually got immediate storm 
conditions prevailing, which should 
favour signals from the southern 
hemisphere. 

Just as the A-Index has a scale of 
values, the K-Index has a scale of 
values, too, which ranges from "a" to 

A K-Index value of "a" or "I" 
indicates very quiet conditions, fa­
vouring high-latitude reception from 
areas such as Papua New Guinea. A K­
Index value between "2" and "3" 
indicates mildly unsettled conditions, 
when one would expect to hear signals 
from Central America. At values 
between "4" and "5", the K-Index 
indicates quite active conditions. 
Under these circumstances, stations 
from the Falkland Islands and the 
Argentine sector of Antarctica have 
been logged. Whenever the K-Index is 
greater than "5", my observations in­
dicate that reception of signals from 
any part of the world is poor, such 

conditions are often associated with 
severe short wave fade-outs. 

Epilogue 
The use of propagational Gata, as an 

aid to the logging of those rare DX 
catches, must be treated as an addi­
tional tool to those which you already 
possess as a DXer. 

Still important are: 
A good antenna. 
The time of year. 
The affect of a darkness path 

between transmitter and receiver. 
The time of logging. 

. Propagational <;lata is merely an ad­
ditional tool to help you log that rare 
OX station. The method involves a 
system of recording reliable loggings 
from reputable radio club magazines 
and adding the A-Index details prevail­
ing at the times when the stations were 
heard . A check of previous conditions 
against current conditions, announced 
by WWV at IS minutes past each hour, 
should indicate which part of the world 
that you should be listening out for 
today. 
Note: This feature article on the use of 
propagational data is based on a five­
part talk produced for the DX pro­
grammes of Danish Short Wave Clubs 
International. These OX programmes 
are broadcast. each Sunday morning 
from Sines, Portugal , on 9·670MHz at 
0930UTC (GMT) (OS30UTC during 
Summertime) via the facilities and 
transmitters of Adventist World 
Radio . PW 
'Danish SW Club In.ternational: DK·2670 Greve 
Strand, Denmark. 

Got a camera, want a receiver? Got a v.h.f, rig . want some h.f. gear to go with your new G-zero? In fact , have you 
got anything to trade radio-wise? 

If so, why not advertise it FREE here . Send details. including what equipment you',e looking fOf. to "SWAP 
spor, Practical Wireless. EoeleD House. The Quay, Poole. Dorset BH15 1PP, for inclusion in the first available 
issues of the magazine. 

Have part finished l scale Burrelltraction engine, value about £250. 
Would exchange for any 144 or 430MHz gear mobile , hand held or 
static. any age as long as it works. S. Goodwin. Tel: 0454 
414516. C005 

A FEW SIMPLE RULES: Your ad . should tollow the tormat ot those appearing below. it must be typed or written in 
block letters; it must be not more than 40 words long including name and address / telephone number. Swaps 
only- no items for sale-and one of the items MUST be radio related. Adverts for ILLEGAL CB equipment will not 
be accepted 

The appropriate licence must be held by anyone installing or operating a radio transmitter. 

Have Daiwa 2 needle S.W.r. meter, Bearcat 220 scanner, Trio R600, 
Pen tax M E Super ca mera plus 2x converter with lens filters , all in 
good condition. Would exchange for anything OXTV. antenna 
rotator. Spectrum computer, printer or w.h .y? Alistair. Tel: 0224 
491198. B994 

Have FT-22 I R muTek front end and Trio 8400 IOW f.m. mobile rig. 
Would exchange for FT-780. w.h.y? Also have "0" gauge clockwork ' . 
trains. Would exchange for a receiver. w.h.y? Mike. Tel: 051-428 
2448 (home) or 05 1-342 644 I (work). B996 

Ha ve Heathkit lab osci lloscope, 5in model 10-12 with leads and 
manual. a lso Halli crafters shortwave radio model S 38C 6-valve, old 
but works well. four new valves fitted. Would exchange for a green 
screen monitor. but could come to some arrangement. S. Deacon 
G6HVS. Tel: 051-334 6859. B999 

Have Standard 8mm Eumig cine projector, excellent condition, zoom 
lens. autothread etc .. spare bulb. Would exchange for legal CB, must 
be in good conditi on. Ron Wilson. 4 Brookside, Pathfinder Village, 
Exeter EX6 60E. COO Ja 

H a\'\~ ZX81 filled with "real" keyboard. 8K memory. printer (hardly 
used). heavy duty p.S.u .. three manuals. Would like to exchange for 
frequency coun ter to 30MHz at least or legal CB base station. Tel: 
06476753. C002a 
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Have Realistic OX400 receiver. 1·5MHz to 30MHz a.m . s.s.b. plus 
f.m. broadcast band. Would exchange for 144MHz mobile transceiv­
er. Robert . Tt'I: 0603 419044. COU 

Have Sanyo R08880 9-band receiver. Would exchange for FT-290R. 
Da ve. Tel: 0424 892062. CO J6 

Have 144MHz 16-channel sca nner (TMS6) plus two spare crystals, 
plus Handic 006 8-channel scanner crystalled marine band. Both new 
and boxed. Would exchange for ORAE SSTV RX unit. Chris. Tel: 
Canterbury 711172 (evenings). B022 

Have FT-790R. antenna and NiCads, excellent condition , value 
£270. Would exchange for w. h. y·) Tel: Bolton 852786. C024 

Have mint Trio 9130 boxed as new. Would exchange for 
FT-77 or FT-707 plus p.S. u .. must be mint. Or would exchange for rig 
plus cash for FT-757 or TS-430. Bob. PO Box 73. Luton , Beds LUI 
5QD. C029 

Have ICE Supertester 680R 20 OOOQlvolt , unused. Advance SG62B 
signal generator. I 50kHz-220MHz a.m. Would exchange for an r:f. 
digital frequency meter to read up to I 46MHz and over. N. Porter. 
Tel: 01-390 2650. C030 

Have Koyo portable receiver, 6 a.m. bands. 4 f.m . bands, a.c. or 
ballery, 8 controls. two antennas. world time map and calculator, 
phone and record sockets. also Grundig mic table stand. Would 
exchange for Bearcat scanner or a.t.u . Tel: 0202730599. CO]2 
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PROBABLY THE BEST DECODER IN THE WORLD 
In its standard fonn the POCOM 2010 is extremely versatile and capable of decoding most signals, yet it costs just £781. However, specialist users may 
want to be able to decode some of the more unusual transmissions that are around, so for them a range of expansion boards are available. These just 
plug straight into the 2010 and tum it into what must be the most versatile decoder on the market (the boards marked YES are fitted as standard) . 

AFR-2010 
RTTY Baudot CCID No. 1 Standard 45/50/57175/100/150/200 Baud OPTION 
RTTY Baudot CCID No . 2 Standard 45/50/57175110011501200 Baud YES 
RTTY Baudot CCID No . 1 Variable 30-250 Baud . Accuracy 1/1000 Baud OPTION 
RTTY Baudot CCID No . 2 Variable 30-250 Baud. Accuracy 1/1000 Baud OPTION 
RTTY Baudot CClD No . 1 Bit-Inversion. Variable 30-250 Baud . Accuracy 
1/1000 Baud OPTION 
RTTY Baudot CCID No . 2 Bit-Inversion, Variable 30-250 Baud, Accuracy 
1/1000 Baud OPTION 
RTTY 8 Channel 200 Baud Press Service (SIO, KNA, etc.) YES 
NEW RTTY CODE 8 Channel 200 (300 Baud) Press Service (OPA, VWO, 
etc.) OPTION 
RTTY ASCII CCID No. 5 Standard 110/150/200/300 Baud YES 
RTTY ASCII CCID No. 5 Variable 30-250 Baud, Accuracy 111 000 Baud OPTION 
RTTY Baudot Synchron-Printer, Variable 30-250 Baud, Accuracy 1/1000 
Baud OPTION 
RTTY Baudot Mode 32, Variable 30-250 Baud, Accuracy 1/1000 Baud OPTION 
RTTY Autospec, Variable 30-250 Baud , Accuracy 1/1000 Baud OPTION 
MORSE (GW) 15-250 Characters Per Minute (CPM) YES 
TOR (SITORISPECTOR/AMTOR. ARa-FEC according to CCIR 476-2), 100 
Baud YES 

ARa Multi Channel (Time Oiv. Multiplex , Moore) 2 Sub-channels 86, 96, 
100 Baud OPTION 
ARa Multi Channel (Time Oiv. Multiplex, Moore) 4 Sub-Channels 172, 
192, 200 Baud OPTION 
ARa Multi Channel (TOM) Mode PLEX 2 Sub-channels 86, 96. 100 Baud OPTION 
ARa Multi Channel (TOM) Mode PLEX 4 Sub-channels 172, 192, 200 
Baud OPTION 
ARa One Channel Standard 48, 64, 72, 85, 96 Baud OPTION 
FEC System with 7 BIT Code according to GCID No. 3. 96. 100, 192, 200 
Baud OPTION 
FEC System with 7 BIT Code Self Checking (Convulgenter Code) 30-250 . 
Baud OPTION 
FEC System with 7 BIT Code according to GCID No. 3, 30-250 Baud OPTION 
BIT ANALYSE (Analysis of received BIT format) OPTION 
AUTO SPEED-CHECK Baud Rate Indication 30-250 Baud with 1/1000 Baud 
Accuracy YES 

The price of individual expansion units is available on request 
and a fully expanded AFR 2010, capable of decoding virtually 
any transmission in any mode, costs about £1500. 

INTRODUCING THE REST OF THE POCOM FAMILY 
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1 - PFC 100 
2 - AFR 8000 
3 - AFR 2000 
4 - AFR 1000 
5 - AFR 2010 
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POCOM decoders are manufactured in Switzerland by the Poly­
Electronic company who are known throughout the world for the 
quality of their products. The 2010 is the flagship of their range and 
this is the one that we would recommend to professional and 
commercial users - it covers everything! The AFR 8000 is similar to 
the 2010 (it uses the same software) but it has the added feature of a 
built-in LCD display which makes it ideal for mobile or marine use 
where a video monitor is not really practicable, although a video option 
available . The AFR 2000 is again similar to the 2010 but in its standard 
form it is supplied without CW capability . A CW expansion board is 
available as an option. The AFR 1000 is a budget priced ASCII , ARQI 
FEC (SITORISPECTOR/AMTOR) and CW decoder which has many of 
the features of the 2010 but which is not upgradeable. Although it is 
not a decoder, it is worth mentioning that we can also supply the 
POCOM PFC 100, a versatile frequency controller for radios such as 
the NRD 515 and the ICOM R70/71 . 
Whether you are a professional user or a dedicated listener there is a 
POCOM decoder for you and, although the top of the range model 
costs about £1500, prices start from as little as £395. They may not be 
the cheapest on the market, but they are certainly the best l For more 
details send s.a.e. (at least 8"x 6") for a free booklet which gives the 
full specifications of the entire POCOM range of decoders. 

This ad cannot really do justice to these marvellous pieces of equipment, so next time 
you are in the area, come in and try them for yourself - you will be convinced. 

FULL RANGE OF TRIO PRODUCTS STOCKED 
Wc are also stockists of DAIWA- MET ANTENNAS-MUTEK-WOOD & DOUGLAS-TASCO TELEREADERS­

MICROWAVE MODU LES-ICS AMTOR- AEA PRODUCTS-DRAE 

Dewsbury Electronics, 176 Lower High Street, Stourbridge, West Midlands. 
Telephone: Stourbridge (0384) 390063/371228. ~. 

Telex: 337675 TELPES G 
Instant finance available subject to status. Written details on request. 
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Feature 

1920s Time Signals 
Old Timer takes a look back at Britain's 1920s chart 
topper-time signals 
They hadn't yet invented radio pro­
gramme popularity listings at the be­
ginning of the I 920s, but if they had, 
the chart topper among British liste- . 
ners would certainly have been: time 
signals. Since there were few regular 
radio programmes in pre-BBC Britain, 
the English radio buff who was not 
fluent in Morse had virtually nothing 
else to listen to; the Co-optimists and 
Roosters were still some years away in 
the future . 

Listening to time signals might seem 
tame to us, but a third of a century 
before the transistor portable it was 
considered pretty advanced stuff. Two 
noted European stations that transmit­
ted regular time signals easil y received 
worldwide were the Eiffe l Tower (FL) 
in Paris, France on 115kHz (2600m) 
and the German sender POZ at Nauen, 
operating on 77kHz (3900m). Both of 
these stations could be tuned in-se­
parately, with luck-on a standard 
30·5 metre long official GPO antenna, 
with a crystal or va lve set utilising a De 
Forest No. 300 tuning inductance 
shunted by a variable capacitor of 
500pF or I OOOpF maximum value. 

Naturally, these two giant spark 
transmitters broadcast telegraphy, but 
the listener needed no more than a Boy 
Scout knowledge of Morse to under­
stand the time signals once he had 
become familiar with their regular pat-

tern. And he couldn't confuse the two 
stations, even when using a receiver 
with no form of dial or logging: the 
Frenchman emitted a low note, while 
the German spoke with a high note and 
and was a little weaker. Nauen 
squeaked and Eiffel Tower squawked. 

Thei r time signals-accurate to a 
fraction ofa second-were transmitted 
at 12-hour intervals: Paris at 10.44 
a.m. and p.m.; and Nauen at 11.55 
a.m. and p.m. , GMT in both cases. 

Here's how it worked: Just before 
10.44 Eiffel Tower would send a few 
"wait" signals, and precisely at 10.44 
start to transmit 19 dashes, followed by 
a single dot exactly at 10.45. After a 
one-minutes silence, it began at 10.46 
to send a succession of 14 "D"s and 
followed this with a lone dot exactly at 
10.4 7. After another pause of one 
minute it transmitted eleven "6"s, 
followed by the dot that everybody was 
waiting for at precisely 10.49. 

Graphically, the programme went 
like this: 
10.43 ._ .. . . _ . .. . _ .. . 
10.44 ________________ _ 
__ .(10.45) 
10.46 _ .. _ .. _ .. _ .. _ .. _ . . _ . . _ .. _ .. 
_ . . _ .. _ .. _ .. - ... (10.47) 
10.48 _ ... . _ .. .. _ .. .. _ . .. . _ .... _ .... 
_ . ... _ .... _ .. . . _ .... _ ... .. (10.49) 

._ ._. ("'finish" signal) FL FL ... _ ._ 
("end of work" signal). 

The reproduction elaborate 1918 crystal set mentioned. The crystal detector 
is a zincite-bornite perikon arrangement 
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Quite a performance compared with 
today's five "pips" and a "peep" 
broadcast hourly by the BBC. 

Nauen was only a little simpler. It 
started at 11.55 by sending several 
"V"s, and at 11.56 emitted the general 
call-up sign followed by its call sign 
POZ and the letters MGZ (the German 
initials for Greenwich Mean Time). 
Then came seven "X"s followed by 
three dashes, the end of the third dash 
coincident with 11.58. This was imme­
diately followed by five "N"s and three 
dashes, with the end of the third dash 
at 11.59. Next came five "G"s and the 
whole formula concluded with three 
dashes, the end of the third dash 
signalling exactly 12 noon or midnight, 
as appropriate. 

Here's the Nauen programme shown 
graphically: 
11.55 ". _ ... _ ... _ ... _ 
11.56 _._._ POZ MGZ 
11.57 _ .. __ .. __ .. __ .. __ .. __ .. _ 
_ .. ____ (11.58) 
11.58 _. _. _ . _ . _. ___ (11.59) 
11.59 __ . __ . __ . __ . __ . __ _ 
(12.00) 

A rudimentary radio produced com­
mercially for time-signal reception was 
the "Tempus", a crystal set made by 
W. J. Badman & Co of Weston-super­
Mare, at the beginning of the 1920s. It 
came in two versions. Type " A" had a 
testing buzzer and batteries but no 
headphones, and an overall size of 200 
x 180 x 140mm (8 x 7 x 5!in) includ­
ing the lid. Prices were £5 for the 
Workshop pattern, and £7 for the De 
Luxe Model. Type "B" was basically 
the same but had space in which to 
stow the headphones that were not 
supplied with it, so was bigger at 220 x 
200 x 180mm (8! x 8 x 7in). Costlier 
too, at ten shillings (50p) more than the 
equivalent Type "A". Browns 40kn 
double headphones were an optional 
extra at £2 17s 6d (£2.87!), or for those 
with three hands and less cash there 
was a Browns single 4kn headphone 
without headgear at £ I 5s (£ 1.25). 

Why the testing buzzer? So the oper­
ator could check that his crystal detec­
tor was working. The buzzer acted as a 
short-range untuned transmitter: if the 
operator could hear its rasp in his 
headphones, he knew the detector was 
fine. Ifhe couldn't, he had to adjust the 
catswhisker until the buzzer became 
audible. Then he switched it off. With­
out checking with the buzzer, he might 
miss the time signal because of a non­
functioning detector. He might even 
throw his "Tempus" across the room. 

With the "Tempus" came a set of 
signal charts similar to the graphical 
programmes we have just looked at, 
and a booklet of operating instruc­
tions. These informed buyers ponder-
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ously that "an observer with head­
phones on, and the Signal Chart and 
the watch or clock to be compared 
within easy vision, will have no diffi­
culty in determining the amount of 
'error' with great accuracy". Still more 
impressive was the information that 
"owing to the enormous speed of the 
electrical impulse (or 'wireless wave'), 
the transmission and reception are 
practically simultaneous over dis­
tances up to some few thousand 
miles." 

Then, in excitingly technical vein, 
the instructions pointed out that some 
form of antenna was required to "col­
lect energy from the electric waves 
radiated by the distant transmitting 
station and pass it along to actuate the 
detector of the receiving apparatus." 
Also that the Postmaster General's 
Regulations permitted the use of an 
antenna not more than 30· Sm (100ft) 
long if it consisted of a single wire, or 
43·7m (140ft) if it has two or more 
wires, and not more than 30·Sm (100ft) 
above ground. As well as an antenna, 
buyers were told , the " Tempus" need­
ed an Earth connection made to a 
water pipe-not a gas pipe. (Overseas 
readers should know that the Postmas­
ter General was in charge of the British 
Mails, and ran radio affairs in Britain 
as a side activity .) 

A sophisticated home-built crystal set of the early 1920s, mainly for broadcast 
reception 

expended many hours and much wire 
in building a massive crystal receiver 
to instructions published in 1918, ca­
pable of receiving wavelengths far 
greater than those of the two famous 
time-signal stations. It happens that it 
was designed to receive the ill-fated 
Irish Clifden station-later blown up 
by the IRA in 1922-which operated 
on a hefty 42kHz (7200m). Alas for the 
nostalgia of its sentimental modern 
constructor, thi s elaborate piece of 
apparatus received no time signals 
from the Eiffel Tower or Nauen. All it 
could capture was the cracked tones of 
Big Ben on the local BBC station 
and-on its very lowest tappi ng-the 

equally cracked Spassky Tower chimes 
of Radio Moscow on short wave! PW 

Easily the most evocati ve part of the 
instruction booklet was its front cover. 
The top half contained an artist's vivid 
impression of the lofty Eiffel Tower, 
while the bottom half depicted a busy 
watchmaker wearing the Browns dou­
ble headphones, adjusting his "Tem­
pus" with one hand and holding a gold 
halfhunter in the other, surrounded by 
various timepieces ranging from a 
"Grandfather" to an alarm clock. 

Hoping to recapture the magic of 
that era, the present author recently 

Postscript 
By an odd coincidence. a recent 

broadcast from Radi o Berlin Interna­
tional-" the Voice of the German De­
mocratic Republic"-has announced 
that Nauen is oncc again transmitting 
time signals. originating from an ato­
mic clock in Berlin. So the 1918-style 
crystal set might yet assuage its ma­
ker's nostalgia by receiving time sig­
nals from Nauen . But they won't be 
from the famous old station POZ; 
Nauen 's new call sign is Y3S. 

'j{"-----------------------

Finland In the 
Early Summer 

This is expected to be the 
largest gathering at an EDXC 
Conference in the 21 years 
since the Council was 
formed. Each year the 
Finnish DX Association 
holds its own Summer 

Have you ever thought of Meeting , and on this 
visiting the Southern part of occasion the two events will 
Finland in the early summer. be combined . This unique 
Well, during the first part of event combines relaxation in 
June, the European DX a country known for its 
Council will be holding its outdoor life , the meeting of 
Annual Conference in many like minded 
Espoo, a suburb of the enthusiasts and a host of 
Finnish capital, Helsinki . radio personalities from 

The Conference will be around the world . There will 
hosted by the Finnish DX also be the opportunity of 
Association who joined the participating in a sight-
Council two years after its seeing tour of Helsinki, and 
inception in 1967, and thi s the chance of visiting a local 
will be the second time that commercial f .m. station . 
the Conference has been The meeting itself will 
held in Finland, the first time have three parts, the first the 
was in 1971 at Jyvaskyla . EDXC Meeting will have 
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workshops on various 
subjects ranging from North 
American m .w. DXing to 
computers in DXing . 

The second part will be 
the Finnish Summer Meeting 
which will include a video of 
a DXpedition to Lapland in 
the winter, a volleyball 
tournament, together with 
the opportunity of doing 
your own DXing . 

The final part will involve 
the broadcasters, a chance 
to meet all the station 
representatives and discuss 
with them in a relaxed 
atmosphere matters of 
mutual interest. Last year 
they had stations 
represented from all corners 
of the world . 

Hotel Korpilampi- Forest 
Lake Hotel- will be the 
venue between June 5 and 8 

and the cost will be 950 
Finnish Marks for a single 
room and 700 Finnish Marks 
for a double room. This 
includes cocktails on the 
Friday evening; Saturday 
breakfast, lunch and 
banquet ; Sunday breakfast 
and dinner; and on the final 
day Monday breakfast. It is 
possible however to stay 
either side of the conference 
dates if you wish . 

If this has whetted your 
appetite to attend the 1987 
EDXC Conference then a 
brochure and reg istration 
form can be pbtained from 
the organisers The Finnish 
DX Association EDXC 87, 
PO Box 454, SF-OD 101 
Helsinki, Finland, 

The closing date for 
registration is April 20. 
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Feature 

Amateur Radio in 
Australia 
Australia boasts about 16000 amateur radio operators who, despite rumours to the 
contrary, actually speak English! Greg Baker tells us a little more about Australian 
amateurs 
The Australian amateurs are concen­
trated in the south and east of the 
continent. By state, New South Wales 
(NSW) and Victoria (Vic) have about 
30 per cent of amateurs each, with 
Queensland (Qld) at 15 per cent, and 
South Australia (SA) and Western Aus­
tralia (W A) at about 10 per cent each. 
Tasmania (Tas), the Australian Capital 
Territory (ACT), Northern Territory 
(NT) and external territories make up 
the balance. 

Licence Classes 
The Australian Department of Com­

munications (DOC) issues three ama­
teur certificates of proficiency: the 
Amateur Operators' Certificate of Pro­
ficiency (AOCP), the Amateur Opera­
tors' Limited Certificate of Proficiency 
(AOLCP) and the Novice Amateur 
Operators' Certificate of Proficiency 
(NAOCP). 

Candidates for these certificates 
must pass examinations on the DOC 
amateur regulations in force at the 
time of examination and on the theory 
of radio relevant to amateur radio. For 
the AOCP and AOLCP the theory 
examination is at a higher level than 
for the NAOCP. A telegraphy exami­
nation is not required for the AOLCP, 
but the AOCP and NAOCP must pass 
both sending and receiving Morse code 
tests. The AOCP requires ten words 
per minute; the NAOCP requires five 
words per minute. 

All but telegraphy exams are multi­
ple choice, with the candidate expected 
to choose the correct answer from four 
options to each question. The theory 
examination has fifty questions, the 
regulations examination thirty ques­
tions, and the pass mark in both cases 
is 70 per cent. This means a candidate 
must get 35/50 for the theory and 
21130 for the regulations. 

Telegraphy exams are for five min­
utes receiving and 2! minutes sending. 
Words average five letters each with 
each number counting as two letters. In 
the sending examination, more than 
four uncorrected or improperly cor­
rected errors or failure to complete 
within the 2! minutes results in failure. 
In the receiving examination, each 
letter or number incorrectly received 
counts as one error, except that no 
more than three errors are counted in 
anyone word or group of numbers. For 
the AOCP, seven errors or less are 
required for a pass; for the NAOCP, 
50 

ten errors or less are required to pass. 
The DOC by arrangement also exam­
ines Morse skills at 12 or more words 
per minute and issues accreditation 
documents to successful candidates. 
These are used for overseas reciprocal 
licensing. 

The annual licence fee is· currently 
$A21 (about £ I 0 at current exchange 
rates). 

The AOCP allows full privileges on 
all bands. Holders of the AOLCP can­
not transmit on bands below the 
50MHz band and obviously not in c.w. 
Holders of the NAOCP are permitted 
rest ricted use of the segments 3·534-
3·625MHz. 21 ·1 25- 21 ·200MHz and 
28-100- 28·600MH z. Power output 
must not exceed 120 watts mean power 
(NAOCP 10 watts) except for s.s.b. 
where peak envelope power must not 
exceed 400 watts (NAOCP 30 watts). 

Authorised Bands 
Bands where the amateur service is 

the secondary service are marked with 
an asterisk in Table I . 

Band (MHz) 
1·800-1·825 
1·825-1-875* 
3-50-3-70 
3-794-3-800* 
7·0-7-1 
7'1-7-3* 
10'10-10-15* 
14·00-14·35 
18-068-18·168* 
21-00-21·45 
24-89-24-99* 
28-0-29'7 
50-52 

52-54 
144-148 
420-450* 
576-585 

1240-1300* 
2300-2450* 
3-3-3·5GHz* 
5·65-5·85GHz* 
10-0-10· 5G Hz* 
24·00-24·05GHz 
24-05-24-25GHz* 

Comments 

Restricted usage: 
U sed by Channel 0 
TV in some areas 

Temporary until 
needed for 
Channel 34 TV 

Table 1 

Call signs 
Callsigns are of the form VKnLL or 

VKnLLL. The digit n is 0 for the 
Australian Antarctic Territory, Heard 
Island and Macquarie, I for the ACT, 2 
for NSW, 3 for Vic, 4 for Qld, 5 for SA, 
6 for W A, 7 for Tas, 8 for NT and 9 for 
other external territories. 

The letters LL or LLL are allocated 
as follows: for AOCP holders AA-ZZ, 
and AAA-EZZ; for AOLCP holders 
TAA-TSZ, TUA-TZZ and XAA­
ZZZ; for NAOCP holders MAA-NZZ, 
PAA-PZZ and VAA-VZZ; and for 
those who hold both AOLCP and 
NAOCP JAA-KZZ. Privileges for 
th ose holding both AOLCP and 
NAOCP are the sum of privileges for 
each class. Repeaters and beacons are 
usually allocated letters from the se­
quence RAA-RZZ. 

VK9 calls are allocated 
VK9LA-VK9LZ for Lord Howe Is­
land, VK9MA-VK9MZ for Mellish 
Reef, VK9NA-VK9NZ for Norfolk 
Island, VK9XA-VK9XZ for Christ­
mas Island, VK9ZA-VK9Y A-VK9YZ 
for Cocos (Keeling) Islands and 
VK9ZA-VK9ZZ for Willis Island. 

Beacons, Repeaters 
and Time Stations 

The Australian 28MHz band (lOm) 
beacon allocation is the block from 
28·26-28-27MHz inclusive. Existing 
beacons are: 

Call 
VK5WI 
VK2RSY 
VK6RWA 
VK6RTW 
VK4RTL 

MHz 
28·260 
28·262 
28·264 
28·266 
28·270 

Location 
Adelaide 
Sydney 
Perth 
Albany 
Townsville 

There are about 30 v.h.f. beacons, 6 
u.h .f. beacons, 110 v.h.f. repeaters and 
40 u.h.f. repeaters. 

The Australian Telecommunica­
tions Commission operates the stan­
dard time and frequency station VNQ 
at Lyndhurst near Melbourne. There 
are three 10kW transmitters operating 
thus: 

MHz UTC 
4-5 1000-2100 
7-5 Continuous 
12·0 2200-0900 
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Amateur 
Organisations 

About half Australia's amateur oper­
ators belong to the Wireless Institute of 
Australia (WIA). Founded in 1910, it is 
the world's oldest amateur radio or­
ganisation. Membership tends to be 
old rather than young with a recent 
member survey showing 52 per cent of 
members over fifty and only 29 per 
cent below forty years of age. Activities 
include representing amateurs in dis­
cussions with DOC, education of 
members and prospective amateurs, 
organsiation of the Wireless Institute 
Civil Emergency Network (WICEN), 
provision and maintenance of beacons 
and repeaters, maintaining an intruder 
watch, organising Australian QSL bur­
eaux and broadcasting news and slow 
Morse sessions. In addition a monthly 
journal, Amateur Radio, is posted to 
members as part of their membership 
fee. In 1985 these fees ranged from 
$A31.50 to $A39.00 depending on 
state division. The WIA Federal Office 
is at 3/105 Hawthorn Road, Caul field 
North, Victoria 3161 , Australia. 

There are also over three hundred 
local area and institution based ama­
teur radio clubs, many of which hold 
regular weekly club net meetings and 
operate v.h.f. and u.h .f. repeater sta­
tions. There are three short wave lis­
teners' DX clubs, the largest of which 
is the Australian Radio DX Club, PO 
Box 36, North Brighton, Victoria 
3186, Australia. 

Special interest groups cover the 
broad spectrum of amateur activity 
including ATV, packet radio, amateur 
satellite, RTTY and QRP. Many of 
these groups issue regular newsletters 
to members. 
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DEGREES EAST LONGITUDE 

~ 
Sydney 
34°S 151°E 

From 

London 61· 
51°30'N Q·W 16975km 
Manchester 55' 
53'30'N 2· 15'W 16985km 
Glasgow 48· 
56' 4°15'W 16910km 

Magazines 
There are two main generalist maga­

zines. One is the WIA's Amateur Radio 
(AR). the other commercial Amateur 
Radio Action (A RA). ARA runs to 74 
A4 pages and regular content is: edito­
rial comments, readers' letters, news 
on products and regulations, contest 
and award information, ionospheric 
predictions, short wave listener infor­
mation and v.h.f. and u.h.f. band news. 
In addition to these regular subjects it 
runs a wide range of items of interest to 
amateurs. These include, among other 
things, product reviews and tests, con­
struction projects, computer articles 
and programs, theory articles, items on 
amateurs in other countries, news on 
DXpeditions, modifications and bea­
con, repeater and net frequency lists. 

ARA is published every four weeks. 
A year's subscription-thirteen issues 
-is $A32.50 for surface mail and 
$A68.90 airmail for the wealthy and 
impatient. 

The WIA's AR appears smaller at 
about 60 A4 pages, but microscopic 
print makes up a similar volume of 
material. Articles are similar to ARA 
but more emphasis is placed on WIA 
activities and news, on historical mate­
rial and articles on older members and 
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on reprinting news snippets from the 
world's amateur and electronic press. 
It is only available to WIA members 
and as part of membership fees. 

Time Zones 
Standard time zones have VK I, 2, 3, 

4 and 7 at UTC + 10 hours, VK5 and 8 
at UTC + 9t hours and VK6 at UTC + 
9 hours. Daylight saving is usually 
from the last Sunday in October to the 
first Sunday in March. It applies in 
VK I, 2, 3 and 7 (UTC + 11 hours) and 
in VK5 (UTC + 10! hours). VK4, 6 
and 8 do not observe daylight saving 
time, thus in the Australian summer 
there are five time zones! 

Beam Headings 
Short path beam headings from Lon­

don are shown on the map, Fig. I, and 
the accompanying table includes Man­
chester and Glasgow as well. Bearings 
are not true (not magnetic) and are to 
the nearest degree. Latitudes and longi­
tudes are approximate. 

Hopefully you will now know a little 
more about the VK way of amateur 
radio when you next hear or work 
them. PW 
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The books listed have been selected as being of special interest to our readers. 
They are supplied from our editorial address direct to your door. 

DATA & REFERENCE 
DIGITALIC EQUIVALENTS 
AND PIN CONNECTIONS 
A. Michaels 
Shows equivalents and pin connections of a popular 
selection of European , American and Japanese digital 
i.c .s. Also includes details of packaging, families , func­
tions, manufacturer and country of origin . 
256 pages Order code BP140 OI S 

LINEAR IC EQUIVALENTS 
AND PIN CONNECTIONS 
A. Michaels 
Shows equivalents and pin connections of a popular 
selection of European , America n and Japanese linear 
i.c .s. Also includes details of functions, manufacturer 
and country of o rigin . 
320 pages Order code BP141 OI S 

INTERNATIONAL TRANSISTOR 
EQUIVALENTS GUIDE 
A . Mich.els 
Helps the reader to find pOSSible substitutes for a popular 
selection of European , American and Japanese transis ­
tors . Also shows material type, polarity, manufacturer 
and use . 
320 pages Order code BP85 £2.95 

INTERNATIONAL DIODE 
EQUIVALENTS GUIDE 
A . Michaels 
Designed to help the user in finding possible substitutes 
for a large selection of the many different types of 
semiconductor diodes that are available. Besides simple 
rectifier diodes, also included are lener diodes, Le .d .s, 
diacs, triacs, thyristors, o .c .i .s, photo and display diodes 
144 pages Order code BP108 £2.25 

NEWNES RADIO AND elECTRONICS 
ENGINEER' S POCKET BOOK 
Keith Brindley 
This 16th edition gives a wealth of useful data covering 
maths, abbreviations, codes, symbols, frequency bands 
and allocations, UK broadcasting stations , transistors , 
diodes and i.c. s, time, components , and much more . 

(Hardback) 
170 pages Order Code HN01 £5.50 

PRO.lECT 
CONSTRUCTION 
HOW TO DESIGN AND MAKE 
YOUR OWN P.C.B.s 
R. A. Penfold 
Chapter 1 deals with the simple methods of copying 
printed circuit board designs from magazines and books 
and covers all aspects of simple p .e b . construction as 
comprehensively as possible. 

Chapter 2 covers photographic methods of producing 
p .c .b .s and Chapter 3 deals with most aspects of 
designing your own printed ci rcuit board layouts . 
80 pages Order code BP121 £1.95 

INTRODUCING QRP 
Collected Articles from PW 1983-1985 
An introduction to low-power transmission, including 
constructional details o f designs by Rev. George Dobbs 
G3RJV for transmitters and transceivers from Top Band 
to 14MHz. and test equipment by Tony Smith G4FAI. 
64 pages Order Code QRP £1 .50 

PRACTICAL POWER SUPPLIES 
Collected Articlu from PW 1978- 1985 
Characteristic features of batteries , transformers, recti ­
fiers , fuses and heatsinks , plus practical designs for a 
wide variety of mains-driven power supplies, from a 
small battery eliminator to the PW "'Marchwood'", a fully 
stabilised and protected unit giving a nominal 12V d.c. 
output at up to 30 amps continuous . 
48 pages Order Code PPS £1 .25 

RADIO 
COMMUNICATION 
(Elements of Electronics- Book 51 
F.A. Wilson 
Looking at electronics fundamentals over the whole of 
the communication scene, this book aims to teach the 
important elements of each branch o f the subject in an 
interesting and practical style . line, microwave, subma­
rine, satellite, digital multiplex, radio and telegraphy 
systems are covered , without getting involved in the 
more complicated theory or mathematics. 

This is not an expert's book , neither is it for those 
looking for the easy way- it aims to leave the reader 
knowledgeable and with a good technical understanding 

2~~~a~~~ensive sUb6er~;'r code BP89 £2.95 

AN INTRODUCTION TO RADIO DXING 
R. A . Penfold 
Anyone can switch on a short -wave receiver and play 
with the controls until they pick up something , but to find 
a particular stat ion , country or type of broadcast and to 
receive it as clearly as possible requires a little more skill 
and knowledge . The object of this book is to help the 
reader do just that , which in essence is the fascinating 
hobby of radio DXing. . 
11 2 pages Order code BP91 £1.95 
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INTERNATIONAL RADIO STATIONS 
GUIDE 
Completely revised and updated in 1985, this book is an 
invaluable aid in helping all those who have a radio 
receiver to obtain the maximum entenainment value and 
enjoyment from their sets . 

Clearly shown are the sta tion site , country, frequency 
and/or wavelength, and the effective radiated power of 
the transmitter . The book covers Europe , the Near East 
and N. Africa. the USA , Canada , Latin America and the 
Caribbean , plus short -wave stations worldwide . There is 
also a list of Engl ish language broadcasts . 
128 pages Order code BP155 £2.95 

QUESTIONS & ANSWERS 
AMATEUR RADIO 
F. C. Judd G2BCX 
Revised in 1986, this little book te lls how amateur radio 
developed and what it has to offer. It then describes the 
form of the Radio Amateurs' Examination and Licence, 
the technology, equipment, antennas, operating proce­
dure and codes used by amateurs , rounding off with a 
chapter on radio wave propagation and an appendix of 
useful in formation . 
122 pages Order Code HN02 £2 .95 

QUESTIONS & ANSWERS 
RADIO 
Eugene Trundle 
This book describes for the beginner, in simple question 
and answer format , the basics of electrical theory , rad io 
and semiconductors, then looks at radio receivers, CB 
and ama teur radio, and test equipment . 
110 pages Order Code HN03 £2.95 

FOUNDATIONS OF WIRELESS 
AND ELECTRONICS (10th Editionl 
M . G. Scr099ie and S. W . Amos 
For the serious student, this latest edition of a famous 
volume covers d .c . and a.c. cirCUits , inductance, capaci­
tance, tuned circui ts and selectivity, va lves. semiconduc­
tors , transmission hnes, antennas, radiation, osci llation, 
modulation , detect ion, amplification, superhet receivers , 
cathode ray tubes, waveform generators and switches, 
computers and power supplies . Useful appendices on 
algebra , graphs, technical terms, symbols, abbreviations 
and decibels complete the book. 
551 pages Order Code HN04 £8.95 

PASSPORT TO AMATEUR RADIO 
Reprinted from PW 1981-1982 
Many thousands of successful RAE candidates have 
used this series , written by John Thornton-Lawrence 
GW3JGA, as an aid to their studies . Reprinted here along 
With a collection of other useful articles for students of 
amateur radio . 
96 pages Order Code PPAR £1 .50 

INTRODUCING MORSE 
Collected Articles from PW 1982-1985 
This collec tion of articles looks at ways o f learning the 
Morse Code, followed by cons truct ional details of a 
variety of keys including Iambic , Triambic, and an 
Electronic Bug with a 528-bit memory . 
48 pages Order Code MORSE £1 .25 

INTRODUCING RTTY 
Collected Articles from PW 1980-1983 
A senes of articles by Jeff Maynard G4EJA explains what 
RTTY IS, and describes various methods of generating 
and decoding it. Then follows constructional details of 
how to use a Sinclair 16K ZX81 as a simple and 
inexpensive way of getting going on RTTY. Definitely not 
a state-of-the-art system, but enough to let you find out 
whether the mode appeals to you , without first spending 
a fortune . 
33 pages Order Code RTTY £1 .00 

ANTENNAS (AERIALS) 
AERIAL PROJECTS 
R. A. Penfold 
The performance o f Clny receiver will ultimately depend 
on the aenal to which it is connected. This book 
considers practical designs including active, loop and 
ferrite aerials which give good performance and are 
relatively simple and inexpensive to build . The complex 
theory and mathematics of the subject have been 
avoided . 

Also included are constructional details of accessories 
including a preselector, attenuator, filters and a tuning 
unit . 
96 pages Order code BP105 £1 .95 

SIMPLE AMATEUR BAND AERIALS 
E. M . Noli 
ThiS concise book describes how to build 25 simple and 
Inexpensive aerials , ranging from a simple dipole through 
beam and triangle designs to a mini-rhombic made from 
four TV masts and about 120 metres of wire . 

Tables of dimension s are given to design aerials for 
specific spot frequencies. including tne WARC bands . 
80 pages Order code BP125 £1 .95 

25 SIMPLE SHORT WAVE 
BROADCAST BAND AERIALS 
E. M . Noli 
Fortunatp. ly good aerials can be erected at low cost, and 
for a small fraction of the cos t of your receiving 

equipment. This book describes 25 different aerials, 
ranging from a simple d ipole through helical designs to a 
mult i-band umbrella . 
80 pages Order code BP132 £1 .95 

25 SIMPLE INDOOR 
AND WINDOW AERIALS 
E. M. Noli 
Written for people who live in flats or have no gardens, or 
who have o ther space- limiting restrictions which prevent 
them from constructing a conventional aerial system. 
The 25 aerials included in this book give surprisingly 

~~op~~~~UItS consi~e:~nir ~!~~~~e~3~mensions£1. 7S 

25 SIMPLE TROPICAL ' 
AND MW BAND AERIALS 
E. M . Noli 
Shows you how to build 25 simple and inexpensive 
aerials for operation on the medium wave broadcast 
band and on the 60. 75. 90 and 120 metre Tropical 
bands . Design s for the 49 metre band are included as 
well. 
64 pages Order code BP145 £1 .75 

OUT OF THIN AIR 
Collected Antenna Articles from PW 1977-1980 
Including such favourites as the lL Special and '2BCX 
16-element beams for 2m, and the famous " Slim Jim" , 
designed by Fred Judd G2BCX . Also features systems 
for Top Band , medium wave/ long wave loop designs 
and a v .h .f . direction finding loop. Plus items on propaga­
tion , accessories and antenna design . 
80 pages Order Code OOTA £ 1.25 

WIRES & WAVES 
Collected Antenna Articles from PW 1980-1984 
Antenna and propagat ion theory, including NBS Vagi 
design data , and construct ional details on a variety of 
antennas from medium waves to microwaves, plus 
accessories such as a.t.u .s., S .W . r. and power meters , 
and a noise bridge . Advice on tracing and curing 
interference both to and from TV receivers . 
160 pages Order Code W & W £3.00 

AUDIO FREOUENCIES 
AUDIO 
(Elements of Electronics- Book 61 
F. A. Wilson 
This book studies sound and hearing . and examines the 
operat ion of microphones , loudspeakers , amplifiers, 
oscilla tors, and both disc and magnetic recording . In­
tended to give the reader a good understanding of the 
subject without getting involved in the more complica ted 
theory and mathematics . 
320 pages Order code BP111 £3.50 

THEORY & 
CALCULATIONS 
PRACTICAL ELECTRONICS 
CALCULATIONS 
AND FORMULAE 
F. A . Wilson 
A book for the workbench , cove ring units and constants , 
d .c . and a.c . theory, passive components, networks , 
theorems and measurements . Its aim is to bridge the gap 
between complicated theory and the " cut-and-try" 
methods which may bring success in design but leave the 
experimenter unfulfilled . 

Tedious higher mathematics have been avoided where 
possible . Instead there is a strong practical bias with 
many tables included to save calculation whilst giving 

~~~~;~~!imaCy Wit~~~~~~~~neP~~c;3s . £2.95 

THE SIMPLE ELECTRONIC CIRCUIT 
AND COMPONENTS 
(Elements of Electronics- Book 11 
F. A. Wilson 
The first book to appear in this excellent series ' which 
aims to fill the divide between the simpler basic textbook 
and the more advanced treatise st~eped in higher 
mathematics . 

This volume contains all the fundamental theory neces­
sary to lead ~o a full understanding of the simple 
electronic cirCUit and its main components. 
224 pages Order code BP62 £2.95 

COMPUTING 
MICROPROCESSING SYSTEMS 
AND CIRCUITS 
(Elements of Electronics- Book 41 
F. A . Wilson 
A truly comprehensive guide to the elements of micro ­
processing systems which really starts at the beginning . 
Teaches the reader the essential fundamentals that are 
so .important for a sound understanding of a subject 
which is becoming ever more involved in radio systems 
and equipment . 
256 pages Order code BP77 £2.95 

AN INTRODUCTION TO 
COMPUTER PERIPHERALS 
J. W. Penfold 
Covers such items as monitors , printers , disk drives, 
cassette recorders , modems, etc ., explaining what they 
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are, how to use them and the various types and 
standards. Helps you to make sure that the peripherals 
you buy will work with your computer and w ith each 
other . 
80 pages Order code BP1 70 £2.50 

AN INTRODUCTION TO 
COMPUTER COMMUNICATIONS 
R. A. Penfold 
Provides details of the various types of modem and their 
suitability for speci fi c applications, plus details of con­
necting various computers to modems, and modems to 
the telephone system . Also information on common 
networking system s and RTTY. 
96 pages Order code BP1 77 £2.95 

FAULT-FINDING 
TRANSISTOR RADIO 
FAULT -FINDING CHART 
C. E. Miller 
Used properly. should enable most common faults to be 
traced reasonably quickly . Select ing the appropriate fault 
description at the head of the chart . the reader is led 
through a sequence of suggested checks until the fault is 
cleared . 
635 x 455mm approx. Order code BP70 £0.95 

HOW TO ORDER 
OIS = Out of Stock 

An Introduction 
t o Computer 
Communications 

ARE THE VOLTAGES CORRECT? 
Reprinted from PW 1982-1983 
Used by many individuals and training schools in the UK 
and overseas. this series teaches how to use a multi­
meter to check through and fault-find on electronic and 
radio equipment. from simple resistive dividers through 
circuits using diodes, transistors , integrated ci rcuits and 
valves . 
44 pages Order Code ATVC £1 .50 

QUESTIONS & ANSWERS 
RADIO REPAIR 
Lea Lawry-Johns 
Repairing radio sets can be both a frustrating and 
rewarding occupation. The aspiring newcomer is first led 
gently through each stage of a selection of typical 
transistorised receiver circuits. followed by a more 
detailed look at car radios . noisy operation. valved radios 
and unit audio equipment . General notes on fault-finding 
and lists of tools and spare parts are also included . 
106 pages Order Code HN05 £2.95 

OSCILLOSCOPES 
HOW TO USE THEM, HOW THEY WORK 
lan Hickman 
Revised and updated in 1986. this book describes 
oscilloscopes ranging from basic to advanced models 
and the accessories to go with them . It then looks at how 
to use oscilloscopes. and some designed for special 
applications. Finally . how osci lloscopes ,work , dealing 
separately wi th the C.r . t. and the surrounding circuitry . 
124 pages Order Code HN06 £5.50 

SERVICING RADIO, 
HI-FI AND TV EQUIPMENT 
Gordon J King 
Intended for the more advanced student of radio repair. 
this book looks first at the characteristics of semiconduc­
tor devices from diodes to digital and analogue i.c.s . 
Then follow methods for d.c . and signal tests . Fault­
finding techniques for audio. video, r.f . and oscillator 
stages and their application to transistor radios and hi-fi 
amplifiers, and servicing practice make up the remainder 
of this very practical book . 
205 pages Order Code HN07 £7.95 

PRACTICAL HANDBOOK OF 
VALVE RADIO REPAIR 
Chaa E Miller 
Despite the dominance of the " tranny" ponable . many 
enthusiasts like to repair, restore and listen to the old 
valved broadcast receivers. This excellent book f irst 
descnbes the basic prinCiples and development of valved 
radios . and then deals w ith practical repair work stage by 
stage on set s originating from the 1930s to the 60s . 
Appendices list int ermediate frequencies used in Cl 

comprehensive list of receivers. and valve characteristic 
data and base connections . (Hardback) 
230 pages Order Code HN08 £15 .95 

Add 75p per order postage (overseas readers add £ 1.50 for surface mail postage) 
and send a postal order, cheque or international money order payable to PW 
Publishing Ltd (quoting order code and quantities) to Practical Wireless, Enefco 
House, The QuaYr Poole, Dorset BH15 1 PP. Payment by Access, Mastercard, 
Eurocard or Visa also accepted on telephone orders to Poole (0202) 678558. Books 
c:s= normally despatched by return of post but please allow 28 days for delivery.~ 

~ !:! 
0202678558 0202678558 

'7'eB SE'1i:"Z'1eE 
Printed circuit boards for recent PW constructional projects are 
now available from the PW PCS SERVICE . The boards are 
fabricated in 1·5mm glass-fibre , and are fully drilled and roller 
tinned . All prices include VAT and postage and packing for UK 
orders. Add £2 .00 per order for despatch to overseas addresses. 

PW Colne (4/85) 

PW Col ne (5/85) 
PW Colne (6/85) 

A004 
A005 
WR198 
WR197 

£4.14 
£4.08 
£5.01 
£4.97 

Orders and remittances should be sent to : PCB Service, 
Practical Wireless, Enefco House, The Quay, Poole, 
Dorset BH 15 1 PP. Cheques should be crossed and made 
payable to Practical Wireless. 

Battery Charge Control (6/85) WA0302 £3.94 

When ordering , please state the Project Title and Issue Month 
as well as the Order Code . Please print your name and address 
clearly in block capitals, and do not send any other correspon­
dence with your order. You may phone your order using Access 
or Visa . A telephone answering machine will accept your order 
outside office hours. 

Please allow 28 days for delivery. Always check the 
latest issue of PW for the current details of price and 
availability. Please enquire for earlier p.c.b.s. 

PROJECT TITLE (Issue) ORDER CODE PRICE 

PW Marchwood (l/83) WR161 £3.32 

Bug Key with Memory (10/84) WR189/WR192 £10.35 
PW Teme-TX (11 / 84) WR196 £4.83 
PW Teme-VFO/Ooubler 

(12/ 84) WAOOl £3.76 

PW Teme-RX (1/85) WA002 £5.46 
PW Triambic Keyer (2/85) WA0280· £4.26 
FRG-7 BFO Mod (2/85) WA0249 £4.00 
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Crystal Tester (1/85) WR2o'O £3.43 
Add-on BFO (8/ 85) WR201 £3.42 
UHF Prescaler (9/85) WR202 £4.76 
PW Meon 50MHz 

Transverter (10/85) WR199 £8.28 
Capacitance Meter (10/85) WR203 £3.74 
WO MW Loop (11/85) WR204 £3.45 
RTTY / Morse Modem (1/86) WR205 £6.73 

WR206 £3.78 
Crystal Calibrator (1/86) WR207 £2.90 
Simple Audio Oscillator (3/86) WR209 £5.50 
RF Speech Processor (3/86) WR208 £5.21 
PW Meon Filter (4/86) WR211 £4.04 
PW Arun Parametric Filter (5/86) WR210 £9.87 
FRG-7 CIO Mod (6/86) WR213 £3.61 
Simple 50MHz Converter (9/86) WR215 £4.86 
NiCad Charger (10/86) WR217 £3.30 
Active Antenna (11/86) WR216 £3.24 
PW Taw VLF Converter (11186) WR222 £3.82 
High Impedance MOSFET 

Voltmeter (12/86) WR223 £3.82 
Modifying the SRX-300 (12/ 86) WR214 £3.99 
Basic Wobbulator (1/8l) WR224 £4.52 
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Feature 

Trials of aNew 
Licensee 
After readi.ng recent letters in PW, Steve Bryan G 1 SGB put pen to paper with his 
own expenences 
As a new licensee and a new member of 
the RSGB let me state some true facts, 
not hearsay or drum news, but my own 
personal experiences. 

I became licensed on 27 January 
1986 and set-up with the usual Slim 
Jim antenna for local chats with 
friends that were already licensed. I 
managed to eventually purchase a 
beam and started working s.s.b. but not 
for very long as unfortunately I caused 
TVI to the local community antenna 
system serving approximately 250 
viewers. Well. I was astounded as my 
Trio 9130 . put out 26 watts and my 
antenna, a 9-element Tonna, was not 
pojnting at the TV antenna. Needless 
to say I had to cease my s.s.b. activity. 
Well, everybody was very sympathetic 
and full of suggestions some of which 
are not printable. 

First I changed the antenna to a 
more up-to-date quad by Halbar, still 
nojoy. So I then returned my set to the 
dealers and asked them to give it a full 
service, £29 .00 lighter I tried again , 
still to no avail. 

Threats 
I then took the advice of some of the 

"old 'uns" who told me to carry on 
transmitting until the OTl came to see 
me, I did just that for a limited period 
until my wife became so fed up with 
the threatening 'phone calls to herself 
and our son that I came very close to 
packing it all away and forgetting 
about it. 

The last suggestion I applied was 
joining the RSGB as they 
have the interest of the 
amateur at heart , they won't 
stand by and let an amateur 
get knocked about by the 
OTI , they offer sound advice 
on how to cure TVI without it 
costing a penny. I joined. 

Help Please 
I asked for help in curing 

my TVI , I begged for some 
information by letter. Eleven 
days later I had still not 
received any reply, but my 
friend who had suggested I 
join informed me that until 
my membership had been 
processed they would not re­
ply to me. I waited , still not 
fully operational on s.s.b. , 
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then it arrived-a letter from the 
RSGB. Would this hold the answer to 
my problems? Not likely, just a com­
puter printed certificate that stated I 
had been elected as a member. 

Without further worry about the 
expense or delay, I 'phoned the hal­
lowed halls of HQ and a voice an­
swered me "This is RSGB recorded 
message". I called several times and 
was eventually lucky to get through to a 
human, who listened intently until I'd 
told her the whole story of my prob­
lems then said that she'd get someone 
who deals with that, hang on . .. and 
on and on . When a voice did return it 
said the young lady has told me every­
thing you said to her and I feel that if 
you are experiencing that many prob­
lems from the community antenna 
system you should report yourself to 
the OTI. 

I did 'phone the OTl at Leeds and 
spoke to a Mr Sykes, who said until 
they hav e any complaints they 
wouldn't act against me. He also told 
me to carry on and await the outcome. 
Next I contacted some radio and audio 
dealers for advice. One lengthy conver­
sation advised me to tell the local 
council to fit the antenna with a chan­
nelised filter. 

And So It went On! 
A 'phone call to the council had the 

solution straight away-take down 
your antenna as no antennas are per­
mitted . But I have planning permission 
and I am licensed . I pleaded. They 

agreed to send out a contractor who 
services the antenna. 

He came along and fitted a mast­
head pre-amplifier into the distribu­
tion amplifier and THEN fitted a CB-
100 filter and off he went. As you can 
no doubt imagine I was then stuck for 
using simplex as well as s.s.b. 

I eventually called the BBC and 
YTV to complain of the poor reception 
on TV, as when I transmitted on any 
mode at more than 2 watts, I cleared 
any picture from the TVs in the area. I 
was advised to contact the IBA which I 
did. Of all the information I received, 
the IBA was the most useful. He told 
me to supply him with the name of the 
contractor which I did . The following 
day the antenna specialist (??) turned 
up at my door saying he had thought 
over the problem and decided to alter 
the existing system and would I give 
him a hand. I agreed. 

He climbed up to the antenna and 
measured 13in into the coaxial cable 
from the antenna and inserted an 
Antiference filter. He then turned the 
antenna to a more northerly direction 
and that was that. 

Problem Solved 
Whilst all this had been going on 

had repeatedly asked for information 
from the RSGB and they eventually 
sent me a copy of How to Improve 
Tc/cl'isioll and Radio Reception. I 
didn ' t have the heart to write back to 
say that the OTI had sent me 50 copies 
for distribution in my village or that I 

had already made up 150 of 
the filters on page 20. 

One comment I heard on­
air during this time was "you 
are a new licensee, who has 
only been in the RSGB 2 
minutes and the ink isn't dry 
on your application". I agree, 
but surely it is likely to be new 
licensees who experience 
these sort of problems and 
most certainly it is the new 
licensee who needs assistance 
and encouragement on his 
first days of operation to en­
sure that he is operating a 
clean station . Too many 
people are eager to condemn 
and sadly too few are willing 
to help and encourage the 
newcomer. PW 
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TO pw.eade.s-a special p.e-publicaelon o •• e. on 
ehe laeese book •• om ehe pen o. P.c . .ludd a •• cx. 

Successful long-distance radio communication on . 
the amateur radio h.f. bands, as well as the art of 

short-wave listening, does not always depend on 
having the best equipment. The ionosphere plays the 
most import role; without it there would be no long­
distance communication. 

Unfortunately, the ionosphere is not constant. It 
varies according to the time of day, the time of 

year and the sunspot cycle. Radio amateurs can have 
"good" days or "bad" days without necessarily 
understanding why. Fred Judd explains why, and 
includes usable data for both amateurs and short­
wave listeners. Most of the contents of the book are 
based on his own daily observations, supplemented 
by authoritative sources such as the Rutherford 
Appleton Laboratory (World Data Centre) in 
Oxfordshire, The Royal Belgian Observatory, and the 
USA Department 01 Commerce, Atmospheric 
Administration, Boulder, Colorado. 

ASpeCial chapter deals entirely with ionospheric 
radar systems, one of which is well-known to 

radio amateurs and short-wave listeners the world 
over as the "Woodpecker". Other chapters deal with 
the discovery of the ionospheric regions, their 
characteristics, the eleven-year solar cycles and 
sunspot activity, ionospheric anomalies, the 
transmitting antenna and propagation, and radiation 
of radio waves, ending up with a chapter of 
propagation data. 

'T'he Radio Amateur's Guide to Radio Wave 
~ Propagation (HF Bands) is in paperback, 

comprising 144 pages 136 x 216mm, and will be 
published by Heinemann Newnes. The special pre­
publication offer price to PW readers is £7.95 plus 50p 
post and packing-a total of £8.45. (Books are zero­
rated for VAT). 

HOWl TO ORDER 
Complete the coupon in ink, stating how many copies 
of the book you want and giving your name and address 
clearly in block capitals . Send it with your cheque for the 
total amount to: Practical Wireless Book Offer (1), 
Enefco House, The Quay, Poole, Dorset BH 15 1 PP. If 
you wish to pay by credit card (Access/Master­
card/Eurocard or Visa only), please fill in your card 
number and sign the coupon where indicated. 

Available only to readers of PW in England, Scotland, 
Wales, N. Ireland, the Channel Islands and the Isle of 
Man. Orders are normally despatched within 7 days, 
but please allow time for carriage . The closing date for 
this offer is 26 February 1987. 

Save £1.00 off the 
published price of £8.95 

r-----------------, 
To: PRACTICAL WIRELESS I 

Book Offer (1), Enefco House, The Quay, 
Poole, Dorset BH 15 1 pp I 

Please send me ........... .. .... copies of Radio Wave Propagation I 
at £8.45 . 

TOTAL INe POSTAGE £=--__ _ w 
z 

I enclose P.O./Cheque No . ... .. .... ..... . ...... Value £ .. ..... ... .. .. ... .... :::J 
o 

My Credit Card number is 

I I I I I I I I I I I I I I I I I 
Please charge my credit 
card account with £ .................... .. 
Signature .. . .... ... ...... . .. ............. ....... .... . . 

~~ D 
Name ..... .................................................. ...... .. ........ .... .. . ..... . 

Address ....... ........ ....... ... .. .... ...... ... ......................... .............. . 

Tel. No. (Home or Work) ... .... ........... .. ....................... .. .. 

.. _------------

w 
I­
l­
Q 
o 

If you do not wish to cut your copy of PWyou must send the corner flash with full details and remitta 
PW Publishing Ltd., Poo1e. Dorset (Reg. No. 1980539, 
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Geoff Arnold G 3GSR runs the rule over the 
TS-44OS from Trio, a versatile lOOW hI transceiver­__ l1li." small enough to operate mobile, yet incorporating all the features most 

amateurs would look for. 

The TS-440S is a triple-conversion 
transceiver (double-conversion only 
on fm . transmit) combining a trans­
mitter for the amateur bands between 
1·8 and 29· 7MHz with a general-cover­
age receiver tuning from 100kHz to 
30MHz in 10Hz steps. A wide receiver 
dynamic range, specified at I 02dB in a 
500Hz i.f. bandwidth, is achieved by 
the use of 2SK 125 junction fe.t.s in 
the 1st and 2nd mixers, and a 3SK73 
dual-gate m.o.s.f.e.t. in the 3rd mixer. 

All-mode operation, covering u.s.b., 
I.s.b. , c.w. , a.m. , f.m. and a.fs.k., is 
provided as standard. An internal au­
dio oscillator tells you which mode has 
been selected by announcing, in Morse 
code, its initial letter ("U" for u.s.b., 
for example). Transmission at a 100 
per cent duty-cycle for periods of up to 
an hour is possible in any mode, 
including fm. and a.f.s.k. Full break-in 
operation is possible in the c.w. mode, 
and the rapid transmitlreceive switch­
ing makes the TS-440S suitable for 
data communications in the s.s.b. 
mode. such as AMTOR. Both r.i.t. 
(receiver incremental tuning) and x.i.t. 
(transmitter incremental tuning) are 
provided. 

dB 
TX audio response 

Selection of receiver i.f bandwidth 
can be either automatic, in which case 
a filter suitable for the mode in use will 
be brought into circuit by the micro­
processor, or alternatively manual, 
when the operator can choose from the 
various filters fitted. As standard, the 
TS-440S comes with two filters instal­
led-one designated as "w" with a 
6dB bandwidth of 6·0kHz, and the 
other as "M/' with a 2·2kHz band­
width. In the "auto" setting, 6·0kHz is 
selected for a.m. , and 2·2kHz for all 
other modes except fm., which always 
uses a 15kHz bandwidth. Positions are 
also provided on the LF. Unit p.c.b. 
and selectivity switch for two addi­
tional filters from a range available as 
options. 

Besides the features already men­
tioned, on the receive side there are 
separate r.f. and a.f gain controls plus 
an r.f attenuator, fast and slow a.g.c. 
time-constants, an i.f. shift control, an 
audio notch filter, a noise blanker and 
an all-mode squelch circuit. On the 
transmit side, a speech processor is 
provided, and there is metering of 
output power, a.l.c. operation, and 
output s. W.r. 
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A versatile frequency control system 
with two digital v.fo.s can be tuned 
either from the keypad or by means of 
the main tuning knob. Band changing 
can be either in I MHz steps or directly 
from one amateur band to the next, as 
desired . In wide-band modes, the tun­
ing rate is automatically increased, and 
a fast-scan function is also provided. 
The dual v.f.o.s enable cross-band, 
cross-mode operation. 

The lOO-channel memory (including 
10 odd-split channels) stores frequen­
cy, band and mode. Scanning of the 
memory channels or of either of two 
programmable scan ranges is possible. 
Also the memory channels can be 
scrolled through to check on their 
contents, whilst continuing to listen to 
a chosen frequency . The desired 
memory channel can be selected using 
either the main tuning knob or micro­
phone up/down push buttons. The 
memory is backed up by an internal 
lithium battery with a designed operat­
ing life of five years. Tuned frequency , 
memory channel and other operational 
data is indicated on a 2-colour fluores­
cent display. 

On the top cover of the TS-440S is a 
switch controlling the VOX circuit and 
c.w. break-in. On the rear panel are 
connectors for power (13·8V d.c.), an­
tenna, earth , Morse key, external loud­
speaker, a.fs.k. input and output, re­
mote control and several accessory 
functions. There are also preset con­
trols for VOX gain and delay and for 
anti-VOX. 

Options available at extra cost (apart 
from the i.f filters already mentioned), 
include an internal automatic antenna 
tuner operating from 3·5 to 29·7MHz, 
a voice synthesiser unit which an­
nounces the tuned frequency in re­
sponse to the touch of a push button, an 
interface kit which allows control of 
the TS-440S from a personal computer 
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via an RS-232C port, and a tone unit 
which can be used in conjunction with 
the odd-split memory channels for 
29MHz repeater operation. 

A separate heavy-duty, fan-cooled , 
power supply Type PS-50 is available, 
having a regulated output of 20A at 
13·8Y d.c., and capable of running the 
TS-440S at continuous full-power key­
down for up to an hour. The PS-50 
measures approximately 173 x 107 x 
329mm overall, and weighs some 
7·2kg. 

On Test 
On-air tests of the TS-440S pro­

duced a very favourable impression. 
The receiver in particular is a joy to 
use, with clever use of spare micro­
processor power to give automatic 
bandwidth selection according to 
mode. The review rig was fitted with 
the optional 500Hz c.w. filter, which is 
rather too narrow for casual browsing 
through the lower end of each h.f. 
band, looking for interesting signals. In 
such circumstances, the manual over­
ride feature is very useful to open the 

door a little wider until the choice DX 
is located! 

Receiver selectivity was adequate in 
all modes, though not up to the stan­
dard of its bigger (and far more expen­
sive) brother, the TS-940S, which we 
reviewed in November 1985. The au­
dio notch filter is very good at getting 
rid of heterodynes and interfering c.w. 
signals, being sharp enough to be effec­
tive, yet not so sharp that the notch is 
hard to locate. The flexible memory 
system has far more channels than 
ordinary mortals are likely to need , 
and is very easy to learn to drive. 

The main keypad doubles as a mode 
selector (with indicator lights built in) 
and a direct frequency input. It suffers 
from the same shortcoming as several 
of these dual-purpose keypads-it is 
very difficult to see figures that are 
engraved in black on the shiny back­
ground of a brushed aluminium 
button. 

Reports on the transmitted signal 
were complimentary, and the speech 
processor was generally considered to 
give a worthwhile improvement in 
"punch" during s.s.b. contacts . The 

* MAKER'S SPECIFICATIONS 
TRANSMITTER 

c.w. break-in facility is very effective. 
Living away from main roads and their 
ignition QRN problems, it was not 
possible to judge the effectiveness of 
the noise blanker circuit. 

The other option fitted to the review 
transceiver was the voice synthesiser 
unit which can announce the tuned 
frequency selected. Though no doubt 
very useful to a visually handicapped 
operator, the pseudo-oriental female 
voice produced irritated me intensely, 
and it is not a feature that I would ever 
use. 

In the test lab, the receiver gave a 
good account of itself, with very little 
of the tuning "glitch" problem which 
besets some synthesised h.f. receivers 
as you tune up and down the dial on 
c.w. , due to the settling time of the 
v.c.o.s. 

On the transmitter side, the signal 
purity is good, with most harmonic 
and non-harmonic output below 
- 50dBc (dB below carrier), in other 
words less than I m W. Harmonic out­
put is predominantly 2nd, 3rd and 5th. 
The 4th harmonic is always well sup­
pressed, while higher harmonics rarely 

GENERAL 
Frequency coverage: 1·8-2·0MHz (160m) 

3·5-4·OMHz (80m) 
7·0-7·3MHz (40m) 
10·1-1 0'15MHz (30m) 
14·0-14·35MHz (20m) 
18·068-18·168MHz (17m) 
21·0-21·45MHz (15m) 
24·89-24·99MHz (12m) 
28·0-29·7MHz (10m) 

Power requirements: 12-16V d.c. (13·8V 
nominal) negative 
ground, 1·9A receive 
(no signal), 20A 
transmit 

Power input: 

Antenna impedance: 

Carrier suppression: 
Unwanted sideband: 
3rd Order i.m.d.: 

Spurious radiation 
(c.w.): 

Max. deviation (f.m.): 

Frequency response 
(-6dB): 

c.w. , s.s.b., f .s.k., f .m . 
200W p.e.p . 
a.m. 110W p.e.p. 

500 (20-1500 with 
AT unit) 

More than 40dB 
Better than -50dB 
Better than -26dB 
below one of two 
tones 

Less than -40dB 

±5kHz 

400-2600Hz 

Microphone impedance: 5000-50kO 

Sensitivity (min): 
Mode 

c.w., s.s.b., f .s.k. 
a.m. 
f .m. (12dB SINAD) 

Operating temperature: -10 to +50·C 
Dimensions: W279 x Hl08 x 

D335mm overall 
Weight: 6·3kg without AT unit, 

7·3kg with AT unit 
RECEIVER 

Frequency coverage: 100kHz-30MHz 
RIT /XIT range: More than ± 1 kHz 
Intermediate 45·05MHz; 8·83MHz; 
frequencies: 455kHz 
Antenna impedance: 500 unbalanced 
Image &. i.f. rejection: Better than 50dB 

(below 1 ·6MHz) 
Better than 70dB 

Selectivity: 
c.w., s.s.b ., f .s.k. 
a.m. 
f .m. 
I.F. SHIFT range: 
Notch filter: 

Audio output: 

Audio load impedance: 

Input for 1 OdB SIN: 

(above 1·6MHz) 

2·2/4·4kHz (-6/60dB) 
6118kHz (-6/50dB) 
12/25kHz(-6/50dB) 
More than ± 0·9kHz 
More than 20dB (at 
1·5kHz) 
1·5W into 80 with 
10% t .h.d. 
4-160 

< 150kHz 150/500kHz 0·51 1·6MHz > 1·6MHz 

0·251JV 
2·51JV 
0·71JV 

Squelch sensitivity (min): 
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c .w ., s.s.b., f.s .k., a.m. 
f.m . 
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rise above -70dBc, and are normally 
below -SOdBc. Two-tone tests show 
adequate headroom in the p.a. stage. 
For a 12V rig, a typical figure for 3rd 
order i.m.d. is -30dBc. The higher 
order products fall off surprisingly 
quickly, which should mean a good 
clean signal with little "splatter" . Fre­
quency response on s.s.b. is well con­
trolled, though possibly slightly "top­
py", with a gentle roll-off below 
500Hz. The a.m. response does extend 
rather too much at the h.f. end. Power 
output readings are a good indication 
of output , but rather low at low powers. 
The rig produces 100W even if the 
meter does not quite get there! 

The Trio TS-440S in its basic form is 
priced at £99S·00 including VAT. Our 
thanks · go to Lowe Electronics Ltd., 
Chesterfield Road, Matlock, Derby­
shire DE4 SLE, telephone 0629 2817, 
for the loan of the review sample. 

PW 

* OUR LAB TESTS 
TRANSMITTER 

Outputs in c.w./f.m. modes 

Freq . Max. Spurious outputs at 100W (dBc) 
(MHz) Output 

Harmonics Other (W) 
2nd 3rd 5th 

1·9 100 -54 -61 -72 -68 @ ± 1·2MHz 
3·6 104 -53 -64 -67 -56 @ ± 1·8MHz 
7·0 104 -58 -53 -72 -65 @±4·0MHz 

10·1 102 -54 -49 - -55 @ ± 5·5MHz 
14·2 106 -66 -71 - -50 @± 2·5MHz 
18·1 105 -47 -62 - -54@±9 and 

9·5MHz 
21·2 106 -63 -64 -79 -59@±2·8MHz 
24·9 103 -62 -70 - -47 @ ± 4·8MHz 
28·0 102 -67 -71 - -56 @± 11·5MHz 
29·7 98 -69 -72 - -62 @± 15MHz 

2-Tone intermodulation products: 

(100W p.e.p . at 14·2MHz u.s.b. using 700 and 
1200Hz tones) 

Wanted signals 
3rd Order products 
5th Order products 
7th Order products 
9th Order products 

OdBc 
-32dBc/-30dBc 
-42dBc/-48dBc 
-46dBc/-50dBc 
-52dBc 

Frequency response: (to -6dB points) 

s.s.b. 440Hz - 2·5kHz 
Carrier suppression 59dB 
Unwanted sideband suppression 67dB 
(both at 1 kHz modulation) 

a.m. 200Hz - 6·0kHz 
f .m . 135Hz - 3·3kHz (with 750~s de­

emphasis) 
Max. deviation 4· 7kHz at 280Hz 
modulation 

Power meter accuracy: (at 14·2MHz) 

Indicated (W) Measured (W) 

5 
10 
50 

95 (Max . reading) 

8·5 
13 
55 

106 

RECEIVER 
Sensitivity (input e.m.f. in ~V for 10dB sin) 

Freq . c.w . s.s.b. Freq. a.m . (30% mod.) 
(MHz) (MHz) 

1·9 0·11 0·24 1·25 13·2 
3·6 0 · 11 0·22 4·95 3·5 
7·0 0·31 0·36 6·10 2·1 

10·1 0·12 0·22 7·25 2·9 
14·2 0·13 0·24 9·60 1·7 
18·1 0· 11 0·22 11 · 70 1·8 
21 ·2 0·12 0·23 13·60 1·8 
24·0 0· 17 0·32 15·30 1·8 
28·0 0·14 0·26 17·70 1·8 
29·7 0· 15 0·29 21·60 2·0 

25·60 2·5 

Freq . f.m . (3KHz dev.) 
(MHz) 

28·0 0·4 
29·7 0·5 
(for 12dB SIN AD) 

Selectivity: 

c.w . 0·48/1·35kHz (-6 / 60dB) 
s.s.b. 2·2/4·3kHz (-6 / 60dB) 
a.m . 7·6/20·6kHz (-6 / 50dB) 
t .m . 13·5/20·4kHz (-6 / 50dB) 

S-Meter calibration: (at 14·2MHz) 

Reading Input e.m .t . required 

~V dB~V 

Sl 3·9 12 
S3 10·7 21 
S5 23 28 
S7 56 35 
S9 120 42 
S9 + 20 730 57 
S9 + 40 6·1mV 76 
S9 + 60 62mV 96 

Audio output: 
1·6W into 8Q for 10% t .h.d . 

Frequency response: 
(a.m .) 160Hz - 4·4kHz (-6dB) 

Image rejection: 
Better than 80dB 

I.F. rejection: 
1 st i.f . (45·05MHz) 77dB 
2nd i.f . (8·83MHz) 86dB 

Notch filter rejection: 
25dB at 1·5kHz 

RIT range: 
± 1·3kHz 

Squelch 
threshold: (e.m .f .) 

s.s.b. 2·1 - 36~V 
a.m . 1·2 - 35~V 
t .m. 0·15 - 0·6~V 

AGC: 
1 dB gain reduction 

threshold 2~V (s .s.b.) 
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Photo 
MAIL ORDER 

IS OUR 
SPECIALITY 

Trio 
rS440S NEW Amateur band transceiver P&P 

General coverage RX 998.00 (-) 
PSSO Heavy Duly PSU lor TS440S 198.00 (5 .00) 
AT440 Auto ATU for 1$4405 135.48 (3 .00) 
TS940S 9 Band TX General Coy RX 1895.00 (-) 
AT940 Aulo ATU for TS940S 229.08 (3 .00) 
S930S 9 Band TX General Cov RX 1595.00 (- ) 
TS830S 160-10m TransceIVer 9 Bands 981 .59 (-) 
AT230 All Band ATUlPower Meter 185.98 (2 .00) 
SP230 External Speaker Unit 56.03 (1.SO) 
TS530SP 160m-1Qm Transceiver 849.82 (- ) 
TS430S 16Qm-1Om TransceIVer 867.68 (- ) 
PS430 Matching Power Supply 151.48 (3.00) 
SP430 Matching Speaker 39.50 (1.SO) 
M6430 Mobile Mounting Bracket 14.78 (1.SO) 
~M430 FM Board for 15430 45.00 (1.SO) 
Lf30A HF Low Pass Filter 1 kW 30.18 (I (0) 
YK88A 6KHz AM Iiller lor TS43OSl44OS 46.18 (LOO) 
YK88C 500Hz CW Iiller lor TS430144018301530 43.10 (LOO) 
YK88CN 270Hz CW filler lor TS430/4401830/530 51 .11 (LOO) 
YK88S 2.4KHz SSB litter for T$4405 44 .34 (LOO) 
YK88SN 1.8KHz SSB tiller lor TS430144018301530 43 .71 (L OO) 
MCSO Dual Impedance Desk Microphone 43 .10 (1.50) 
MC35S Fist Microphone SOK ohm IMP 20.33 (LOO) 
MC85 Deluxe Desk Mic with 

Audio Compensator 95.45 (2 .SO) 
MC42S Up-Oown Hand Mic 8-Pin 500 Ohm 19.70 (1.SO) 
MC40S Up-Down Hand Mic 6-Pin 500 Ohm 19.07 (1.SO) 
MC60A Desk Mic with built-in Pre-amp n.60 (2.SO) 
MC55 Mobile Microphone with control box 

(up/down elc.) 6 or 8 pin 49.27 (2.00) 
TM201A 2M 25W mobile 322.68 (-) 
TH21E 2m Mini Handhelds 199.00 (-) 
TH4 1E 70Cm Mini Handhelds 240.79 (-) 
HMCl Headset with vox for TH21Ei41E!2600136OO 30.80 (2 .00) 
sea case for TH21Ei41E 11 .09 (LOO) 
DC2 1 DC/DC convener lor TH21E141E 23.40 (I .SO) 
PB21 Nicad pack lor TH21E141 E 22 .79 (1.SO) 
PB21H High capacity nicad pack for TH21Ei41E 30.18 (I .SO) 
TS7 11E 2M Base Stations 839.96 (-) 
TS811E 70Cm Base Stations 998.00 (-) 
TR3600 70Cm Handheld 353.48 (-) 
ST2 Base Sland 72 .05 (I .SO) 
SMC30 Speaker Mike 26.47 (lOO) 
MSl Mobile Stand 41 .88 (LOO) 
R2000 Synthesised 200kHz-30MHz Receiver 565.32 (-) 
H55 Oetuxe Headphones 32.02 (LOO) 
SP40 Mobile External Speaker 19.70 (LOO) 
TL922 160110M 2kW Une" 13SO.00 (7.00) 

NEW 
RSOOO Receiver tOOkHz-30MHz plus 108-174MHz 

With oplJonal VC20 VHF converter P.O.A. 
TR751E 2M MuHimode with DCL (mobile) 580.70 (3.00) 
MUl OCl option for TR751 E 28.95 (LOO) 

Linear Amps 
MICROWAVE MODULES 
MML1 4413O-LS jnc preamp (113w ilp) 94.30 2.00 
MML1 44ISO-S inc preamp, swilchable 106.95 2.00 
MML1 441100·S 

inc preamp l'Ow UP! 
149.95 2.SO 

MML1441100·HS inc preamp 25w iJp 159.95 2.SO 
MM LI44i100·LS incpreamp lt3wi ) 169.95 2.SO 
MML144i200S inc preamp 31 1 012~W ilp) 334.65 2.SO 
MML432130L lnc preamp lt3w i/p) 169.05 2.00 
MML4321SO inc preamp IOw i/p) 149.50 2.00 
MML4321100 linear (IOw Up) 334.65 2.SO 
MMT144i28 2M linear transverter IOW output 129.95 3.SO 
MMT144i28R 2M linear transverter 25W output 236.90 3.SO 
MMT432i28S 70Cms linear transverter IOW output 195.50 3.SO 
MMT1296i144G 23cms linear transverter 2W output 258.75 6.00 
MMC144i28 2M converter 35.65 2.00 
MMG144V 2M RF switched GASFET preamp 37.90 2.00 

B.N.O.S. 
LPM 144-1-100 2m, IW in , l00W out. preamp 197.50 2.SO 
LPM 144-3-100 2m , 3W in. lOOW out, preamp 197.50 2.SO 
LPM 144-10- 100 2m , IOW in, l00W out, preamp 175.00 2.SO 
LPM 144·25- 160 2m, 25W in, 160W out, preamp 255.00 2.SO 
LPM 144·3-180 2m, 3W in, lSOW out , preamp 295.00 2.SO 
LPM 144-10-180 2m , IOW in, l SOW out. preamp 295.00 2.SO 
LP 144-3-SO 2m 3W in, 5IJW out, preamp 125.00 2.SO 
LP 144-IO-SO 2m IOW in, preamp 125.00 2.SO 
LPM 432+SO 7OCm, tW in, 5IJWout. preamp 235.00 2.50 
LPM 432-3-SO 7Ocm, 3W In, 5IJW out, preamp 235.00 2.SO 
LPM 432- IO-SO 7Ocm, tOW in, 5IJW out, preamp 195.00 2.SO 
LPM 432· 10·100 70cm, IOW in, l OOW out. preamp 335.00 2.SO 

Vaesu 
m57GX HF Transceiver 969.00 (-) 
fC757 Auto A.T.U. 349.00 (2 .00) 
fP757HD Heavy Duly PSU 239.00 (2 .00) 
fP757GX Swi1Ched Mode PSU 199.00 (2 .00) 
MM Bl1 Mobile Bracket 37.50 (LOO) 
NCl1 Charger 10.50 (LOO) 
CSC1 A carrying Case 6.50 (LOO) 
YHA15 2m Helical 7.50 (LOO) 
YHA44D 70cm 1l2wave 12.50 (lOO) 
YM49 Speaker Mike FT290n 90 22.00 (lOO) 
FT209RH NEW 2m HIHeldlCiW fN64 309.00 (-) 
mOOR 70Cm HIHeld 319.00 (-) 
MM B10 Mobile Bracket FT209n 09 10.00 (LOO) 
NC9C Charger 10.35 (lOO) 
PA3 Car AdaplorlCharger 211.50 (LOO) 

Acoustics Ltd. Telephone 
0908610625 

58 High Street, Newport Pagnell, Bucks. MK16 8Aa. 
Royal Blue CW/RTTV IEquipment 

YM24A 
m26R 
4301726 
SAT726 
fRG8800 
fRV8800 
MH1B8 
MD1B8 
MflA3B 
YH77 
YH55 
YHl 
YH2 
SBl 
SB2 
SBIO 
DTR24D 
NEW 
m67GX 

fEX-767-2 
fEX-767-7(B) 
fEX-76H 
fL7000 
m27R 

FT290RMK" 
FT23R/fNB10 
m3MNB10 

IC751A 
IC735 
PS15 
PS30 
SM6 
IC290D 
ICR71 
IC02E 
IC04E 
BC35 
HM9 
BPJ 
BP5 
CPl 
OCl 
R7000 
IC3200 

Photo Acoustics have pleasure in 
presenting the ROYAL BLUE -
a Short Wave Listeners folded 
dipole antenna that covers 
2-30MHz. Its neat and compact 
design (just 6' tall) makes it ideal 
for unobtrusive outdoor or indoor 
use. It will work quite happily on 
your roof or stood in the co rner of 
your shack. It is a tru ly versatile 
antenna that will pull in the DX and 
which works exceptionally well 
with modern receivers such as the 
Yaesu FRG8800, Icom R71 , Trio 
R2000 and so on . 
To buy this superb new antenna, 
just send us £25 , plus £3 for 
postage and packing and we will 
rush one to you . 

Vaesu (cont.) 
Speaker Mike FT208i708 
2m Base Station 
70cm Module tor above 
Duplex unit for FT726R 
HF Receiver 
Convertor 118-175 for above 
Hand 600 8pin mic 

~~ ~o~r~n:dc 
lightweight phones 
Padded phones 
Uweighl Mobile H/sel-Boom mic 

~ne~~:t~ot; ~:~ggom mic 
PTI Switch Box 290/790 
PTI Swi1Ch Box 27012700 
Wortd nme Clock 

27.00 
999.00 
349.00 
130.00 
639.00 
100.00 

211 .00 
79.00 
25.00 
19.50 
19.95 
19.00 
19.00 
21 .00 
18.00 
21 .00 
39.00 

HF Gen. Coverage lrans. with optional VHFJUHFI6M 
modules 1550.00 
2m modu le lor FT767 169.00 
70cms module for FT767 215.00 
6m module lor m67 169.00 
Sohd Stale hnear WIth built in auto ATU 1600.00 
Dual Band handheld transceiver 144-146MHz. 430-
440MHz up to SW on each band 425.00 
2M multtmode portablelmobilelbase 429.00 

~~~~n~~~~:~e~i~i~c~cgi~!~a;~w ~:::~ 

co m 
HF Transceiver 1465.00 
New HF Transceiver 949.00 
P.S. Unil 158.00 
Systems p.s.u. 25A 343.85 
Base microphone 101 7511745 46.00 
2m 25w MlMode 542.00 
General Coverage Receiver 789.00 
2m HlHeld 299.00 
70Cm handheld 299.00 
Base Charger 70.15 
Speaker mic 21 .85 
Sld Ballel)' Pack 29.90 

~~hC~~;:~gs:.~~ Pack 
60.95 
6.90 

~/~~f~nni Receiver 
17.25 

957.00 
2MI70Cm MObile'ransceiver 556.00 

P&P 
(LOO 
(­

(2.SO 
(3.00 
(­

I .SO 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

!3(00! 
3.00 
3.00 
(-

1

3.001 3.00 
2.00 
2.00 

f= 
(4.00 
(-

(LOO 

I~ 
1'00 

1.00 
1.00 
1.00 
1.00 
1.00 

f= 
SPECIAL OFFER 
ICS05 5IJMHz muttimode IOW ONLY 349.00 

NEW 
IC48E IOW 70cms FM mobile 449.00 
IC28E 25W FM mobile Hinyt 359.00 
IC28H 45W FM mobile iny 399.00 
IC·Micro 2 mini hand portable CO display lW 269.00 

Power Supplies 
ORAE 
4 amp 
6 amp 
12 amp 
24 amp 

40.50 
63.00 
86.50 

125.00 1

2.001 2.SO 
3.00 
4.00 

BNOS 
6amp 
12 amp 
25 amp 
40 amp 

69.00 
115.00 
169.00 
345.00 

Aerial Rotators 
DAIWA MR7SOE 

KR400 
KR500 
KR400RC 
KR600RC 
KC038 
KS065 
AR1002 

Heavy Duty rotator. Can have up 10 4 
molors 254.10 
MediH Duly 139.00 
6 core Elevation 149.95 
5 core Medium Duty 1&9.00 
6 core Heavy Duty 219.00 
lower mast clamps 17 .45 

E~~~e~~; i~F Rotator ~~ :~ 

(300) 

1

300

1 

3.00 
3.00 
2.00 

1
2

.

S0

1 3.00 
4.00 
4.00 

4.00 
3.SO 
3.SO 
3.SO 
3.SO 
2.00 
2.SO 
3.SO 

BENCHER 
BYl Squeeze Key , Black base 
BY2 Squeeze Key , Chrome base 
HI·MOUNO MORSE KEYS 
HK708 Straight Key 
HK702 Deluxe version of above on Marble Base 
HK706 Slralghl key 
HK707 Slralghl key 
MK704 Squeeze paddle 
MK705 Squeeze paddle on Marble Base 

NEW 

67.42 
76 .97 

21.50 
42.50 
23 .00 
22 .25 
20.00 
32.20 

Rm-EQUIPMENT 
PK·232 Packet , Amtor , AnY, CW. ASCII transceive In one 

uOlt Works With any computer eqUIPped with an 

P&P 
(2.00) 
(2.00) 

(2.SO) 
(3 .00) 
(2 .SO) 
(2 .SO) 
(2.SO) 
(3.00) 

RS232 Interface 12'Voperated 269.95 (3.50) 
fAX·l NEW HF Fax receiver Obtain weather maps. press 

photographs and satellite cloud cover detail on any 
Epson FX-80 compatible printer. 
12V operaled 269.95 (3 .SO) 

AMT-2 
AMT-2ICBM64 

Terminal UOIl RTTYIAMTORIASCIIiCW 245.00 (3 .00) 
Software for the above for the 
Commodore 64 51.75 (2 .SO) 

AMT-2NIC20 

AMT-2I1lBC B 

Software tor the above for the 
CommOdore VIC 20 
Software for the above for the BBC B 

51 .75 (2 .SO) 
44 .85 (2 SO) 

Soon to be available software for the Amstrad 644 series. 
KEVERS & ACCESSORIES 
Star Master Key Etectronic Keyer 54.70 (3 .00) 
NEW Slar Masterkey electroOlCS CMOS memory 

keyer 95.00 (3 .00) 
TRX3 Morse Oscillator 13.65 (I .SO) 
Oatoog 070 Morse TUlor 56.50 (2 .SO) 

Switches 
Sigma 2 way S0239 17.50 (LOO) 
Sigma 2 way ·n· Skts 22.95 (LOO) 
WeIz CH20A 2 way S0239 30.75 (LOO) 
Welz CH20N 2 way 'n' Skis 54.00 (LOO) 
Orae 3 way S0239 15.40 (LOO) 
Orae 3 way 'n' Skis 19.90 (LOO) 

ONNA Aerials 
Tonna 5 element 5IJMHz 41 .70 5.00 
Tonna 9 element fixed 'N' sockel 144MHz 30.90 5.00 
Tonna 2x 9 element 'N' socket 144MHz 57.85 5.00 
Tonna 9 element portable 144MHz 33.15 5.00 
Tonna l~ :::~~: ~,rt~~~e~4i~~zHZ 46.00 5.00 
Tonna 61 .55 5.00 
Tonna 9 element 435MHz ·N· socket 28.65 5.00 
Ton03 19 element 435MHz 'N' socket 34.35 5.00 
Tonna 2x 19 element 435MHz 39.70 5.00 
Tonna 21 etement 432MHz 'N· socket 44.60 500 
Tonna 21 element 438MHz ATV 44.60 5.00 
Tonna 23 element 1251JMHz 30.25 3.00 
10n03 23 elemenl 1296i1269MHz 30.25 3.00 
Tonna 55 elemenl 19 129611269M Hz 46 .20 5.00 
12 ele ZL special for 2 metres 25.00 3.00 
G5RV Full size 102' 16.75 2.00 
G5RV Hall size 51 ' 14.25 2.00 
HB9CV 2 metres 3.95 3.00 
HB9CV 70cms 3.95 2.00 
2 metre Slim Jim 8.95 2.SO 
1- 1 & 4-1 Batuns 12.95 2.00 
3.7 and 7.1MHz Traps (p.ur) 9.50 2.00 
Dipole Centrepieces 2.25 O.SO 
Copper wire 5IJ~roUs hard drawn 7.95 2.00 
2NE ~~ ~ ::~: 4.5dB gain 24.SO 3.00 
2E 14.75 3.00 
320E 2M I); wav~ 3.50 ISO 
430E 70cms 3x ~ wave 6.3dB gain 27.75 3.00 
Oscar 720 2M170cms mobile 24.75 3.00 
70N2DX High Gain 2MnOCms mobile 37.75 3.00 
Guner Mounts 6.50 2.00 
4M l eads 6.50 2.00 
limpey Mag Mounts 21I.SO 3.00 
G-WHIP Tribaooer helical mobile HF antenna 10115120 metres 34.95 

1

300

1 

COils for above for 40180f1 60M 8.40 I .SO 
TelescopIC whip for above coils 5.60 I .SO 
Basemount single hole fixmg with 5M of coax 8.25 2.00 
Flexiwnlp 10M antenna mobile 25.25 3.00 
Coils for above for 15120140180f160M 8.40 1.SO 
Multiselect 86 10l15t20M mobile aulo selecting 
antenna 38.00 

tOO! COils for above for 4018Of160M 8.40 I .SO 
Telescopic whip for above coils 5.60 I .SO 
Exlendarod for tixed use with above aerials, improves 
l F band performance 14.55 (2 .00) 
Pl259 base loaded single band mobile aerials for 
1011 5120140 17.75 (2 .00) 
Pl259 base loaded single band mobile aerials for 
8Oi1 60M 19.25 (2 .00) 
(Above Pl259 aerials will lit on normal S0239 mag mounts 
or S0239 gutter mounts.) 

800KS Confidential FreQuency Ust (NEW Edition) 5.95 t75

! 
Air Traffic RadIO 2.00 0.75 

~:'g:p~~~a~~I~~~~t$~~F frequencies 25_2000JH~5 0.75 

w.~~ternalionat VHF FM guide t: 
(75! 
075 

SCANNERS 7.95 075 
Towards the RAE 4.25 075 
LOfIbooks 3.SO 0.75 

SPECIAL OFFER 
A1inco AlM203E 2 metre hand held with 30W 

~5~'i~~ :~~e transceIver 
269.95 

tOO! Al inco ALR206< 249.95 3.00 
Tonna 21 ele ATV old Slyle (Iew on~ leH) 27 .90 5.00 

NORTH LONDON AGENT: JIM SMITH G3HJF, 64 Galley Lane. 
Arldey, Samet. Herts. EN5 4AL. For a demonstration 01 selected 
equipment , please lel: 01-449 7135 toam-7pm Monday-Saturday. 
Only 2 miles from "125. 

SPEND UP TO £1,200 INSTANTLY WITH A PHOTO ACOUSTICS LTD. CREDITCHARGE CARD - APPLY FOR DETAILS 
PART EXCHANGE WELCOME, ASK FOR KERRY G61ZF OR ANDY G4YOW 

_ RETAIL SHOWROOM OPEN MONDAY-FRIDAY 9.30-5.30, SATURDAY 9.30-4.30 ~ 
~ Goods normally despatched within 24 hours_ Please allow 7 banking days for cheque clearance. Prices correct at time of going to press - E60E IIiiiiII 
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One of the odd things about solar cycles is 
that you never know when they have 
started, or finished, until some months 
after the event. The good news is the 
confirmation that the minima was passed 
during June/ September '86 . From now 
on, seasonal variations aside , conditions 
on the upper h.f. bands will progressively 
improve with increase of the maximum 
usable frequency (m.u .f.). It will be some 
5~ years before the maxima of solar cycle 
22 and I guess we all hope it will be a good 
one , with vast OX available due to propa­
gation via the elevated F2 layer . In pre­
vious maxima periods the m .u.f . has ex­
ceeded 70MHz with direct and 
"backscattered" signals heard . 

I recently mentioned the Six Metre 
Group Newsletter Six News and the article 
in the latest issue from Olaf Karlsson 
SM6PU, details many interesting aspects. 
of propagation during this last solar cycle. 
Auroral propagation accounts for much of 
Olat's observations which were made on 
bands up to 500MHz, but concentrated 
most on Band I TV at 49· 75MHz. The most 
favoured months for this OX propagation 
phenomena are December/January with 
durations of anything from several minutes 
to several days. If you have not experi­
enced this type of propagation , which 
occurs with far greater frequency and 
duration at the more northerly (and south­
erly) latitudes, listen out for c .w . (beacons, 
etc .) with a note that sounds uncharacter­
istically rough or raspy. The higher the 
frequency, the rougher will be the note 
which owes its characteristics to the con­
tinuously varying path between the origi­
nating station and your own . Auroras tend 
to peak at between 1700-2000UTC, but 
with some of the stronger events 
1500-1700 is best . SM6PU believes that 
in general, high geomagnetic field levels 
increase the probability of aurora and, 
contrary to some opinions, years of quiet 
solar activity can produce an increase in 
auroral occurrence . 

February 1986 produced a very sizeable 
aurora, (possibly the strongest of cycle 
21), which affected bands as high as 
430MHz here in the UK together with an 
associated effect known as auroral-E. This 
occurs as the main aurora declines and 
may be several hours after the event. The 
difference in propagation is quite notice­
able because multi path flutter distortion is 
absent. T9 (pure) c.w . and normal sound­
ing s.s.b. signals from K 1 TOl in Maine 
were heard in Sweden by this mode as 
was the Anglesey 50MHz beacon GB3SIX 
on 50·020MHz- possibly the first recor­
ded time that amateur band auroral-E 
signals have spanned the Attantic. Equally 
fascinating is a connection between aur­
oral activity and meteor trails . SM6PU has 
observed that on some occasions a 
meteor " ping", or brief burst of high level 
signal reflected from the short lived ion­
ised patch caused by a meteor trail at an 
altitude of 90-140km, has acted as a 
"trigger" for an auroral event . At other 

Practical Wireless, February 1987 

times the reverse 
has occurred and 
the auroral 
propagation is cut 
off by meteor 
action . Has 

by Jonn Fell bOAPI 

anyone else observed this effect? 
In his conclusions about auroral-E, Olaf 

mentions monitoring signals from 35 and 
43MHz paging stations in the USA which 
operate around the clock and are identifi ­
able by c.w . ident when clear of traffic . On 
many occasions when aurora is present , 
signals from these stations has been de­
tected and it has been impossible to find a 
peak beam heading, signals appear to be 
coming "out of the sky". However, the 
signals at such times are originated from 
within very well defined geographical 
areas at the OX end of the circuit which 
suggests the possible existence of a low­
loss waveguide / duct mode of propagation 
within the ionosphere, possibly along the 
F2 layer base . 

A similar mode of propagation to aurora, 
known as transequatorial propagation 
(t .e.p.) has been used by amateur stations 
located at 10-15 degrees north and south 
of the equator . Contacts can be made if 
both ends of the link are equally placed 
about the magnetic equator on a path that 
cuts the equator at right angles . Stations 
around the Mediterranean have worked 
Southern Africa on 144 and 432MHz. 
lower frequencies can allow propagation 
via t .e.p. between stations at greater dis­
tances from the equator. The peak t .e.p. 
will occur around solar cycle maxima so it 
will be very interesting to find out if the 
50MHz band will produce the first con­
tacts between northern European stations 
and very southern points in Africa . With 
the recent news that Norway is to allow 
more amateur activity on 50MHz and 
hopefully UK Class B, this part of the 
amateur bands is certainly a growth area . 

leaving aside all this potential OX, a 
letter from the secretary of the Derby and 
District ARS informs us that 15 March is 
the day chosen for their annual v .h.f. 
contest. Open to licensed amateurs and 
s.w .l.s alike the aim is to exchange call­
signs (RST) , serial number (starting at 001 ) 
and the administrative county (Region for 
GM ops). Final score is calculated by 
adding total number of contacts at 2 

GM4YPZ 

OSL card received for a contact on 
50MHz during the aurora of 7 Febru­

ary 1986 

ON4ZN worked during VHF NFD in 
July- not all ON stations are ORT or 

ORP on 430MHz 

points each and multiplying by the number 
of counties heard . Countries outside UK 
count as extra counties and if you manage 
to work G3ERD, the DDARS club call, that 
is worth 10 points in its own right. Con­
tacts on recognised calling frequencies or 
via repeaters are not allowed. Winners and 
runners up of the three sections, full legal, 
25W max output and s .w .1. will receive 
certificates. Further details and/or your log 
entries go to: DDARS, 119 Green lane, 
Derby DE 1 1 RZ, to arrive by 1 April. Even if 
contests are not your scene (I suppose 
there could be some?) this and similar 
events are a good way of increasing your 
chances of working some good OX on 
144MHz. Good luck and I will be interested 
to hear of your results . 

To the Bands 
Not much reported activity at the upper 

and lower ends of the amateur spectrum 
but the first s.w .1. report from Graham 
Johnson, Nuneaton, mentions hearing 
G4TYM on 3·5MHz during October via a 
Panasonic DR-49 receiver fed by its tele­
scopic whip . 

Down in Stevenage, Angie Sitton BRS 
88639 continues to monitor most h.f . 
bands . Using the B.28 receiver , Angie 
logged 5N26BAV on 1·8MHz in the day, 
using s.s.b. from Nigeria . She also heard 
HZ4NA Saudi Arabia and Zl3GQ at 0646 
on October 25. Angie asks about equip­
ment and wonders if it is possible to 
convert 27MHz multimode gear for 
28MHz. This is possible and I would 
recommend contacting a specialist such 
as Spectrum Communications of Dorches­
ter. The 28MHz rig thus obtained could 
readily form the driver for a transverter, 
allowing access to the 50,70, 144,430 or 
even 1296MHz amateur bands. 

On 3·5MHz the Stevenage and District 
ARS were active with the special event 
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callsign GB4SNT to celebrate 30 years of 
club activity and 40 years since the cre­
ation of the first New Town . 

The 7MHz band once again features 
prominently in your reports with Robert 
Watters, St Austell, logging TnT at 
2127 on November 1 together with 
VU2XX on the 3rd , both with an FRG-
7700 plus a. t .U. and 20m inverted "L" 
longwire antenna . Brian Fields G4XDJ, a 
regular ORP fan, lists 14 stations on 7MHz, 
all c.w . Brian notes finding many OX 
stations but admits finding it sometimes 
hard in pile ups. However, with improving 
conditions he is being heard in the US 
with his 1 W PW Severn and looks for­
ward to the improvement as we climb 
towards sunspot peak. A 559 exchange 
with IT9UCS at Catania on 19 October 
preceded 2-way ORP contacts with 
GWOFJV and G3XUO on the 23rd. Called, 
but not worked was ZL41N on October 30. 
Other " got-aways" were CP1XC and 
PY2ESU on November 2 , but EA3GR in 
Barcelona and EA3JJ Lerida, were 
successful. 

Angie Sitton noted W3YW at 0200 on 
October 25 with activity coming in from 1, 
2 , 4 and 8 US call areas . OS7SU in Korea 
was working OY6FRA at 1859 on 25 
October with HK 1 LOG Columbia and 
YV2M Venezuela at 0001 on October 2 . In 
answer to your question Angie, I served an 
8-year " apprenticeship" as GaMCP before 
convincing myself that c .w . was well 
worth the effort! The " switchmode" style 
of communication is a great asset for weak 
signal working, but don't neglect v.h .f. and 
above where much amateur experimenta­
tion/OX working continues to thrive . As 
the Chairman of a local radio society, I 
know that a large proportion of newcom­
ers to amateur radio hold or have held CB 

licences. Often this has only awakened or 
re-awakened a basic interest in radio com­
munication . Providing that operating stan­
dards comply with recognised amateur 
band practice I welcome all but would 
always recommend an initial introductory 
period of listening only-what do 
you say? 

On to 14MHz where Graham Johnson 
finds the bulk of S.w.1. log . After 3 years he 
heard his first two Swiss stations in the 
form of HB9AVT and " OX club" HB9BA. 
Graham queries V3AS and V3PT which I 
believe would be Belize . 

Robert Watters noted A82EN on 
November 15 with the following day pro­
viding JA2BIV and JA6RCH around 0800. 
November 3 brought V44KAR whilst 
VK7 AZ and VS600 were logged on the 
16th. A group of ZLs including ZL 1 BMV, 
ZL2AMP and ZL3ASP were heard around 
0800 on November 16. A hastily written 
log appendix shows that things were still 
happening on the 17th with JA 1 JX, 
JJ lTZK, JH 1 XYR, KL 7CUN and VK2CLB 
all on s.s .b. between 0713 and 0856 . 

Angie Sitton notes activity from · Bots­
wana on October 25 as well as KH6CO on 
Hawaii, VK4BJO and V3NAP Belize. 
FM7VSO Martinique and VB2MW Brunei 
(OSL via N3BHF) were heard on the 26th. 

The COWW 'phone contest is always 
guaranteed to produce some exotic ' OX 
activity and the 1986 event held over the 
weekend of 25/26 October was no excep­
tion . Angie logged masses of stations on 
both 21 and 28MHz . On 21 MHz HL6AA 
was a 54 signal at 1400 on October 25 
with the Sunday opening at 0844 with 
JA6XMM at 59 in contact with G3RTE. 
JY72 in Jordan was also 59 with PZ lDV 
Suriname, PJ 1 B Netherlands Antilles (OSL 
via N2MM), JG 1 FUZ/P /5N26 Nigeria and 

Reports must arrive by 
January 24 please 

Trevor Tugwell G6T JT, in Christchurch , 
tells me that the Winchester Packet Radio 
repeater GB3HP, using the standard 
AX .25 protocol , was operational on 
144·650MHz from midday on November 
22 . This repeater was built by members of 
the Amateur Radio and Computer Club and 
consists of a standard 25W f .m ., p.m.r. rig 
with a PK-80 TNC, feeding an Isopole 
antenna . " The AMRAC project leader, 
Lloyd Arrow G 1 JAR, is interested to re­
ceive reports from licensed amateurs and 
s.w.l.s, so that we can get a better idea of 
its performance and coverage area ," 
wrote Trevor , the AMRAC secretary . The 
repeater's ident will be transmitted every 
12 minutes in Morse code and packet. 
Reports should be sent with as much detail 
as possible to G 1 JAR, OTHR. 

Oespite frequent poor conditions on the 
14MHz band between October 20 and 
November 24, Len Fennelow G40DH, 
Wisbech , and I copied RTTY signals from 
the 45 countries listed in Fig . 2. This 
includes two new ones , Bermuda VP9 and 
Gibraltar ZB2 for Len and one, Egypt SU, 
for me. 

.. AMTOR traffic has been noticeably 
absent throughout this period and I won-
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becoming inc 
ingly popular 0 
h.f .?" asked Len . 
He pointed out, for 
the benefit of newcomers , that the weird 
" screeching " noises around 14·102MHz 
are packet transmissions . However, refer­
ence to Fig . 1 shows that Len copied 
AMTOR signals from two countries on 3·5 
and 7MHz, 12 on 14MHz ranging from 
North America through Scandinavia to 
Sudan and South Africa and three on 
21MHz . 

One object of a contest is to increase the 
number of operators on the bands for a 
given period , which in turn provides all 
competitors with the chance of working 
and/ or hearing rarer stations. I found a 
good example of this during the contest on 
November 8 when , between 1934 and 
2000, I copied RTTY signals from seven 
countries- EA, G, GM, HG, OE, OH and UZ 
on 3·5MHz. 

My advice to readers, who are first time 
users of a RTTY program with their home 
computer, is to first gain experience by 

A barefoot PW Meon transverter can 
work OX! Over 200 kilometres on 

!Wat 50MHz 

JW5E at Svalbard at 57 . 
On 28MHz the October 25 had N4EJV 

working an LZ as was 3WH3U, Vietnam 
-both 55 . Next day JA3HEJ, T54ZL 
Somalia and J3MJ on Grenada, plus many 
Europeans and weak US stations . Phil 
Dykes G4XYX in Poole notes 28MHz 
being " wide open " for OX during most of 
October with many locals heard working 
into VK, JA and YC. The band opened 
almost every day to Africa, Middle East 
and South America and is probably the 
best October for OX since 1983. 

Using lOW p.e .p . and 2-element quad, 
Phil was very pleased with the OSO made 
with UL7AC! , KA2AKH on the 18th at 
1035 and UB5 VIE Ukraine at 10 10 on the 
30th. Others worked during the month 
include CE2GOB , EA8ACH , LU6EJP, 
PY40Y , SV1NA , TA2BK, YEOX Indonesia 
and 9H 1 GY . I must agree Phil, not bad for a 
" dead " band . 

As I conclude this report with the baro­
metric pressure hovering at 1030mb and 
according to the TV weather report , cov­
ering most of northern Europe and Scandi­
navia things are looking good for v .h.t. and 
above tropo . My XYL has just complained 
about ORM on the domestic TV, but the 
rolling picture and interlaced frame can ' t 
be coming from this shack-yet, hi! 

May I wish you all very best season's 
greetings and a happy , healthy 
1987-may it bring you plenty of OX, send 
me the details . 

Frequency (MHz) 

Country (Prefix) J.5 7 14 21 

Austria (DE) X 
Canada (VE) X 
Canary Is (EAS) X 
England (G) X X 
Germany (OF, DJ, DL) X X X X 

Italy (I, IK, IT) X X 
Norway (LA) X 
Poland (SP) X 
South Africa (lS) X 
Spain (EA) X 

Sudan (ST) X 
Switzerland (HB) X 
USA (W) X X 

Fig. 1: The AMTOR stations received 
by Len Fennelow 

carefully tuning around 14·090MHz where 
a variety of interesting signals are usually 
found . Then take a look at 3·590 and 
7·090MHz for local and medium distance 
traffic. When open, 21·090 and 
28·090MHz can produce some real OX. 

00 make sure that you understand the 
instructions supplied with the program, 
especially about the selection of speeds, 
normally 45 baud, and the switching 
between the normal and reverse styles of 
transmissions . 
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Frequency (MHz) Frequency (MHz) 

Country (Prefix) J.5 ' 7 14 21 Country (Prefix) J.5 7 14 21 

Austria (OE) X X 
Balearic Is (EA6) X 
Belgium (ON) X 
Bermuda (VPS) X 

Egypt (SU) X 
Estonia (UR2) X 
Finland (OH) X X X 
France (F) X X X 

Brazil (pY) X X Germany (DF, DL) X X X X 

Bulgaria (LZ) X X X 
Canada (VE) X X 
Canary Is (EAB) X X 
Chile (CE) X 

Gibraltar (lB2) X 
Gozo & Comino (SH4) X X 
Hungary (HA, HG) X X 
Israel (4X) X X 

Costa Rica (TI) X Italy (I) X X X 

Czechoslovakia (OK) X 
Denmark (Ol) X X 
Dominican Rep (HI) X 
East Germany (Y2) X X X 

Korea (HL) X 
Kuwait (SK) X X 
Luxembourg (LX) X X 
Moldavia (UD5) X 

Eire (Ell X Monaco (3AI X 
England (G) X X X X Netherlands (PA) X 

Fig. 2 

Please make sure all your 
reports arrive by January 24 

JAS·1 /FO·12: Our latest satellite con­
tinues to improve all the time in use, 
flexibility , stability and signal strength . The 
deep OSB present while the spacecraf.t 
was toppling and tumbling has all but 
disappeared now that magnetic stabilisa­
tion is being effected, leaving a fairly 
constant signal from horizon to horizon, 
especially if the correct thread of circular 
polarisation is employed by the receiving 
station . 

The digital " JO" mode beacon has 
successfully transmitted the telemetry 
down as a very strong signal , again with 
no evident OSB . Your scribe had quite a 
shock when he first heard it , having been 
used to the normal S5 to 6 C.w. telemetry 
beacon. The signal was S9 plus some 6dB 
over the entire pass , an increase which 
could not be accounted for from the mere 
10dB expected from the difference 
between the 100mW c. w . beacon and the 
1 watt p .s.k. downlink! It was some time 
later that G310R realised that he was 
listening on r.h .c .p., when of course the 
"thread" is correct for the Mode "JO" 
beacon, but many decibels down for the 
"JA " mode, it being fed from the other 
end of the phasing matrix at the satellite . 

The p .s.k. system was successfully car­
ried out by Mori JK 1 VXJ and Saya JR 1 FIG, 
who arranged the sending of two frames, 
one carrying the realtime ASCII telemetry, 
the other being message 0 , which will be 
changed from time to time . Observers 
should note that initially the real time clock 
constantly read 86/ 08/01 00.00:00, but 
this will be corrected to run true to time as 
soon as other experiments permit. 

The final allocation of days for analogue, 
digital and re -charge has not been finally 
decided, and will change according to the 
eclipse battery charging limitations in any 
case . It is hoped that three days of " JA " 
transponder mode , two days of rest with 
no operation, and two days of " JO" Mode 
per week , the latter probably Wednesdays 
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and Saturdays, will 
eventually result . 
At this time , 
only some six or 
seven consecu­
tive orbits of the 
higher power digital mode 
can be run before a change of mode or 
switch off to recharge, as the eclipse is still 
upon us. As the p.s .k. program is loaded 
on the first Japanese window of the day, 
and turned off again before the last win­
dow of the same day. this currently means 
that stations in north eastern USA and 
north Europe are unable to get the t.l.m. 
This problem is being addressed , and the 
incremental westerly drift. i.e. the first 
pass coming a little earlier each day. will 
soon overcome this difficulty. 

More and more stations are coming onto 
the satellite and using the analogue system 
on c.w. and s.s.b .• and the general stan­
dard of use has now improved dramatical­
Iy . Most stations are now adjusting their 
transmitters to overcome the pronounced 
downward Ooppler shift . with the result 
that " collisions" between adjacent pass­
band users are reducing . Furthermore. the 
general level of power escalation seems to 
have reduced. as operators are learning 
that the a.l.c . limitations mean that ORO 
gives little more downlink power and less 
stations to work. whereas an improve­
ment of the antenna, feedline and front end 
of the receiver effects far better communi­
cations for all concerned . 

G40F has calculated the basic require­
ments for a reasonable signal from the Fuji 
downlink. given 1000mW of downlink 
power to a 3dBi gain antenna on the 
satellite. at 1500km (nearest) range. thus a 
148·6dB path loss with a 90K sky tem­
perature. With a 15dBi gain antenna and a 
1 dB cable loss. going to a 1· 7dB noise 
figure RX. w e get a signal to noise ratio of 
38· 7dB. When the satellite is at the hori­
zon at 4500km, then the path loss be­
comes 158·8dB. assuming a sky tempera­
ture now of 150K. we are still left with a 

Frequency (MHz) 

Country (Prefix) J.5 7 14 21 
Norway (LA) X 
Panama (HP) X 
Poland (SP) X X X 

Portugal (CT) X 
Rhodes (SV) X 
Rumania (YO) X 
Sardinia (IS) X 
Scotland (GM) X X X 

Sicily (IT9) X 
South Africa (lS) X 
Spain (EA) X X X X 
Sweden (SM) X X 
Switzerland (HB) X X 

Ukraine (UT) X 
USA (W) X X 
USSR (UA, UBI X X X X 
Yugoslavia (YU) X 

It is with regret that I have to report the 
death of a contributor, Norman Jennings 
from Rye . Norman was a keen computer 
and RTTY enthusiast and , before his ill ­
ness, his reports were always full of detail. 
We wish to extend our sympathy to his 
family and many friends . 

28·5dB signal to noise ratio, which is 
ample . Thus . if you are having hearing 
problems. you know just what to aim for to 
optimise . 

G3RUH has now designed a FO-12 
demoduliltor p .c, b. for the mailbox facility 
to provide all that you need betwixt the 
TX/RX and the AX .25 TNC. It comes with 
full instructions on building and alignment. 
and features a modem , digital a.f .c . and 
p .s.U. The cost is £ 16.50 to the UK and 
Europe. or £ 17.50 airmail elsewhere 
through AMSA T -UK. London E 12 5EO. 
The details and circuit only are available for 
a SA SE and 30p in stamps or 3 x IRCs. 

RS·5 and 7: The limitations of the 
eclipse schedule of only three orbits per 
morning for RS-7 and one for RS-5 certain­
ly had its effect upon activity. as evidenced 
by regular listener Bill Kelly of Belfast . He 
listed activity from DJ5AI . DL 1 HAE , 
F9EA. G310R. IN4DJZ. IV3LCZ. G1SNF 
and HGORF only. contrasting to his usual 
two pages of listings. RS-5 was heard to 
be issuing orbital data. but the ROBOT was 
silent . Poor RS-5 was just coming over the 
European horizon when it would promptly 
go off. as soon as a high power station hit 
the transponder and caused a voltage drop 
to the depleted battery . The satellites 
came back into full sunlight charging on 
December 10. but the bad news is that 
they will both return to eclipse conditions 
and limited schedule operation again in 
early January. with RS-7 coming into part 
shadow on January 5. and RS-5 on 
January 10. 

Leo Labutin. UA3CR reports that 4KOO 
will be looking for contacts on the RS birds 
as from December 10 onwards. from his 
OTH on North Pole Station 28. which is 
located on an Arctic floating ice station 
presently located at 82 degrees North 
latitude and 167 degrees East longitude. 

RS-9 and 10 progress: UA3CR reports 
that the two new satellites are raring to go. 
but that RASA are not yet ready to take 
them aboard the launch vehicle. and at the 
end of November still no confirmed launch 
date could be given. The Geneva based 
International Frequency Registration Board 
were informed that one or two new Radio 
satellites would be in orbit by 31 Oecem­
ber 1986. but this is now most unlikely. 
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with January through early February 1987 
a much better bet to place them into the 
105 minute 1000km circular 83 degree 
inclination orbit . 

The uplink power requirements are giv­
en as needing no more than 1 OOW e.i .r.p ., 
e.g. some 100 watts to a crossed dipole, 
or 10 watts to a 4-element crossed Vagi , 
with the satellite receiving this with a 2dBi 
gain half wave dipole with a 80 degree 
beamwidth to the 3dB points, and a 
2000K receiver noise temperature . 

For all modes, " A ", " K" and " T" , the 
transmitting antenna at the satellite will be 
a linear omnidirectional with 1 dBi gain , 
giving a maximum spectral density of 
-41 dBW 1Hz on 29·360 - 29·500MHz 
and -39dBW on 145·857- 146·000MHz. 
All of this means that you will have an 
adequate signal both to the satellites and 
from them, the receiving station needing a 
gain of only 1 to 2dB, e.g. a dipole or 
better crossed dipole, with a noise tem­
perature of from 1000 to 15 000 Kelvin, 
e.g . at least as good as RS-1 to RS-8 
series . Readers are asked to listen out for 
the possible sudden appearance of the 
beacons on 29·360, 29·403, 29'407, 
29·453,29·457 and 29·500 in the 28MHz 
band , and on 145·857, 145·903 , 
145·907 , 145 ·953, 145·957 and 
145·997MHz in the 144MHz band from 
the pair, and to alert G310R and the 
AMSAT nets if heard . 

ISKRA-4: As reported last month, 
ISKRA-4 was having its frequencies 
changed. It most certainly has, as now the 
satellite will no longer employ amateur­
radio frequencies, instead using aeronaut­
ical bands like the first ISKRA-1. Orbiting is 
not expected until 1987, the exact date as 
yet unknown . 

Phase III-e: From ESA comes news 
that the earliest date for the new elliptical 
orbiter will be June next year, with the 
actual target date set for August . DJ2EV 
feels that the earliest realistic launch time 
for the next AMSA T elliptical orbiter will 
be October 1987 with the first Ariane-IV 
rocket from FY7 . As the date draws 
nearer, we shall be updating our news to 
cover the means of operating through this 
satellite under our series for beginners, as 
the requirements are a little more demand­
ing than those for the " RS " type Mode 
" A " circular 1600km spacecraft, and the 
uplink powers more than for these or 
FO- 12. The downlink is also somewhat 
more defined, but more of this in the next 
issue . 

The latest photograph (Fig . 1) from 
AMSA T -DL, and shows the Phase III-C 
satellite ready for the recent thermal 
vacuum tests, with the solar cell panels 
removed . The sensor equipment and elec­
tronics are in the left hand housing, and the 
new modulator and transmitting circuitry 
in the right. The cavity for the kick motor 
necessary for final elliptical orbit emplace­
ment will fill the round space seen at the 
top of the satellite . 

Phase IV: From the Annual General 
Meeting of AMSA T comes news that the 
project is to have a pair of geostationary 
transponders at 47 and 145 degrees West 
(as mentioned in the December 1986 
column) is to go ahead if all resources can 
be found . Groups have been established to 
cover the requirements of the technology, 
ways and means, and the applications, 
and will report back within the year. 

Accurate Elements 
Avid trackers will notice that we regular­

ly put in the latest Keplerian elements for 
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Fig. 1: Phase lilc and 
its contents under 
thermal vacuum tests. 

From AMSAT-DL 

the main satellites of interest on a bi­
monthly basis, in order to maintain good 
tracking that tends to " drift" incrementally 
with the small inaccuracies that compound 
through time. If a precise set w ere given, 
and a constant drag factor maintained , 
there is no reason as to why a set should 
not give precision for many years . 

The elements that we print originate 
from NORAD, via NASA, thence KA9Q of 
AMSAT, and are based on the latest 
individual RADAR findings. It will be disco­
vered that from time to time calculations 
based on the last set vary marginally from 
those obtained using the latest . Whilst 
these variables are not even noticeable by 
the average amateur, being well within the 
limitations of his beam, uneven horizon, 
signal duc'ting and timepiece, it is of conse­
quence to those who are interested in the 
fine study of propagational anomalies by 
observing the sub-horizon angled signal 
paths. 

Satellites in low orbits, such as OSCAR-
9 and 11 can change considerably in the 
drag rate , which increases dramatically 
with the climb of solar flux due to atmos­
pheric expansion , but, satellites in high 
orbits like OSCAR-1 0 suffer very little from 
atmospheric drag, which can almost be 
discounted, and are in fact in very stable 
long term predictable orbits . They suffer 
more from the vagaries of the individually 
found regular sightings, and the incremen­
tal inaccuracy as the error compounds 
itself with time . 

Jim Miller G3RUH of Cambridge , an 
avid satellite enthusiast is shown in his 
shack in Fig . 2. He says, in Amateur 
Satellite Report No. 135, " ... all those 
decimal places create a sense of false 
security self consistent to facilitate 
tracking for a very short time . . . a few 
days or weeks .. . " With this in mind, Jim 
set to work with his faithful computer to 
evolve a set of smoothed elements, that 
can be, and in fact have been, used for a 
long period without straying. These ele­
ments follow for OSCAR-1 0 , just in case 
life is sustained, and we can use the 
transponder again . 

Epoch Year: 
Epoch Day: 
Inclination : 
RAAN: 
Eccentricity : 
Argument of Perigee: 
Mean Anomaly : 
Mean Motion : 
Decay Rate: 
Epoch Rev: 
Semi-major Axis : 

86 
247·02632 
26·7980 
61·5180 
0·6031 
141·1207 
0·00 
2·05856082 
0·00 
2426 
26104·0 

The set is made up from a smoothing of 
eleven NASA Keplerian sets for OSCAR-
10 given between April 1 and September 
4, and are holding spot on so far . 

Fig. 2: James Miller G3RUH and his 
satellite operating position. From 

AMSAT 

ARSENE Progress 
Ross Forbes WB6GFJ, and Richard 

Ley F05HL, have together translated 
some news on the coming AMSA T-F 
ARSENE satellite, first published in the 
French language in Megahertz magazine. 
Discussions are being held with Arian­
space to obtain the earliest launch oppor­
tunity for the satellite, which is aimed for 
completion (plus a full command station) 
by the time you read this news . Already 
the students working on the project have 
been commended and have been present­
ed with the gold medal first prize by the 
Federation Aeronautique International for 
their work. 

The satellite has dimensions of 880mm 
in height and 884mm in diameter, with an 
addition of the 1079mm high and 
1920mm base diameter, 937mm top dia­
meter of the adaptor fitting, giving a total 
weight of 1 OOkg . It will carry two linear 
transponders with good dynamic range, 
each with an associated beacon, on Mode 
" B" and Mode " F", the latter being a 
completely new satellite mode. 
"B" Mode : Uplink : 435·050-
435·15QMHz, as four contiguous 25kHz 
segments . 
Downlink : 145·850-145·950MHz. 
Beacon: 145·830MHz. 
" F" Mode: Upl ink : 435·050-
435·100MHz, as two contiguous 25kHz 
segments . 
Downlink : 2246·490-2246·540MHz. 
Beacon: 2246·470MHz. 

The transponders will not operate simul­
taneously , but will alternate with each 
period of operation according to plan 
based on user and power demand. The 
idea of forming a total passband made up 
of individual 25kHz segments is to help 
overcome the continuing problem of those 
who persist in employing excessive uplink 
power to the satellites. With individually 
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controlled adjacent 25kHz wide systems 
sections, separate a.g.c . control will be 
applied to different parts of the passband 
according to where the problem lies , e.g. a 
plan could be evolved to give a ORO 
section and a ORP section to the transpon­
der band, or, if an alligator (or alligators) 
were operating in one of the segments, 
they would not destroy the communica­
tions of those working with more modest 
powers in another section. By this means, 
one of the gravest problems of satellite 
operation would be overcome, giving a far 
greater chance for stations using the re­
quired e.r.p . levels to have good OSOs 
without their signals being attenuated out 
by indiscriminate and non-aware users. 
Multiple access for stations employing 
bandwidths of up to 5kHz will be encour­
aged (e .g. C.W ., s.s.b ., RTTY and SSTV, 
but not f.m. or wide a.m .). 

Already the structural design of the 
spacecraft has been completed, and it has 
been subjected to full initial vibration tests. 
(This is specified for all users of the ESA 
launch vehicles in the guide Manual de 
f'utilsatuer d 'Ariane (MUA for short) trans­
lated as "Guide to the use of the Ariane 
Vehicle" to ensure compatibility and safe­
ty of the launcher and its load whilst under 
the severe stresses, vibrations and acce­
lerations of lift off) . Compatibility of the 
design is such that it will be possible to use 
the launch facility of both the Ariane-3 or 
Ariane-4 rockets . The satellite has been 
successfully mounted onto the 0937 type 
adaptor cone that was developed for AR­
SENE by the team working with the APEX 
Ariane-4, The last news given was that the 
ARSENE might not be completed and 
tested in time to fly with the Phase III-c 
Ariane-4 launch later this year, but it is 
hoped that the new amateur spacecraft 
may be in orbit within eighteen months or 
so . 

UoSAT 
The main updated bulletins are now 

being carried on UoSA T -2 OSCAR-l1-
and the new schedule proposed has been 
implemented . Software is now available 
for testing the Digitalker , and should be 
uploaded to have this mode operating by 
the time you read this column, giving 
regularly updated text messages. 

A series of exposure tests of the c.c .d . 
camera are being undertaken by the light of 
the full moon, and some of the pictures 
downlinked recently have been rather dis­
appointing due to the stability problems 
taking the camera off target. Checks will 
be made on accuracy of the forthcoming 
"snaps" . Look for your pictures from 
1500 on Wednesdays until 1500UTC the 
following day. 

The particle wave experiments in con­
junction with the Viking qpacecraft are 
now completed, and most of the surveys 
have shown a steady stream of electron 
beams entering the auroral ova which will 
be analysed by the University of Surrey 
scientists. 

Fig. 3: Temporary 
QSL for DPOSL 
propagation exper­
iment. From Peter 
Cardwell and ESA 

AMSATNews 
The AMSA T elections for the Board of 

Directors resulted in the incumbants 
WA2LOO, W31WI. and JA 1 ANG being re­
elected. WA2LOO continues as President, 
with WORPK first board alternate, and 
K80CL second. Runners up were 
WA5ZIB, WBORL Y and KE3D. 

HAMSA T News 
NicoJansen PAODLO, who runs HAM­

SA T with its regularly updated satellite 
scene news magazine, and the Saturday 
morning 14·280MHz AMSAT European 
net, has been honoured by VERON with 
the "Ham of the Year" award for out­
standing services to amateur radio. Nico is 
a regular contributor of topical space news 
to all of the AMSA T nets, both national 
and international, and to the information in 
our column. 

OPOSL 
The story of the Spacelab D-61-A Shut­

tle mission is still not quite over, as many 
keen listeners who sent reports, findings 
and tapes of the VERON propagation ex­
periment still await the results of the 
contest and their OSL cards. The only 
known acknowledgement to date has 
been sent to Peter Cardwell of Sheffield, as 
a fine card showing a view of earth taken 
from the 36 OOOkm Meteosat, our Fig. 3. 
On the back, Bob Caron PEOBCC, the 
VERON Space Experiment Project Man­
ager, has written " ... A OSL .card will 
come. 

UAIW Space Co-op 
Early 1987 should see the signing of a 

new space pact between the Soviets and 
the Americans establishing a new co­
operation agreement . The older 1972 
agreement brought about the Apollo/ 
Soyuz mission, but the US allowed this 
earlier agreement to lapse in 1982, and no 
joint projects linking the advanced technol­
ogies of the two countries have come 
about since then . One of the main hopes 
among the sixteen programmes envisaged 
is the projected Mars Mission, although 

"Despite our high hopes the sun is still sleeping in the depths of 
solar minimum ," wrote Bob Anderson at his end of August report 
for Canopus, the monthly newsletter of the Transvaal Centre of the 
Astronomical Society of Southern Africa. My thanks to their 
secretary , H. Homer, for my regular copy. However, since then 
sunspot activity has increased and despite overcast skies (which 
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this is likley to be unmanned, and the 
Phobos flight already planned by the 
USSR. One of your author's biggest 
shocks in amateur radio was to hear, just 
below the 14MHz band edge, some many 
years ago, a station calling "CO Mars". An 
even bigger shock resulted when a reply 
came back, as yours truly did not then 
know of the Military Amateur Radio Ser­
vice. With amateur radio now having a firm 
foothold in space, it would not be surpris­
ing to have a real OSO with Mars in the not 
so distant future! 

AMSATMedia 
For those who enjoy the written word on 

the satellite scene, in addition to Practical 
Wireless, two excellent sources packed 
with regular satellite information, hint, tips 
and knowledge are recommended to 
those who join the AMSAT and/or Nation­
al AMSA T organisations. Membership of 
AMSA T itself provides Amateur Satellite 
Report every two weeks, sent by bulk air­
mail from AMSA T HO to G310R and then 
posted out to Europe by first class mail. 
ASR comes at $16, inseparable from AM­
SA T annual membership dues of $24 per 
annum. Membership forms are available 
from AMSAT, P.O. Box 27, Wahington DC 
20044, USA, or for an s.a .s.e. to G310R 
OTHR. 

OSCAR NEWS is the organ of AMSA T­
UK, the National Society, -who neverthe­
less has many members outside the UK. It 
comes quarterly, includes a booklet of 
predictions for orbital passes of the main 
OSCAR and RS spacecraft, and a wide 
range of aids, trackers, p.c.b.s and books 
are available to members at low cost." 
Donation costs and details, and a member­
ship form are available from AMSA T -UK, 
London E 12 5EO, for a s.a.s.e. or s.a.e. 
plus 2 IRCs. 

Please make 
sure your 

reports arrive 
by January 24 

prevented observations on Ocotober 16, 
17,25, 28, 29 and 31), Bob's team in 
Johannesburg observed 14 sunspots in a 
single group on the 18th, 22 in two groups 
on the days 21 and 22, 40 in three groups 
on the 24th and 16 spots in four groups on 
the 30th. 

"In general the sun is beginning to wake 
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up again ," wrote Cmdr Henry Hatfield in 
Sevenoaks on November 17. That was 
following frequent studies of the solar 
disc , and finding filaments near some of 
the spots , with his spectrohelioscope 
between October 23 and November 17. 
" The high latitude spots of the new cycle 
are really back," remarked Henry. He also 
located four groups on the 29th and told 
me that two of them were in latitudes 26·N 
and 24 ·S . . 'It is interesting to note that one 
half of the sun is quite ·spotty' , whilst the 
other half is still spotless," he said . 

In Bristol , Ted Waring counted 7, 10 
and 2 sunspots respectively on November 
2 , 4and 15 . 

Len Fennelow G40DH in Wisbech re­
ported that signals from the 50 and 
144MHz beacons, GB3NHO and GB3VHF, 
were weak and watery on October 22 and 
November 10, 12 and 14. He received 
auroral signals from GB3NHO on October 
28 and an h.f . blackout on November 4 . 
There were similar conditions of h.f. black­
outs on the 5th , 7th and very bad on the 
13th. 

··Visua l aurorae manifesting in active 
form s, glows and rays w ere seen from 
Caithness , Hebrides, Orkney and north 
Scotland on the nights of October 23 / 24, 
27 / 28 . 29 / 30, 30 / 3 1 and November 
1 / 2 ,·' wrote Ron Livesey, Glasgow. He is 
auroral co-ordinator fo r the British A stro­
nomical Association. The magnetometer 
used by Karl Lewis in Saltash was un­
sett led from October 19 to 21 and 28 to 
30 and Ron·s instrument show ed a small 
magnetic storm on November 15/ 16. The 
obs erv ato r y at Bo ulde r , Colorado , 
reported . ·unsett led and active" condi­
tions from October 20 to 22 and " storm 
high latitudes·· for the period 27 to 28 . 

The 28MHz Band 
Early on October 26, John Muzyka 

G4RCG in Wakefield w as warned that 
28MHz w as open . He worked VK6HD who 
was operating in the CO World Wide DX 
Contest (October 26 / 27) . During the 
morning, John worked stations in Cyprus, 
Greece, India, Israel and Turkey. Then, 
between 1315 and 1330, he chatted to 
VK6RO. 

While working a VK6 on 14MHz later in 
the week, John learnt that VK6RO had 
worked 30 countries in 3 ~ hours. 

Following a phone call from John, 
GOCEW had a OSO with VK5NNT, a 
station that was working into the UK for 
about 5 hours. 

" Band conditions were good during the 
CO WW Contest," ' wrote Don Hogdkin­
son GOEZl, Hanworth . In addition to 
working stations in Cyprus, Jordan, Mali , 
South Africa and Turkey , between Oc­
tober 25 and November 7, Don heard 
signals from Australia , Botswana, Canada, 
Costa Rica , India, Indonesia, Iraq, Kuwait , 
Lebanon, Maurit ius, Oman, Peru , Uruguay, 
USA and Zambia . ··Easy to hear, but hard 
to work ," he said . 

" CO WW fell just at the right time, the 
band was in great shape over that week­
end and on the following Monday," · said 
Dave Lingard GOCLH, Northfield. " Prop­
agation to the USA on the 26th and 27th 
was the best I've seen, 59+ reports both 
ways . I worked a bag full of Ws one after 
another, great fun'" said Dave. From Jan­
uary 1 to November 17 he received signals 
from 107 countries on 28MHz. Recently 
he added a horizontal dipole, for 28MHz, 
to his antenna farm and is currently making 
signal comparisons between horizontal 
and vertical polarisation . 
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Angela Sitton BRS 88639 in Steven­
age has developed a special interej;t in the 
propagation of 28MHz signals while seri ­
ously s. w .l.ing during the past year . She 
plans to extend this act ivity when that RAE 
pass slip comes through the door. A list of 
stations appears in Amateur Bands. 

Propagation Beacons 
First my t hanks to Chris van den Berg 

from The Hague, Len Fennelow, Don 
Hodgkinson, Norman Hyde G2AIH from 
Epsom Downs, Bill Kelly in Belfast , Dave 
Lingard , Ted Owen in Maldon, Fred Pal­
lant G3RNM from Storrington, Gordon 
Pheasant G4BPY in Walsall and Ted 
Waring , for their 28MHz beacon logs. 
These have been used to. compile the 
monthly chart of beacons heard in the UK 
(Fig . 2) . 

John Parry G4AKX of Northwich sent 
photographs of the 5B4CY equipment, 
Fig . 4 and antenna, Fig . 5 , following a visit 
to Cyprus . " I had the good fortune to have 
a conducted tour around the stat ion and 
afterwards I met Mike 5B4CW, seen 
standing by the beacon's antenna,"' said 
John . 

" 5B4CY re appeared afte r a long 
absence, two VK beacons logged on 
October 26 and a new one, 5Z4ERR, made 
listening worthwh ile ," wrote Dave 
Lingard . 

Don Hodgkinson reported hearing a 
couple of new ones in the beacon band . 
There was 5Z4ERR sending " DE KENYA 
BEACON 5Z4ERR 5Z4ERR ... AT OTH OF 
5Z4RT. PLEASE OSL VIA PO. BOX 
14425, NAIROBI TNX" on 28·240MHz, 
between 1109 and 1126 on November 2 . 
There was also EA4CGN sending "DE 
EA4CGN MADRID" on 28·285MHz, at 
1039 on the 15th. 

During the month prior to November 16, 
Gordon Pheasant heard some good signals 
from VK6, especially VK6HD and VK6RO. 
He wonders if the Perth beacon , 

VK6RWA , is ORT. '·1 did not hear the 
Adelaide beacon VK5WI at all last year, 
but on October 26 it was a very good 
signa l unti l w ell after midday," he said . 
Al so added to his list w as ZS6DN . 

Both Gordon and Bill Kelly received good 
signals from other beacons in Southern 
Africa. 

Between October 20 and November 18, 
Norman Hyde logged signals, almost daily, 
via meteor scatter from the Anglesey 
50MHz beacon, GB3SIX . 

The result of Len Fennelow·s monitoring 
of the 14MHz beacons, over a similar 
period, is listed in Fig . 3 . " Very disturbed 
condit ions have characterised the 14MHz 
band th is period," · commented Len. He 
continued , ' ·Beacons heard early in Oc­
tober became quite sparse later including 
most of November, a trend which the chart 
shows quite clearly ... 

Tropospheric 
The slight ly rounded atmospheric pres­

sure readings for the period October 26 to 
November 25 , Fig . 1, w ere taken from a 
Short and Mason Barograph installed at 
my OTH . A similar report , showing a peak 
of 30'4in (1030mb) in early November 
came from Ted Owen. Harold Brodribb, 
St . Leonard s-on-Sea, sent the weather 
chart for the 3rd and 5th from his daily 
paper, showing the positions of this high 
pressure system. 

No doubt this movement was responsi­
ble for Chris ven den Berg receiving signals 
from the 144MHz repeaters in Danbury, 
GB3DA on R5 , daily from days 2 to 7, 
Dover GB3KS Rl on 5 and 6, Maidstone 
GB2KN R4 on days 2,4 and 7, Tacolnes­
ton GB3NB R 1 on days 4, 5 and 7, and th~ 
French repeater FZ2THF on the 2nd . 

Band 11 
'·1 have witnessed occasional tropo lifts 

during the afternoons and early evenings," 
wrote Andrew Lomas in Barnsley on 
November 3 . Andrew noted with great 
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FOR THE 

WE STOCK AND DEMONSTRATE TIlE LATEST IN 
COMMUNICATION RECEIVERS 

RECEIVERS + TRANSCEIVERS - VHF + UHF SCANNERS - HF TRANSCEIVERS 

ARE COMMUNICATIONS, 6 ROYAL PARADE, HANGER LANE, EALING, LONDON W5A lET, ENGLAND 
TELEPHONE: 01-997 4476 

AMATEUR ELECTRONICS UK 
G6XBH R.A.S. (Nottingham) ,Jli!!17 
G1RAS Radio Amateur Supplies \.~ 
G8UUS Tel: 0602280267 "EsU 

r-----------------~~~~~-----------~---
Visit your Local Emporium 

Large selection of New/Used Equipment on Show 

AGENTS FOR: ACCESSORIES: 
F.D.K. W elz Range 
AZDEN M icrowave Modu les 
ICOM Ad onis M ics 
VAESU Mutek Pre-Amps 
AUNCO Barenco M ast Supports 
KEMPRO ORAE Prod ucts 

BNOS Linears & P.S.U .'s 
AGENTS FOR CELLNET AND VODAFONE RADIOS 

AERIALS, Tonna, Halbar, New Diamond Range of Mobile Whips, Jaybeam 
BRING YOUR S/H EQUIPMENT IN FOR SALE 

JUST GIVE US A RING 
Monday : CLOSED Tuesday-Saturday: 10.00am to 5.00pm 

3 Farndon Green, Wollaton Park, Nottingham NG8 10U 
Off Ring Rd., between A52 (Derby Road) & A609 (lIkeston Road) 

RST 
MAIL ORDER CO. 

Langrex Supplies Ltd., 
Climax House. 

159 Fallsbrook Road, 
St reatham, SW16 6ED. 

SPECIAL EXPRESS 
MAIL ORDER SERVICE 

£p 
EMSl 2.50 PL509 6.00 6AKS 5.99 6I<D6 8.00 

AZ3 1 2.75 
CL33 4.00 EM87 2.50 PL519 6.00 GAl5 1.50 6L6G 5.00 

OY8617 1.50 EN9' 6.50 PL802 6.00 6AM6 6.02 6L6GC 5.75 

OY802 1.50 EY!)l 2.75 PY33 2.50 6ANS 4.75 6L7 2.50 

E88CC 10.33 EY86 1.75 PY61 1.50 6AN8A 3.SO 6LQ6 7.50 

E180F 12.05 EY88 1.75 PY82 1.50 6A05 3.25 607 3.75 

E810F 35.48 EYSOOA 3.00 PY81 1.25 6ARS 25.00 6RHH&'6KN8 

EABC80 1.25 EZ80 1.50 PY88 2.00 6AS6 8.66 10.00 

EB91 1.50 EZ81 1.SO PYSOOA 4.00 6AS7G 8.75 6SA7 3.00 

EBF80 1.50 GY501 lOO PY800 I .SO 6AT6 1.25 6SC7 2.75 

EBF89 1.50 Gl32 4.00 PY801 1.50 6AU5GT 5.00 6SJ7 3.25 

EC91 8.00 Gl33 4.75 00V02·6 38.00 6AU6 2.50 6SK7 3.50 

ECC33 4.50 Gl34 4.00 QQV03· 10 26.25 6AWSA 3.75 6SL7GT 3.00 

ECC35 4.50 Gl37 4.75 QQV03·20A 6B7 3.25 6SN7GT 3.00 

ECCal 1.75 KT6 1 5.00 48.38 6B8 3.25 6SS7 2.75 

ECC82 1.75 KT66 15.00 QQV0640A 68A6 1.50 6SG7M 2.SO 

ECC81 1.75 KD7 GOLD 12.oo 46.00 68A7 5.00 BU8A 2.25 

ECC85 1.75 KT88 LION 20.00 QV03· 12 6.80 68E6 1.50 6V6GT 4.25 

ECC88 3.50 N78 15.00 R18 3.00 68H6 2.50 6X4 3.00 

ECC91 8.93 OA2 3.25 R19 9 .24 6BJ6 2.25 6XSGT 1.75 

ECF80 1.SO OB2 4.35 SP41 6.00 68N6 2.00 12AX7 1.75 

ECH35 3.00 OC3 2.SO SP61 4.00 6BQ7A 3.50 12BA6 2.50 

ECH42 3.50 003 2.50 U1 9 13.75 6BR7 6.00 12BE6 2.50 

ECHSl 3.00 PC86 2.50 U 25 2.50 68R8A 3.50 12BY7A 3.00 

ECL80 1.50 PC88 2.50 U26 2.50 68S7 6.00 12El 20.00 

ECL82 1.50 PC92 1.75 Ul7 12.00 68W6 6.00 12HG7 4.50 

ECL83 3.00 PC97 1.75 UABC80 1.25 6BW7 1.50 JOFL ll2 1.38 

ECl86 1.75 PC900 1.75 UBF89 1.50 6Bl6 2.75 JOP4 2.50 

EF37A 5.00 PCFBO 2.00 UCH42 2.50 GCA 1.25 3OP19 2.50 

EF39 2.75 PCF82 1.SO UCHSl 2.50 6G6 3.SO 3OPl13 1.80 

EF41 3.50 PCF86 2.SO UCL82 1.75 6GB6A 2.50 3OPl14 1.80 

EF42 4.50 PCF801 2.50 UCL83 2.75 6GIJ6GA 5.00 572B 55.00 

EFSO 2.SO PCF802 2.50 UF89 2.00 6GL6 3.75 805 46.00 

EF5<I 5.00 PCF80S 1.70 Ul41 5.00 6GH6 13.00 807 3.75 

EFS5 3.50 PCF808 1.70 UL84 1.75 6CW4 8.00 81 1A 18.33 

EF80 1.75 PCH200 3.00 UY41 2 .25 6D6 3.50 812A 43.00 

EF86 3.50 PCL82 2.00 UY85 2 .25 6005 7.50 813 66.00 

EF91 2.95 PCL83 3.00 VR105l30 2.50 6006B 4.75 866A 35.00 

EF92 6.37 PCL84 2.00 VR1 50130 2.50 6EA8 3.00 872A 20.00 

EF183 2.00 PCL85 2.50 Z759 25.00 6EH5 1.115 931A 18.50 

EFl84 2.00 PCL86 2.50 l803U 25.00 6F6 3.00 2050 7.50 

EH90 1.75 PCL80S 2.50 2021 3.25 6Gkfj 2.75 5763 4.50 

EL32 2 .SO PDSOO 6.00 3B28 50.00 6H6 3.00 5814A 4.00 

ELl3 4.00 PFL200 2.50 4CX25OB 58.00 6HS6 3.n 5842 12.00 

EL34 4.00 PL36 2.50 SR4GY 5.SO 6JS 4.50 6080 14.00 

ELl6 2.50 PL81 1.75 SU4G 3.00 6J6 8.93 6146A 12.00 

ELL80 25.00 PL82 1.50 SV4G 2.50 6J7 4.75 6146B 12.00 

ElSl 5.25 PL83 2 .50 SY3GT 2.50 6JB6A 6.50 65SO 8.00 

EL84 2.25 PL84 2 .00 SZ3 4.00 6JE6G 7.50 6883B 12.50 

EL86 2.75 PL504 2.50 SZ4GT 2.50 6JS6G 7.50 6973 7.50 

El91 7.39 PLS08 5.50 &'30L2 1.75 6K6GT 2.75 7025 3.00 

EL95 2.00 6AB7 3.00 6K7 3.00 7027A 8.00 

EL360 18.50 6AH6 5.00 61<8 3.00 7360 10.00 
7586 15.00 

Open daily 10 ca llers : Mo n-Fr. 9 a .m .·5p.m . 7587 Z3.00 
Valves, Tu bes a nd Transis tors - Closed Satu rday Prices correct 

Terms c.w.a. o nly. allow 7 days for delive ry . l el. 0 1·671 24 2417 . when going 
Prices exclud ing Quotations fo r any types not lis ted S.A.E . Tetex 10 press 
VAT add 15"10 Post and pac"ing SOp per order 946708 
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RESISTOR KITS (5%) 12V RECHARGEABLE UNIT. 
"4W 5 EACH VALUE ... £3.35 (Ex. equipmenI) 
1/4W lOEACH VALUE ...... 1:5.75 10 x 0 SIZE NI·CADS 
' '2W 5 EACH VALUE .. . £475 ENCAPSUUlTED IN A BLACK 
''2W 10EACH VALUE... £7.95 PUlsnc CASE. XLR CANNON 
, W 5 EACH VALUE .. .. . £, 5.25 I-.L..._-'--'-.L...L.. ..... _ ., SOCKET. FUSE HOlDER. 
2w 5 EACH VALUE .... £1970 GIVES 12V OUTPUT 

ZENER DIODE KIT 
4()() MIW - 55 ZENERS 
5 EACH VALUE .. . ......... £3SO 

CERAMIC KIT - so VOLT 
125 CAPACITORS 
SEACH VALUE . £4.75 

SERVISOL (AEROSOLS) 

CHARGED. £5,99 
+ £1 .85 PloP + 15% VAT 

245 x 75 x 75mm 

NI-CADS 
AA 95p pO + 8Sp each) 
C £2. 14 pO+ £1.96 eocl1) 
o £2.30 (10+ £2.10 oacI1) 
PP3 £3.75 (10 , £3.65 eact1) 

Nl-CA D BATTERY 
CHARGER TAPE HEAD CLEANER .. .. . 1:1.10 

SUPA·FREEZE·IT .... _' .. _ 1:1.40 
SWITCH ClEANER .. . £1.24 
PUlSTIC SEAL .. .. ......... ... .. £ 1.34 

AnRAc nVE WHITE FiniNG 
RIBBED PERSPEX DIFFUSER. 
ON/OFF SWITCH. 3" CABLE. 
TRANSISTORISED CIRCUITRY. 
KEYHOLE FIXING. 12V D.e . sw 
TUBE. 360 )' 62 <37mm. 

THIS BA nERY CHARGER IS 
SUITABLE AAA. AA. C. 0 & 
PP3 TYPE NI.(;AD CHARGING 

SILICONE GREASE .. ....... £1.66 £4.50 

Ll ORDERS + 75p P&P + 15"0 VAT (UNLESS OTHERWISE STATED) WIDE RAHOE Of COMPOHENTS 
MARCO TRADING LISTED 1H OUR NEW '87 CATALOGUE 
DEPT PW2 THE MAL TINGS (OVER 4,000 lINESI. SEND £1 HOW 
HIGH STREET WEM ' 'NCLUDES SOp VOUCHER, <2.50 D""R_ 

SHROPSHIRE 'SY4 5EN ~=~:~;,,~!'s::~~~o FA~';gL:U 
TEL: (0939) 32763 TELEX: 35565 OFFERS. 

CB TO 10 FM CONVERSION BOARDS, suils all UK FM CB rigs to give 29.31 10 
29.70MHz. Size only 63 x 40 x 13mm. Bui~ and aligned board SC29 £1 5, Or send 
your rig and we'lIlil il. £28 Inc. relum P&P lor mobiles. £31 inc. for base rigs. 
MULTlMODE CB CONVERSIONS, send your 120 channel rig and we'll convert n 10 
give 28.01 10 29.70MHz in slraighl sequences wilhout gaps. Colt 12000X, Cobra 
148, Hy Gain 5, Multimode 2, Major M360, Trislar 747 & rn, Super Star 360, 
Concorde, etc., £62 inc. relurn P&P. Jumbo or Coil Excalibur 1200, £65. 80 Channel 
rigs such as Slalker 9 or Major M588 are modified 10 give 28.31 10 29.70MHz In 
slraighl sequence w~houl gaps. £45.00 Inc. relum P&P. 200 Channel In 4 bands 01 
50 are converted to give 28.00 to 3O.ooMHz or 28.00 10 29.7OMHz as required. 
Super Hy Gain 5, Lalayette 1800, Super Slar 2000. £45.SO Inc. retum P&P. Nato 
2000 £52.SO, Super Star 2OOO-5 x 4OCH £70. Colt 1600, 4x4OCH, £65.50, 
FREQUENCY MODEM adds FM 10 synlhesized rigs with 455KHz IF. Type FM 455, 
PCB kil £6.SO, PCB bui~ £9.SO. 
FREQUENCY DEMODULATOR adds FM to receivers with 455KHz IF, suits R6OO, 
RI 000, FRG7000. Type F0455. PCB kil £5.SO, PCB bum £7,SO. 
FREQUENCY MODULATOR adds FM 10 synthesized rigs or rigs with clarifier, Type 
FM1000, PeB k~ £3.00, PCB built £4.00. 
RECEIVE CONVERTERS 2, 4 or 6 Melre aerial inpUl wilh 10 metre IF or 4,6,10 or 

20 metre aerial input wilh 2 metre IF, 26dB gain, low noise wilh OSC output. Types 
RC2-10, RC4-10, RC6-10, RC4-2, RC6-2, RC1D-2, RC20-2. PCB kit £17,25, PeS 
buill and tesled £24.SO, Boxed kit £25.00, Boxed buin and lested £35.25, 
TRANSMIT CONVERTERS, 2, 4, or 6 M, aerial oulput with 10 M, IF, 10 M 25mW 10 
lW drive SOOmW oulpul, malches receive converters. Types TC2-10. TC4-1 0, TC6-
10, PCB kil £1 6.SO, PCB buill £25,75, Boxed kil £36.SO, Boxed buin £50.00, 
TRANSMIT & RECEIVE CONVERTERS, combinalion boxed unH, SOOmw output, 
Iypes TRX2-10, TRX4-10, TRX6-10, Boxed kH £49.00, Boxed buin and Ie8ted 
£89.SO. 
TRANSCEIVE CONVERTER, single board version of receive & transmH converters, 
SOOmW oulput, with repeater shift lacilily. Types TRC2-1 0, TRC4-1 0, TRC6-10, 
PCB kil £39, PCB bui~ and tesled £54, Boxed k~ £54, Boxed buln and lested £83.25, 
TRANSMIT AMPLIFIER, unswilched, suilable lor Transmll Converters, Tr8ll9Oeive 
Converters and MEON, SOOmW in, 20W min oulput . Types TA2U2, TA4U2, TA6U2 
PCB kil £4O,SO, peB buill & lested £48.75. Boxed kil £45,00, boxed, buin and lested 
£53.00. 
RECEIVE PREAMPS 2, 4, 6 or 10 metre, RF & DC switched, D-2OdB variable gain, 
low noise, lOOW handling. Types RP2S, RP4S, RP6S, RP10S. Also mastheed 
version DC coax led, Iypes RP2SM, RP4SM, RP6SM, PeB kH £12, PC8 buln and 
lested £16.75, Boxed kil £20.25, Boxed buill and lested £27,00. 
NOISE SQUELCH squelches rig when noise is high. Allows reception be'-1 
noise bursls, Type NS1000, PeB kil £7.25, PeB buir. £10.25. 

VAT & P&P INC PRICES 
Delivery within 14 days subject to availability. 24 hr _..-Iog. 

UNIT B6, MARABOUT INDUSTRIAL ESTATE, 
DORCHESTER, DORSET, TEL: 0305 62250 
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Fig. 4: The equipment of 5B4CY seen 
on a visit to Cyprus by John Parry 

interest that the signal from BBC · Radio 
Cleveland , 96·6MHz, at 1928 on October 
23 suddenly increased in strength, fol ­
lowed by heavy rapid fluttering , which at 
times was about 8-10 cycles per second . 
"I have also experienced similar happen­
ings with Radios Derby , Manchester and 
WM," said Andrew . He added, " Although 
I have no new OX to report, I have 
identified four v .h.f . transmitters carrying 
BBC Radios 1- 4 at Belmont, Holme Moss, 
a Sheffield relay station and , most likely , 
Sutton Coldfield ." He wishes to thank the 
BBC's Engineering Information Dept . for 
sending him data on the domestic service 
stations as well as the interest ing details of 
how their programmes travel , by landline, 
between their studios and transmitters . 

Early in October, Graham Johnson from 
Nuneaton heard BBC Radio Norfolk , on his 
hi-fi tuner, fighting through the strong 

Fig. 5: The antenna used by 5B4CY in 
Cyprus 

signals of Hereward Radio and Mercia 
Sound on nearby channels . Graham's main 
receiver is a Panasonic DR49 which he 
supports w ith a Philips 08112 stereo radio 
cassette recorder . 

In Bury , Roy Trent has spent the last 
year experimenting with various antennas 
for Band 11 and he found that a discone 
came out best with a 0·25 1.. ground plane 
second. " W e are lucky in this area to have 
so many radio stations within about 
130km, so I can listen to 39 different 
transmitters , 24 hours per day and 75 per 
cent in stereo. " Roy emphasises the im­
portance of antenna polarity and suggests 
that DXers who use beam s should try 
mounting them vert ically and see what 
extra stations they can hear . Roy found 
that his recept ion of signals from Radios 
Aire , City , Cumbria , Derby , Hallam, Leeds , 
Pennine, Sheffield , Shropshire, Signal, 

Reports must arrive 
by January 24 

At this time of year it requires consistent 
searching to find any OX at all in Band I, 
owing to the small number of out of 
season , Sporadic-E events which are likely 
to take place . So, thanks to Mike Bennett 
(Slough). Harold Brodribb (St . Leonards­
on-Sea). Simon Hamer (New Radnor) , 
Edwina and Tony Mancini (Belper). 
David Meredith (Dudley). lan Smith 
(Paisley) and Noel Smythe (Caerphilly) , for 
their interesting and detailed television 
logs. It proves that regular checks in Bands 
Ill, IV and V are also essential to catch 
those short life tropospheric openings, 
which often occur due to frequent and 
sometimes rapid changes in the autumn 
and winter weather. 

Band I 
During the month prior to November 18, 

references to programmes and test-cards 
from television transmitters in Austria , 
Czechoslovakia, East and W est Germany , 
Holland, Hungary, Italy, Norway, Poland , 
Rumania , Spain , Sweden , Switzerland and 
the USSR appeared in the logs. Although a 
few events lasted a short time, some 
signals' only appeared in the form of 
bursts , or rapid OSB. It takes that sharp 
eye , developed by DXers , to spot in-a­
flash those station idents enscribed on 
captions and test cards . 

However, the PRAHA insignia from 
Czechoslovakia was seen by Dav id 
Meredith. Test cards scribed SR1 Saar, 
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Grunten and 
Ochsenkopf from 
W . Germany w ere 
logged by lan 
Smith . The 
Norwegian regionals 
Bremanger, Kongsberg 
and Melhus were bagged by the Mancinis 
and credit for the Spanish regionals Ai­
tana, Madrid and Valencia goes to Simon 
Hamer, the Mancinis and Noel Smythe . 
The German news caption , Tagesschau , 
the Hungarian advertising title TV Reklam 
and Spain ' s Teletexto w ere copied by 
Simon and the Mancinis . 

Signals from Poland TVP and Spain TVE 
are usually found while even the mildest of 
Sporadic-E disturbances is in progress. 
Fine examples of this are seen in Figs . 1 
and 2 , received by Len Eastman in Bristol 
last June and the less common E. German 
test card , Fig . 3 , caught by the Mancinis . 
Note the digital clock at the bottom of Figs . 
2 and 3 , this can also be seen on most 
Norwegian regional t est cards . 

Mike Bennett logged the TVR logo from 
Rumania at 1730 on November 1. Harold 
Brodribb reports seeing negative pictures 
from the French TV6 at Lille on Ch . F4 , via 
tropo, on November 2 and 6 . 

Tropospheric 
Conditions were right for OX around 

0700 on October 17 when Noel Smythe 
received pictures from Canal Plus , on Ch. 

Stoke and York was far better with his 5-
element beam mounted vertically instead 
of horizontally . There are so many ifs and 
buts on the subject of antennas, therefore 
any suggestions , especially those result­
ing from practical experiments like this , are 
always welcome and will no doubt help the 
growing band of newcomers. 

Harold Brodribb reports that Band 11 
conditions w ere generally poor from Oc­
tober 23 to 30 and November 10 to 1 7. 
However, between the 31 st and the 8th, 
he received a large number of stations 
from both the national and private net­
works in France . Harold has really studied 
the French radio system and says that 
reception from there was very good on the 
5th and on the 8th , some rare stations 
were heard early in the day, but by evening 
condit ions had deteriorated . In a graph 
which accompanied his report , Harold 
showed how the numbers of French sta­
tions increased between the 2nd and 8th 
and varied daily as the prevailing high 
pressure ebbed and flowed . 

General 
On October 25 , GB8AER was on the air 

from the Winter Garden, Blackpool , for the 
44th anniversary 8th Army Veterans As­
sociation , 10th anniversary 1986 El-Ala­
mein Reunion . It was operated by George 
Haylock G2DHV from Sidcup with Len 
Parsons G3JFE and G4BLG/ P, on behalf of 
the Royal Signals Amateur Radio Society . 
The RSARS celebrated their 25th anniver­
saryin 1986 . 

During the event , using 1·5W f.m . to a 
0·25 1.. dipole , George worked GOFVO/M 
in Leeds , G 1 MEJ in Cumberland , G3FJO 
(RSARS) in Cheshire , G4ROC/M 
(RAF/ RNARS) in Lancashire, and GD4XTT. 

F5, for about 4 hours. In Aldershot, Peter 
Lincoln logged a German test card , Fig . 4, 
in good colour on Ch. E30 in the u.h.f . 
band . The high atmospheric pressure , 
during the f irst w eek of November, ena­
bled Harold Brodribb , Mike Bennett , The 
Mancinis and Noel Smythe to receive pic­
tures , mainly in Band Ill, from Belgium , 
France, East and West Germany, Holland 
and Luxembourg . These were identified by 
their logos, BRT / TV 1 and RTBF- 1, Canal 
Plus, FR3 and TF 1, PTT -NED-1 , OFF DDR-
1, ARD and RTL , respectively . 

Under similar conditions, during the 
summer of 1985, Brian Buckley watched 
u.h.f . pictures from Scotland, Fig . 5, at his 
OTH in Dungannon . 

SSTV 
" I look forward to the days when the 21 

and 28MHz bands are at their peak again . I 
started SSTV just at the end of the last 
sunspot maximum and although I only 
copied a few signals on 21 MHz, the 
28MHz band was active most weekends 
with very strong signals from the Ameri­
cas and Africa and, at times , VK and ZL," 
wrote Peter Lincoln from Aldershot. Dur­
ing October Peter logged pictures, on 
14MHz, from stations in Bulgaria , Hungary 
and Switzerland as well as pictures and 
graphics from Germany DF3UO, Figs . 8 
and 9 and Italy 103XOW, Figs. 10, 11 and 
12, while Jamboree-on-the-Air was in 
progress on the 19th. 

News From India 
Between 1245 and 1415 on June 19 

Major Rana Roy received a Russian test 
card , the caption TB CCCP and, at 1330, 
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UHF Signal Strength Meter 
Model SSMU1 

11 
" 

The SSMUl is a portable, battery-powered, signa l strength meter for 
use in the setting up of aerials and distribution amplifier systems within 
the specified frequency range of coverage. The unit may be operated 
either with standard HP7 batteries or with rechargeable N i-Cads, with 
the adaptor. Signal strength is m easured in millivolts or decibels and 
indicated on a meter with 3 gain settings. The meter can be illuminated 
when required . To aid video and sound identification a low level sound 
source is built into the case. A carrying case is also supplied equipped 
with shoulder strap. 
Specification 
Frequency Range ... Channels 21 -69 (470-860MHz) ... Varicap Tuned, 
measures 20~V to 40mV in three ranges, with an accuracy of ±4dB. 
Power source is 12 volts derived from 8 x HP7 batteries or 10 size AA 
rechargeable Ni-Cads. 
PLANET SSMUl UHF Signal Strength Meter ... ..•... 

(Carriage & Insurance on above item £3.00) 
Other examples from our range : 

.£149.95 

WOLSEY HG36 'Quick Silver' Multi ·element High Gain (18dB) Aerial, 
available in GroupsA, B and CID £35.95 
TRIAX 40055 'Professional ' type UHF wideband amplifier, 25dB High 
Gain , minimum low noise figure 1.5d B; High sig nal hand ling 
1 02dB~ .. . ............... .... £27.80 
TRIAX 601/60 matching 24v Power supply for use with above 
amp . . ......• £12.75 
NEW-ANTIFERENCE 'SILVER SENSOR' Wideband UHF Set-top Aerial, 
super sensitive with extra large elements for increased signal 
pickup . £13.45 
W e are the specialist aerial company for all installations - domestic, 
fringe distribution and OX. Try our comprehensive Catalogue at 65p 
packed with all th e latest equ ipment, please include SAE with any other 
enquiries. 
All prices inclusive of VAT. Delivery 7-10 days. 

ACCESS & VISA M ail and Telephone orders welcome. 

AIUUll llECHNmOUIES (PW) [IIUU\!JtI,,[ 
11, KeQt Road, Parkstone, VISA 

Poole, Dorset, BH12 2EH. rei : 0202 738232. 

ANTENNA TUNER 
fo r outside or INDOOR antennas, end-fed LONG WIRES or dipoles, 

BOOST OX and reduce interference 100KHz-30MHz in 6 over­
lapping ranges, IDEAL for FRG7700 etc or lOW tx , BANDPASS 
design with pre-wound high Q coils and expensive air dielectric 
capacitor only £28.20. get MORE OX. 

ANTENNA NOISE BRIDGE £24.20, test your antenna . 

RARE OX UNDER QRM? DIG it OUT with a Tunable Audio 
Notch Filter. between receiver and ext ension speaker, BOOST 
your DX/QRM ratio, 40dB notch, £19.90, hear WEAK OX. 

Each fun·to-build kit (ready-made to order) includes ALL parts. 
CASE, pcbs are fibre glass, instructions, by-return postage, (Europe 

same, Giro 21.923.4000) and list o f other kits. 

CAMBRIDGE KITS 
45 (PP) Old School Lane, Milton, Cambridge. 

SUMMER JOBS IN THE USA FOR 1987 
American children's summer camps are seeking bright, 
enthusiastic young people (aged 191/~35) to live with and 
teach amateur radio skills to children from mid-June to midi 
end August. Return flight, special work visa, food and 
accommodation arranged PLUS $30(}-$350 pocket money 
for the season. A challenging and rewarding programme for 
those who don't mind hard work and who have a genuine 
regard for children. If you have the relevant experi~nce , and 
would like further details of ttlis fantastic opportunity to work 
and travel in the USA (for up to 6 weeks after camp), please 
contact: 

Paul Wilson 
BUNACAMP 

232 VAUXHALL BRIDGE ROAD 
LONDON SW1 V 1 AU 

TEL: 01-630 0344 

S.E.M. UNIT P, UNION MILLS, ISLE OF MAN 
rei: MAR OWN (0624) 851277 

NEW. S.E.M. ORM ELIMINATOR. Do you suffer 
from local ORM. Motors, power lines, TVs, local 
station? We can stop it. with this entirely new 
concept developed by us. Phase out interference 
using a small pick up aerial. 1.8-30MHz. 
£85 Ex-stock. 
If you don't believe its true, try one for 10 days, if it doesn't solve 
your problem, we'" refund, less £5 to cover costs. We have many 
delighted owners now, who can't speak too highly of performance. 
With comments such as " I can operate for the first time for years" 
or " vou have got a winner". 

NEW S.E.M . Dummy load. 100W with dummy load/through switch . So you 
leave it plugged in. £22.00 Ex-stock. 

NEW S.E.M. TRANZMATCH. Now has a switch to se lect DIRECT to aerial, 
BALANCED or UNBALANCED or DUMMY LOAD. The matching unit retains 
its tremendous versatility .capable of matching virtually any aerial to 50 
ohms at up to 1 kW, balanced or unbalanced. The link coupled output 
isolates the aerial from the rig, which can cure TVI both ways. Their robust 
construction is proved by the ones in dai ly use for 15 years. 1.8-30MHz 
£110. Ezitune built in £39.50 (see below!, Built in dummy load £8.90 Ex­
stock. 

S.E.M .2 metre Transmatch £32.00 Ex-stock. 

S.E.M. EZITUNE. Do you use an antenna matcher? You need our Ezitune 
to tune it to your frequency w ilhout transmitting. Listen to the S9+ noise on 
your receiver and adjust your aerial tuner for a dip in the noise and you are 
matched up to 50 ohms (1:1 SWR). Protect your radio and stop tun ing QRM. 
£45 boxed, or p.c.b. + fi xing bits and instructions to fit in any A.T.U. 
£39.50. Ex-stock. 

VERY WIDE BAND PRE-AMPLlftERS 
They cover from 3-500MHz with a noise figure of 1.5dB and an unprec­
edented + 30dB 3rd order 1P at the INPUT. This means that they are quite 
exceptional in handling very strong signa ls, very important on wideband 
pre-amps. Gain is 9dB. 
We make three types. Straight pre-amp, this has a signal loss if you switch it 
off, £32.00. One which switches to "straight through" when switched OFF, 
can be used for transmitting through (100WI if supplied with 12V on receive 
and 0 on TX, costs £35.00. An R.F. switched unit is £45.00. All Ex-stock. 
We are continuing to make our highly acclaimed dedicated 2 Metre pre­
amps with adjustable 0-20dB gain and 1dB N.F. Receive only £21 .90. RF. 
switched £34.00 and with 240V P.S.U . £39.00. Ex-stock. 
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CONVERTERS for LF, Mf, Hf, VHf, UHf. 
Our new H.F. CONVERTER opens new horizon s for receivers, use with the 
new all mode VHF., U.H.F. receivers FRG9600 and ICR7000, extends their 
coverage down to 100KHz. giving you LF, MF, HF, VHF and UHF. You tune 
your RX from 100MHz up, e.g. 103.500 is 3.5M Hz. It has two aerial sockets, 
one for H.F. into the converter and one for V/UHF switches straight through 
into your RX when you switch the converter OFF, i.e. No plugs to change. 
All this for £45.00. Ex-stock. 

R.f . NOISE BRIDGE. If you are experimenting with aerials you need one 
of these units. Tells you the resonant frequency and impedance of your 
aerials and also invaluable for measuring '/4, ';" etc .. wavel ength of feeders, 
etc. £45.00. Ex-stock. 

WAVEMETER. A pretty little absorption wavemeter, to satisfy the licence 
conditions. 1.5-30MHz with a meter indication. £39.50. Ex-stock. 

IAMBIC KEYER. We use the world famous CURnS ch ip which eliminates 
the little idiosyncracies common in other keyers. Opto-isolators from the 
chip ensure that RF. can't get in, a common problem with multi -chip 
keyers. £45.00. An excellent twin paddle key oft en l1listeken for ones 
costing several times more at £19.50. Ex-stock. 

2 METER LINEAR POWER AMPIPRE-AMP. People are constantly telling 
us that comparing different makes our Pre-amp is best. (See Pre-amps for 
spec.1 Three models. Sentinel 35 12x power gain e.g. 3W IN-36W OUT. 
Ideal for FT290 £85.00. Sentinel 50. IOW IN-50W OUT £95.00. Sentinel 
100 lOW IN-100W OUT £135.00. All Ex-stock. 

AUDIO MULTlfILTER. Has fully adjustable BAND PASS, HIGH PASS. 
LOW PASS and 2 NOTCH filters. From 2.5KH, to 20Hz. Making the most 
versatil e filter avai lable. £75.00. Ex-stock. 

T.V.I. Our Braid Breaker/High Pass Filter cures T.V. I. by plugging into the TV 
aerial socket. £7.50. Ex·stock. 

S.E.M. SWITCH. 3 way ant. switch I 4th position to earth. 1 kW. S0239S 
D.G.- 150MHz. £23.00. Ex-stock. 

12 MONTllS COMPlm GUARANTEE INCLUDING ALL TRANSISTORS. 

Prices include VAT and delivery. CW.O. or phone your CREDITCARO No. Ring or write for 
further data. Orders or information requests ca n be put on our Ansaphone at cheap rate 
times. 
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Fig. 1: Band I MR logo from 
TVP Poland 

Fig. 2: Band I TVE Spain 
test card with clock 

Fig. 3: Band I E. German 
test card with clock 

Fig. 4: German test card 
via tropo on Ch. E30 

Fig. 5: Scottish IBA 
station 

Fig. 6: Signal from USSR 
via Es 

Fig. 7: Signal from Paki­
stan on Band III Fig. 8: SSTV on 14MHz 
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Fig. 9: SSTV from JOT A 
station on 14MHz 

Fig. 10: SSTV graphics 
from JOT A station 

Fig. 11: JOTA SSTV 
signals 

Fig. 12: JOTA SSTV 
signal 

their news programme, when he noted 
that the clock on the HOBOCTN caption 
was indicating 1200. While in Bikaner, he 
received strong signals from the USSR, 
Fig. 6, in Band I via Sporadic-E at 1530 on 
June 23. Then at 2000 on July 1 he 
received from Pakistan TV, Fig . 7, in Band 
III during a tropospheric opening . 

Tropospheric enhanced signals from 
Pakistan TV were again received by Rana 

Following my comments in January 
issue about European interference, a loop 
antenna is not the only solution . A look at 
the receiver in use may lead one to con­
clude that other reception methods could 
be employed. For example a receiver cap­
able of s.s.b. reception would enable inter­
ference from a station on one sideband 
to be rejected by selecting the opposite 
sideband of a wanted signal. Many other 
ideas are possible-no, doubt you have 
thought of a few already! If you have any 
suggestions which you consider would 
help transatlantic DXers to overcome the 
problems to be faced in the future , please 
send them along to me for inclusion in this 
series . 

OX Repon 
(Note : All frequencies in kHz : Time UTC = 
GMT) . 

Transatlantic OX: The combination of 
the long periods of darkness just now and 
the present solar sunspot minimum period 
is resulting in s9me rare transatlantic OX 
being received in the UK during the night. 
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on Ch. 10, from about 1700 until late at 
night, almost daily, from July 1 to 10 
followed by a few events, producing weak 
pictures, between the 14th and 24th. 
Among the items seen from Pakistan were 
various adverts, an animated film called 
Clue Club, an episode of Knight Rider, a 
feature film , an Urdu serial and the news in 
Urdu. Rana received pictures from Jalland­
har and Mussoorie on Chs. 9 and 10. 

While this period 
of the solar cycle 
is of particular 
interest to the 
dedicated medium 
wave DXer , it 
also provides an excellent 
opportunity for anyone new to the hobby 
to enjoy the thrill of hearing signals for the 
first time from Canada , N. America, the 
Caribbean and S. America ! 

During one night of these especia lly 
good reception conditions Gary Lane of 
Lancing picked up New York 's WINS on 
1010 when using either of his two porta­
ble receivers plus their internal antennas I 
Gary has been DXing for about 15 years 
and has heard this station before, but only 
when his Grundig Satellit 1000 or Sony 
ICF200 1 are connected to an externa l wire 
or loop antenna . Another DXer , Kevin 
Jackson of london, managed to log three 
stations which have not been reported 
before in this series , so they are subject t o 
confirmation by OSl, namely KSl in Salt 
lake City, Utah 1160; KFBK in Sacra­
mento, California 1530 and Canadian 

Your reports 
must arrive 

by January 24 

CFUN in Vancouver B.C . 1410. Kevin uses 
a Rea listic DX300 receiver plus a 30m wire 
antenna and a.t.u . He says that during his 
10 years of DXing he has never known 
such good conditions! The stat ions on the 
East coast of the USA that night were 
audible on his transistor portable with 
internal ferrite rod antenna- however, not 
one North American station cou ld be heard 
the next night! 

In Grimbsy, Jim Willett quickly logged 
CJYO 930 of St . John 's, Newfoundland, 
as SIO 444 at 0020 and then heard Radio 
Globo in Sao Paulo , Brazil 1100 at 0025 
followed by Boston 's WMRE 1510 at 
0027 ; WBAl in Baltimore 1090 at 0030 
and finally a station which may have been 
WZAM in Norfolk, Virginia on 1110 at 
0035 , but it quickly faded out before a 
positive ident cou ld be obtained. 

Starting at 2345 , it took only 35 minutes 
for Roy Spencer of Nuneaton to log four 
stations from the USA, namely New 
York's WHN 1050, WINS 1010; WCAU 
1210 in Philadelphia and WMRE 1510 in 
Boston-three of them were new to him! 
However, not every night has been good, 
George Morley in Redhill , only received 
CJYO 930, WHN 1050, WINS 1010 and 
WCAU 1210- they w ere all poor signals! 

Oave Mayhew has once again been 
putting his "Sooper loop" to good use in 
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FreQ ILR or 
1kHz) Station BBC 1 2 3 4 5 6 7 8 

603 Invicta Sound I D N X N 
630 R. Cornwall B D 
630 R. Bedfordshire B D D N X 
657 R. Clwyd B D D X 
657 R Cornwall B 

666 Devonair R. I 
666 R. York B D X 
729 R. Essex B D D X 
756 R. Cumbria B X 
756 R. Shropshire B X 

756 R. Essex B D D D D X 
774 R. Kent B D 
774 R. Leeds B X 
774 Severn Sound I 
792 Chiltern R. I D X 

801 R. Devon B 0 X 
828 2CR I 
828 R. Aire I X 
828 Chiltern Radio I 0 
837 R. Leicester B 0 N X 

855 R. Devon B 
855 R. Norfolk B 0 0 X 
873 R. Norfolk B 0 
936 GWR I 0 X 
954 Devon air R. I 

954 R. Wyvern I X 
990 Hallam R. I X 
999 R. Solent B 
999 Red Rose R. I 0 X 
999 R. Trent I X 

1026 Downtown R. I 0 
1026 R. Jersey B 
1026 R. Cambridgeshire B 0 0 X 
1035 R. Sheffield B X 
1035 R. Kent B 0 0 0 

1035 West Sound I N 
1107 Moray Firth R. I 0 
1107 R. Northampton B 0 X 
1116 R. Derby B N X N 
1116 R. Guernsey B 

1152 LBC I 0 
1152 R: Clyde I N 0 
1152 BRMB I X 
1152 Piccadilly R. I X 
1152 R. Broadland I 0 0 

1161 R. Sussex B 0 
1161 R. Tay I N N 
1161 Viking R. I X 
1161 R. Bedfordshire B X 
1170 R. Tees I X 

Yapton , Sussex, and picked up seven new 
stations· to add to his already extensive 
transatlantic OX list . Some of them have 
not been mentioned before in this series 
and are subject to confirmation by QSl. 
Canadian stations noted w ere · CJFX 580 
in Antigoni sh, N.S. ; ·CKEY 590 Toronto , 
ant; VOCM 590 St . John 's, Nfld; CBN 640 
St . John 's, Nfld ; ·CHYQ 670 Musgrave­
town, Nfld ; CIYQ 680 Grandfalls , Nfld; 
·CBNM 740 Nfld ; ·CJBC 860 Toronto , 
ant ; CJYQ 930; ·CFBC 930 SI. John N.B.; 
CBM 940 Montreal; CKCW 1220 Moncton 
N.B.; New York ' s WNBC 660; WABC 
770; WINS 1010; WHN 1050 and WNEW 
1130 were all logged , whi le those from 
other areas of the USA included Boston 's 
·WHOH 850; WBZ 1030; WMRE 1510; 
WBAL 1090 in Baltimore; WCAU 1210 
and WTOP 1500 in Washington . Two 
stations noted from the Caribbean area 
were VOA 1580 in Antigua and the Carib­
bean Beacon, Anguilla 1610. Oave says he 
was very surprised to find CFBC pushing 
CJYQ out of the way on 930! 

Using a OX400 receiver in conjunction 
with a home-brew loop antenna in Bristol. 
Tim Shirley says he has been checking 
the transatlantic OX .scene there during the 
night . He was surprised to find three new 
stations to add to his list of OX from the 
USA, namely KRSP 1060 in S. Salt lake 
City, Utah, logged at 0200; KAA Y 1090 in 
Little Rock, Ark at 0230 and WHUE 1150 
in Boston at 0140 . Since these stations 
have not been previously reported in this 
series , they are subject to confirmation by 
QSl. 

Writing from Rotherham, Ken Lancas­
ter says things have come along well since 
he erected a 40m wire antenna and in-
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9 10 1112 1314 1516 17 
FreQ ILR or 
1kHz) Station BBC 1 2 3 4 5 6 7 8 9 10 1112 1314 1516 17 

1170 R. Orwell I D D 
D N X D 1170 Ocean Sound I X D D 
D 
D D 

1170 Signal R. I X 0 
1242 Invicta Sound I 0 X X 

D 1251 Saxon Radio I D D X D 
D D 1260 Marcher Sound I X 

X 1260 Leicester Sound I X D 
D D D 1260 R. York B N 

1278 Pennine R. I N 
1305 Red Dragon I N X X 

D D 1305 R. Hallam I X 
1323 R. Bristol B X N D X 

D 1323 Southern Sound I X N D X D 
D 1332 Hereward R. I D X 

1359 Essex R. I D D D X 
0 X 0 1359 R. Solent B N D 
0 1359 Red Dragon I N X 

1359 Mercia Sound I X 
1368 R. Lincolnshire B X D X 
1368 R. Sussex B D 

0 0 1431 Essex R. I D X D 
X 1431 R. 210 I 0 D 

1449 R. Cambridgeshire B X D 
1458 R. London B D D D D X N N D D 

0 0 1458 R. WM B D 

1458 R. Manchester B X 
1458 R. Newcastle B N X 

0 X 0 1458 R. Devon B N 
1458 R. Cumbria B D 
1476 County Sound I N D X N D X D 

0 X 0 
1485 R. Merseyside B N X D 
1485 R. Oxford B D 
1485 R. Sussex B D X 0 
1503 R. Stoke-on-Trent B X D 

0 1521 R. Mercury I 0 

1521 R. Nottingham B X 
1530 Pennine R. I X 

0 1530 R. Essex B D 0 0 N 
0 
0 N X 0 

1530 R. Wyvern I 0 0 
1548 Capital R. I 0 0 D D 0 

0 D 1548 R. Forth I N D 
1548 R. Hallam I X 
1557 Hereward R. I X 0 
1557 Ocean Sound I N 
1584 R. Nottingham B X 

0 1584 R. Shropshire B D 

X 
1584 R. Tay I N 
1602 R. Kent B X D 

Key: D- Oay; N-Night; X- Heard but no details 1 David Aldred, Eye 

stalled a really good earth . He also built a 
" Sooper Loop " and changed his Vega 215 
receiver to a Sony ICF200 1 O! His log 
includes two Newfoundland stations , 
VOCM 590 and CJYQ 930 and four from 
the USA, WINS 1010; WHN 1050; 
WCAU 1210 and WTOP 1500. Ken has 
also logged many other OX and local radio 
stations-see later. 

The arrival of the summer period in 
Randburg, S. Africa , has brought with it 
the high static levels which make medium 
wave OXing virtually impossible . So, Leo 
Gieske has only logged two stations from 
the USA this time, WLAC 1510 in Nash­
ville which was a weak signal at 0329 and 
WKBW 1520 in Buffalo , N.Y. which was a 
fair signal at 0345 . 

Over in Belfast , Bill Kelly has been 
listening until well into the night to some of 
the interesting programmes broadcast by 
stations in Canada, North and South Amer­
ica and the Caribbean. At the same time he 
has been testing out his new NR0525 
receiver ! Two of the stations he received 
from Newfoundland are less ohen men­
tioned-CHCM in Marystown 560, which 
could be heard as early as 2330 and CBT in 
Grand Falls, heard at 0100 on 540. He 
also tuned into two regulars from St . 
John's-CJYQ 930 which was S7 on the 
meter of the NR0525 at 0045 and VOCM, 
broadcasting adverts and a record pro­
gramme on 590 at 0110. 

From the USA, Bill received news of the 
Philadelphia area at 0002 via WCAU 
1210, followed by a stock market report. 
He listened to a talk about baseball at 
0010, broadcast by WHN in New York on 
1050 and at 0025 tuned into WBAL on 
1090 for news from the Baltimore area . A 

2 Michael Banbrook, London 
3 Reg Billing, Rochester 
4 Geoff Blakey, Deal 
5 Rab Freeman , Port Glasgow 
6 Bill Kelly , Belfast 
7 Ken Lancaster , Rotherham 
8 Alexander Little , Glasgow 
9 Eileen Mainwaring, Cowes 

10 David Mayhew, Yapton 
1 1 George Morley, Redhill 
12 John Parry, Northwich 
13 Tim Shirley, Bristol 
14 Roy Spencer, Nuneaton 
1 5 Geff Taylor, London 
16 Steven Woods, Nottingham 
17 Tim Wright, Bristol 

phone-in film quiz attracted his attention to 
Boston's WMRE on 1510 at 0035. Later, 
he picked up WTOP 1500 playing records 
at 0220 and listened to a baseball com­
mentary via WCAU around 0300. Bill has 
also been hearing a talk in Spanish from 
Radio Vibracion, Venezuela 1470 at 0050; 
Evangelical programmes from the Carib­
bean Beacon on 1610 at 0135 and a 
football commentary in Spanish from 
XERC in Mexico City 790 at 0140. 

-Other OX: Leo Gieske has achieved 
another remarkable feat of reception by 
picking up the BBC Radio London 50kW 
transmitter on 1458 over 9000km away 
near Johannesburg at 0340, naturally the 
signal was weak! Others in his log include 
the VOA relay in Rhodes, Greece on 1260, 
noted as a fair signal at 0330 and two 
stations located on Islands in the Mozam­
bique Channel-Mayotte on 1458 and 
Comoro on 1089. Leo is extremely happy 
to have received QSLs from Radio Ascen­
sion- this is a BBC 500 watt transmitter 
operating on 1485 from Ascension Island; 
also from Radio Mauritius on 684 and from 
Radio Botswana on 972, who seldom 
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QSL! 
Another DXer to hear BBC Radio London 

outside the UK was Michael Banbrook on 
holiday to Lloret De Mar in Spain. He took 
with him his Akai PM-R2 with FAM- l radio 
pa ck and to his surprise found their signal 
on 1458 during a listening session on the 
first night there, but it was very faint . To 
his amazement however, the signal from 
ILR Capital Radio on 1548 was extremely 
strong and did not fade at all! He found on 
subsequent nights that he could hear their 
signal from 1800 and upon awakening one 
night at 0400 he discovered that it was st ill 
just as strong as ear lier! Michaellistened to 
a complete breakfast show one morning 
until 0830 and has now received his first 
ever QSL to prove itl It certainly pays to 
take your receiver on holiday , no matter 
what time of year l 

While tuning across the band w ith his 
Grundig Satellit 1000 receiver at 0030, 
Gary Lane heard a full identification from 
Radio Las Palmas, Canary Islands- their 
signal on 1008 is seldom reported by 
DXers. Two stations which have not been 
mentioned before in this series were de­
tailed by Philip Rambaut in his report 
from Macc lesfield , namely UAE Radio Du ­
bai on 1481 , heard wi th Arab songs at 
1851 and Vatican Radio , Rome on 1611 at 
1852. Some other interesting stations 
were logged by Tim Shirley~Rad io Am­
man, Jordan 801 at 0100; Radio Quryat, 
Saudi Arabia 900 at 2359; Radio Sophia , 
Bulgaria 1296 at 2300; Radio Moscow 
World Service 1323 at 2000; DDR Berlin , 
E. Germany 1359 at 2300 and Radio 
Moscow Foreign Service on 1386. 

Using a Realistic DX360 portable , Tim 
checked the long wave band and logged 
Allouis, France 162 at 1800; Kaliningrad , 
USSR 171 at 2100; Radio Kiev, Ukraine 
209 at 1600; Warsaw, Poland 227 at 
2200 and Kalundborg , Denmark 245 at 
0130. The report from Jim Willett , who 
used a Marconi Kestrel 387 A receiver to 
monitor the I.w. band between 2000 & 
2030, included Brasov, Roumania 153; 
Kaliningrad , USSR 171 ; Polati , Turkey 
182; Azilal, Morocco 209 ; Konstantinow, 
Poland 227 ; Kalundborg , Denmark 245; 
Tipaza, Algeria 254 ; Moscow, USSR 263; 
Topolna , Czechoslovakia 272 and Minsk, 
USSR 281 At 0215 he picked up Erzurum, 
Turkey on 245 . 

In his first report from Pagham, Tim 
Wright says he has been checking the 
extent of the ground wave coverage of 
many m .w. stations between 1200 and 
1500UTC and was surpri sed at what he 
could hear . His extensive log includes 
Waver-Overijse 540; Paris 585; Frankfurt 
594; Warve-Overijse 621; Liblice 639; 

For the Newcomer SWl 
Some of the basic facts about resonant 

Halfwave or Hertz antennas have already 
been discussed in this series (PW Septem­
ber '86) . A subsequent artic le discussed 
antennas which contain two or more out of 
phase halfwaves at a particular ope rating 
frequency and depicted the radiation pat­
terns associated with them (PWDecember 
'86). While it is possible to erect these 
antennas in the form of a simple Inverted L 
configuration. this method is not always 
convenient The end of the wire which 
enters the building will have to be carefu lly 
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Lopic 675 ; Rennes 711 ; RFI 738 ; Flevo­
land 747 ; DLF Braunschweig 756 ; DDR 
Burg 783 ; Limoges 792 ; Nancy 837; 
Roma 846; Paris 864; AFN Frankfurt 873 , 
Milano 900; Wolvertem 927 ; Bremen 
936 ; Toulouse 945 ; Flevoland 1008 ; SWF 
Wolfsheim 1017, Kalundborg 1062 ; Lille 
1071; Katowice 1080; Solvesbourg 
1179, Kuurne 1188; Bordeaux 1215; 
Leige 1233, Marseille 1242, DLF Neumin­
ster 1269; Strasbourg 1278; Kvitsoy 
1314, Roma 1332 ; Nice 1350; Lille 1377; 
Kaunas 1386; Saarbrucken 1422; Manach 
i 440; Monte-Carlo 1467 ; BRT W olvertem 
1512, Kosice 1521 ; DLF Mainflingen 
1539 and Langenberg 1593. Ken Lancas­
ter also logged many of these stations 
when testing his new Sony ICF 2001 D 
receiver . 

Another first report came from Geoff 
Blakey of Deal , Kent, who uses either a 
Vega 206 or a Sharp 28H TV /Radio/Cas­
sette receiver when hunting for DX. His list 
includes AFN Frankfurt 873 at 1430; VOA 
Munchen-Ismaning 1197 at 1330; Du­
chanbe 1296 at 0317 ; Kaunas 1386 at 
0304; Monte-Carlo 1476 at 0448; LenIn ­
grad 1494 at 0440 and BRT Wolvertem 
1512 at 1044. Geoff also mentioned three 
sta tions in Ireland- RTE-1 Tu!lamore 567 , 
SINPO 34454 at 1603; RTE-2 Dublin 
1278, SINPO 13222 at 1348 and BBC 
Radio Ulster 1341, SINPO 24433 at 0925. 
Rab Freeman has been listening to the 
RTE stat ions around 0930 in Port Glasgow 
and noted them as SINPO 35544 and 
23222 respectively- he also logged RTE-
2 Athlon e 612 as SINPO 45554 and RTE-l 
Cork 729 as SINPO 23333 at that time 
using a Trio R2000 receiver plus active 
loop antenna. 

Robert Taylor of Edinburgh, says that 
the signal from Kvitsoy, Norway on 1314 
is better than BBC Radio Scotland around 
1600! He has been listening to some of the 
European stations during the evening and 
three W. German stations, DLF Neumin­
ster 1269; DLF Mainflingen 1539 and 
Westdeutscher Rundfunk , Langenberg 
1593 along with RBI Berlin , E. Germany 
1359 all have SINPO 44444 ratings in his 
log! Others noted include Solvesborg 
1179; Radio Tirana 1359; Manx Radio 
1368; Stargard 1503 and BRT Belgium on 
1512- their programme Brussels Calling is 
very popular with Sheila Hughes of Mor­
den, Surrey, and with Wyn and Eileen 
Mainwaring in Cowes, IOW . Wyn 
wonders if the increase in strength of the 
BRT signal, mentioned by John Green­
wood of Evesham , is due to a planned 
increase in transmitter power at that time 
--apparently the power of the BBC Radio 
Wales transmitter used to be increased at 

insulated at the 
point of entry and 
also kept well 
clear of all nearby 
objects on its way 
to the receiver. 
Otherwise the tiny signals 
will be quickly lost through leakage due to 
either poor insulation or capacitive cou ­
pling to earth- it may prove difficult to 
overcome these problems, 

There are also a number of other factors 
which need to be taken into cons idera tion 
when erect ing an Inverted L antenna. One 
of the most important of these is the fact 
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QSL card sent in by Roy Spencer 

dusk some years ago. 
The news in brief from' 'Down Under" is 

that 2Y A in Wellington, N.Z., has been 
well received by John Ratcliffe in South­
port , Queensland, around 2300 local time. 
Two Japanese stations and one from 
Malaysia were also heard, but since they 
were not broadcasting in English, John 
cou ld not identify them! 

local Radio OX 
There are severa l new DXers results 

detailed this time- see Fig . 1, Some of the 
comments were: "One Sunday between 
1000 and 1200 my son Clint and I logged 
13 stations using an Aiwa portable radio, 
which has no provision for an external 
antenna" from David Aldred of Eye , Suf­
folk . "My present objectives are building 
the Sooper Loop and the Reflex receiver by 
John Ratcliffe " - Geff Taylor of London, 
John Parry of Northwich-"Radio Clwyd 
on 657kHz has good ground wave cover­
age all over mid and west Cheshire," A . 
Lomas- " ILR Radio Hallam makes recep­
tion of Red Dragon Radio on 1305 impos­
sible in Barnsley , S, Yorkshire," " I am 
sorry to say despite many sessions I have 
been unable to hear the Red Dragon"- Reg 
Billing of Rochester. 'Red Dragon seems to 
be a bit elusive in this part of Kent . " 
-Geoff Blakey , 

aSl Addresses 
ILR North Sound, 45 King's Gate, Aber­

deen AB2 6BL. 
ILR Moray Firth Radio , P.O, Box 271, 

Scorguie , General Booth Road, Inverness 
IV36SF, 

ILR LBC, P,O. Box 261, Communications 
House, Gough Square, London EC4P 4LP. 

Reports before 
January 24 please 

that the end of the antenna will enter the 
noisy electrical environment of the house 
where copious interference is likely to be 
radiated by the house wiring, TVs, home 
computers, as well as domestic ap­
pliances . Even if the interference level is 
low, it may well prevent reception of the 
weaker signals . Another factor to be con­
sidered is that the radiation patterns de­
picted in the December text will not hold 
true with the Inverted L system, since part 
of the antenna is vertical and part is 
horizontal. 

So what, then, is the answer to all this? 
Obviously the solution to these problems 
will depend upon local circumstances but, 
if space and conditions allow, then the 
ultimate solution is to erect the antenna as 
far away as possible from the house, so 
that it is high up, in a straight line and well 
clear of all surrounding objects. This will 
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~1·-----------------------------A/2 ----------------------------~· 1 

Nylon 
rope 

Fig.1b 

720 balanced 
twin feeder 

(any length) 

involve two supports , such the chimney of 
the house and a pole or tree at the far end 
of the garden. An r.f. transmission line or 
feeder cable is used to convey the signals 
from the antenna to the distant receiver 
-thus obviating the need to bring one end 
of the antenna wire down into the house . 

A feeder cable generally consists of two 
parallel conductors so arranged as to 
ensure that the field from one wire exactly 
neutralises that from the other, so that no 
radiation or pick up takes place on the 
feeder . It is, therefore , called a balanced 
(or twin) feeder. Another type of r.f . 
transmission line , called coaxial cable, 
consists of an inner central conductor 
supported inside, but insulated from , an 
outer tube which surrounds it . The tube is 
usually formed by plaiting a number of fine 
copper wires together, so as to make it 
flexible. The outer flexible tube, which can 
be earthed , effectively screens the inner 
conductor to prevent pick up of signals 
-hence this is called an unbalanced 
feeder. 

A balanced transmission line consists of 
distributed constants of resistance (R), 
inductance (L), capacitance (C) and leakage 
conductance- see Fig . 1 a. The value of 
inductance and capacitance per unit length 
of line depends upon the size of the 
conductors and the spacing between 
them-their values determine the imped­
ance of the line, called the Characteristic 
Impedance (la), since it can be shown 
that: 

Characteristic Impedance l a = , / [fC 
(Neglecting resistance and leakage) 

Note: Close spaced large conductors give 
high C, low L and hence a low value of Za, 
whereas small.conductors give low C, low 
L and a high value of Za· 

The value of l a represents the imped­
ance of a line of theoretical infinite length 
- however, a practical line will obviously 
be very much shorter! Provided a short 
length of line is terminated with a purely 
resistive load of value equal to l a, then the 
line will behave as though it is infinitely 
long and all r.f . energy fed into the line will 
be absorbed by the terminating load . The 
voltage and current at any point along the 
line will then have the same value and the 
line is said to be matched- correct 
matching is important if losses are to be 
avoided. Balanced transmission lines are 
commercially available with Characteristic 
Impedance of 72 or 3000 and coaxial 
cables are available with 50 or 750 values. 
So how then may they be used to connect 
an antenna to a receiver? 

The December article mentioned that a 
low impedance, essentially a pure 720 
resistance, exists at the centre of a half­
wave antenna at resonance . By cutting the 
antenna wire at this point, 750 coaxial 
cable could be directly connected to the 
open centre point wires of the antenna to 
form a centre fed dipole antenna­
however, since the two arms of the dipole 
are symmetrical and coaxial cable is unba­
lanced, a better plan is to connect a 
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Fig.1a 

balanced 720 twin · feeder to the open 
centre point wires to form a truly balanced 
and matched system-see Fig . 1 b. 

The lightweight twin feeder , which may 
be any length, should drop down from the 
antenna at right angles to the wire to a 
convenient point in the garden where it is 
attached to a wideband balanced to unba­
lanced 1: 1 transformer, called a 1 : 1 ba­
lun. The balun enables the balanced feeder 
to be connected to an unbalanced 750 
coaxial cable which can be buried , at­
tached to ' a fence or walls and pass 
through a metal w indowframe with impu­
nity to reach the receiver , since its outer 
screen will be earthed at the coaxial socket 
of the receiver . Note: Some receivers have 
only terminals marked " A " and "E " -in 
this case try connecting the inner wire of 
the coaxial cable to " A " and the outer 
braiding to "E" . It is important to under­
stand that a dipole antenna can only be 
used on its fundamental frequency or odd 
harmonics , e.g . a 7MHz dipole can be used 
as a three halfwave centre fed antenna on 
21 MHz . There are methods of overcoming 
this problem, which will be explained in a 
future article in this series. 

Conditions on 25 and 21 MHz 
(Note: Frequencies in MHz. Time in UTC = 
GMT) 

The 25MHz (11 m) band remains very 
silent here in the UK, which is hardly 
surprising for it could be that the lowest 
point of the last solar cycle has been 
reached . Let's hope the upward slope of 
solar cycle 22 is soon in evidence! No 
doubt it will be quite a while before 
broadcasters consider it prudent to pro­
vide a service on this band . 

There are a number of interesting sta­
tions broadcasting on the 21 MHz (13m) 
band which can be heard in the UK during 
daylight hours. One of the most frequently 
mentioned is UAE Radio Dubai , who beam 
programmes in Arabic and English 
towards Europe on 2 1·605 from 061 5 
until 1500. Their signal is often very strong 
here around midday. John Nash of Brigh­
ton was one of the many DXers to log it as 
SIO 555! 

John Parry of Northwich has been lis­
tening around 1500 to some of the many 
interesting programmes from Radio RSA in 
Johannesburg, S. Africa on 21 ·590. 

Their broadcast in English and French to 
Europe, Africa and the Middle East com­
mences at 1100 and closes at 1556. It is 
not always well received in the UK, as 
reception conditions on this band are 
rather unstable just now. Some idea of the 
likely variations in reception can be ascer­
tained by comparing the report from 
George Morley who logged them as 
SINPO 23322 in Redhill , on a day when 
conditions were poor, with that from Rob­
ert Taylor who noted them as SINPO 
44444 in Edinburgh on a subsequent day. 
If you hear their signal for the first time and 
wish to send them a report with a view to 
obtaining their QSL, it may be helpful to 

them if you check their signal on several 
occa sions and d etail any variations 
present . , 

Ron Pearce of Bungay has now got his 
little 1 valve receiver (pictured in Septem­
ber ·86 PW, page 68) working on the 13m 
band! The News broadcast from the first 
station Ron heard at 1241 came from 
Radio Bangladesh, Dhaka on 21·630. He 

·also hea rd a DX programme from Radio 
RSA , over 9000km away in Johannesburg 
on 2 1·590. Later he picked up the News 
from Radio Japan via their relay station in 
Moyobi , Gabon on 21·700 at 1 547-a 
very creditable performance . Ron would 
like to see more reports from other DXers 
using simple receivers , so how about it? 

While making a quick check on the band 
in Dendermonde, Belgium between 1230 
and 1300, Maurice Andries found that 
the RFE j Radio Liberty programmes on 
Ru ssian relayed via Gloria , Portugal on 
21 ·530 and 21 ·570 w ere being jammed . 
Other stations logged were VOA , broad­
casting in French to Africa via their relay in 
Monrovia , Liberia on 21·550; Radio RSA 
on 21·590; UAE Radio Dubai 21·605 and 
RFI Allouis , France on 21 ·620 with pro­
grammes intended for S.E . Africa in 
French. 

It seems that the broadcast to Asia at 
1130 from Radio Nederlands via their relay 
in Madagascar on 21 ·480 is reaching its 
target! Writing from Selangor, Malaysia , 
Mat Jusoh says that it reaches him at 
SINPO 55444- he is also hearing Radio 
RSA on 21·590 with a similar report at 
1230. 

Reporting from Johannesburg, S. Africa , 
Simon IIlingworth says that conditions 
have improved dramatically there as they 
move into summer. He has been hearing 
the BBC broadcast to Africa from their 
relay at Masirah Island , Oman on 21·470 at 
0900 and has been surprised how w ell he 
can receive the BBC UK based transmitter 
on 2 1· 7 10 from 1 100 until 1345. He says 
that Radio Moscow is usually quite good 
on this band on 21 ·545 at 0730 and also 
on 21 · 7 2 5 . A strong signal in the early 
mornings at 0700 stems from RFI in 
Allouis , France on 21 ·620-it spreads 
7kHz either side of the nominal carrier , 
however. Radio Prague, Czechoslovakia 
can be heard on 2 1·705 beaming to Asia 
and the Middle East at 0900 and on 
21 ·505 at 1430. Although reception of 
Rad io Nederlands via Madagascar on 
2 1·485 is only fair at 0945 , their broad­
cas t via Bonaire, Nederlands Antilles on 
21 ·685 can now be heard at 1830. VOA 
on 21·485 is a poor signal late at night . 

An interesting log from Philip Rambaut 
of Macclesfield detailed several other sta­
t ions using the band- Vatican Radio , 
Rome on 21 ·485 broadcasting in French to 
A frica at 1100; RDP Portugal on 21 · 700 at 
1114; Radio Moscow on 21·465 in Rus­
sian , also their World Service on 21 ·545 at 
1305; RFE j Radio Liberty via Gloria , Portu- ' 
gal with a programme in Bulgarian on 
21 ·500 at 1636; Radio Nederlands beam­
ing Dutch to Africa via Bonaire on 21·540 
at 1620 and W YFR via Okeechobee, 
Florida USA beaming to Africa on 21 ·525 
and to Europe on 21·615 at 1615. 

The 17 and 15MHz Bands 
During the hours o f daylight , signals 

from several continents can usually be 
heard on the 17MHz (16m) band, but 
reception conditions tend to be unreliable . 
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Freq 
(MHd Station Country 

2-495 R. Madagascar Madagascar 
3·215 BCC Taipei Taiwan 
3·230 R RSA S. Africa 
3·270 SWABC I Namibia 
3·295 SWABC Windhoek S. Africa 

3·3 15 R. Fort de France Martinique 
3·315 R. Pastaza Ecuador 
3·320 R Suid Afrika S. Africa 
3·340 R Altura Peru 
3·355 R Botswana Gabarone 

3·380 R. Malawi Malawi 
3·395 ZBC Gweru Zimbabwe 
3·905 AIR Delhi India 
3·915 BBC Kranji Singapore 
3-925 AIR Delhi India 

3·930 R. Capital Transkei 
3·955 BBC WS Daventry England 
3·955 R. Orion S. Africa 
3·975 BBC WS Skelton England 
4·500 Xinjiang China 

4·725 BBS Rangoon Burma 
4·735 Xinjiang China 
4·740 R Afghanistan Afghanistan 
4·750 R Bertoura Cameroon 
4·755 R Educ CP Grande Brazil 

4·760 ELWA Momovia Liberia 
4·760 TWR Swaziland 
4,765 Habana Cuba 
4·770 FRCN, Kaduna Nigeria 
4·775 RRI Jakarta Indonesia 

4·780 R. Pakistan Pakistan 
4·795 R. Douala Cameroon 
4·800 AIR Hyderabad India 
4·810 RSA S. Africa 
4·8 10 R Yerevan USSR 

4·8 15_ R 0111 TV Burkina Ouagadougou 
4-820 R Botswana Botswana 
4-820 Khanty·Mansiysk USSR 
4·825 R Ashkhabad USSR 
4·830 Afr ica No. 1 Gabon 

4·830 R Tachira Venezuela 
4·832 R Reloj Costa Rica 
4·835 RTM Bamako Mali 
4·840 AIR Bombay India 

The level of illegal jamming seems to have 
been stepped up , especially during the 
morning and this makes reception difficult 
from some areas- it is noticeable, how­
ever, that the broadcasts on this band 
from Radio Moscow are unaffected. 

Radio Au st ralia broadcast to Asia and 
the Far East on this band in the early 
morning from their tran smitter in Carnar­
van, W Au st ralia- Tim Shirley has been 
hearing their 17·715 signals around 0600 
in Bri stol during some mornings. However, 
this band is certainly not the one to choose 
for the best reception just now. Tim has 
also been listening to the broadcasts in 
English , intended for Australia , from FEBA 
located in the Seychelles-look for them 
between 0715 and 0850 on 17·795 . 

Amazing as it may seem, Ran Pearce has 
been hearing the News from India on his 
little 1 valve set at 1007 via All India Radio 
on 17·875 . Their transmission in English is 
beamed towards Australia. 

In Eyemouth , Oavid Middlemiss has 
also been hearing signals not intended for 
the UK. He picked up the Voice of Greece 
at 0945 during a transmission to Australia 
on 17·565 and the BBC World Service 
transmitter located in Limassol, Cyprus 
one morning at 0900, beaming towards 
Africa on 17·885. 

The programmes in Urdu and English 
from Radio Pakistan , Islamabad have been 
attracting the attention of Alan Curry 
around 0920 . They beam their 17·660 
signals toward s Europe from 0715 until 
1115 and Alan logged them as SINPO 
43333. John Nash has also been li stening 
to them at 1100 and noted them as SIO 
344 in his log at that time. Later , he picked 
up Radio Cairo , Egypt on 17·675 at 
1315- their programmes are really intend­
ed for Asia and are in English and Bengali, 
which may be of interest if you are making 
language identifica tion recordings . 
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Freq 
UTC OXer (MHd Station Country UTC OXer 

1830 L 4·845 ORTM Nouakchott Mauritania 2025 A,C,G,J 
0130 L 
0315 C,G,M 
2255 M 
2123 F 

4·845 R. Nacional, Manus Brazil 0200 C,H,M 
4·850 R. Columbia Pt Costa Rica 0255 M 
4·850 R. Yaounde Cameroon 1815 L 
4·855 R Mauritius Mauritius 2000 L 

1830 L 4·865 V of Cinaruco Columbia 0400 L 
0130 L 
XXXX E 

4·865 P8S Gansu Lanzhou China 2310 G 
4·870 R Cotonou Benin 2025 A,H,J.L,M 

0130 L 
1825 K 

4·880 SABC R Suid Afrika S. Africa 1845 J,K 
4·890 ORTS, Oakar Senegal 2255 H,M 

0458 0 4·895 Ashkhabad USSR 1750 C 
2320 M 
1635 H 
22 10 H.M 
1650 H 

4·900 R Dill Nat Conakry Guinea 2120 C,J,K 
4·905 R Abu Ohabi UAE 1800 C,J 
4·905 R Beijing China 2045 H 
4·905 N'djamena Chad 1815 G 

2030 H.L 4·915 Accra Ghana 2000 J 
0700 L 
XXXX E 
0700 L 
0020 G 

4·915 Voice of Kenya Kenya 2147 M 
4·920 R Afghanistan Afghanistan 1900 B,K,L 
4·920 R Nat N'djamena Chad 1850 C,G,J 
4·925 R Nacional , Bata Eq. Guinea 2150 M 

1800 L 4·930 Ashkabad USSR 0310 G 
0005 M 
1815 G 
1930 G,J 
0430 L 

4·930 4VEH Haiti 2235 M 
4·935 SWABC Windhoek S. Africa 

I 
2153 M 

4·940 R Abidjan Ivory Coast 2303 H 
4·940 Kiev USSR 1857 C,H 

1915 J 4·945 RSA S. Afri ca 2000 J 
1730 J 
0817 H 
2130 B,G,J,M 
1600 L 

4·958 Azerbaijan USSR 1850 C 
4·965 SWABC Windhoek S. Afri ca 0355 L 
4·970 R Rumbos Venezuela 0240 C.M 
4·970 R Yaounde Cameroon 0045 G 

1830 L,C 4·980 Ecos del Torbes Venezuela 2320 G,M 
1945 J,M 
1645 C 
2100 B,J ,K,M 
1740 C 

4·990 FRCN, Lagos Nigeria 1845 J,M 
4·990 Yerevan USSR 21 10 C 
5·005 R. Nacional. Bata Eq . Guinea 1830 I,J,M 
5·005 R. lIIepal Khumalter 2350 M 

2000 J,C 5·010 R. Garoua Cameroon 2120 C,G,J 
1840 G 
0008 M 
2130 C 
2200 A,G.J,M 

5·020 ORTIII Niamey lIIiger 2205 M 
5·025 R Rebelde Habana Cuba 0438 l 
5·035 R Bandui C Africa 2200 G,J,K.M 
5·047 R Togo lome Togo 2215 G,J,M 

0220 C,G ,M 5·057 Gjirokaster Albania 2200 G 
0445 M 
2145 G,I.J.L,M 

5·060 R Nac Progr Ecuador 0423 l 
5·065 R Candip Zaire 0340 l 

0125 G 5·095 R Sutatenza, Bogata Colombia 0355 C 

XXx'x-lIIo Time Given. 

Using a Vega receiver in Morden, Sheila 
Hughes listened to a talk about Moslem 
Law broadcast by UAE Radio Dubai on 
17·865 at 1335- their daily transmission 
between 1000 and 1500 is intended main­
ly for listeners who speak Arabic in 
Europe, but some items are in English and 
these are often quite interesting . 

Phi lip Rambaut logged several stations 
using foreign languages in the afternoon 
and early evening, namely Vatican Radio 
beaming programmes in Portuguese and 
Spanish to S.America on 17·870 at 1326; 
RCI , Montreal , Canada w ith a transmission 
in Russian intended for Europe on 17·820 
at 1630; Radio Morocco on 17·595, 
broadcasting in Arabic to the M iddle East 
at 1635; VOA beaming programmes in 
Spanish to S.America on 17·765 at 1800 
via Delano, W . USA and on 17·710 at 
1825 from Greenville, E. USA. 

The conditions on the 15MHz (19m) 
band are generally more stable than on the 
higher frequencies and good signals from 
sevaral continents are audible during the 
day . However, much illegal jamming also 
takes place on th is band . Radio Australia 
broadcast on 19m to Asia and the Far East 
via their transmitter in Carnarvon , W .Aus­
tralia in the morning from 0900 until 1100. 
Although their 15·415 signal can often be 
heard in the UK, it is subject to interference 
and jamming . Oonald Wood in Kingston­
upon-Thames picked them up at 1000 
using his Sony ICF200 1 D receiver and 
noted SINPO 42243 in his log . Later, he 
found that he was able to improve things 
to SINPO 43344 by switching to the s.s.b . 
mode on his receiver. For those with s.s.b. 
receivers this technique can often prove 
very helpful , since either of the sidebands 
of the signal can be selected to avoid 
interference problems. 

If you like rock music and looking up 
unusual places on the map, then be sure to 

OXers 
A leslie Biss, Knaresborough 

Fig. 2 
B Alan Curry, Stockton·on· Tees 
C lIIei l Dove, lockerbie 
o Oavy Hossack, Winchburgh 
E Simon IIlingworth. Johannesburgh, SA 
F Mat Jusoh, Selangore 
G Bill Kelly, Belfast 
H George Morley, Redhill 
I Kari lIIieminen, Turku, Finland 
J Fred Pallant, Storrington 
K Philip Rambaut, Macciesfield 
l Tim Shirley, Bristol 
M Jim Willett, Grimsby 

look out for KYOI in Saipan, North Mariana 
Islands in the morning on 15·190. Their 
transmission from 0300 is really intended 
for the Far East, but it can often be heard 
well in the UK. Oavy Hossack logged it as 
SINPO 44344 in Broxburn from 0500 and 
has now rece ived their attractive QSL 
card . Davy now monitors their signal most 
mornings with very good results . David 
M iddlemiss also listens to their pro­
grammes, usually around 0730- their 
transmission ends at 1000. If cricket is 
more your scene, then tune to Radio 
Pakistan , Islamabad on 15 .605 for the 
latest news when a Test Match is in 
progress . Mike Kitchener of Hitchen has 
been enjoying their commentaries and 
other programmes at 1000. Their pro­
gramme in Urdu and English are beamed 
towards Europe from 0715 until 1115 . 

Mike is also a regular listener to AFRTS 
because he is interested in the US Space 
scene- he f inds their coverage of this 
subject is much better than VOA . AFRTS 
can be heard on 15·430 from 
11 00- 2200UTC via their station in Green­
ville, USA. When conditions permit , their 
transmitter in Bethany, USA can also be 
heard beaming to Africa on 15·330 from 
1100-1700 and on 15·345 from 1700 
until 2300. Another transmitter at Bethany 
beams their programmes to the Caribbean 
and Centra l America on 15·330 from 
1300-2200. Their transmitters in Delano, 
USA cover the Far East on 15·345 from 
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· Pennant from Voice of 
Vietnam sent in by Keith Fernie 

2100-0000 and on 15·355 from 
0000-0700. A relay in Munich, Germany 
beams AFRTS to the Middle East on 
15·265 from 0800-1400, while AFRTS in 
Tokyo on 15·260 operates 24 hours a 
day-all this can be very confusing unless 
you know the facts! 

Some of the other interesting stations 
using the 19m band include the Voice of 
Israel. Jerusalem on 15.640 at 1100; the 
Voice of Greece from Athens on 15.630 at 
1235, and WYFR via Okeechobee, Florida 
on 15·566 at 1900-all noted by Alan 
Curry; UAE Radio Dubai on 15·320 at 
1600, mentioned by Julian Wood of 
Buckie; Radio Portugal. Lisbon on 15·235, 
logged at 1600 by Darren Taplin in 
Tunbridge Wells; Radio Korea in Seoul. S. 
Korea on 15·575 at 1100 and RNB Brasilia, 
Brazil on 15·265 at 1800-all noted by 
John Nash. 

Writing from Anglesey, Alwyn Evans 
says he managed to pick up the transmis­
sion from RCI in Montreal, Canada which is 
beamed to W . Africa on 15·260 at 1800. 
However, reception conditions changed 
and it faded out within five minutes. Their 
main transmission to Europe commences 
at 1900 on 15·325 and a second transmit­
ter is brought into use at 2000 on 15·105. 
Neil Dove has been listening to this one in 
Lockerbie and noted it as SINPO 35443 at 
2020. He also heard two stations from the 
USA, namely WRNO in New Orleans on 
15·420 at 1900 and WINB in Red Lion Pa. 
on 15·185 at 2000. The programmes 
from HCJB in Quito, Ecuador on 15·270 at 
1900 have been attracting the attention of 
Leslie Biss. He uses a Trio R600 receiver 
plus trap dipole in Knaresborough. 

The 13MH (22m) Band 
In addition to Radio Moscow, who 

occupy a large number of frequencies 

during the day, there are now several other 
broadcasters using this band. Radio Mon­
te-Carlo, logged by A. Taylor of Lincoln, 
beams programmes in Arabic and French 
to the Middle East on 13·695 from Nador, 
Morocco between 0700 and 1600. His 
interesting report compiled over a two 
month period confirms that Radio Moscow 
continues to dominate the band and men­
tions their operation on four new frequen­
cies, namely 13·645, 13·655, 13·665 and 
13·680. 

His report also mentions that three jam­
mers are used in an attempt to eliminate 
the Voice of Israel, who occupy 13·725 
from 0400 until 2300 and jamming of a 
different kind takes place on the three 
frequencies used by Radio Baghdad, 
Iraq-13·600, 13·650 and 13·700. How­
ever, Radio Nederlands broadcast at 1430 
to Asia and the Middle East on 13·770 
appears to be in the clear. A programme 
from Iceland to Europe at 1215 and to N. 
America at 1315, can be found on 13·775. 
Robert Taylor has been hearing Radio 
Prague on 13·715 at SINPO 43333 , beam­
ing to Asia at 1430-their programme in 
Czechoslovakian and English can be heard 
between 1400 & 1625. 

The ", 9, 7 and 6MHz Bands 
The 11 MHz (25m) band has been wide 

open in the morning and most of the 
stations mentioned last month have been 
audible . Colin Rolls of Pulborough logged 
two new ones-FE BC Manila , Philippines 
on 11·850 at 0830 and Radio Japan on 
11·955 at 0910. KYOI in Saipan on 
11·900 at 1010; UAE Radio Dubai on 
11 ·955 at 1637; RNB Brasilia , Brazil on 
11·780 at 2020 and AIR New Delhi, India 
on 11·620 at 2127 were all logged by 
George Morley. Sheila Hughes listened to 
Vatican Radio, Rome on 11·740 at 1445. 
A slow speed news broadcast from VOA, 
via Greenville , E. USA was logged by 
Leslie Biss on 11·760 at 1845. 

The reception conditions on 9MHz 
(31 m) have also been good in the morning 
-George Morley has picked up Radio New 
Zealand's bird call on 9·600 at 0848, 
station announcement at 0853 , time sig­
nal at 0900, followed by the News­
SINPO 12322. Radio Australia' s transmis­
sion to Europe on 9·655 has been very 
good, Brendan Murray has been listening 
to their programmes every morning before 
going to school at 0830 in Co. Derry, N. 
Ireland. Radio Nacional , Paraguay has been 
logged on 9·735 by Alexander Little in 
Glasgow at 2230. 

Despite the overcrowding, signals have 
also been good on the 7MHz (41 m) band 
-George Markwick has been listening to 

Reports must arrive with 
Brian by January 24 
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6 ' 4111 . 65p; 12 .r 8in. £1 .50 ; 10 . 71n . £1 .10; 8 ~ 6in £1 .00; 
\tl ' 3111 . 8Sp; 12 ~ Sin. £1 .00; 16 ,: \0111. £2.35; 16 . 6in £1 .50. 
ALUMINIUM BOXES. PLEASE ADD EXTRA POSTAGE 
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HIGH VOLTAGE ELECTROLYTlCS Many others in stock. 
201500V 75p 220/400V £2 32 ~ 32/500V £2 
32/350V SOp 8 ,8'450V £1 32 ' 32/350V 8Sp 
<:!7/350V 75p 20 I 2013~OV 75p 80 ' 40 I 2Q!350V ~ 

AIR-SPACED GEARED lWlN GANGS 365 I 355 I 7.~ , 25pf £2 .00. 
VERNIER DIALS, 0 100. 36ml11. £3 .00, 50mm. 0.50. 
MORSE CODE TAPPER & BUZZER Praclice Sel £3.00. 
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Radio Australia on 7·205 in Thornaby , 
Cleveland and Bill Stewart noted their 
transmission as SIO 333 at 1520 in Los­
siemouth . AI Dupres of Cardiff has been 
listening to the News from Radio Damas­
cus, Syria on 7 -455 at 211 O-he says their 
standard of news reading is excellent! Bill 
Stewart has also been listening to the 
excellent 6MHz (49m) signals from Radio 
HCJB on 6·205 at 0815 . 

The 5, 4, 3 and 2MHz Bands 
Conditions here have been good- there 

are several DXers new to these bands in 
the chart this time! 

Station Addresses 
Broadcasting Corpn . of New Zealand, 

PO. Box 98. Wellington , New Zealand. 
Radio Canada International , P.O.Box 

6000, Montreal , Quebec, H3C 3A8, 
Canada . 

WRNO Worldwide , P.O.Box 100, New 
Orleans, CA . 94621 , USA. 

Have Thanet Electronics brass keyer, also a Kenpro practice 
oscillator, both brand new and complete. Would exchange for s.w.1. 
type antenna tuner in good condition. E. Lane. Tel: Thanet 
45561. 8945 

Have Zetagi B300P h.f. linear amplifier 3-30MHz 400W p.e.p. New 
24.7.86. also Zetagi C350 6-digit frequency counter 1-350MHz. 
Would exchange for 144/430MHz multimode, 290Rl790R, etc. 
w.h.y? Cash either way. Details to 03, PO Box \8, Clacton, 
Essex. C039 

Have Yaesu FT-757GX h.f. transceiver with Yaesu FP757H D p.s.u., 
FC757 AT auto a.t.u. , fist mic. iambic key and headphones. All as new 
and boxed. only one month transmit use! Would exchange for h.f. 
communications receiver plus cash difference. G4WBT, 97 Redland 
Drive. Northampton NN2 8UG. C J 23 

Have SEM Tranzmatch with Eazitune. Would exchange for Eddys­
tone EC \ 0 or similar receiver. Must be in working condition. Tel: 0 \-
794 9790. C 115 
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Have AR88D general coverage receiver with original handbook in 
full working order. Would exchange for Revco PA2. receive in-line 
pre-amp from 10MHz to IGHz or would consider 144!430MHz 
receive in-line pre-amp. Mike. Tel: 0704 892088. C J 28 

Have Sony ICF200 1 rece iver. as new condition with p.s.U. Would 
exchange for Ieom IC2E in similar condition. other handhelds 
considered. G6TFC. QTHR . Tel: 0204 651183. C J 29 
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VALVES · HJgh Qualify Prices are corrcct 3S 3t time of gOing to press but may 
"Very High Quality lIuctuate. VAT IIlC. Please phone for firm quotation. 
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Books for 
radio amateurs 

K'~ 

APPOIN TED 
DISTRIBUTOR 

JAYBEAM 
AMATEUR 

ANTENNAS 
RIGS, ANTENNAS, SWR BRIDGES, 

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

CABLES, ROTATORS,MICS, PLUGS 
AND SOCKETS, SWITCHES 

Ca!! us on (0533) 553293 
OR COME AND LOOK AROUND AT 

26/28 Braunstone G Leicester 

now, better than ever, the NEW TRIO TR751E 
2 metre multimode! 
£580.70 inc. VAT, Carriage £7.00 

LOWE ELECTRONICS LIMITED Chesterfield Road, Matlock, Derbyshire DE4 5LE Telephone 0629 2817,2430, 4057,4995 
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SMALL ADS Whilst prices of goods 
shown in advertisements 
are correct at the time 
of closing for press, 
readers are advised to 
check with the advertiser 
both prices and 
availability of goods 
before ordering from 
non-current issues of the 
magazine. 

The prepaid rate for classified advertisements is 40 pence per word 
(minimum 12 words), box number 60p extra. Semi-display setting 
£13.24 per single column centimetre (minimum 2.5 cm). Please add 
15% VAT to total. All cheques, postal orders etc., to be made 
payable to Practical Wireless. Treasury notes should always be sent 
registered post. Advertisements, together with remittance should be 
sent to the Classified Advertisement Dept., Practical Wireless, 
Enefco House, The Quay, Poole, Dorset BH15 1PP. 
Telephone (0202) 678558. 

Receivers and Components Software Service Sheets 

MAXI Q 
SLOW SCAN T.V. 4SK SPECTRUM 12SK TECHNICAL INFO SERVICES TRANSMIT SCREENS AND TEXT - Allows you to TXlRX text and graphics. Captu re and re- 76 Church SI - Larkhall - Lanarks 

COILS AND CHOKES 
transmit pictures. Store pictures, print pictures, save pic- FULL SIZE SERVICE SHEETS tures to tape. 

PREVIOUSLY MADE BY DENCO 8 picture stores on 48K. m any more on 12SK. Picture Ctv/Mus-c/Combis £3.50 per set + lsae 
S.A.E. PRICE LIST design programme allows you to design personal test Any other published £2.50 + lsae 

8 BRUNEL UNITS, BRUNEL ROAD, card. CO call and much. much more. ----
If you have a camera and digitiser. these may hI:' used 

GORSE LANE IND. ESTATE, with the programme to send personal pictures. Complete TV Repair Course £9.50 
CLACTON, ESSEX C015 4lU. Tone generator hardware allows maximum computer Complete Radio Servicer/Repair £9.50 

TEL: (0255) 424152 processing time for accurate, clean signals. Practical Transistor Yearbook £5.80 
The Two programmes and very comprehensive ins trllc- ----
tion book, inc. P&P .. . ........ .. £25.00 

RADIO CANA DA . Peking, Austral ia. VoiCt.., nf America . A Ready built interface and tone generator .. . ... . £42.75 Repair datalcircs most TVs and Video 
vC1!" 2~2 (7 x SW/MW/LW) pulls these and dozens more . As above with automat ic PIT ... . ......... .. .. . ... .. £47.50 Mono TV or Videos £10.50: CTV £12.50 
C~ , l)5 . "Gl)l)d huy" Practica l Wireless . Year's gU<lranh:c . S.A.E. for detail of interface and tone generator kits . ----
Return ,bpalch. CORR IGAN·RADIOWATCH.l3uildill~ J.&.P. ELECTRONICS LTD. ~ Almost every SERVICE MANUAL stocked 10l). PrL':-.lwil.' l.. A irpo rt . KAl) 2RT. 

New Road Complex, New Road, Kidderminster DV10 lAL Main supplier NEWNES TECHN BOOKS Tel : (05621 753893 
Sole supplier TV TECHNIC BOOKS EI.ECTRONIC COMPONENTS IN HOVE. SCS COMPO· 

NENTS. 2 lS PllrtlamJ Road. 0273 77t119 1 (also Mail Order) . S.a.e. for free Review and pricelists 
COMMODORE COMPUTERS (+4, C16. 64. 128). ·'MJ- ----
CROCOM·· cw/rtty txlrx with superb mOT'" tulOr. ·TURBO FOR FAST QUOTES CRYSTALS Made to order for any purpose and large stocks of LOG·· ultimate high speed station log. '·MICROCOM IN-

standard frequencies for computers, modems. etc . Amateur TERFACE·· ready built. S.A.E. 10: Moray Micro CompUI- PHONE 0698 884585 CW IORPI freqs£4.00 and CB conversion crystals at£4.5O. ing. Enzie Slack head, Buckie. Moray. ABS 2BR. Tel. 0542 
PROGRAMMABLE OSCILlA TORS (PXO) for baud rates, MPU. 7384. After 5pm - 0698 883334 and freq markersf/2.5O. 
FILTERS Crystal, monolithic, m.chanical and ceramic for all 
standard IF s. Special IO.695MHz for big improvement to most 

SLOWSCAN TELEVISION SERVICE MANllA1.S. Tdevi:-.iun . AuJio. Vit.ictl. Vintage. CB rigs atf4.5O each. 
S.A.f. FOR LISTS. PRICES INCLUOE VAT ANO POST Tesl <le. LSAE enquiries: MAURITRON (PW). H Cherry· 

P. R. GOLLEDGE ELECTRONICS TRANSMIT AND RECEIVE SSTV tree Road . Chinnor. O"fo nJshirl'. OXl) -tOY . 

G3EDW. Merriott. Somerwt, TA16 5NS PICTURES with this super ZX Tel. 0460 73718 
SPECTRUM program. No hard-

MEIJlU:'v1 WAVE UX SEASON. S.A .E. dclail, of our DLA I ware needed. Only £4.95. 
1.("1' Amp. 1) . 1 . STANTON (RADIO). 16 Addison ROild. 

P. Goodrum, 9 Ryston Close, Wun':L'stL'r WR3 XEA . 
Veteran & Vintage 

Downham Market, Norfolk PE38 9BD 
SAVE WITll TlIEASIIV ELECTRONICS. Cryst .. 1I Cilli-
hrahlr. Audio liller now avai lable as ilssc mblcd ilnd leslcd 
PCB·s. SAE other SWL products . 3 1 MiJdh:ton . COWling. NOW A"AII.AIII .1o: - BumpL'r (';tlalu~ll(, - 170 page~ - fur 
KL" ighlcy, WL":o.t YHrk:-. hire ADn 1100. CIl Ih:ch )r:-. of \inla,!!L' raditl . ;ltldio & T /V l·4uipme nl. Price : 

r.\ .llIlllo,t p;lId l J. K . . (-t .IIO pl\:-. I paid t)Vn'L',I!> ~ urf;lCc m a il. 

Books and Publications 
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WIRLI.I ·.SS ("0 . 1·11l .. ( \.' :-.h:1I11 SIIl· ... ·I . l\ langlHslidd. 
Hri :-. ltl l BSI 7 ."\ I : N . Plh lllL' 1I~71 )( 1:'i -t 7 ~ . 

Aerials DIAL-SEARCH: ideal gift fllr thc hOllle 1i:-.IL" nL"r. 46 pilgL' t)(Jok 
dearly lis(in~ hroa(.ka~ling sta tions EUfOrx- & U.K. with 2 
map:-.. 41h L'dilio n 0 .30 indudc:s pustage (abroad £.1 .50 or I.:' 

TWO NATIONAI.IIR(), .'i S r 8: 1\1 plll,l'~l l .llll17ctl lb t Ihl) ANTlNTERFERENCE AERIALS. Dala 26p. SAE. Aerial IRCs). - G[ORGE WILCOX (PWJ). ~ ·Il,urrcock Close. 
(;uide £J.IIJ~H6 21S. G2DYM.Upluwman. EX lo 71'1-1 . [asthOllrtlL' BN20 lJNF. thl· lnl . HU ~' L'r "·tl lk- l·ts r~J)3 X61l 22t) . 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 
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 made payable to Practical Wireless) 

I I I 

I 
I 

NAME . . . . . . . . . . . . . . . . . . . . . . . . . . ........... .... ......... ........ ..... .. ..... ...... ..... . .. • ......... . . ... .. .. . .. ... PRACTICAL WIRELESS 
Classified Advertisement Department. 

ADDRESS 
Enefco House, The Quay, Poole, 

....... .. ........ .... ......... . ., ......... ... .. ..... .. ..... . ... .... . . ...... .. ...... .... . ...... .. .... . . . . . . . . . . . . . Dorset BH15 1PP. Telephone (0202) 678558 
Rate 40p pe r word, minimum 12 words. 

Box No. SOp extra . 
...... . . ........ .. .. .. ........ .. ......... ••. . .... ... ..........•.. . ... .. ... ..... .. . .. ...... .. . . . . . . . . . . . . . PLEASE ADD 15% VAT TO TOTAL 

Company registered in England. Registered No. 1980539. Registered Office: Towngate House. 2 Parkstone Road. Poo)e, Dorset. BH1 5 2PJ. 2J87 
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For Sale MisceUaneous 

TRIO TS420S Gcnc:ra l cove rage receive r transmitter. Full 
spec Cash IX lII. 116:1Y XX27IlX. 

CASES 19" rack and free slanding from £12.1Xl. NEWRAD 
Wick Ind. Est. . New Milton . Hanls. Te!. 621195 . 

MORSE CODE PREPARATION 
Cassette A: 1·12 wpm 101' amateur. 
Cassette B: 12~25 wpm for professional examination preparation. 
Each cassette IS type COO. 

ROI)YSTONR 640 and G rundig Salellil 2000 wilh SSB £55 
each. Te!. 0522 44M5. 

WAVEGUIDE, FLANGES & I>ISHES. All slandard sizes & 
alloys (new materrdl only) from stock . Special sizes 10 o rder. 
Call : EARTH STATION 01 -228 7876. 22 Howie Slreel . 
London SWII 4AR. 

Price of each cassette (including booklets) £3.95. 
Morse key with separate battery (PP3) - driven solid-stale oscillator 
and sound transducer produces clear lone for sending practice. Price 01 
key with electronic unit tB.95. 

M~~~~~.rci;r.J~ i~:e ton~W) 
12 Longshore Way. Milton. Portsmou~ P04 8LS QWERTY keyho ards use Ili - rel capacitive CO n( 'Kt s. Surplus 

stock from leading WP. Full travel keys, cursor ano functi on 
puds (total 97). pe B has socket for paralle l and serial 
interfaces. fu ll detail ... provided . Few only at £49 . 
B. THURLOW . 64 Newman Street . Lo ndl>O W1A 4SE . 

(av ... 1).1. Y. H .... Long and Medium Wave I(xlp antennas. 
S.A .E. for details: F. RYLANDS. 3~ Parkside Avenue . 
Millhn)(lk , SI1uthamph)f1 . Educational 

SONY AIR - 7 mo nth old . £200. Ca r repair forces sale , Pho ne 
MARTIN . Ill -427 1 26~ evenings. · 

HEATHKIT U.K . Spares and Service Cenlre . CEDAR 
ELECTRONICS. U nil 12 Slalion Drive. Bredon. Tewkes· 
bury. Glos. Te!. (0684) 73127. 

COLJR~E FOR CITY & {;UII .I>S. RaJio Amateurs Examina­
tion . Pass this imponant examination and oht<l in your licencc_ 
with an RRC 1-101111.' SlUdy Course. Fo r details of this and 
othl'r courses (GCE , Carcer ami professional examinations. 
<le.) wrile or phone: THE RAPID RESU LTS COl.LEGE. 
Dq)t J X JlJ . Tuition Housc, Lo ndon. SW1 9 4DS. Tel . 0 1-947 
7272 (lJam-5pm) or use our 24hr Rccordaca ll Service: 0I -9-Ul 
1102 q llo lin!; Dl'Pt. JX IlJ . 

(;RUNDI(; infra· rl'o n: rnnt l' I.:tlntrtll V IFlKI cllnsi:-.I transrnit ­
h: r TPV3») and rI .. 'CL' i\'l.:r V IF-EJ hr~lIld IH.: W £5. p('.;.:p t:2. VillcD 
1:llx':-, (V2mOl hr:lIld Il l'\\ V ( '(,.1("11 ) t:ll. lflJ , 1)( 1" 45p. STAN 
WII.1.E ITS ,1.7 lIi ,!!h Slrl' I.:1. Wl·:-. t Bro lllich. Wc,1 Midlilnds. 
02 1-';:\'O IXfl . 

QSI . CARUSo - G luss or tinted carJ ~ . SA E fllr :-'; lIll r l e~ 10 : 

TWRO G PRESS. De pt PW . Penyh,ln t. G ill i lyuan. Bbl'lWU 

Ffc~tin iog. Gwynedd . 

Thanet Electronics/Retail. 
Eve rything you need for your shack is available 

from Thane t Electronics' re tail shop . Andy G6MRI is on 
hand with new and secondhand stock from ICOM plus 
Yaesu, Trio, MET, Tono, ]aybeam, Welz, Drae, BNOS and 
many more. RSGB publications also available, if Andy can't 
help, you've got a problem Why not call in, we are on the 
corner of Stanle y Road and Kings Road, Herne Bay, Ke nt 
and open 9 - 5.30 man-sat, lunch is 1-2.15, 1/2-day c losing 
thursday afternoons open 9-1 .00. BC NU 

Credit facilities available, plus VISA & ACCESS accepted. _ ~ _I!t.~ ~ 

Thanet Electronics Ltd. t-~!~g:J 
2 StanIey Road, Heme Bay, Kent CT6 6SH. TeI: 0227 369464. 

PLEASE MENTION 
PRACTICAL WIRELESS 
WHEN REPLYING TO 
ADVERTISEMENTS 

H. F. Rx M118. compact aircraft Ax tunes 1501510Kc & 2118Mds in 4 bands reqs 28v DC 
or 28 & 220v DC as BFO, Cal, Crystal Fi~er. uses 12 min valves. film scale luning. tesled 
with circ. £85 DISH AE 32" dia 5" deep some perforations dural new. £24.50 PRE SEL 
UNITS. HF tunable 2129Mc1s in 4 band direct cal with sm dial 75 ohm in/out on 19" panel. 
£24.50 AERIAL AMP provides 4 OIPs from single UP for use in freq range 1621174Mc1s as 
two stage transis amp on each a lP reqs 12128v DC as N type connec approx size 
6Ihx6Ihx 2'h", these units were intended to operate sonar bouy Axs can be adapted to 
other freqs. £16.50 VHF AERIAL V. wave 29" long nom 125 Mds for aircraft mounting with 
insul base & connec for coax. £8.50 VARIACS 240v a lP 0 10 270v at 8 amps for inl mount. 
£35 ELEC MUL TIMETERS Services type CT371 see list for spec. £75 Rx IF UNITS. 
spare units for UHFAxs self contained excepl for ex! power VP freq 23.975 as 1 stage al :t ~~~~~iJ~~~~ ~fJYss~~s3~JaAr g~~;Ja ~i~a~~~~~~ ~~!: 
50v DC as two LTs 6Av at 3.7 amps. size 16 x 8 x 9" new cond. £45 ROT INV 18v DC li P 
gives 230v AC oul al 180 watts sine wave new cond. £45 PANEL METERS. 500Ua scale 
01500 2" dia. £2.50 1 Ma scale 0110 13f4" dia. £3.50 100 Ua scale 0 10100 2 '14" dia. £4.50 all 
new. CRT IND UNIT special purpose sonar ind wilh dual beam 5" sq tube P.7 trace as int 
EHT but reqs ex! HT & LT modular conlruction approx 40 sub min valves with circs. £35 
TUNER HEAD tunes 881108Mc1s with 10.7 megs out reqs 12v Dc new. £6.50 CAR 
AERIAL CB type 27Mds approx 15" long rubber elemenl with base coil and univ mount 
13ft AG58 with plug new. £6.50 Other items on list. Vehicle Nav test Equip, High power 
photo flash equip inc Caps. Flash tubes etc. Coax leads & liltings. 

Above prices include Garr/Postage & VA T. goods new or in good cond. 2 x 18p stamps for 
Ust 39. Allow 14 days for delivery. 

A.H. SUPPLIES 
122 Handsworth Rd, Sheff. S9 4AE. Phone: 444278 (0742). 
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AUDIO FilTERS 
MODELS FL2, FL3, FL2/A 

Model Fl3 represents the ultimate in 
audio f ilters for SSB and CW, 
Connec ted in series w ith the loudspeaker, 
it gives variable e xtra selec ti v ity bener 
than a whole bank of expensive crystal 
filters. 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-graded to an FL3 by adding Model FL2! A conversion kit. which is a stand­
alone auto-notch unit . Dalong filters frequently allow continued copy when 
otherwise a OSO would have to be abandoned . 

Prices: FL2 [89.70. FL3 [129 .37. FL2/A [39.67 

r!1'ij~fJ:a*(1J3WI~[OO~ii3ma-iI 
Oatong active antennas are ideal for 
modern broadband communications ~ 
receiver ~ - especially where space is limited . 
• highl\' sensitive (comparable to full - size dipoles ). 
• Broadl 'ann coverage (below 200 kHz to over 30 MHzl. 
• needs no tuning. matching or other adjustments . 
• two versions A0270 for indoor mounting or AD370 {illustrated} for outdoor use 
• very co 'npac t. only 3 metres overall length . • orofessional oerformance standards . 

Prices ' Mod>:) A0270 (indoor use only ) £51 .75 Both prices include mains power unn, 
Model AD370 Ifor ooldoor use) £69.00 , ,.,..~. 'h m. 

.),~'V1/ '/ 
IMI]jto'HliIUI]il \ . 

r he uniquely effective method o f 
improving and maintaining Morse 

Code proficiency, Effectiveness 
proven by thousands of users world -wide . 
• Practise anywhere . any time at your convenience. 
• Gen~rate~ a r~,ndom s!~eam of perfect Morse in fi ve character groups . 
• D.10 s unIque DELAY control allows you to learn each character with its correct 

high speed sound . Start with a lo~g _delay between each character and as you improve 
~educe the delay . The speed Within each charac ter always remains as set on the 
Independent " SPEED " contro l. 

• Fe~tl:' res : long life banery operation, compact size . 
bUilt -In loudspeaker plus personal earpiece, Price : £56.35 

Our full ca talogue plus further details of any product are available free on request. 
All p rices include VA T and postage and packing. Barclaycard, 
Goods nor.mal.ly despatched w ithin 3 days subjectl MSA ~ Access Orders -

10 ava,lab,hlV. . ~ Tel : (0532) 744822 
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YOUR LOCAL DEALERS 
STOKE ON TRENT 

MRZ 
COMMUNICATIONS 

LTD 
ICOM - Amateur/PMR/Marine/Air. 
YAESU - Amateur MRZ Desk PSU 

for ICOMIY AESU Portables. 
UK and EXPORT 

lel: (0782) 619658 

HERNE BAY 

Thanet Electronics 
The Official Icom importer 

2 Stanley Road 
Herne 8ay, Kent 

C165SH 
lel: 0227 369464 

(Open Mon-Sat 9-5.30, 
except Thurs 9-1) 

BUCKINGHAMSHIRE 

Photo-Acoustics Ltd. 
Approved Trio, Yaesu and 

Icom dealer (part exchange 
always welcome) 

58 High Street, Newport Pagnell, 
Buckinghamshire MK16 SAO 

Tel: 0908 610625 
IMon-Fri 9:30-5:30. Sat 9:30-4 :30) 

A.H. Supplies... 79 
A.R.E. Communications .................... 67. 73 
Aerial Techniques .. 69 
AKD .. . .. ........... 8 
Allweld Engineenng .. . 73 
Amcomm-ARE .... .... .. .............. ..... 10.11 .21 

Birketl, J .. 
Brechurst ElectrOnics .... 
Bunacamp .... 

Cambridge Kits .... 
Colomor Electronics .... 
Cricklewood Electronics ... 

7 
8 

69 

69 
77 
73 

IRELAND 

Radcom Electronics 
Approved dealer for Icom, 

Yaesu and most accessories 

25 Riversfield 
Midleton, Co. Cork, 

Ireland 
lel: 021 632725/632804 

-_ .. - ----" . - -
SOUTHAMPTON 

South Midlands 
Communications 
Official Yaesu Importer 

S.M. House, School Close, 
Chandlers Ford Industrial Estate, 

Eastleigh Hants S05 3BY. 
Tel: 04215 55111 

TYNE & WEAR 

ESR Electronic 
Components 

Official North East dealer for 
VELLEMAN KIT 

Station Road, Cullercoats 
North Shields, 

Tyne & Wear NEJO 4PO 
Tel: 091 251 4363 

(Man-Sat 9.30-5.30. Closed Thurs) 

WORCESTERSHIRE 
A. Kelly Electronics and 

Communications Equipment 
RSGB Publications, Mutek, DRAE, 

Microwave Modules, Starmaster Keys, 
TAL Aerials, ALINeD. We buy and sell 

second hand equipment. 
3 Stoke Road, Aston Fields, 

Bromsgrove, Wores. 860 3EO. 
lel : 0527 71165 

(Ollen 6 days a week. evenings by Appointmentl 

PORTSMOUTH 

Telecomms 
Importers of the Nevada 

range of 934MHz equipment 

189, London Road, 
North End, Portsmouth, 

Hants, P02 9AE 
lel: 0705 662145 

LONDON 

AMCOMM/ARE 
Approved dealer for Yaesu 

and Icom 

373 Uxbridge Road, 
London W3 9RN 
lel: 01-992 5765 

(Mail order a speciality) 

INDEX TO ADVERTISERS 
Datong Electronics .. 79 
Dewsbury Electronics .. 47 
Dressier ................................................... 9 

Elliotl Electronics .. 77 

Garex ... 77 
Gollecge, P.R. ElectronIcs ... 78 
Goodrum, P.... .. .. .................. .... .... 78 

I.C.S.lntertext... 73 
ICOMIThanet Electronics . 39, 40, 41 , 42, 79 
Interbooks.... . 6 

J.&P. Electronics ... 78 

Lowe ElectronICS .. ................ .. .......... 2. 3. 77 

Maplin Electronic Supplies ................ Cover 4 
Marco Trading .. 67 
Maxi-a ... 78 
MH Electronics ............ ..... ............ ........... 79 

Photo Acoustics ... . 60 

R.A.S. Noningham ... 67 
Radio Component Specialists.. 76 
Radio Shack Lld .. 80 
Randam Electronics .. 7 
RSTValve... 67 

ESSEX 

Selectronic 
The UK's leading supplie rs of 

934MHz personal radio 
equipment 

203 High Street, Canvey 
Island, Essex 

lel : 0268 691481 
IOpen Mon-Sat 9-5.301 

Amateur radio equipment also in stock 

DEVON 

Reg. Ward & Co. Ltd. 
The South-West's largest amateur 
radio stockist. Approved dealer for 

Trio, Yaesu and Icom 
1 Western Parade, 

West Street, Axminster, 
Devon, EX13 5NY 
lel : 0297 34918 

IClosed 1 :00-2:00 and all day Mondayl 

DERBYSHIRE 

Lowe Electronics 
The official importer of the 

TRIO range of equipment (See 
main ad. for the full list of all 

our shops) 

Chesterfield Road, Matloek, 
Derbyshire, DE4 5LE 

1&1: 0629 28171243014057 

&E.M .. W 
Scarab Systems.. 7 
South Midlands Communicallons .4. 5,6,22 
Spectrum Communications .. 67 
Stephens James... 6 
Technical lnfo Services.. .. 78 
Technical Software.. 7 
Telecomms.. .. .. .... .................. 59, Cover 3 
Tyneside, A.R.S... . . ...... 6 
Ward, Reg & Co. . . .. .. .. .. ............ Cover 2 
Waters & Stanton .... .. ..................... ......... 30 
Withers, R.Communications ..... 17 
Wood & Douglas ... 31 

RADIO SHACK SAVES YOU MONEY ON SCANNERS! 
AT LAST - A SCANNER WITH 200 CHANNELS AND 

DIRECT ACCESS TO 22,000 FREQUENCIES 
The PRO-32 is the very latest hand-held scanner 
which features not only 200 memories but also:-

* Two scan & search speeds * Two second scan delay * Frequency synthesised - no crystals needed * Priority function - monitor your favourite fre-
quency whilst listening around * Large LCD display which shows channels and 
frequencies being scanned, monitored or pro­
grammed , plus status of channels * 66-88MHz VHF Low Band * 108-136MHz (AM ) Aircraft Band * 138- 174MHz VHF Amateur/Publ ic/Marine * 380-512MHz UHF Amateur/Public 

* Squelch Control * Earphone Jack * External Antenna Jack * 7'12" x 2 15/16" x 1%" 

* Built-in Speaker * Flexible Antenna 

* Required 6 AA batteries or AC or DC adaptor * Requires 3 memory batteries (life approx 1 year) 

PRO-32 SCANNER £239.95 
MEMORY BAmRIES (set of 3) £3.60 
SET OF RECHARGEABLE NICADS £11.95 
AC ADAPTOR/CHARGER £11.99 
CARRIAGE £3.45 
TOIAL £270_94 

OUR PACKAGE DEAl. PRICE £249.95 
~ NOW SAVE £40 

£159.95 (CP&P £3.45) 

RADIO SHACK L TD ~~~~~~A:~~~:~ GARDENS, 

(Just around th~ corner from West Hampstead Station on the JUbilee Line) 
Giro Account No. 5887151 Telephone: 01-624 7174 Telex: 23718 . 

P~hli~h \..· L1II1l (hI.' '-Cl'\)fld ' IlHl r'!-dil~' lIt c;teh 111t11l1h hy PW Puhl i:-.hing J.imih.'d . E lldctl l-hlU~. '1nl! Ou.ty. Poule:. Oor-.('I Hil i:' [PP Prinh.:d ill Fn!!land hy Iknham \1;,: Ctl Limit,,:d . Ctlk h":~h,.'r. E~~:\ . 
OI ~(nbUII.:J hy COMA(i . Ta \'i~ t ock Road . w\..·~t Draylon . MidJk~,:x U H7 70E. Idt..'phun~ W~st Draylon 4-WO)). Tdl.:x l'X 137S7 , Snk !\~\..· Ilh for AU~l r; lli ; 1 ,1111..1 Nl.:w Z .. :alanJ - (iord\1Il and Glltdl tr\ :-.i; l) 
I.ld ,: South Afr ic l - Cl.:lllral Nl.:w ... !\g\..'llI.:y l.td . Suhsn ipl ion:-. INLAND (1 3 anJ OVERSEAS (hy ~lIrfact..' mai l) (I :'. paY; lhk hi PR A(TICA I WIR F I ESS . SUI'l!-ol..Tiplillll Ikpart ml.:nl. COIllJX~tltion 
H(lU~ . Farndtlll Road . f\1:Irkl..'l I la rI'l\'rIlu,!!h. 1 .l: in:~ I\..' I':-.hi r\..· I.E If! t)NR . PR At TIC'A l. WIRELESS is S()ld ~ uhjt..'c t Inth\.., f!,lIowing nmtliliol1~. n:tl11dy Ihat it :-.hallllnt . witlltlul thl.: writl\"'1l \..·o l1 :-.l.: nl o f th \..' 
P~lhli~ha:-. fiN ha vi!lg I~\..'n ,!!iWIl , 1:'It,: kill. ,y:-old . hirl.:~ l . tlut tlrylh\..'rw i ~\..' disJ"K~'d of hy W;'IY ofTfil~k OIl mort! t~an the renlllllll\..' ndl'u :-("' lI ill ,!! pril',l' :.h! IWn tHl t~l~ l"(lv~' r , and Ihill il ... I~ ; ,II not lx' kilt. n:~ll tl. 
hln~d (IUt nr o thcrwl:-(,,' J I:-I'l\)S4.,·d Ilf III a l1lulllall'd comll llon or 111 ,lilY un:lulhonsc:d l:tlVl:r hy way of rratk . o r "fflx.:...! 10 or:l:- pilrt (l f ;IIlY puhllcatlon IIr advcrll'lflg . IIIt.:ra ry Ilr pil'hm:,II1l:lIh: r wh'II"')I.'\'\..' r 



70-700 MHz 

7O-500MHz 

. 5OO>N 

GAIN 
3.5dB 

WIDEBAND DISCONE 

RECEI VI NG ANTENNA 

(3 Element) 7O-500MHz 

NEW BEARCAT H/HELD 

SCANNING RX. 

MODEL lOOXL 
Receives 8 bands plus airera" 

band. 16 Channels. Priority 

keyboard lock and lighted display 

66-88 MHz 118-,74 MHz 406-512 MHz 

Using tugh grade aluminium and 

a low loss coil complete with small 

radials this antenna is our most 

popular amongst the 29MHz fraternity. 

POWER:-lkW ~ 

~~~;. 32~.~~MHZ . 1~ 
LENGTH ,. 6.6 MTRS ~'2-9· 1!'l 
plus£:4p&p ~ 

SALlUT 34 WAVE 

MOBILE AMPLIFIERS 

C.T.E. MOD 767 

76 Watts FM 

INPUT:- 0.5-10 Watts 

SWITCHABLE:- Class AB, Class C 

SUPPLY:- 13.8 Volt 

REMOTE CONTROL FACILITY 

HIGH QUALITY BRITISH MADE 

29MHz FM PRODUCTS e 

NEVADA TC3.5 DX "'4_£.23 '75 

RF POWER AMP n -"..t-t... .. , 

WITH HARMONIC • ..... ... 
IIfI'OWE - •• , 

FILTER ::~.~~ 

INPUT:-1-4Watts ~.' .~.:; 'C .h~ 

OUTPU T: - 25-30 Watts ~(~9r 

~~=~~Y~~';o8~~ 7 ".}~, 

Can be centred on 29.6 MHz or 
2 

2&5 MHz (state wh ich). A new top quality amp, which now 

features harmoniC l ilter to reduce harmonic OIP. 

NEVADA TC27 RX 



THE CHOICE IS YOURS, BUT • • • 

Maplin's on top of the pack 

@ ~ ELECTRONIC SUPPLIES L TI? 

Mall Order: P.O. Box 3, Rayleigh, Essex SS6 8LR. Tel : Southend (0702) 554161 

Shops 
Birmingham: Lynton Square, Perry Barr. Telephone: 021 3567292. 
London: 159-161 King Street, Hammersmith W6. Telephone: 017480926. 
Manchester: 8 Oxford Road. Telephone: 061 2360281 . 
Southampton: 46-48 Bevois Valley Road. Telephone: 0703 225831 . 
Southend-on-Sea: 282-284 London Road, Westcliff-on-Sea, Essex. Tel: 0702 554000. 
All shops except Manchester closed all day Monday. 

1981Bu'tAS9UIOfTllal'TIIOIiItCOIlll'U.~ 

t-. ': <-, 
,,," . Pick up a copy our 1987 

catalogue from any branch of 
W.H. Smith for just £1 .50. 
Or to receive your copy by 
post send just £1 .50 + 40p 
p & P to Mail Order address. 
If you live outside the 
U.K. send £2.50 or 11 Inter­
national Reply Coupons. 
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